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IIOACHUTEJ/IbHASA 3AIINCKA

PabGouasi mporpamma Kypca «®u3uka» ans 10-11 kmaccoB (6a30BbIid YPOBEHB) (fajiee M0 TEKCTY - MpoOrpaMMa) sIBJISIETCS KOMITIOHEHTOM
OcHoBHol1 06pa30BaTe/TbHOM MporpaMMbl cpefiHero obiero obpasosanust MAOY COIII Ne 1 «ITosudopym».

[Tporpamma paspaboTtaHa Ha ocHOBe TpeOOBaHUWI K pe3ynbTaTaM ocBoeHHMss OCHOBHOW 0Opa3oBaTesbHOM MPOrpaMMbl CpefHero 0O0IIero
obpazoanuss MAQY COIII Ne 1 «ITosudopym» ¢ yueToM ITpOrpaMM, BKIFOUEHHBIX B ee CTPYKTYPY.

ITporpamma cooTBeTCTBYeT TpeboBaHUSAM DefepasbHOTO TOCYAAPCTBEHHOTO0 00pa30BaTe/IbHOTO CTaHAapTa CpejHero ob1iero obpa3oBaHus
1 obecrmeunBaeT JOCTHKeHUe TJIAHWPYEMbIX pe3y/bTaToB ocBoeHUsi OCHOBHOUM 0Opa3oBaTesbHOM MPOrpaMMbl CpefiHero o01ero oOpa3oBaHUs
MAOQOY COII Ne 1 «[Tomudopym».

[Mporpamma mo ¢usuke 6a30BOro ypoBHsI Ha ypOBHe cpeZiHero obiiero obpa3oBaHust pa3paboTaHa c yuétoM (enepanbHON paboueit
TIPOrpaMMbl BOCITUTaHWSI W KOHIIEMI[UM TIperoiaBaHus yudebHoro mpeamera «®Pu3nka» B 00pa3oBaTelbHBIX OpraHU3alUsaX PoccuiicKoi
denepaluu, peamu3yroOIIMX OCHOBHbIe 00pa3oBaTe/ibHbIe TIPOTPAMMBI.

CozeprkaHue porpaMMbI 10 (DH3MKe HarpaB/ieHo Ha (hOpMUpOBaHHWe ecTeCTBEHHO-HAayYHOH KapTWHBI Mupa obyuarormuxcs 10-11 kmaccoB
npu obyueHun ux (u3vKe Ha 06a30BOM ypOBHe Ha OCHOBE CHCTE@MHO-/IeATeJIbHOCTHOrO mozaxoja. IIporpamma mo ¢u3MKe COOTBETCTBYET
tpeboBanusim ®I'OC COO K TIaHUPYeMbIM JTMUHOCTHBIM, TpeJMETHbIM M MeTarpeJMeTHbIM pe3yjbTaTaM OOyueHusi, a TakKe YUWUThbIBaeT
HeoOXOJMMOCTh peany3aljii MeXKIIPeJMeTHBIX CBs3eld (DM3MKKM C eCTeCTBEeHHO-HAyUHBbIMHM Yy4eOHBIMU TIpefMeTaMH. B Heli ompenesstoTcs
OCHOBHBIE LIe/Ti M3y4yeHusi PU3NKKU Ha YPOBHe cpefiHero obiero obpa3oBaHus, TVIaHUPyeMble Pe3y/bTaThl OCBOEHHs Kypca (GPM3UKH: INUHOCTHBIE,
MeTaripe[MeTHbIe, TIpeZIMeTHbIe (Ha 0a30BOM YpOBHe).

[TporpamMma 1o (pu3smKe BK/IIOUAET:

® TUIaHUDYeMble pe3y/bTaThl OCBOeHUs Kypca (13K Ha 6a30BOM yPOBHeE, B TOM UMCJIe MpeIMeTHbIe pe3y/IbTaThl 10 rojam obyueHus;

e cojepkaHue yueOHoro mpeaMera «PuU3nKa» Mo rofam o0yueHuUs.

du3mka Kak Hayka o Haubosiee 00X 3aKOHAX TPUPO/bI, BHICTYIAasi B KauecTBe yueOHOro mpeiMeTa B ILIKOJIe, BHOCHUT CYI[€CTBEHHBIN
BK/Ia/l B CHUCTeMy 3HaHHU 00 okpykatomeM mupe. IIIKoibHBIA Kypc (U3MKA — CUCTeMOOOpPAa3yIOIUA /Jisi eCTeCTBeHHO-HaYUYHbIX Y4eOHBIX
TIpeIMETOB, TTOCKOJIbKY (pr3ruecKrie 3aKOHBI JIeXKaT B OCHOBE TPOLIeCCOB U sIB/IEHNH, U3yuaeMbIX XUMHel, Oronorueid, ¢pusnueckoii reorpadueii u
actpoHomueii. Vcronb30BaHre M akKTHBHOE TprMeHeHHe (PHM3MYeCcKUX 3HAHWH OrpejesisieT XapaKTep M pa3BUTHe pa3HOOOpa3HBIX TEXHOJIOTHHA B
cdepe sHepPreTWKH, TPAHCIIOPTa, OCBOEHHsI KOCMOCA, MOTyYeHHs] HOBBIX MaTepuasoB C 3a/laHHbIMM CBOMCTBaMM W Jpyrux. VM3yueHue Qusvku
BHOCHT OCHOBHOM BKJIaZi B JOPMUPOBaHNe eCTeCTBeHHO-HayuHOW KapTUHBI MUpa 00yJarluxcs, B popMrUpoBaHHe YMeHUM MPUMeHSTh Hay4YHbIH
MeTO/] TIO3HaHWSI TIPH BLITOJTHEHUU UMH YUeOHBIX UCC/Ie/[OBaHHIM.

B ocHOBY Kypca ¢u3uKH [y YPOBHS CpefiHero o01ero oopa3oBaHUs MTOJIOXKEH Psifi Wzel, KOTOpble MO>XKHO paCCMaTPUBATh KaK TTPUHLIMITEI
€ro MOCTPOEeHUSI.

Hoes yenocmHocmu. B coOTBeTCTBUM C HeM KypC SIBISIETCS JIOTUUeCKU 3aBepILIEHHBIM, OH COJEeP)KUT MaTepuasl U3 BCeX pasfiesioB (PU3UKU,
BKJIIOUYAeT KaK BOMPOCHI K/IACCUYECKOM, TaK ¥ COBPEMEHHOM (DU3HKHU.



Hodes eeHepanuzayuu. B cooTBeTCTBUM € Hell Martepuan Kypca (U3MKM 00beJUHEH BOKPYT (M3HMUECKUX Teopuid. Bemyium B Kypce
sBJIsieTCss (hOPMUPOBaHUE TIPeZICTaB/IeHNH O CTPYKTYPHBIX YPOBHSIX MaTepPHH, BEITIECTBE U TI0JIe.

Hoes eymaHumapuzayuu. EE€ peanu3aisi mpeAriosiaraeT MCIO/b30BaHWe T'YMaHUTApPHOIO TIOTeHIMana (U3NUecKol HayKu, OCMBICTIEHHEe
CBSI3U Pa3BUTHS (PU3MKHU C Pa3BUTHEM OOIL[ECTBA, a TAKXKE C MUPOBO33PEeHUECKMMH, HDABCTBEHHBIMHU U 9KOJIOTHYECKUMU TIPOO/IEMaMHU.

Hodes npuknaoHoli HanpaeneHHocmu. Kypc pu3uku mpezronaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TeXHUYECKUX U TeXHOJOTHUYeCKUX
TIPWIOXKEHNH U3YUEeHHBIX TeOPUM U 3aKOHOB.

Hoes 3Konoeusayuu peanu3yeTcsi TIOCPEICTBOM BBEJEHHsS 3JIEMEHTOB COJEp)KaHWs], TOCBSIIIEHHBIX JKOJOTUYECKUM Tpob/ieMam
COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a TakKe 00CyK1eHust TTpo0ieM paliiOHaIbHOTO TIPUPO/I0TI0/H30BaHUS 1
9KOJIOTUYeCKON 06e30MacHOCTH.

Crep>KHEBBIMH 3/IeMeHTaMH Kypca (u3uKud Ha ypoBHe cpesiHero o6rmiero obpa3oBaHusi sIBASIOTCSA ¢u3nueckre Teopuu ((hpopmupoBaHue
TIpe/ICTaB/IeHU O CTPYKTYPe MOCTPOeHUs (PU3NUECKOUM TeOPUH, POv (hyHJaMEeHTa/IbHBIX 3aKOHOB U MPUHIIUIIOB B COBPEMEHHBIX TIPeZICTaB/IeHUIX
0 TIpUPO/ie, TPaHUI[aX MPUMEHUMOCTH TEOPUH, /ISl OTTUCAHUS eCTeCTBEHHO-HAyUHBIX SIBJIEHUI U MPOLIECCOB).

CUCTeMHO-1eSITeIbHOCTHBIN MOIX0/] B Kypce (DM3UKHU peaM3yeTcs TIPeX/e BCETo 3a CYUET OPraHU3al[iH SKCIIePUMEHTATBbHOU JeITeTbHOCTH
oOyuarormuxcs. [Is 6a30Boro ypoBHsI Kypca (UM3WKH — 3TO HCIIO/Ib30BaHHE CHCTeMbI (DPOHTABHBIX KPaTKOBPEMEHHBIX SKCTIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B mporpaMme 1o (u3uke oO0beAWHEHBI B OO CITUCOK YUEHWUECKUX MpaKTHUeCKuX pabot. BeimeneHue B
yKa3aHHOM TepeyHe /1abopaTopHBIX PabOT, TIPOBOAUMBIX /1T KOHTPOJISI U OLIEHKH, OCYIIECTB/ISIeTCS yUYaCTHUKaMK 00pa3oBaTeIbHOTO TMpoLiecca
ucxost U3 0COOEHHOCTEH TJIAaHMPOBAHHUSI U OCHallleHUs1 KabuHeTa (u3uku. IIpu 3TOM obecrieurBaeTCsl OB/IafieHHe O0YUYaroIUMUCS YMEHUSIMU
TIPOBO/IUTh KOCBEHHBIE W3MEPeHUs, WCC/Ie/JOBaHUSI 3aBUCUMOCTeNd (hM3UUeCKUX BEUYMH W TIOCTAHOBKY OIMBITOB IO TPOBEPKE TPe/I0KEeHHBIX
TUTIOTe3.

Bosbilioe BHUMaHUe y/iessieTCsl pelieHn0 PACUETHBIX M KaueCTBEHHBIX 3ajau. [Ipy 3TOM /il paCUéTHBIX 3a/lau MPUOPUTETOM SIBJISFOTCS
3a/Ilau C SIBHO 3aJJaHHOW (PU3MUECKON MO/IeJIbIO, TTO3BOJISIONIME TIPUMEHSITh U3yUeHHbIe 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OZIHOTO pasjiesia Kypca,
TaK W WHTErpUPYs 3HAHUS W3 pasHbIX pa3ziesioB. [[7sT KaueCTBEHHBIX 3a/lau TPHUOPUTETOM SIBJISIFOTCS 3a/laHWs Ha OOBSICHEHUE MPOTeKaHUs
GbU3NUeCKUX SBJIEHWM U TIPOI[ECCOB B OKpYJKarolled >KW3HU, TpeOyromue BbIOOpa (QU3NMUECKOW MoOfenu [jid CUTYallud TPAaKTUKO-
OpPUEHTUPOBAHHOTO XapakKTepa.

B cootBetctBUM ¢ Tpeboanusmu PI'OC COO K MaTepuasbHO-TEXHUUECKOMY 0becrieueHUI0 yuebHOro mporiecca 6a30BbIid ypOBEeHb Kypca
¢usMKy Ha ypoBHe cpefgHero oOmiero o0Opa3oBaHMs [JO/DKEH H3y4aThCs B YC/IOBHUSAX IpeJMeTHOro KabuHera (M3VWKKM WIM B YCIOBHSIX
WHTErpUpOBaHHOTO KaOWHeTa TpeMeTOB eCTeCTBEHHO-HAayYHOTO IWKaa. B kabuHere (u3MKM [O/DKHO OBITH HeoOXomumoe gabopaTopHOe
obopy/10BaHue /151 BBITIOJTHEHHSI YKa3aHHBIX B TIPOrpaMMe 10 (pr3MKe YUeHUUeCKUX MPaKTUYeCKUX paboT U IeMOHCTPALMOHHOEe 000py/I0BaHuUE.

IeMoHCTpalMoHHOe 000pyoBaHWe (GOPMHUPYETCS B COOTBETCTBUM C TPUHIIMIIOM MHHMMAJbHOW [OCTAaTOUYHOCTH U obecrieuynBaeT
TIOCTAHOBKY TIEPEUMC/IEHHbIX B TporpamMme Mo (M3MKe K/IIOUEBBIX JAEMOHCTpAI[UN /i1 UCC/IeIOBaHUS W3yYaeMbIX SIBJIEHUN U TIPOIECCOB,
IMITUPUUECKUX U PYHIaMEHTATbHBIX 3aKOHOB, UX TEXHUUECKUX TTPUMEHEHHH.



JlabopaTopHoe 0b60opyzoBaHUe [IjIs YUeHUUeCKHX MPaKTHUeCKUX paboT hopMupyercs: B Bujie TeMaTHUECKHUX KOMIUIEKTOB M 00eCIieurnBaeTCst
B pacyére OIHOTO KOMIIJIEKTa Ha AByX oOydaroruxcsi. TemaTnueckrie KOMILIEKThI 1abopaTOpHOTo 000pY/I0BaHUS TOJDKHBI OBITH TIOCTPOEHBI Ha
KOMITJIEKCHOM WCITI0/Tb30BaHUM aHAJIOTOBBbIX M LU(PPOBLIX TMPUOOPOB, a TaKKe KOMIbIOTEPHBIX W3MEPHUTEbHBIX CHUCTEM B BHUje IHU(POBBIX
sabopaTopuii.

OCHOBHBIMHU TIeJIIMH U3y4YeHus1 GU3UKU B 0011]eM 00pa30BaHUU SIBJISIFOTCSL:

dopMUpoBaHre WHTepeca U CTPeMJIeHUs OOYdYaroIuxcsl K HaydyHOMY W3YU€HUIO TMPUPO/bI, PAa3BUTHE WX WHTE/UIEKTyalbHBbIX U
TBOPUYECKUX CITIOCOOHOCTEH;

pa3BUTHe MIPe/JCTaB/IeHNI 0 HAYUHOM MeTo/ie TT03HaHusl U (POpMUPOBaHKe UCC/Ie[l0BaTeTbCKOTO OTHOILIEHUSI K OKPY>KAIOIIUM SIBJIEHUSIM;
¢ opMHpOBaHUe HAyYHOTO MUPOBO33PeHUs KaK pe3y/bTaTa 3ydeHUsi OCHOB CTPOeHHsI MaTepyu U GhyHaMeHTa/IbHbIX 3aKOHOB (hM3UKY;
dbopmMHpOBaHUe YMeHHI 00BSICHITD SIBJIEHUS C UCIT0/Ib30BaHUEM (DHU3UUEeCKUX 3HAHWH M HayYHBIX /I0Ka3aTe/bCTB;

(hopMrpoBaHue NpefiCTaB/IeHU 0 posiv (PU3UKU [1/1s1 pa3BUTHS IPYTUX €CTECTBEHHbBIX HayK, TEXHUKU U TEXHOIOTUM.

HocTkeHue 3THX 1Liefiell 00ecrieurBaeTCst pellieHneM CIeAYIOIIMX 3aau B MPoLiecce U3ydeHusl Kypca (pU3MKu Ha YPOBHE CpeiHero o0IIero
obpa3oBaHuUs:

npuoOpeTeHre CUCTEMbI 3HaHWHM 00 00mMX (DHU3UUECKMX 3aKOHOMEDPHOCTSIX, 3aKOHAX, TEOPUsX, BK/IIOUAss MEXaHUKY, MOJEKY/ISPHYO
($U3UKY, 5/1eKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY U 371eMEHThI aCTPO(PU3UKY;

dbopMHpOBaHWE YMEHWM MPUMEHSATh TeOpeTHUeCKHWe 3HaHWs [/ 00bsCHeHUs (DU3NUECKUX SIBJIEHUN B TIPUPOZe U Uil TIPUHSTHS
MPaKTUUeCKUX pelleHUi B OBCeHEBHOU >KU3HU;

OCBOeHHe CIIoco00B pellleHrsT pa3/InuHbIX 3a/]au C SBHO 3a/JaHHOW (M3UUYeCKOW MOJIeNbo, 3a/iay, MoIpa3yMeBaroIIiX CaMOCTOSTe/TbHOe
co3zanue (y3UUeCKOl Mo/Jiesd, afieKBaTHOW yC/TOBUSIM 3a/lauu;

MOHUMaHUe (PU3NUYECKUX OCHOB W TIPUHIUIOB [eHCTBUS TeXHUUECKUX YCTPOMCTB M TeXHOJOTMUeCKUX IPOLIeCCOB, UX BIUSHUS Ha
OKpYXaroIllyro Cpefy;

OBJ/laZieHle MeTOJAMU CaMOCTOSTeNbHOrO IJIaHUPOBaHUSI W TIpOBeJleHUsT (U3UUeCKHUX SKCMepPUMEHTOB, aHaau3a W WHTepIipeTaluu
yHopMalyK, orpe/iesieHHs] J0CTOBEPHOCTH T0/Iy4YeHHOT 0 pe3y/ibTaTa;

CO3/laHHe yCJIOBUM [i/1s1 pa3BUTUSI YMEHUI MPOEKTHO-MCC/Ie[j0BaTeTbCKOM, TBOPUECKOM /1eATeTbHOCTH.

Ha n3yuenue ¢usnku (6a30BbIii ypoBeHb) Ha YPOBHe cpefHero obiero obpa3oBanust orBogutcs 136 uacoB: B 10 kmacce — 68 yacoB (2 vaca
B Hejlento), B 11 kyacce — 68 yacoB (2 uaca B HeJieft0).

[TpepnaraemMelii B mporpaMme 1o ¢u3MKe nepeueHb 1ab0PaTOPHBIX U MPAKTHYECKUX paboT sIB/IsSeTCs peKOMeH/[0BaHHbIM, yUMTeNb JleaeT
BBIOOD MIPOBe/IeHNst Tab0PaTOPHBIX PA0OT U OTIBITOB C YUETOM WHAWBUAYATBHBIX 0COOEHHOCTeH 00yJaromXCsl.



COJAEPXAHME OBYUYEHUSA
10 K/TIACC

Pa3fen 1. ®u3nka 1 MeT0/ibl HAYYHOr0 NO3HAHUA

®dusrka — Hayka 0 npupoge. HayuHble meToApl MO3HaHUS OKpYyXKawollero Myupa. Ponb 3KcrneprMeHTa M TeOpUU B IpoLiecce MO3HaHWUS
MpUpO/bl. DKCIIEpPUMEHT B (U3KKe.

MogenupoBaHve (pU3HUeCKUX sIBIeHUM U mpoueccoB. HayuHble rumnotessl. dusnueckue 3aKOHbl U TeOpuu. ['paHUIIbI PUMEHUMOCTH
(hm3ryecKrx 3aKOHOB. [IpUHLIMIT COOTBETCTBHUSL.

Posib 1 MecTO ¢U3MKY B OPMUPOBAHUM COBPEMEHHOM HayuHOW KapTUHBI MUPA, B MPAKTUUECKOW JieaTeIbHOCTU TH0/Ie.

LemoHcmpayuu

Amnanorosble U 1JU(ppoBbIe U3MepUTe/bHbIe TPUOOPLI, KOMITBIOTEPHbIE JATUHKU.

Pazgen 2. MexaHuKa

Tema 1. Kunemamuka

Mexanuueckoe aBrkeHre. OTHOCUTe/ILHOCTb MeXaHN4eCcKoro ABwkeHusl. Crcrema oTcuéra. TpaeKTopusi.

[TepemelijeHre, CKOPOCThb (CpeAHsIsl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPeHHe MaTepuaJbHOM TOUKH, UX MPOEKL[MU Ha OCU CUCTEMbI
KoopuHaT. Crio)KeHre TiepeMeLeHU U C/I0)KeHUe CKOPOCTeH.

PaBHOMepHOe U paBHOYCKOPeHHOe TMpsIMO/iMHeliHOe [BiKeHue. ['paduku 3aBUCMMOCTA KOOpPAWHAT, CKOPOCTH, YCKOpPeHHs, MyTH U
repeMeneHus MaTepualbHOU TOUKU OT BDEMEHH.

CBobopiHOe mazieHre. Y ckopeHue cBOOOIHOTO TafieHusl.

KpuBonuHeliHoe ABWKeHUe. [|BryKeHHe MaTepualbHOM TOUKU M0 OKPY)>KHOCTH C TTOCTOSIHHOW TI0 MOJIYJ/IF0 CKOPOCTBIO. YT/I0Basi CKOPOCTb,
NMHeWHas CKopocTb. [Tepros v uactoTa obpairienus. LleHTpocTpeMHUTeTbHOE YCKOPEHHE.

TexHUuecKre yCTPOMCTBA U MPaKTUUeCKOe NPUMEeHeHHe: CIIUIOMeTp, IBUKeHHe CHapsi[iOB, LieMHbIe U peMEHHBIE MepeJjauu.

Llemoncmpayuu

Mopesnb cucTeMbl OTCU8Ta, MJIFOCTPALIUs KUHEMaTUUeCKUX XapaKTePUCTUK JBUKEHUS.

[Tpeobpa3oBaHue BMXEHUH C UCTIO/Ih30BAHHUEM MMPOCTHIX MEXAHU3MOB.

[TapeHuve Ten B BO3Ayxe U B pa3peXeHHOM MPOCTPAHCTBE.

HabntoeHue BUKeHUs Tesla, OpOLLIEHHOTO TI0/, YT/IOM K TOPHU30HTY U TOPU30HTAJIBHO.

Vi3mepeHue yckopeHUsI CBODOOIHOTO TafleHusl.



HaripaBneHue CKOpOCTH IpY JABUKEHUY 110 OKPYKHOCTH.

YueHuueckuli 5KkcnepumeHm, 1abopamopHble pabombl

VI3y4yeHre HepaBHOMEPHOI'O JBV)KEHHUS C Lie/IbI0 OIpe/ie/ieHUs] MTHOBEHHOW CKOPOCTH.

VccnenoBanve COOTHOLIEHWS MeXJy TMyTSIMHM, NPOMJEHHBIMM TeJlIOM 3a IoC/efoBaTelbHble paBHble IPOMEXYTKH BpEMEHU [pU
PaBHOYCKOPEHHOM /IBU)KEHUU C HaualbHOM CKOPOCTHIO, pABHOU HYJIIO.

V3y4eHre ABYKeHNs 1IapHKa B BI3SKOW XKUJKOCTH.

W3yueHue qBIKeHUs Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /TuHamuka

[TpunHumn otHOcuTenbHOCTU ["anunes. [1epBriii 3akoH HbtoTOHA. VIHep1anbHble CCTeMbI OTCUETa.

Macca tena. Cuna. [IpuHimn cynepno3uiuu cuwi. Bropor 3akoH HberOTOHa /11 MaTepuanbHOM TOYKW. TpeTud 3akoH HeroTOHa A1
MaTepHanbHbIX TOYEeK.

3aK0H BCceMUpPHOro TaroteHus. Cuia TsbkecTd. [lepBasi KocMHUueckasi CKOPOCTb.

Cwuna ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Buzbl TpeHus (IOKOs, CKO/IbXeHUs], KaueHus1). Cuna tpenusi. Cyxoe TpeHure. Cuia TpeHUs! CKOJIBKEHUS U CUJIAa TPeHUs TOKOSI.
KosdduimenT Tpenus. Cuna cCONpoTUB/IEHNS NPU JBY)KEHUU TeJla B )KUJKOCTH U/ rase.

[MocTymnaTenbHOe U BpalllaTesibHOe JBM)KeHHe abCOMI0THO TBEPIOTO Tea.

MomeHT cuibl OTHOCUTE/IBHO OCH BpalljeHus1. [11e4o cubl. Y c0BUst paBHOBeCHs TBEPZOrO TeJa.

TexHUUecKre yCTPOWCTBA Y MPaKTUUeCKOe MpUMeHeHHe: MOJIINITHHKY, JBM)KeHNe UCKYCCTBEHHBIX CITyTHUKOB.

LemoHcmpayuu

AByieHne nHepLMU.

CpaBHeHMe MacC B3aUMO/eMCTBYIOLLMX TeJl.

Bropoii 3akoH HbtoTOHa.

W3mepenue cuil.

CroxxeHue Cuil.

3aBUCHMOCTb CUJIbI YIIPYTOCTH OT Ae(opMaLivi.

HeecomocTs. Bec Tena npu yCKOpeHHOM Mo bEMe U TaZleHUH.

CpaBHeHue CUJI TPeHHs NTOKOS], KAUeHUs U CKOJIbKEHUS.

YcnoBust paBHOBecHsl TBEPZOro Tesa. Buzibl paBHOBecusl.

YueHuueckuli 5KcnepumeHm, 1a6opamopHble pabombi

M3yueHue ABI>KeHUs1 OpycKa 10 HaKJIOHHOM TJIOCKOCTH.



WccnefoBaHe 3aBUCUMOCTH CHJT YTIPYTOCTH, BO3HUKAIOIIUX B MPY)KUHe U pe3MHOBOM 00pas3lie, OT Ux JjeopMaLiuu.

VccnepoBanue yci0BUY pPaBHOBeCHsI TBEPZIOTO TeJla, UMEIOIIlero OCh BpalljeHusl.

Tema 3. 3aKOHbL COXpAHEHUsl 8 MeXAHUKe

VmMnynibCc MaTepuanbHOM TOYKM (Tesia), CUCTEMbI MaTepUaibHbIX TOUueK. IMIybC CU/ibl M1 USMEHEHWe WMITyJibca Tesla. 3aKOH COXpaHeHUs!
HMITy/ibCa. PeakTUBHOE [IBHKEHUeE.

Pab6oTa cunbl. MOIITHOCTE CHJIBI.

KuHeTnueckasi 5SHeprusi MaTepraabHOU TOUKH. Teopema 00 M3MeHeHNH KHHETHYeCKOW SHEePTHH.

[MoreHianbHast 3Heprusi. [loTeHIManbHasE 3HePrusi ymnpyro AedOpPMUDOBaHHON TPY)KWHBL [loTeHLManbHasi SHeprus Teja BO/IM3U
TOBEPXHOCTU 3eMJIH.

[NoTeHIa/bHBIE ¥ HETIOTEHIMA/IbHBIe CU/bl. CBs3b paboThI HEMMOTEHIUANTBHBIX CHJI C U3MEeHEeHHeM MeXaHWU4eCKOW SHePrvU CUCTEeMBI Tejl.
3aKOH COXpaHeHHs MeXaHUUeCKON SHepryu.

Ynpyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHUUecKHe yCTPOKCTBA U MPaKTUUeCKOe MpUMeHeHe: BOJOMET, KONED, MPY>KUHHBIN MMUCTOJIET, IBU)KEHHE paKeT.

LemoHcmpayuu

3aKOH COXpaHeHUs UMITYJIbCa.

PeakTHBHOe /IBI)KeHUe.

[Tepexop roTeHIMa/IbHON SHEPTUH B KUHETUUECKYI0 U 00paTHO.

YueHuueckuli 5KcnepumeHm, 1a6opamopHble pabombi

M3yyeHue abCOMIOTHO HEYIIPYTOrO yZiapa C TIOMOIIBIO IBYX OAWHAKOBBIX HUTSHBIX MasTHUKOB.

WccnenoBanue cBsi3M pabOTHI CUJIBI C I3MEeHeHHeM MeXaHHUeCKOl SHepryu Tejla Ha TIpUMepe PacTshKeHHsl pe3UHOBOT'O JKI'yTa.

Pa3pen 3. MonekynspHas (pu3uKa ¥ TepMo/jUHAMHUKa

Tema 1. OcHO8bI MO/1EKY/ISIPHO-KUHeMuU4ecKoll meopuu

OCHOBHbIE TI0JIO’KEHUS] MOJIEKY/ISIPHO-KUHETHUECKOW TEOPUH U UX OTBbITHOe 000cHOBaHMe. BpoyHoBckoe nBrkenue. [uddysus. Xapakrep
JIBIDKEHHSI U B3aUMO/IeHCTBUS YaCTHI] BelljecTBa. Mo/ie/li CTPOeHHsl Ta30B, KUAKOCTeM U TBEPAbIX Tel U 00BsICHEHHEe CBOMCTB BellleCcTBa Ha
OCHOBe 3TUX Mojieneil. Macca v pa3mepsl Mosekys. KonruectBo BerjectBa. [locTosiHHas ABoragpo.

TerioBoe paBHOBecue. Temmiepatypa U eé usmepenue. [llkana remnepatyp Llenbcus.

Mopenb ugeanbHoro ra3a. OCHOBHOe ypaBHeHHE MOJIEKY/ISIPHO-KMHETHUeCKOW TeOprH H/easbHOro ra3a. AOCOOTHAs TeMriepaTypa Kak
Mepa cpefHell KHWHETMYeCKOW SHepruy TeIyioBOro JBrbKeHMsi yactul rasa. lllkana temmepaTtyp KenbBrHa. ['a3oBble 3akOHBI. Y paBHEHUE



MengeneeBa—Kaneiipona. 3akoH [lampToHa. M3omponeccsl B HJealbHOM rase C IOCTOSIHHBIM KOJIMYeCTBOM BelllecTBa. ['paduyeckoe
TIpeZiCTaB/ieHNe U30IPOLIeCCOB: U30TepMa, U30X0pa, u3obapa.

TexHMUECKHe YCTPOMCTBA U MTPAKTUUeCKOe MpUMeHeHHe: TepMoMeTp, bapomeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBaOLMe JUCKPeTHOe CTPOeHMe BelljecTBa, (poTorpadry MOIeKysl OpraHiYeCKUX CoeIMHeHUM.

OnbIThl 0 AU( QY31 )KUAKOCTEH U ra3oB.

Moges GPOYHOBCKOTO JIBH>KEHUS.

Mogens ombiTa LITepHa.

OnsbIThI, JOKa3bIBaOLMe CylLl|eCTBOBaHNe MeXXMOJIEKYJ/ISIPHOIO B3aUMO/eMCTBHSI.

Mogenb, WUTIOCTPUPYIOLLas PUPOAY AaB/IeHNs ra3a Ha CTeHKU COCYZa.

OnbIThI, WUTFOCTPUPYIOLLME YPaBHEHUE COCTOSIHUS W/ealbHOT0 rasa, U30IpOoL[eCcChl.

YueHuueckull s3KkcnepumeHm, 1abopamopHble pabomal

OrnpejiesieHre Macchl BO3/jyxa B KIaCCHOM KOMHaTe Ha OCHOBe U3MepeHHi 00béMa KOMHATHI, laBleHus ¥ TeMIepaTyphbl BO3/jyxa B Hell.

ViccnepoBaHue 3aBUCMMOCTY MeXX/ly ITapaMeTpaMy COCTOSTHUS pa3pekeHHOro rasa.

Tema 2. OcHO8bI MEpMOOUHAMUKU

TepmoaviHaMHyecKasi crcteMa. BHYTpeHHsIsl SHeprusi TepMOAMHAMUYeCKOW CHUCTeMbl U CrocoObl eé u3MeHeHus. KonynyecTBo TemnaoThl U
pabora. BHyTpeHHsis1 SHeprusi 0JHOaTOMHOIO WJeanbHOro rasa. Buzbl Ternionepefaun: TeMIONPOBOJHOCTb, KOHBEKLUS, U3ydyeHHe. Y je/bHast
TeIJIOEMKOCTb BelllecTBa. KosiMuecTBO TeI10Tel IIPU TeIionepejaye.

[Monsitvie 06 agmabatHoM mporjecce. [TepBeiii 3aKOH TepPMOAWHAMUKH. [IpriMeHeHHe TepBOro 3aKOHa TEePMOAMHAMUKMA K M30TPOL[eCCaM.
I'pacdrueckast vHTepripeTaryist paboTHI rasa.

BTopoii 3akoH TepMorHaMUKU. HeoOpaTUMOCTh MPOL|ecCcoB B IPUPO/E.

TernioBble MatMHbL. [IpUHIMITEL JeliCTBUS TeTIOBbIX MalluH. [Ipeobpa3oBaHust sHepruy B TENJIOBBIX MalinHaxX. KoadduiyeHT nosesHoro
JeicTBUs TeryioBoi MatvHbL. Llnkn KapHo u ero k03¢ durreHT mosie3Horo AedcTBrs. DKOI0THYeCcKre pob/ieMbl TeIJI0HePreTHKY.

TexHMUECKHe YCTPOICTBA U MTPAKTHUECKOe NMPUMeHeHHe: BUraTe/lb BHYTPeHHer0 CropaHusi, ObITOBOM XOI0AWIbHUK, KOHULIMOHED.

Llemoncmpayuu

M3meHeHMe BHyTpeHHell SHepruy Teja INpW COBepLIeHHMH paboThl: BbLIET MPOOKM U3 OYTBUIKM IOJ, AelCTBUEeM CKaToro BO3/yXa,
HarpeBaHue 3(vpa B IaTYHHOU TPyOKe IyTéM TpeHus (BUe0]eMOHCTPALVs).

VI3MeHeHVe BHyTpeHHeMN SHepruy (TemriepaTypbl) Tesa IPU TeIionepesayve.

OmnbIT 10 aiMabaTHOMY pacIIMpeHHI0 BO3ZyXa (OIBIT C BO3/YLLIHBIM OTHUBOM).

Mopenv napoBoii TypOUHBI, IBUTaTe/Isi BHYTPEHHEro CropaHysi, peaKTUBHOI'O [IBUTaTeJIsl.



YueHuueckull 5KcnepumeHm, 1a6opamopHble pabombi

V3mepeHue yzie/IbHOU TeI08MKOCTH.

Tema 3. Azpezammuble cocmosiHus geujecmea. @azoeble nepexoobl

[Tapoobpa3oBaHue U KOHAeHcalus. McriapeHve u KurieHWe. AOCOMIOTHass M OTHOCUTeNbHas BI&KHOCTH BO3Ayxa. HachllljeHHbIN Map.
Y nenbHas Teruiota mapoobpa3oBaHusi. 3aBUCUMOCTb TeMIIepaTypbl KUITeHUs OT JlaB/IeHusl.

TBépaoe Tesno. Kpucranmueckre u aMop@Hbie Tesa. AHU30TPOIMS CBONCTB KpUCTa/ioB. JKuakue Kpuctauibl. COBpeMeHHbIe MaTeprabl.
[1naBieHVe ¥ KpUCTAIU3aLUs. Y le/ibHast TeryioTa ruiaBieHus. Cyomumariusi.

YpaBHeHUe TerioBoro HanaHca.

TexHUUeCKHe yCTPOWCTBA U MpaKTUYeCKOe MPUMeHeHNe: TUTPOMETP U MICUXPOMeTp, KaJlopUMeTp, TEXHOJOTHUM TOyYeHUs] COBPEMEHHBIX
MaTeprasoB, B TOM YMC/Ie HAHOMAaTepUaloB, U HAHOTEXHOJIOTHH.

LemoHcmpayuu

CBolicTBa HaCbIIeHHbIX [1apOB.

KureHve npy MOHWKEHHOM [JJaB/IeHUH.

CriocoObI U3MepeHHsl BJIa)KHOCTH.

HabsmroeHrie HarpeBaHus Y TIIaB/IeHUsT KPUCTA/UTHUECKOT O BeljecTBa.

[emoHcTpaLys KpUCTasioB.

YueHuueckuli 5KcnepumeHm, 1a6opamopHble pabombi

V3MepeHne OTHOCUTENBHOM BIa)KHOCTU BO3/yXa.

Paszpen 4. DnekTpojHaMHKa
Tema 1. Dnekmpocmamuka

Onektpusaus Tes. DyieKTpUUeckui 3apsii. [IBa BUja 37eKTpUUeCKUX 3apsiioB. [IDOBOJHUKY, JUSEKTPUKUA U TIOJYIIPOBOJHUKH. 3aKOH
COXpaHEeHUs MeKTPUIeCKOro 3apsiza.

B3aumogeiictBue 3apsfoB. 3akoH Kysona. ToueuHbl 3/1eKTpyUuecKui 3apsif. OJieKTpudeckoe rosie. Hanpsok€HHOCTB 371eKTpUUYecKoro
noJist. [IpyHLIKMI Cyrnepro3ULIvY 3/1eKTPUYeCKUX rosiel. JIMHUK HanpsKEHHOCTH 3/1eKTPUYeCKOro MOoJIs.

Pabota cus anekTpoctatuueckoro mosisi. [ToteHiuan. PasHocTh moreHIManoB. [IpOBOAHUKY U IU3/IEKTPUKU B 3/IEKTPOCTaTUUECKOM TIOJIe.
I3 nekTpruyecKast IpOHUI[AeMOCTb.

DJIEKTPOEMKOCTh. KoHZileHcaTop. D/IeKTPOEMKOCTh IJIOCKOI0 KOHZIeHCAaTopa. DHeprus 3apsyKeHHOr0 KOHZleHcaTopa.

TexHUYecKde YCTPOWCTBA W TMpaKTUUeCKoe TIPUMeHeHWe: 3/1eKTPOCKOM, 3JIeKTPOMeTp, 3JIeKTpOoCTaTHuecKasi 3all[uTa, 3a3emiieHue
3/1eKTPONPUOOPOB, KOH/IeHCAaTOpP, KOITMPOBA/IbHBIN arrapar, CTPYHHBINA PUHTe.



Lemoncmpayuu

YCTpPOWCTBO Y MPUHLUI AEUCTBUS 37IeKTPOMeTpa.

B3aumogelcTBue Ha3meKTpU30BaHHbIX Tel.

OJIeKTprYeCcKoe T10J1e 3apsKeHHbIX TeJl.

[IpoBOJHUKM B 371eKTPOCTaTUUECKOM I10J1€.

OJIEKTPOCTaTUYeCKas 3alljuTa.

IM3/1eKTPUKY B 3/1EKTPOCTaTUYEeCKOM I10JIe.

3aBUCHMOCTb 371eKTPOEMKOCTH TIJIOCKOTO KOH/eHCaTopa OT IUIOWaZM TJIaCTUH, PacCTOSHUS MeXAY HUMU U [U31eKTPUYeCcKOU
TIPOHULIAeMOCTH.

OHeprus 3apsUKeHHOI0 KOHZIeHCaTopa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabombl

W3mepeHue 3/1eKTPOEMKOCTH KOH/leHCaTopa.

Tema 2. ITocmosiHHbIli 31ekmpuyeckuil moK. ToKu @ pa3auuHbIx cpedax

ONeKTPUUYECKUM TOK. Y CJIOBUSI CyLL[eCTBOBAHUS 3JIEKTPUUECKOro ToKa. VictTounuku Toka. Cua Toka. [ToCTOSSHHBIN TOK.

Hanpsokenve. 3akoH OMa /151 yuacTKa Liernmu.

OJleKTprUYecKoe COINpPOTUB/IEHMe. Yle/lbHOe COMNpOTHB/IeHVe BeljecTBa. [locsiefoBarenbHOe, Mapasulie/ibHOe, CMellaHHOe COeJjuHeHue
TIPOBO/JHUKOB.

PaboTa snekTprueckoro Toka. 3akoH [oyssi—JleHiia. MOIIHOCTD 3/1eKTPUYECKOT0 TOKa.

ONeKTPOABWXKYILasi CHAjla U BHYTPEHHee COMPOTUB/IEHMEe MCTOUHMKA TOKa. 3akOH OMa /jig MOJHOMW (3aMKHYTOM) 3/IEKTPUUECKOW LIEMu.
Kopotkoe 3aMbIKaHue.

OJIeKTPOHHAsI TIPOBOJVMMOCTh TBEP/BIX METa/VIOB. 3aBUCUMOCTb COTIPOTUB/IEHUSI MeTa/lUIOB OT TemriepaTypbl. CBepXIIPOBOAUMOCTb.

OneKTpUUecKri TOK B BaKkyyMe. CBOMCTBA 3/1eKTPOHHBIX MTyUKOB.

[MonynpoBoguuku. CoOCTBeHHass W TIPUMeCHasi TPOBOJUMOCTb TIOMYNPOBOAHUKOB. CBoicTBa p-n-miepexofa. I[1o/yripOBOAHUKOBBIE
MpUOOPBI.

OneKTpUUeCKri TOK B paCcTBOpax U pacrijlaBax 3/eKTPOIUTOB. JIeKTPOIUTAYECKas AUCCOLMALUS. D/IeKTPOJIU3.

OnekTpuueckri ToK B razax. CaMoCTOSITe/IbHBIN U HeCaMOCTOSITe/IbHBIN pa3psi. Mosnnus. [1na3ma.

TexHUUeCKHe YCTPOMCTBA Y IpaKTU4YeCKOe NpPHUMeHeHHe: aMIlepMeTp, BOJbTMETD, PeocTaT, UCTOUHUKU TOKA, 3/eKTpOHAarpeBaTesbHbIe
npuOOpBI,  3JIEKTPOOCBETUTE/IbHbIE —TPUOOPBI, TEPMOMETD COTPOTHB/IEHUS, BAaKYyMHBIM [JHWOJ, TEPMHUCTOPbI ¥  (DOTOPE3UCTOPHI,
TI0J1yTIPOBO/JHUKOBBIN IUO0/I, Ta/lbBaHUKA.

Llemoncmpayuu

10



V3mepeHue CU/bl TOKA U HarpsDKeHUs.

3aBUCUMOCTb COTPOTUB/IEHUS LIUTUHAPUUECKUX MPOBOJHUKOB OT JI/TUHBI, T/IOL[a[1 TTOTIEPEYHOr0 CeYeHUs: U MaTepuara.

CMmel1aHHOe COejJHeHNe MPOBOJHUKOB.

[Ipsimoe u3MepeHUe 371eKTPOABIKYILEeN Cr/bl. KOpOTKOe 3aMblKaHKe ra/ibBaHUUYECKOT0 3/1IEMEHTA 1 OLleHKa BHYTPEHHEr0 COMPOTUBIIEHUS.

3aBUCHMOCTb CONIPOTHB/IEHUS] METa/VIOB OT TeMIIepaTyphbl.

[1IpoBOAMMOCTD 371EKTPOJIUTOB.

VickpoBoli pa3psig ¥ NpOBOAUMOCTh BO3yXa.

OpaHOCTOPOHHSISI NPOBOJAUMOCTD JUO/A.

YueHuueckuli 5KcnepumeHm, 1a6opamopHble pabombi

V3y4yeHre CMeIIaHHOTO COeJUHEHUS Pe3UCTOPOB.

W3mepeHne 3/1eKTPOABMKYILEN CU/Ibl UICTOUHUKA TOKA Y €r0 BHYTPEHHEr0 COMPOTUBJIEHHS.

HabntoeHue 31eKTposn3a.

MexnpeaMeTHbIe CBA3U

W3yuenne Kypca ¢hu3vku 6a30Boro ypoBHsi B 10 K/acce oCyIeCTB/ISIETCS C YUETOM COZIepP>KaTe/IbHbIX MEXIPeJIMETHBIX CBsi3el C Kypcamu
MaTeMaTHKH, OMOIOTvH, XUMUH, Teorpadyu U TEXHOIOTHH.

MesicnpeOmemHble noHAMuUs, CBSI3aHHbIE C U3yUyeHHWEM METOJO0B HAy4YHOIO TO3HAaHUS: sIB/ieHWe, Hay4HbIi (akT, rurnoresa, ¢usnueckas
BeJ/IMUMHA, 3aKOH, Teopusl, Hab/ro/ieHre, SKCIIepUMeHT, MOZie/TUPOBaHKe, MOJie/Tb, H3MepeHue.

Mamemamuka: pellieHre CUCTeMbl YpaBHeHUH, MHelHasi QyHKIMs, rapaboJia, runepboa, ux rpauku U CBONCTBA, TPUTOHOMeTPUUEeCKHe
(YHKI[UU: CUHYC, KOCUHYC, TaHT€HC, KOTaHTeHC, OCHOBHOe TPUTOHOMETPUUeCKOe TOXKJeCTBO, BEKTOPhI M WX TPOEKLMHW Ha OCH KOOp/WHaT,
CJ10KeHHe BEeKTOPOB.

Buonoeusi: MexaHWueckoe [BW)KeHHEe B >KUBOM Tipupoge, nuddy3us, ocMoC, TeryiooOMeH >KUBBIX OpPraHW3MOB (BH/IbI Terljiornepeaud,
TEeTJIOBOE PaBHOBECHE), 3IEKTPUUYECKHE SIBJIEHUS B KUBOU MPUPOJE.

Xumus: [VMCKpeTHOe CTPOeHue BelllecTBa, CTPOeHMEe aTOMOB U MOJIEKYJ, MOJIb BellleCTBa, MOJISIPHAas Macca, TeIuloBble CBOWMCTBA TBEPABIX
TeJ, )KUJKOCTe! U ra3os, 3JIeKTPUYeCKHe CBOMCTBA MeTa/UI0B, 3JIeKTPOJIMTHYeCKast JUCCOLMaLvs, TaJbBaHuKa.

T'eoepacpus: BnaXXHOCTh BO3/lyXa, BeTPbI, bapoMeTp, TepMOMETP.

TexHonozus: Tipeobpa3oBaHre BHKeHUH C UCII0/Ib30BaHUEM MeXaHU3MOB, YUET TPeHHsl B TeXHHUKe, MOAIIMITHAKH, UCTI0h30BaHKe 3aKOHa
COXpaHeHWs] UMITy/IbCa B TeXHUKe (paKeTa, BOJOMET W IPYTUe), [BUTATe/lb BHYTPEHHEr0 CrOpaHus, TlapoBasi TypOWHa, OBITOBOM XOJIOJU/IbHUK,
KOH/IULIMOHEP, TeXHOJIOTHMH TOyYeHHsi COBPEMEHHbIX MaTepuasioB, B TOM 4YMC/ie HaHOMAaTepuaaoB, MU HAHOTEXHOJIOTHUU, 3/eKTPOCTaTUYecKast
3alUTa, 3a3eMyieHue 37eKTPOrNpHUOOpOB, KCEPOKC, CTPYWHBIM TPUHTEp, 3/IeKTpOHAarpeBaTe/bHble MPUOOPHI, 371eKTPOOCBETHUTE/IbHbIe TIPUOODHI,
rajibBaHHKa.
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11 K/TIACC

Pa3zpen 4. DnekTpogHaMHUKa

Tema 3. MazHumHoe nose. 3/1eKMpoMazHUMHAs UHOYKyus

[TocTosiHHBIe MarHWTHL. B3aMMoOzeNCTBHe TIIOCTOSIHHBIX MAarHWTOB. MarHuTHOe 1osle. BekTop MarHuTHOM WHAYKUMU. IlpyHImn
CyIepno3ULMM MarHUTHBIX 10s1el. JINHWYM MarHUTHOM MHAYKLMK. KapTyHa TMHKUN MarHUTHOU MHAYKLIMM I10J11 TOCTOSIHHBIX MarHUTOB.

MarHuTHoe 1osie TIPOBOAHUKA C TOKOM. KapTvHa NWHWNA WHAYKUMA MarHUTHOTO TOJISl JJIMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOTO
KOJIbL|€BOT'0 IMPOBOJHMKA, KaTyILIKX € TOKOM. OnbIT JpcTesa. B3arMopelicTBrie TPOBOAHUKOB C TOKOM.

Cuna Awmriepa, eé MOZy/Ib Y HarlpaBjieHue.

Cuna JlopeHija, eé MOZAY/b 1 HarpaB/ieHue. [IBrKeHHe 3apsbKeHHOW YaCTHIIBI B OZIHOPOIHOM MarHUTHOM miosie. Pabota cusiel JopeHrja.

flBneHye 53/1eKTPOMAarHUTHOW WHAYKUMUA. [IOTOK BeKTOpa MarHMTHOM MHAYKUMW. OJEKTPOABIKYILIasg CWla WHIAYKLUUU. 3aKOH
3/1eKTPOMarHuTHOW MHAYKLIMU Papajest.

BuxpeBoe 3j1eKTpUueckoe I10je. OJEKTPOABWKYILAsA CUla UHAYKLUU B IPOBOJHUKE, ABWXKYILEMCS IIOCTYIaTeJbHO B OLHOPOAHOM
MarHuUTHOM I10JIe.

ITpaBuino JleHia.

VHyKTUBHOCTG. SIB/IeHre CaMOUHAYKLIMU. DJ1eKTPOJBUKYILIask CUjla CAMOMH/YKLIUH.

OHeprusi MarHUTHOTO 10151 KATYIIKX C TOKOM.

OJIEKTPOMAarHUTHOe TI0JIe.

TexHUUecKre yCTPOWCTBA W IIPaKTMYeCKOe IIPUMeHeHHe: ITOCTOSIHHble MarHWThl, 3/IeKTPOMAarHWTBI, 3JIeKTPOJBUraTesb, YCKOPUTEIN
37IeMeHTapHbIX YaCTHULl, UHYKL[MOHHAas I1eyb.

Llemoncmpayuu

OmsIT OpcTepa.

OTK/I0HeHYe 3/IeKTPOHHOI'O Iy4YKa MarHUTHBIM I10JIeM.

JIHWY MHAYKLMA MarHUTHOT O T10JISL.

B3aumogeiicTBue [ByX NMPOBOJHUKOB C TOKOM.

Cuna Awmrepa.

HeiictBue cunbl JIopeHIla Ha MOHBI 3/IEKTPOJIUTA.

fIBneHye 3/71eKTPOMAarHUTHOW MHZAYKLIUU.

ITpaBuino JleHia.

12



3aBUCUMOCTb 3/71eKTPO/BYIKYILIEH CUJIbl MHAYKLIMU OT CKOPOCTH U3MeHeHHs1 MarHUTHOT'O ITOTOKa.
SAByieHre CaMOMH/YKLIUU.

YueHuueckuli 5KkcnepumeHm, 1abopamopHble pabombl

V3yueHre MarHUTHOIO OIS KATYLLKH C TOKOM.

WccnenoBanue eliCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

VccnepoBanue siB/IeHUS 3/1eKTPOMarHUTHOW MHYKLUU.

Pa3pen 5. Kose0auus ¥ BOJTHBI

Tema 1. MexaHuuecKue u 3/1eKmpomazHUnHble Ko/aebanus

KonebarenbHast crcrema. CBoOOZHbIE MexaHWUecKue KosiebaHusi. ['apmMoHuueckuwe KosieOanus. Ilepuwop, yactora, amrummrtyza v dasa
KonebOaHui. TIpy>KUHHBI MasiTHUK. MareMaTUYeCKWi MasATHUK. YpaBHEHHe TapMOHWUeCKHX KojeOaHwid. [IpeBpaiijeHHWe SHEPrUu TIpU
rapMOHUYECKUX KOJIeOaHUSIX.

KosnebaTenbHblli KOHTYp. CBOOO/HBIE 3/IEKTPOMAarHUTHbIE KoJiebaHUsT B H/€a/bHOM Kojie0aTe/lbHOM KOHTYpe. AHAaloTHUS MeXIy
MeXaHUUeCKUMH U 3IeKTPOMarHUTHBIMU KojiebanussMu. @opmysia ToMcoHa. 3aKOH COXpaHeHHsT JHEPTHUH B U/lea/TbHOM K0Jie0aTelbHOM KOHTYPE.

[TpencraBneHye o 3aTyxawoIUX KoneOaHUsX. BbIHYXIeHHbIe MexXaHWueckue KoseOaHus. Pe3oHaHC. BbIHYX/IE€HHbBIE 3/IeKTPOMAarHUTHBIE
KojiebaHusl.

[TepemeHHbIN TOK. CUHYCOW/Ia/IbHBIN TIepEMEHHBIA TOK. MOIIHOCTb TIePEMEHHOT0 TOKa. AMIUIUTYZAHOE U JIeMCTBYIOIee 3HaUeHUe CHUJIbI
TOKA W HaTIPSDKEHMSI.

Tpancdhopmarop. Ilpow3BojCTBO, Tiepefaya U TOTpebeHHe 3/IEKTPUYECKOH JHEPrud. OKOJIOTHUECKHWe PHUCKHA TIPU TIPOU3BO/ICTBE
3/1eKTpo3Hepruu. KynbTypa UCIo/ib30BaHus 37IEKTPOIHEPTUN B TIOBCEIHEBHOM YKU3HMU.

TexHUUECKHUe YCTPONCTBA M TTPAKTUUECKOe MPUMEHeHHe: 3IEKTPUUYeCKHI 3BOHOK, TeHepPaTop MePeMEeHHOT0 TOKa, TMHUM 3JIeKTpoTiepeay.

Llemoncmpayuu

VccnemoBadre TapaMeTpoB Kojie0aTeTbHON CUCTeMBI (TTPY>KUHHBIA WX MaTeMaTHUeCKUN MasiTHUK).

HabnroieHue 3aTyxarolux KoyiebaHui.

WccnenoBaHye CBOMCTB BBIHYXK/IEHHBIX KOIe0aHUH.

HabsmroieHre pe3oHaHca.

CB00O/IHbIE /IEKTPOMarHUTHBIE KOie0aHMs.

OctusiorpaMMBI (3aBUCUMOCTH CHJTBI TOKA M HAaIPSDKEHUsST OT BPEMEHH) ZIJ1sT /IEKTPOMAarHUTHBIX KOJleOaHuH.

Pe30HaHC TIpH 10OC/Ie/J0BaTe/TbHOM COeMHEHUH Pe3UCTOpa, KaTYIIKA UHIYKTUBHOCTH ¥ KOH/IeHCaTopa.

Moyienb TMHUM 3/1EKTPOTIEPe/IauH.
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YueHuueckull s3KkcnepumeHm, 1abopamopHble pabomal

WccnenoBaHue 3aBUCHMOCTH TIepHOZA MasTbIX KosilebaHWi TPy3a Ha HUTH OT AJIMHBI HUTH M MacChl TPpy3a.

VccnepnoBanue repeMeHHOIO TOKa B LIelU M3 M0C/Ie[,0BaTeIbHO COeJMHEHHBIX KOH/eHCaTopa, KaTylK/A U pe3ucTopa.

Tema 2. MexaHuueckue u 3/1eKmpoMAazHuUmMHble 60/1Hbl

MexaHnueckye BOJIHBI, yC/I0BUs pacripoctpaHenus. Ilepuoz. CKOpPOCTb pacripocTpaHeHust U JjIMHa BOJIHBL [lomepeunble ¥ MpoAO/bHbBIE
BOJ/IHBL. IHTepdepeHIUs 1 AUdpaKis MeXaHUYeCKUX BOJIH.

3Byk. CKopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTta ToHa. TemMOp 3ByKa.

O/eKTpOMarHyUTHbIe BOJIHBL. Y CJIOBUS U3/1yUeHMs 371eKTPOMarHUTHBIX BOJIH. B3aumHas opueHTanus BeKTopoB E, B, V B anekTpoMarHuTHOU
BosiHe. (CBOMCTBa 3/IeKTPOMarHUTHBIX BOJIH: OTpakeHue, IpeJiOMJeHWe, TojasApy3auus, JAudpaxkiys, uHTepdepeHius. CKOpPOCTb
3/IEKTPOMarHUTHBIX BOJIH.

[ITkasa 371eKTPOMAarHUTHBIX BOJTH. [IpuMeHeHre 3/IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

ITpUHLIAIIBI paiMOCBA3U U TejleBUeHUs. Paayronokanys.

O/eKTpOMarHUTHOe 3arpsis3HeHNe OKpY Katollleld Cpefibl.

TexHWUeCcKrWe YCTPOMCTBAa U IIPaKTHYeCKOe IMpHMeHeHWe: My3blKa/bHble WHCTPYMEHTHI, Y/IbTPa3BYKOBasl AWAarHOCTMKA B TeXHUKe M
MeAULIVHe, Pajiap, PaIMONIPUEMHUK, TeIeBU30D, aHTeHHa, TejedoH, CBU-neus.

Llemoncmpayuu

O6pa3oBaHue U pacrpocTpaHeHue MoMepevHbIX U MPOJ0IbHBIX BOJH.

Kosnebmolrieecst Tesio Kak UCTOUHUK 3BYKa.

HabsmroeHre oTpaskeHus ¥ TIPeIOMJIeHHs] MeXaHUUeCKUX BOJTH.

Hab6smrogenre nHTepdepeHIun U JUpaki MeXaHHIeCKUX BOJTH.

3BYKOBO! pe30HaHC.

Hab6untofeHre CBsI31 TPOMKOCTH 3BYKa M BBICOThI TOHA C aMIUIMTY0M M YacTOTON KoJiebaHuH.

WccnefoBaHye CBOWMCTB 3/1eKTPOMAarHUTHBIX BOJIH: OTpakeHue, MpesioM/IeHre, osipu3anys, Audpaxiys, uHTepepeHus.

Tema 3. Onmuka

I'eomeTprueckas ontuka. IlpsMosHeliHOe pacripocTpaHeHHe CBeTa B OJHOPOHOM cpefie. JIyu cBeTa. ToUueUHbI HCTOYHUK CBeTa.

OtpakeHye cBeTa. 3aKOHbI OTpaKeHHs1 cBeTa. ITocTpoeHe n300pakeHUi B IJIOCKOM 3epKarie.

[IpesiomneHue cBeTa. 3akOHBI TpejlOMIeHHWs CBeTa. AOCOMIOTHBIM TOKasaTelnb TpesiomMyeHus. [lonmHoe BHYTpeHHee OTpakKeHHe.
[TpesenbHBIN yroJl NOJTHOIO BHYTPEHHEr0 OTpakeHUsl.

Iucnepcus ceeta. CoXXHbIN cocTaB 6enoro ceta. LIBeT.
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Cobuparoije U pacceuBaroiive auH3bl. TOHKasg uH3a. POKyCHOe pacCTOsiHMe U ONTUYecKas CWla TOHKOW JiMH3bL. IlocTpoeHue
M300pa’keHuH B COOMPAOIIMX U pacCeUBaroIUX JuH3aX. ®opMysia TOHKOU JIMH3bI. Y BeTMUeHUe, JaBaeMoe JIMH30M.

[Tpenenbl NPUMEHUMOCTU FeOMeTPUUECKOM OTITHUKU.

BonHoBast ontuka. MHTepdepeHius cBera. KorepeHTHble WCTOYHMKH. YCIOBUsL HaO/MO/eHUSS MakKCUMyMOB U MHWHHMYMOB B
VHTep(epeHLIMOHHOM KapTHHE OT ABYX CUH(a3HbIX KOrepeHTHbIX UCTOYHHUKOB.

Iudpakius ceeta. [udpakiinoHHas peléTka. Y JIoBHe HaOM0IeHUs T/IaBHBIX MAaKCHUMYMOB TP TaZIeHW MOHOXPOMaTHUEeCKOTro CBeTa Ha
I(dpaKLIMOHHYIO Pell&TKY.

[MTonsipusanus cBeTa.

TexHUUecKHWe YCTPOMCTBA M MpaKTUUeCcKoe MpUMEHeHMe: OUKH, Jiyra, (oToarmapar, MpPOeKI[MOHHBIM armnapar, MUKPOCKOI, TelecKorl,
BOJIOKOHHAsI OTTHKA, AU(PPAKIIMOHHAs PeléTKa, MOSIPOuI,.

LemoHcmpayuu

[IpsiMosiiHeHOe pacripocTpaHeHWe, OTPayKeHUe U rpesioMsieHne cBeTa. OnTrueckue pubopkI.

[TosHOe BHyTpeHHee oTpakeHHe. Mojenb CBeTOBO/a.

VccnemoBadrie CBOMCTB W300payKeHHWH B JIMH3aX.

Mopenu MUKpOCKOI1a, TejlecKora.

HabnoneHve nHTepdepeHLIvy CBeTa.

Habmonenue qudpakiyy ceera.

HabnrofeHue [ucnepcuu cBeTa.

[TosiyueHue CrieKTpa € TOMOIIIbIO TIPHU3MBI.

[TonyueHue crieKTpa € MOMOIIIbIO AU(PPaKLIMOHHON PEIIETKY.

HabnroeHure nonsipu3aiyu cBeTa.

YueHuueckuli 5KcnepumeHm, 1a6opamopHble pabombi

W3mepeHue 1okKasareJisi IpeJioMJIeHUs CTeKIa.

VccnemoBadrie CBOMCTB W300payKeHHH B JIMH3aX.

HabnroeHue [ucnepcuu cBeTa.

Pa3zpgen 6. OcHOBBI cieljia/IbHOU TeOPUM OTHOCHUTE/IbHOCTH
['paHuLIbI TIPUMEHMMOCTH K/IaCCUUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM TEOPHUHM OTHOCUTE/IbHOCTH: WHBAaPUAHTHOCTb MOJYJIS
CKOPOCTU CBeTa B BaKyyMe, IPUHIUIT OTHOCHUTE/TbHOCTH DUHIIITelHa.
OTHOCUTEeNBHOCTh OJJHOBPEMEHHOCTU. 3aMe/ijieHre BpeMeHU U COKpallleHHe J/IMHbI.
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OHeprus ¥ UMITyJ/IbC PeISITUBUCTCKON YaCTHULIbL.
CBs13b MacChbl C SHepruer ¥ UMIY/IbCOM PeJIATUBUCTCKOM YaCTULbl. DHEePrys MOKOsl.

Pa3zgen 7. KBanToBas ¢pusuka

Tema 1. D1emeHmMbI KBAHMOGOU ONMUKU

dotoHbl. Popmysa [11aHKa CBsI3U SHepPruM (POTOHA C ero YaCTOTOM. DHeprus U UMITy/IbC (POTOHA.

OtkpsiThe u ucciefoBanve ¢otosddekra. Omnbithl A. I'. CtoseToBa. 3akoHbl doTo3ddekTa. YpaBHeHHe DiHIITeMHA /s poTodddeKTa.
«Kpachas rpanuiia» dotosddekra.

Haenenue cBeta. OmnbiTel [1. H. Jlebenera.

XrMHUUeCKoe [IeHiCTBHEe CBeTa.

TexHMUECKHe YCTPOICTBA U MTPaKTHUeCKoe MprMeHeHue: (oTo371eMeHT, POToAaTUHK, COTHeuHast OaTapesi, CBeTOJHOZ,.

Llemoncmpayuu

®oTo3(PeKT Ha yCTaHOBKe C I[UHKOBOM TJTACTUHOM.

WccnefoBaHye 3aKOHOB BHellIHero GoTto3gdekra.

Cretonuof,.

CosHeuHas b6aTapest.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OmnbiTel Pesepdopza no paccessHuto o -yactull. [lnanetapHas mogens aroma. [Toctynatel bopa. M3nyyenue u
rorsoleHre (OTOHOB MPU Nepexo/ie aToMa C 0O/IHOTO YPOBHSI SHEpruM Ha Jipyroil. Buapl ciektpoB. CrieKTp ypoBHel S3Hepruy aroma BoopoJa.

BonHoBeie cBovicTBa yactull. BosHel fe Bporins. Kopnycky/sipHO-BOJTHOBOM Ayanu3M.

CroHTaHHOE U BBIHY)KJEHHOE H3/TyueHue.

TexHUUecKHe yCTPOMCTBA U MPaKTUUeCKoe MpYMeHeHHe: CIIeKTpaibHblM aHa/in3 (CrIeKTPOCKOIT), jla3ep, KBAHTOBbIN KOMIBIOTE.

LemoHcmpayuu

Mogens onbita Pe3epdopga.

OrnpefienieHrie AJIMHBI BOJTHBI J1a3epa.

HabnoieHue TMHeMuaThIX CIIEKTPOB U3/TyYeHUsl.

Jlazep.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabombl

HabntoieHre TMHeMUaToOro CriekTpa.

Tema 3. AmomHoe 5s10po
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OKCIleprMeHTSI, J0Ka3bIBarolljie CJI0KHOCTh CTpoeHus sifpa. OTKpbITHe paguoakTUBHOCTU. OnbIThl Pesepdopa no onpesiesieHrto coctaBa
paaroakTUBHOTO n3nyueHus. CBoiicTBa anbda-, beta-, raMMma-u3nydyeHus. BivisiHie pa[u0aKTUBHOCTH Ha >KUBbIE OPTaHU3MBI.

OTKpbITHE TIPOTOHA U HelTpoHa. Hyk/ioHHast Mojiesns sifipa [eiizenOepra—liBaHeHKko. 3apsij sizipa. MaccoBoe unciio siipa. Mi30Tormbl.

Anba-pacrniaz. D/1eKTPOHHbBIN 1 TTO3UTPOHHBIN OeTa-pacrajl. ['aMMa-r3nydyeHre. 3aKOH paJjM0aKTHBHOIO pacrafa.

OHeprus CBSI3U HYKJIOHOB B s/ipe. fIepHble cuibl. [ledeKkT Maccel sizpa.

AnepHble peakiuu. [leseHre U CUHTe3 sfiep.

SlnepHbiii peaktop. TepmosinepHbiii cuHTe3. [IpoGsieMbl W TEPCHEKTUBBI sSepHON SHEPreTHKH. JKOJIOTHUeCKHe acrieKThl sepHOM
SHepreTHKU.

OneMeHTapHble YyacTULbl. OTKPBITHe ITO3UTPOHA.

MeTop! HaO/MIOAEHNS ¥ PETUCTPALIMY 37IeMeHTapHBIX YaCTHILI.

dyHaMeHTaIbHble B3auMogelcTBusl. EAUHCTBO (hr3ruecKoii KapTHHBI MUpa.

TexHUUeCcKHe yCTPOICTBa U MTpaKTUUecKoe NpUMeHeHue: 103UMeTp, Kamepa BubcoHa, siZiepHblii peakTop, aToMHasi boMba.

Lemoncmpayuu

CuéTurK MOHU3UPYIOLLMX YaCTHL].

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabombl

WccnepnoBaHue TpeKOB YacTuil (110 TOTOBBIM oTorpadusim).

Pa3pgen 8. D/1eMeHTBI aCTPOHOMUH U aCTPO(PU3NKH

Jrarnbl pasBUTUS aCTpOHOMUU. [IprKIajHOe 1 MUPOBO33peHUYeCKOoe 3HaUeHrue aCTPOHOMUU.

Bup 3Bé3gHOro HebOa. Co3Be3us, spKue 3BE3/Ibl, /IAHEThI, UX BUIVMOE JBYKEHHE,

CosHeyHasi cucTeMa.

ConHue. CosiHeuHass aKTMBHOCTb. McTouHuK 3SHeprum CosHLl@ M 3BE37. 3BE3/4bl, WX OCHOBHbIE XapaKTePUCTUKU. J[lharpamma
«CIEeKTPa/IbHbIA KJIaCC — CBETUMOCTb». 3BE3[bl TJIaBHOM MOC/Ae[0BAaTeJIbHOCTA. 3aBUCUMOCTh «MacCa — CBETHMOCTb» [/l 3BE3[ TJIaBHOU
10C/Iej0BaTe/IbHOCTU. BHyTpeHHee cTpoeHUe 3BE37. CoBpeMeHHbIe Tpe/CTaB/IeHrs O MPOMCXOXKAEeHUH U 3BoJiroLuy CosHLa U 3BE3. DTarlbl
JKU3HU 3BE3].

Mneunsbiii [TyTh — Hamia ["anaktuka. [Tonokenve u apwkeHue ConHija B ['anakTrke. Tumbl ranakTyK. PagyoranakTiku U KBa3aphl. UépHbie
JBIPBI B i/ipax rajakTHK.

Bcenennasi. Pacumpenue BecenenHoi. 3akoH Xab6s1a. Paz6eranue ranaktuk. Teopusi Bosbioro B3peiBa. PeTuKTOBOE M3/MyueHue.

MaciurtabHasi cTpykTypa BeesieHHoM. MeTaranakTHKa.

HepeitiiénHbie Tpo6/ieMbl aCTPOHOMUH.
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YueHuueckue Habm0O0eHUst

HabmrofeHrsi HEBOOPY)KEHHBIM TJIa30M C HCIIO/Ib30BaHHMEM KOMITBIOTEPHBIX TIPUIOKEHWN [/ OTIpeZiesieHHsl TIOJIOXKeHHs HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO [JaTy: OCHOBHBIe co3Be3/usi CeBepHOro TOMyIIapys U sIpKUe 3BE3/bL.

Habsroienust B Tesieckon JIyHbl, ruiaHeT, MiteuHoro ITyTu.

O06o0mIaroiiee NOBTOpPeHHe

Posib pU3MKKM ¥ aCTPOHOMHMM B 5KOHOMUYECKOM, T€XHOJIOTMUECKOM, COLMaTbHONM U 3THYeCKON cdepax [esTebHOCTU YesloBeKa, pojib U
MecTo (M3MKU U aCTPOHOMUM B COBPEMEHHOW HAayuyHOW KapTHWHe Mupa, posib (U3WYecKod Teopud B (HOPMUPOBAaHUU MpeACTaBlIeHUN O
(u3nyeckoit KapTuHe MUpa, MeCTo (hHM3UUYeCKOl KapTHHBI MUpa B 0011[eM psily COBpeMeHHbIX eCTeCTBeHHO-HayUHbIX TIpeZiCTaB/IeHU O TIPHUpOoJe.

MexnpeaMeTHbIe CBA3H

M3yuenne Kypca ¢hu3nku 6a30Boro ypoBHs B 11 K/acce oCyIeCTB/SIETCS C YUETOM COZIepP>KaTe/IbHbIX MEXIPeJIMETHBIX CBsi3el C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpadyy U TEXHOJIOTHH.

MesicnpeOmemHble noHAMus1, CBSI3aHHbIE C U3yuyeHUWEM METOJO0B HAy4YHOIO TO3HAaHUS: sIB/ieHWe, Hay4HbIM (akT, rurnoresa, ¢pusnueckas
BeJIMYMHA, 3aKOH, Teopusl, Hab/MroieHre, SIKCTIepUMEHT, MOZie/TMPOBaHKe, MO/ie/Tb, H3MepeHue.

Mamemamuka: pellleHWe CHUCTeMbl YpPaBHEHHH, TPUrOHOMeTpUYeckHe (GYHKLMW: CHHYC, KOCHHYC, TaHTe€HC, KOTaHIeHC, OCHOBHOE
TPUTOHOMETPUUECKOe TOXKJEeCTBO, BEKTOPbl U MX IMPOEKLIMM Ha OCU KOOPJMHAT, C/A0XKEHHEe BEKTOPOB, NIPOM3BO/HbIE 37IeMeHTapHbIX (YHKLIUH,
TIPYU3HAKU T10/j00MsT TPeyToJIbHUKOB, OTpefiesieHre TI0L[a/id TUIOCKUX GUryp v o6béma TeJl.

Buosnoeus: snekTpuyeckre siBJieHUsI B >KUBOM MpUpojie, KosiebaTe/lbHble OBM)KEHUS B )KUBOW TPUPOJE, ONMTUUYECKHe SIBJIeHUS] B YKUBOMN
MIpUpO/ie, NelCTBHE PaJiMaliui Ha KUBbIe OPraHU3MBI.

Xumusi: cTpoeHHWe aTOMOB M MOJIEKYJT, KPUCTa/UTMUeCKasi CTPYKTYpa TBEP/ABIX Tesl, MeXaHW3Mbl 00pa30BaHUsI KPUCTA/TIMUECKON pelIéTKy,
CIeKTpa/IbHbIM aHa/Iu3.

TI'eoepacpus: marHUTHBIE NO/II0CA 3eMIIH, 3a/1e’Kh MarHUTHBIX DY/, (POTOCHEMKA 3eMHOM TTOBEPXHOCTH, Mpe/icKa3aHue 3eM/IeTpsiCeHUH.
TexHono2us: JIMHWU 37eKTpollepe/iad, TeHepaTop I1epeMeHHOI0 TOKa, 3JIeKTPOZBUraTe/b, WHAYKLUOHHas Meyb, pajap, pajyuONpUEMHUK,
Te/IeBU30D, aHTeHHa, TesledoH, CBU-mieus, MPOEKLIMOHHBIH arrapar, BOJIOKOHHasi ONITHKA, COTHeYHasi OaTapesi.

INTAHUPYEMBIE PE3YJ/IBTATbBI OCBOEHUSA IIPOI'PAMMBI IIO ®M3UKE HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUSA

OcBoenne yueOHOro ripeaMeTa «Pu3mKa» Ha ypoBHe cpefHero obujero oo6pa3oBanus (0a30BbIi YPOBEHB) JO/DKHO 00€eCIieunTh JOCTKEeHHe
CJIeYIOMINX JIMYHOCTHBIX, MeTaNpeZIMETHBIX U TIPeJIMETHBIX 00pa30BaTe/TbHBIX Pe3y/IbTaToB.
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JINYHOCTHBIE PE3YJ/IBTATbBI

JIMUHOCTHBIE pe3y/lbTaThl OCBOEHUs yueOHoOro rpeaMera «®Pu3MKa» [IO/DKHBI OTpakaTh T'OTOBHOCTb U CIOCOOHOCTH 00y4YaroIUxCst
PYKOBOZICTBOBATbCSI C(POPMUPOBAHHOM BHYTpPEHHeM TMO3UIMel JMYHOCTH, CUCTeMOM LIeHHOCTHBIX OpHeHTalUi, TO3UTHUBHBIX BHYTPEHHHX
yOeX/1eHUH, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM 1[eHHOCTSIM POCCHUHCKOTO O0IIeCTBa, paciivpeHre KU3HEHHOTO OITbITa U OIbITa JesITeTbHOCTH B
TpoL{ecce peann3aliii OCHOBHBIX HallpaBJIeHW BOCMIMTATETbHOW JesiTeIbHOCTU, B TOM UMC/Ie B YaCTHU:

1) rpa)kJaHCKOro BOCIIUTAHHUSA:

c(hOpMHPOBAHHOCTD TPAXKJAHCKOM TIO3UI[UM 00YYaroIerocst Kak akTHBHOTO U OTBETCTBEHHOTO UWieHa POCCUMCKOTO 00IIeCTRa;

TIPUHATHE TPAUITMOHHBIX 00IT[eue/IOBeueCKUX T'YMaHUCTUUECKUX U JIeMOKPAaTHUEeCKUX 1IeHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JleiTelIbHOCTb B MHTepecaX rpaXk/laHCKOro 0011jecTBa, yuacTBOBaTh B CaMOYTIpaB/ieHUU B 00pa3oBaTe/bHOM
OpraHusaluy;

yMeHUe B3auMO/IeliCTBOBaTh C COLIMA/IbHBIMU MHCTUTYTaMHU B COOTBETCTBUM C UX (PYHKLIMSIMU U Ha3HaueHUeM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU /1eTe/IbHOCTH;

2) NIaTPMOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTb POCCUMCKOW IPaXKAaHCKOW UAEHTUYHOCTH, MaTPUOTH3Ma;

1[EHHOCTHOE OTHOIIIEHHE K TOCY/IapCTBEHHBIM CIMBOJIaM, IOCTHKEHUSIM POCCUMCKUX YUEHBIX B 00/1aCTH GDU3UKH U TEXHUKU;

3) AyX0OBHO-HPAaBCTBEHHOr0 BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTL HPaBCTBEHHOT'O CO3HAHUSI, STUUECKOT0 MIOBEJ|eHUS;

CTMIOCOOHOCTh OLIeHHMBATh CUTYALUI0 ¥ TIPUHUMAThb OCO3HAHHBIE pellleHus, OPUeHTUPYSICh Ha MOPaJbHO-HPaBCTBEHHbIE HOPMBI U LIeHHOCTH,
B TOM UMCJIE B [IeAITe/TbHOCTU YUEHOTO;

0CO3HaHKe JIMYHOTO BK/I/la B IOCTPOEHUE YCTOMUMBOTO OYyYITero;

4) 3cTeTUYECKOro BOCTIMTAHUA:

3CTeTUUYECKOe OTHOLIEHWE K MUPY, BKJIIOUasi 3CTETUKY HayuyHOTO0 TBOPUECTBa, MPUCYILLero (pr3nuecKor HayKe;

5) TPyAOBOro BOCIIUTAHUA:

HHTepeC K pa3/M4HbIM cdepaM npodecCroHaNbHOM /1eaTelbHOCTH, B TOM YKC/Ie CBSI3aHHBIM C (PU3MKOM U TeXHUKOW, yMeHUe COBeplliaTh
0CO3HaHHBIN BHIOOD OyAyILelt mpodeccuu U peaTM30BbIBaTH COOCTBEHHbIE )KU3HEHHBIe T1/1aHbI;

TOTOBHOCTB M CIIOCOOHOCTL K 00pa30BaHuIO U caM00bpa30BaHKI0 B 00/1aCcTH (PU3UKU Ha MPOTSHKEHUH BCel JKU3HU;

6) 5K0/10rMUecKoro BOCIIUTAHUA:

c(hOpMHPOBAHHOCTB KOJIOTHUECKOU KY/IbTYPhl, 0CO3HAHKE T7I00a/TbHOTO XapaKTepa SKOJIOTHYeCKUX MpobIiem;

TIJIAaHWPOBAaHUE 1 OCYILeCTB/IEHUE IeMCTBUM B OKPY’Kalolllel cpejie Ha OCHOBE 3HaHMS LieJiell YCTOMUMBOrO pa3BUTHS Ue/lOBEUeCTBa;

pacllvpeHHe OMbITa JeaTe/lbHOCTH SK0JIOTMUeCKOU HarpaBIeHHOCTH Ha OCHOBe UMEIOLIMXCS 3HaHUN 10 (PU3UKE;
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7) leHHOCTH Hay4YHOr0 NMO3HAHUS:

cOpMHPOBAaHHOCTH MUPOBO33pEHHSI, COOTBETCTBYIOLI[Er0 COBPEMEHHOMY YPOBHIO Pa3BUTHS (HH3NUECKON HAYKH;

0CO3HaHUe L[eHHOCTH HayYHOU /IeTeIbHOCTH, TOTOBHOCTD B MpOLiecce U3yueHust (PU3UKU OCYILEeCTB/ISTh TPOEKTHYIO M UCC/Ie/I0BATETBECKYIO
JlesITeIbHOCTh UH/IMBU/IYabHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIE JeHCTBUSA
ba3oBble joruyecKue JeNcTBUs:
CaMOCTOSITe/ILHO (JOPMYJTUPOBATh M aKTyaIM3HUPOBaTh ITPoO/IeMy, pacCMaTpHUBaTh €€ BCeCTOPOHHE;
ompe/ie/IsiTh 1je/iU AesiTe/IbHOCTH, 3a/laBaTh MapaMeTphbl U KPUTEPUU UX JTOCTHKEHHS;
BBISIB/ISITH 3aKOHOMEPHOCTH Y MIPOTUBOPEUMsI B paCCMaTpUBaeMbIX (hH3UUECKUX SIBIEHUSX;
pa3pabatbIBaTh T/IaH pelieHust Mpob/ieMbl C YUETOM aHa/IM3a UMEROIIUXCS MaTepHa/IbHBIX U HeMaTepUaIbHBIX PeCypPCOB;
BHOCHTb KOPPEKTHBHI B [IeSiTe/TIbHOCTb, OL|eHHBAaTh COOTBETCTBHE Pe3y/bTaTOB 1ieJ/isiM, OLleHUBaTh PUCKU TI0C/Ie[JICTBUN [leATe/TbHOCTH;
KOOPZMHUPOBATh U BBITIOJHATE PA0OTY B YCIIOBUSX PeabHOT0, BUPTYaabHOI0 1 KOMOMHUPOBAHHOT'O B3aMMO/IeNCTBUS;
pa3BUBaTh KPeaTUBHOE MBIIIJIEHUE TTPU PeIIeHUH KU3HEHHBIX TIP00IeM.
Ba3oBble ucciefoBaTe/NbCKHE JeHCTBUSA:
BJIaJIeTh HAyUHOM TePMUHOJIOTHEN, K/IFOUeBbIMU MOHATUSIMU M MeTO/laMU (PU3MUeCcKOl HayKu;
B/Ia/IeTh HaBBbIKAMM yueOHO-HCC/IeJOBaTe/TbCKOM W TIPOEKTHOM JesTelbHOCTA B 00/1acTH (DU3MKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITe/ILHOMY TIOMCKY MeTO/IOB pellieHus 3aZiau (hr3UUecKoro cojiepykaHusi, MIpUMeHeHUI0 Pa3/InYHbIX MeTO/IOB MTO3HaHUS;
B/Ia/IETh BUZAMHU [IeSITETbHOCTH TIO TIOJIyUYeHWI0O HOBOTO 3HAHWS, €ro WHTEepITpeTaliy, MMpeoOpa30BaHUI0 W TMPUMEHEHUI0 B Pa3/TMUHbBIX
yueOHBIX CUTYaIUsIX, B TOM UKMCJIe TIPU CO3/IaHUM yueOHBIX TIPOEKTOB B 00/1aCTH (hH3UKH;
BBLISIBJIAITb TIPUUMHHO-CJIeZICTBEHHbIE CBSI3M U aKTyaJM3UpPOBaThb 3a/lauy, BbIJBUraThb TMIOTe3y €& pellleHUs,, HaXOAWUTh apryMeHThbl Jis
JlOKa3aTeNbCTBa CBOMX YTBEPXKIEHUM, 3a/jaBaTh [apaMeTpbl U KDUTEPUU PeLLeHNs;
aHa/IM3UPOBATh TOTYYeHHbIe B XO/ie pelleHus 3a/laur Pe3y/ibTaThl, KPUTUUECKU OL[€HHUBATh UX JOCTOBEPHOCTh, MPOrHO3MPOBATh U3MEHEHHE
B HOBBIX YC/IOBUSIX;
CTaBUTh U OPMYIMPOBATh COOCTBEHHBIE 33/jaui B 06pa30BaTe/IbHOM /leATeTbHOCTH, B TOM UKCJ/Ie TIPH U3YUeHUH (HHU3UKH;
JlaBaTh OIIeHKY HOBBIM CHUTYAaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
yYMeTb TIepeHOCUTh 3HaHUS TI0 (DU3UKE B MPAKTHUECKYHO0 00/1aCThb XKU3HE eI TeTbHOCTH;
yMeTb UHTeTPHPOBATh 3HAHUS U3 pa3HbIX TTPeIMETHBIX 00acTel;
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BBIZIBUTaTh HOBBIE W/IE€H, TIpe/|jiaraTb OPUTMHAIBHBIE ITOXO0/IbI U PEIIeHHUS;

CTaBUTh MPOO/IEMBI U 33/JauM, JAOMYCKAOII[1e a/ibTePHATUBHbIE PEIIIeHUs.

PaboTa c uadopmariueii:

B/IafleTh HaBbIKAMU TIO/yYeHUst HHPOPMAIUK (PHU3HUECKOTO CO/Iep)KAHUS U3 MCTOUHMKOB Pa3HbIX THUIIOB, CAMOCTOSITE/IbHO OCYII|ECTB/ISITh
TMOMCK, aHa/Iu3, CUCTEMATH3aLMI0 ¥ MHTEPITPeTAL[|I0 HH(OpPMaLMK pa3/TMuHbIX BUZOB U (OPM Tpe/ICTaB/IeHuUs;

OLIeHMBATh [JOCTOBEPHOCTh HH(OPMAIINY;

HCIO/Ib30BaTh CPeZCTBA WH(OPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEIIeHWM KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3alMOHHbIX 337au C COO/oJileHHeM TpPeOOBAHUM 3PrOHOMHUKH, TEXHHUKH 0e30MaCHOCTH, THUTHEHBI, pecypcocOepekeHHs], TMPaBOBbIX U
3THUECKUX HOPM, HOPM MH(POPMAIMOHHOM 6e3011acHOCTH;

C03/]aBaTh TEKCThI (PM3UUECKOTO CO/IeP>KaHHUs B Pa3/IMUHBIX (hopMaTax ¢ yuéTOM Ha3HaueHUs] MHGOPMAIUK U 11e/IeBOM ayJJUTOPUH, BbIOUpast
OTNTUMa/bHYI0 (OPMY TpeICTaB/IeH|s U BU3ya/IHu3al||H.

KoMMyHHMKaTHBHbBIe YHUBepCca/lbHbIe yyeOHbIe /1efiCTBUS:

OCYIIIeCTBJISATE 00IleHre Ha YPoKax (pU3MKK ¥ BO BHE-YPOUYHOU JeSITeIbHOCTH;

pacrio3HaBaTh MpeJoChIIKMA KOH(PIMKTHBIX CUTYalMi U CMAr4aTh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO M371araTb CBOXO TOUKY 3PeHUsI C UCI0/Ib30BaHMEM SI3bIKOBBIX CPEJICTB;

TIOHMMaTh 1 UCI0/1b30BaTh NTPeMMyIliecTBa KOMaH/{HOW U MH/UBU/lyalbHOW paboThl;

BbIOMpATh TEMaTHUKY U MeTO/jbl COBMECTHBIX IeHCTBHI C yUETOM OOLMX UHTEPECOB U BO3MOXKHOCTEN Ka)KJJ0ro ujieHa KOJIJIeKTHBa;

TIPUHUMAThH LleJId COBMECTHOM [IesTeJIbHOCTH, OpraHW30BbIBATb U KOODJAVHUPOBATH [€MCTBUSL IO €€ [OCTWKEHUIO: COCTaBJ/ATH IlIaH
JeCTBHM, pacripefieisiTh POJIK C yY4ETOM MHEHUH yYaCTHUKOB, 00CYK/IaTh pe3y/IbTaTbl COBMECTHOU paboThI;

OL|eHMBAaTh KaueCTBO CBOET0 BK/Ia/la U KaK/J0ro y4aCTHHKa KOMaH/[bl B 001U pe3y/bTar 1o pa3paboTaHHbIM KPUTEPHUSIM;

TrpejyiaraTb HOBbIE NTPOEKThI, OLleHUBATh UZler C MO3ULJUM HOBU3HbI, ODUTMHATBHOCTH, IPaKTUYeCKOU 3HAUMMOCTY;

OCYIIIeCTB/IATh TIO3UTHBHOE CTpPAaTeTHYecKoe IIOBeJjleHWe B pa3MYHbIX CUTYaLUsiX, MPOSIB/ISATH TBOPYECTBO U BOOOpaKeHHe, ObITh
VHULaTUBHBIM.

PerynsiTuBHbIe yHUBepCa/IbHbIE YUeOHbIe /[eHCTBHA
Camoopranu3anus:
CaMOCTOSITE/TLHO OCYILECTBJIATh TMO3HABATeMbHYIO /IeATeJIbHOCTh B 00/1aCTH (PU3UKKM U aCTPOHOMHU, BBISB/IATH MPOOIEMbI, CTaBUTh U
(hopmynpoBaTh COOCTBEHHbBIE 3a/laul;
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CaMOCTOSITE/ILHO COCTaBJISITh TIJIaH pellieHUs] PacuéTHBIX M KaueCTBEHHBIX 3a/lay, TJIaH BBITIOJIHEHUS MPaKTHUeCKOW paboThl C y4éToM
MMEFOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH 1 TIPEATIOUTEHHIA;

[laBaTh OLIEHKY HOBBIM CHUTYaLUsIM;

pacCIIMpsITh paMKH y4eOHOT0 TIpeZiMeTa Ha OCHOBE JIMUHBIX MPeTOUTeHHI;

JleslaTh OCO3HAHHBIN BbIOOP, apryMeHTHUPOBATh ero, OpaTh Ha cebst OTBETCTBEHHOCTD 3a pellleHue;

OLIEHUBATh NMPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHMPOBAHUIO U TIPOSIBIEHWIO SPYAWIIMKA B 007acCTH (DU3WKH, IMOCTOSTHHO TIOBBIIATh CBOM 00pa3OBaTebHBIN U
KY/JbTYPHbIN YPOBEHb.

CaMOKOHTPO/Ib, SMOI{UOHA/TbHBIA UHTE//IeKT:

JlaBaTh OLIEHKY HOBBIM CUTYyaLUsIM, BHOCUTb KOPPEKTHUBHI B [IeSITe/IbHOCTh, OL[€HUBAaTh COOTBETCTBUE Pe3Yy/IbTaTOB LIe/IsM;

BJIaZleTb HaBbIKaMU TT03HaBaTe/IbHOM pedieKCUM KaK 0CO3HAHUSI COBepIllaeMbIX /elCTBUM U MBICTUTE/bHBIX MPOLIECCOB, WX Pe3yabTaTOB U
OCHOBAaHUII;

WCTIOIb30BaTh NPUEMBI pedh/IeKCUH /1Sl OLeHKU CUTYal[iH, BbIOOpa BEPHOTO pelleHus;

YMeTb OLIeHMBaTb PUCKU U CBOEBPEMEHHO MPUHUMATh PeIeHUs 10 UX CHIKEHUIO;

MPUHMMATh MOTHBBI ¥ apTyMEHThI IPYTUX MPU aHa/r3e pe3y/bTaToB AesiTe/lbHOCTH;

MPUHKUMATh Ccebsl, TTOHUMasi CBOM HeZJOCTaTKU U JJOCTOMHCTBA;

TPUHUMAaTh MOTUBBI M apIyMEHTHhI [PYTUX TIPU aHau3e pe3y/bTaToB JesITe/IbHOCTY;

MpU3HABATh CBOE MPaBO U TPaBO JIPYTHX Ha OLIMOKH.

B miporjecce JOCTW)KeHUSI TMUHOCTHBIX Pe3yJbTaTOB OCBOEHMS MPOTpaMMbl MO (U3WKe /Jisi YPOBHS cpefHero obiero obpa3oBaHUsl y
00yUaroIyXxCsi COBepIIeHCTBYETCS SMOLIMOHAIBHBIN UHTEJIIEKT, TIPEATIOaraui copMUpOBaHHOCTb:

CaMOCO3HaHUsl, BK/IIOUAOIIero CrocoOHOCTh TIOHUMATh CBOE SMOL[MOHATbHOE COCTOsIHWe, BUZETh HarpaB/IeHUs] pa3BUTHSI COOCTBEHHOMU
IMOL[MOHANTBHOU c(epbl, ObITH YBEpeHHBIM B cele;

CaMOpery/IMPOBaHMsI, BKJ/IFOUAIOIIEr0 CaMOKOHTDPOJIb, YMEeHWe TIPUHUMAaTb OTBETCTBEHHOCTh 3a CBOE IIOBe/IeHHe, CIOCOOHOCTh
a/IarTUPOBATHCS K IMOI[UOHATIbHBIM U3MEHEHUSIM U TPOSIBJISITh THOKOCTh, OBITh OTKPBITHIM HOBOMY;;

BHYTPeHHel MOTHUBAlL|MM, BK/IKOYAOIell CTpeM/ieHHe K JOCTHXKEHUIO Le/d U yCrexy, ONTUMU3M, WHULMaTUBHOCTb, YMEHHUe J1eliCTBOBaTh
WCXO/I5l U3 CBOMX BO3MOXKHOCTEW;

IMITaTHH, BKJIFOYAIOIEH CIOCOOHOCTh TOHMMATh SMOI[MOHATIBHOE COCTOSIHUME [PYTHX, YUMTHIBAaTb €r0 TIPU OCYIIECTBJIEHWU OOIIeHUS,
CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COLIMA/IbHBIX HaBBIKOB, BK/IFOUAIOIIMX CMOCOOHOCTh BBICTPAWBAaTh OTHOLIEHUS C JPYTUMH JIObMH, 3a00TUTLCS, TIPOSIB/IATE WHTEpeC U
pa3spelluaTb KOHQIUKTHIL.
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INPEAMETHBIE PE3YJ/IbTATbBI

K koHn1y oOyuenusi B 10 Kiacce mpeiMeTHbIe pe3y/ibTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTpa)kaTb C()OPMHUPOBAHHOCThL Y O0YUArOIIUXCS
YMEHUN:

JleMOHCTPUPOBaTh Ha NpUMepax poJib U MeCcTO (PU3MKHU B ((OPMUPOBAHWY COBPEMEHHOW HayuyHOM KapTHHBI MHPa, B Pa3BUTUH COBpPeMEeHHOU
TeXHUKHU U TeXHOJIOTHH, B IPAKTUYECKOH JleITe/IbHOCTH JIF0el;

YUMTBIBATh TPAHULIbI TPUMEHEHHs U3yUeHHBIX (PHU3NUYeCKUX MOereil: MaTepraabHas TOUKA, MHEpLMabHasi CHCTeMa OTCYéTa, abCOFOTHO
TBEp/l0€e TeJlo, U/iea/bHbIN ra3, MOZe/I CTPOEHUS Ta30B, )KUJKOCTe U TBEP/BbIX TeJl, TOUeUHbIH 3/1eKTPUUeCKUi 3apsi/| NpY pelleHnd (pr3nuecKrx
3ajau;

pacrnio3HaBaTh (u3nueckue siBeHUs (IpoLlecchl) U OOBSCHATH MX Ha OCHOBE 3aKOHOB MeXaHWKH, MOJIEKY/SPHO-KWHETHYeCKOW Teopuu
CTPOEHMSI BeIlleCTBA U 3/IeKTPOJMHAMUKH: PABHOMEPHOe 1 PaBHOYCKOPeHHOe TPSIMOJTMHeHHOe /IBKeHHe, CBOOOAHOe TajieHue TeJl, IBIDKeHHe T10
OKPY)KHOCTH, UHEePLs, B3auMozielicTBre Tesl, uddys3us, OpOyHOBCKOe ABWKEHHe, CTPOeHHe KUIKOCTeN 1 TBEPABIX Tesl, u3MeHeHre 00béma Test
TIpU HarpeBaHuU (OX/IaK/eHUM), TelJIOBOe PaBHOBeCHe, HCIlapeHue, KOH/eH Callysl, T/1aB/eHre, KpUCTa//Iu3aLus, KUleHue, BIaXKHOCTb BO3/yXa,
TIOBBIIIIEHYE [laB/IeHus] Ta3a [P ero HarpeBaHUU B 3aKPbITOM COCY/ie, CBSI3b MeX/ly I1apaMeTpaMy COCTOSIHUS Ta3a B M30MpolLieccax, 3/1eKTprU3aLs
TeJl, B3aUMO/elCTBYe 3aps/0B;

OTKChIBaTh MeXaHWYeCKoe JBIKeHUe, UCI0/b3ys (pr3rueckre BeJIMYMHBL: KOOP/WHATA, MyThb, IepeMellieHre, CKOPOCTh, YCKOpeHue, Macca
Tesa, CUla, UMIIY/IbC Tesa, KWHeTHUecKast SHeprus, roTeHLManbHas SHeprusi, MexaHuueckass paboTta, MexaHW4ecKasi MOILJHOCTb; IIPY OIMUCAHUU
MIPaBUJIbHO TPAaKTOBATh (PM3MUECKUI CMBIC/ UCIO/b3YeMbIX BeTMYMH, X 0003HaUeHus! U eJUHULbl, HAXOJUTh (DOPMYIIbI, CBS3bIBAIOLIME [JAHHYIO
(h13ryecKyro BeJIMUKMHY C APYTUMU BeJTMUMHAMU;

OTMCBIBATh M3yUeHHbIE TeIJIOBble CBOMCTBA Te/ U TeIUIOBbIE SIBJIEHHUs, UCIO/b3Ys (M3MUYeCcKre BeJIMUMHBIL: JlaB/ieHUe rasa, TeMiepaTypa,
Cpe/iHsIsl KUHeTHYeCKasl SHeprisi Xa0TUUeCKOro JIB)KeHUsI MOJIeKYJI, Cpe/IHeKBapaTU4Hasi CKOPOCTb MOJIEKYJI, KOJTMUeCTBO TeIIOThI, BHYTPEHHSIS
SHeprus, pabora rasa, Ko3@QUiMeHT I10/Ie3HOT0 JeHCTBUsI TEIUIOBOTO ABUraTesis; TPU ONMMCAHUM MPaBUILHO TPaKTOBaTh (M3MUECKUN CMBICI
WCTIO/Ib3YeMBIX BEJIMUMH, WX 0003HAueHWsT W eIMHULIbI, HaXOAUTb (DOPMYJbI, CBS3bIBAIOIIME [AHHYIO (DU3UYEeCKyH0 BESMUMHY C JIPYTUMH
BeJIMYMHAM;

OIMCBIBATh U3y4YeHHbIe 3/IeKTPUUYeCKHe CBOMCTBA BellleCTBA U 3/IeKTpUYeCKHe sIBIeHUs (IIPOLIecChl), UCIO/b3ys (U3MUYeCcKre BeJUYHHBIL:
3/IeKTPUUECKUM 3apsiji, 3/1eKTpUYecKoe I10J1e, HanpsDKEHHOCTD 10151, TOTeHIUasl, pa3HOCTh MOTEeHL[UA/IOB; NPYU ONKCAaHUU NPaBU/IBHO TPAKTOBAaTh
(u3MUeCcKHid CMBIC/T MCTIOMb3YeMbIX BeJIMUNH, X 0003HaueHUsI M eJMHULIBI; YKa3bIBaTh (YOPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (DM3UUYECKYIO BETUUHNHY
C IPyTMMH BeJIMUMHAMU;
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aHa/IM3UPOBaTh (pr3nMUecKUe MPOLECChl U SIBIEHUs, UCTIONb3ys (U3nuecKre 3aKOHbI U IPUHLIMIIBI: 3aKOH BCeMUPHOro TsaroteHus, I, 11 u 111
3aKOHbI HBIOTOHA, 3aKOH COXpaHeHUs] MeXaHWUeCKOW SHEepruy, 3aKOH COXPaHeHWs WMIY/bCa, MPUHLUN CYNepro3uLUy CHUI, TPUHLUI
PaBHOINPABUsI MHEPLMaJbHBIX CUCTEM OTCYETa, MOJIEKY/ISIPHO-KMHETUUECKYIH) TEOPDUI0 CTPOEHHs BelleCTBa, ra30Bble 3aKOHbI, CBS3b CpeJHer
KUHeTUUeCKOW 3HepPryuu TeruIOBOTrO [BW)KEHUsI MOJIeKYy/l C abCO/IFOTHOM TemIiepaTypoi, IepBblii 3aKOH TepMOAMHAMUKH, 3aKOH COXPaHeHUs
3/IeKTPUYECKOro 3apsijia, 3akoH KysioHa, pU 5TOM pa3/inyaTh C/IOBECHYIO (DOPMY/IMPOBKY 3aKOHA, er0 MaTeMaTH4yecKoe BbIpDayKeHUe U YCIOBUS
(rpaHuIlBl, 06/1ACTU) TPUMEHUMOCTH;

OOBSICHATL OCHOBHBbIE TIPUHIIMITBI JIEWCTBUSI MalllMH, TPUOOPOB M TEXHUUECKHUX YCTPOWMCTB; pa3/iMuyaTh YCAOBUSA HMX 0e30MmacHOro
WCI0/1b30BaHUS B [TOBCEJHEBHOM XKU3HY;

BBITIOJIHATh 3KCMEPUMEHTHI 110 UCC/IeZIOBAHUI0 (PU3MYECKUX SIBJIEHUM U MPOLIECCOB C UCMOIb30BaHMEM MPSIMbIX M KOCBEHHBIX M3MEePEeHUH,
rpy 3ToM (OPMY/IMPOBaTh MpobseMy/3a/jauy ¥ THUIOTe3y yueOHOro 3KCIeprMeHTa, COOMpaTh YCTaHOBKY U3 TPeAJIOXKeHHOTO 000py0BaHMUS,
TPOBOJUTD OMBIT U (POPMYJTUPOBATh BLIBO/IBI;

OCYILL[eCTB/ISITh TIPSIMble M KOCBeHHble H3MepeHusi (M3UYeCKMX BeMUWH, TIPU 3TOM BbIOMpAaThb ONMTUMAasbHBINA CMoco0 W3MepeHUs U
VICTI0JIb30BaTh U3BECTHBIE METO/IbI OL|eHKH MOTPELHOCTeN U3MepeHNl;

WCCeoBaTh 3aBUCUMOCTH MeXAYy (PU3NUeCKMMHU BeJMUMHAMU C HCI0/Ib30BaHHWEM TMPSMbIX W3MepeHWi, MpPU 3TOM KOHCTPYMPOBaTh
yCTaHOBKY, (DUKCHUPOBaTh pe3y/bTaThl MOTYYEHHOW 3aBUCUMOCTH (U3WUYECKUX BEJMUMH B BHJe TaO/IWI] U TpPauKOB, ZeaaTb BBIBOJBI 10
pe3yJibTaTam UCC/Ie/I0BaHusI;

cobutro/iaTh TipaBurIa 6e30macHOro Tpy/ia Mpy MpPoBeJeHUH UCC/eJOBaHH B paMKax yueOHOro SKCriepuMeHTa, yueOHO-MCC/ieloBaTeTbCKOM
Y TIPOEKTHOM [IesiTeJTbHOCTU C UCII0/Ib30BaHUEeM M3MepUTe/IbHBIX YCTPOUCTB U labopaTopHOTro 000pyA0BaHMS;

pelliaTh pacyéTHbIe 33/jlauM C SIBHO 3aZIlaHHON (PU3MUeCKOoW MOJe/blo, UCTIOMb3ys (u3nuueckre 3aKOHbI W MPUHIUIBI, HA OCHOBE aHajau3a
yCJIOBUSL 3a/lau¥l BbIOMpPATh (PU3MUECKYI0 MO/Ie/b, BbIENSTh (U3NUeCKUe BeJTMUMHBI U (OPMYJIbI, HEOOXOAUMbBIe [7Isi €€ pellleHus], TIPOBO/IUTh
PacuéThbl ¥ OLIeHWBATh PeaybHOCTh MMOTYYeHHOT 0 3HaUeHUs (PU3NUYeCKOW Be/TMUKHbI;

pelllaTh KayeCTBEHHbIE 33/lauy: BbICTPaWBaTh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOUKY pacCyK[EeHHWil C OrMOopoM Ha HM3y4yeHHble 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nuecKue sB/ieHus;

WCTONb30BaTh TPH peIlleHWHd YYeOHbIX 3a/lad  COBpeMeHHble HWH(OPMAI[MOHHBIE TEXHOJOTUM [/Is TIOUCKA, CTPYKTYPUPOBaHUS,
VHTepIipeTaliid U Tpe/CTaB/ieHusi yueOHONW UM Hay4yHO-TIOMY/SpHOW WHQOpMaLKH, TOJIyYeHHON W3 pa3/WyHbIX HCTOUHUKOB, KPUTHUECKHU
aHa/IM3UPOBaTh MOIyYaemMyro UH(OpMaLHIo;

TIPUBOZIUTH TIPUMEPHI BK/Iajla POCCUMCKUX U 3apyOeXKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HayKH, OOBSICHEHHE TPOIIECCOB OKPY’KaroIIlero
MHpa, B pa3BUTHe TEXHUKU U TEXHOJIOTUI;

HCTO/b30BaTh TeOpeTHYeCcKre 3HaHUs 110 U3MKe B IOBCeJHEBHOM >XKU3HU A1l o0ecrieueHrst 6e301acHOCTH 1pu obpalijeHny ¢ mpubopamMu U
TeXHUYeCKUMH YCTPOMCTBaMH, [Ijisi COXpPaHeHUs 3/[0POBbsi U COOJIIO/IeHUSI HOPM 9KOJIOTMUeCcKoro MoBeZieHHsl B OKpYsKatollleid cpefie;
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paboTaTe B TpyIire C BBINOJHEHWEM pa3/IMYHbIX COLMATbHBIX pOJied, TUIaHUpOBaTh paboTy TPYIMbl, pal[MOHATbHO pacrpefessTh
00513aHHOCTH ¥ TVIAHUPOBATh JIeITe/IbHOCTh B HECTaH/IAPTHBIX CUTYAIUsIX, a/[eKBaTHO OIIeHHWBATh BKJa[ Ka)KJOTO W3 yYaCTHUKOB TPYIIIbI B
pellieHre pacCMaTpUBaeMoi MpoO/IeMBl.

K koniy obyuenusi B 11 Kiacce rnpeiMeTHble pe3y/bTaTbl Ha 6a30BOM YpOBHe [JOJDKHBI OTpaXkaTb C(HOPMHUPOBAHHOCTb Y 00YyYarOIUXCst
YMeHUM:

JIEMOHCTPUPOBaTh Ha MPUMepPax PoJib U MeCTO PU3UKU B (HOPMUPOBAHUM COBPEMEHHOM HayuHOW KapTUHBI MUPA, B Pa3BUTHUA COBPEMEHHOMN
TEXHUKU U TEXHOJIOTHH, B TIPAKTUUECKOH /IeATeTbHOCTH JIFO/IeH, 11e/IOCTHOCTh M €ZJMHCTBO (PU3MUeCcKol KapTUHBI MUPA;

YUUTBIBAaTh TPAHULIbI TIPUMEHeHHs] U3yueHHbIX (U3NUeCKUX MOJeseil: TOUeUHbIM 3/1eKTpUUeCKUd 3apsif, Tyd CBeTa, TOUeUHbI MCTOYHUK
CBeTa, sifiepHasi Mo/leJIb aTOMa, HyKJIOHHast MO/ieJib aTOMHOT'O siipa IpU pellieHNH Gr3nyecKUx 3a/1ay;

pacrio3HaBaTh (u3MUecKre sBjeHUs (TPOIeCCh) W OOBSCHATH WX HAa OCHOBE 3aKOHOB 3JIEKTPOAMHAMHKHA W KBAHTOBOW (DU3UKH:
3/IeKTpUUeCKasi TIPOBOJJUMOCTb, TEIJIOBOe, CBETOBOE, XMMUUYECKOe, MAarHUTHOE JIeMCTBUSI TOKA, B3aUMOJIEMCTBHE MarHUTOB, 37IeKTPOMAarHUTHast
WH/IYKLYS, [eHiCTBYe MarHWTHOTO TI0JIs1 Ha TMPOBO/IHKK C TOKOM U JIBVDKYIIUICS 3apsifl, 37IeKTPOMarHuTHbIe KosieOaHusl U BOJIHBI, TIPSIMOJIMHEHOe
pacripocTpaHeHUe CBeTa, OTpa)keHUe, rpesioMsieHne, nHTepdepeHLus, Audpakiys U MoJsipyU3aliys CBeTa, JUCTIepCHs CBeTa, OTO3TeKTpHUUeCKuit
sbdekr (dhoToaddekT), cBeTOBOe [aBieHHWe, BO3HWKHOBEHHE JIMHeMUaTOro CIieKTpa aToMa BOJODPOJA, eCTeCTBeHHasi U MCKYCCTBEHHas
Pa/IMO0aKTUBHOCTb;

OTMChIBAaTh M3yueHHbIe CBONCTBA BelllecTBa (3/IeKTpUUYeCcKre, MarHUTHbIE, ONITUUeCKHe, 3JIeKTPUUeCKYI0 IMPOBOIMMOCTD Pa3/IMYHbIX Cpef) U
3/IeKTPOMarHuTHbIe siBlieHHs1 (TIPOLeCChl), UCTIONb3ysl (pu3ruecKre BeTUUYUHBI: JeKTPUUeCKUI 3apsij, CHja TOKa, /eKTpUUecKoe HarpsbkeHue,
3/IeKTPUUECKOe COTIPOTUBJIEHWe, Pa3HOCTb TOTEHLIMAJIOB, 3/eKTPOBIKYIas cuia, paboTa TOKa, UHAYKLMS MarHUTHOTO T0Jis, Chaa Amrepa,
cuia JlopeHIja, UHAYKTUBHOCTb KAaTYIIIKW, SHEPTUsl 3JIEKTPUUECKOTO W MAarHUTHOTO TIOJIel, TIepuo/| U YacToTa KoyiebaHui B KosiebaTebHOM
KOHTYPE, 3apsi/i ¥ CH/Ia TOKa B TIPOIiecce TapMOHUYECKUX 3/IeKTPOMArHUTHBIX KosieOaHui, (OKYCHOe PacCTOSIHUE U ONTHYeCKast CUla JIMH3bI, TIPH
OMMCaHUM TIPaBUJIBLHO TpaKTOBaTh (U3WYECKUN CMBIC/I MCMOMb3yeMbIX BeJWUMH, UX 0003HaueHHsT W eJUHULIbI, yKa3biBaThb (OPMYIIbI,
CBsI3bIBaOILMe JaHHYIO (PHU3UUeCKYIO BeIMUMHY C APYTUMU BeJTMUMHAMU;

OTMCBIBaTh U3yUeHHbIe KBAHTOBBIE SIBJIEHUSI M TPOLIECCHI, UCIOJb3ys (PU3NUeCKre BeTMUUHBL: CKOPOCTb 3/IEKTPOMAarHWTHBIX BOJH, JIJTUHA
BOJIHBI ¥ YaCTOTa CBETA, SHEPTHs U UMMY/IbC (OTOHA, TIePHO/], TIOTypacria/ia, SHEPTHs CBS3M aTOMHBIX sifiep, TIPY OMMCaHWU TIPaBU/IbHO TPAaKTOBATh
(br3ryecKuii CMBIC/ UCTIOb3yeMbIX BeJIMUMH, X 0003HaueHUsl U eJUHULIbI, YKa3biBaTh (hOPMYJIbI, CBSI3bIBAIOLIMe JaHHYIO (PU3UUECKYIO BeJTMUUHY
C IPYyTYMH BeJINUMHAMHU, BLIUMC/IATH 3HaUeHHe (PU3NUecKoi BelTMUUHBI;

aHA/TM3UPOBaTh (MU3NUeCKHe TIPOIeCChl ¥ IBIEHUS], UCTTOMb3Ys (hr3nuecKre 3aKOHbI M TIPUHIMIBL: 3aKOH OMa, 3aKOHBI OC/IeZI0BaTe/TbHOTO
¥ Tapa/yieIbHOTO COEJVHEHUs TIPOBOJHUKOB, 3aKOH J[Dkoynsi—J/leHIja, 3aKOH 3/IEKTPOMAarHUTHOW WHIYKIIUM, 3aKOH TPSIMOJIMHEHHOTO
pacripocTpaHeHUst CBeTa, 3aKOHbI OTPa)KeHUsI CBeTa, 3aKOHBI TPeJIoM/IeHUs] CBeTa, ypaBHeHWe JiHILITelHa A1 GoToaddekTa, 3aKOH COXpaHeHUsT
JHepryu, 3aKOH COXPaHeHUs WMITY/IbCa, 3aKOH COXPAaHEHUs 3JIeKTPUUYeCKOTo 3apsija, 3aKOH COXpaHeHHsI MacCOBOTO YMC/a, TOCTy/aaThl bopa,
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3aKOH paJuO0aKTUBHOIO pacrajia, Mpyd 3TOM pas3iuyarh CJIOBECHYIO (OPMY/IMPOBKY 3aKOHa, ero MaTeMaThueckoe BbIpaKeHWEe W YCIOBHUS
(rpaHuIBl, 06/1aCTU) TPUMEHUMOCTH;

onpejie/IsiTh HarpaB/eHre BeKTOpa MHAYKI[MM MarHUTHOTO MO0JIsi TPOBOJIHKKA C TOKOM, CH/bI AMmepa u cuibl JlopeH1ia;

CTPOUTB U OMUCHIBaTh M300pa’keHue, co3/laBaeMoe TJIOCKUM 3epKajioM, TOHKOM JINH30M;

BBITIOJTHATh 3KCMEPUMEHTHI 110 UCC/Ie0BaHMIO0 (PU3NUYECKUX SIBJIEHWM U MPOLIECCOB C WCI0/Ib30BAHWEM MPSIMBbIX U KOCBEHHBIX HW3MepeHUi:
npu 3ToM (GopMy/IMpoBaTh MpobeMy/3alauy W THUIIOTe3y yueOHOTO 3KCIIepUMeHTa, COOMpaTh YCTAHOBKY W3 TPeJJIOKEHHOro 000py/j0BaHuS,
TPOBOJUTD OMBIT U ()OPMYJTUPOBAThH BLIBO/IBI;

OCYIL[eCTB/ISITh TIPSIMble M KOCBeHHble H3MepeHUusi (M3UYeCKMX BeMUWH, TIPM 3TOM BbIOMpATh OMNTUMAa/bHBINA CMoco0 W3MepeHUs U
VICTI0JIb30BaTh U3BECTHbIE METO/IbI OL|eHKH TMOTPELHOCTeN 3MepeH!l;

WCCeoBaTh 3aBUCMMOCTU (PU3MUECKUX BeMUMH C HCIO0Jb30BaHWEM TIPSIMbIX W3MepeHHM: TPU 3TOM KOHCTPYHMPOBAThb YCTaHOBKY,
(UKCUpOBaTh pe3y/IbTaThl TIOTYYEHHOW 3aBUCUMOCTH (DU3WUYECKUX BEMUWMH B BUe TaOmuI] U TpauKOB, /efaTh BBIBOJLI IO pe3y/ibTaTaM
VICC/Ie[JOBAHNS;

cobutro/iaTh TipaBuUIa 6e30macHOro Tpy/ja Mpy MpPoBeJeHUH UCC/eJOBaHHN B paMKax yueOHOro SKCriepuMeHTa, yueOHO-MCC/ieloBaTe/TbCKOM
Y TIPOEKTHOM [IeSITeJTBHOCTH C MCITO/Ib30BaHUEM U3MEPUTETbHBIX YCTPOUCTB U JTabopaTOpHOT0 000PYI0BaHUS;

pelliaTh pacyéTHbIe 33/jauM C SIBHO 3aZIlaHHON (PU3MUeCcKOoW MOJe/blo, UCTIOMb3ys (u3nueckre 3aKOHbBI W MPUHIUIIBI, HA OCHOBE aHajau3a
yCJIOBUSL 3aZlauM BbIOMpaTh (PU3NUECKyr0 MO/e/b, BblenaTh (u3ndeckrde BeTMUMHBI U (OpPMYIbl, He0OX0AUMbIe [/l eé pellleHusl, IPOBO/IUTh
PacuéThl ¥ OLIeHWBATh PeaybHOCTh MOTYYeHHOT 0 3HaUeHUs (PU3NUYeCcKOW Be/TMUKHbI;

pelllaTh KayeCTBeHHbIE 33/laui: BbICTPaWBaTh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOUKY PacCy’K[EeHHWil C OMOopOoM Ha HM3y4yeHHble 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nuecKue sB/ieHus;

WCTONh30BaTh TPU peIleHWHd Y4YeOHbIX 3a/lad  COBpeMeHHble HWH(OPMAI[MOHHBIE TEXHOJOTUM [Isi TIOUCKA, CTPYKTYPUPOBaHUS,
VHTepIipeTaliui U Tpe/CTaB/ieHusi yueOHONW UM Hay4YHO-TIOMY/SIpHOW WHQOpMAaLMH, TOJyYeHHOM W3 pa3/MyHbIX HCTOUHUKOB, KPUTHUECKHU
aHa/IM3UPOBaTh MOIyYaemMyro UH(OpMaLUIo;

OOBSICHATh TIPUHIIMITLI ZIEWCTBUSI MAIllMH, PUOOPOB U TEXHUUECKUX YCTPOMCTB, Pa3/MyaTh YCJIOBUS UX 0e30I1aCHOTO MCII0/Ib30BaHUS B
MOBCeITHEBHOU >KU3HU;

MPUBOJAUTE TIPUMeEPHI BK/IaJla POCCUHUCKUX U 3apyOeKHBIX YUEHBbIX-(U3UKOB B pa3BUTHE HAayKH, B 00bsCHEHHe TPOLeCCOB OKPY’Karollero
MUpAa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

HCTIO/Th30BaTh TEOPEeTUYECKHEe 3HAHUS 110 (U3MKe B ITOBCEIHEBHOMW >XU3HU ZIJ1s1 o0ecrieueHrst Oe30MacHOCTH TpU 00palljeHry ¢ MpubopaMu 1
TeXHUYEeCKUMH YCTPOMCTBAaMH, [Ijisi COXPAaHEHUS 3/I0POBbs U COOJTIO/IEHHSI HOPM 3KOJIOTMUECKOT0 TIOBeZIEHUsI B OKPY KaroIlel cpejie;
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paboTtate B Tpymre C BBINOTHEHWMEM Ppa3IMUHbIX COLMAAbHBIX poOJeld, TIaHWpOoBaTh paboTy TPYMMbl, palLMOHA/JbHO PpacrpejensiTh
00513aHHOCTH ¥ TIJIAHUPOBATh [1eSTe/TbHOCTh B HECTAaHJAPTHBIX CUTYalWsX, aZileKBaTHO OLIEHWBATh BKJ/AZ, Ka)KAOTO M3 YYaCTHHUKOB TPYIIBI B
pellleHUe paccMaTprBaeMol pobieMsl.
IIpoBepsiemble TPeOOBAHMA K Pe3y/IbTATAM OCBOCHHSI OCHOBHOI 00pa3oBaTe/ibHOI nmporpammsl 10 (kiacc)

Kon [TpoBepsiembie MpeMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MTPOTrpaMMBbl CPETHETO 00IIIero 00pa3oBaHus
MIPOBEPSIEMOTO
pe3yibTaTta
10.1 JleMOHCTpHPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B OPMHUPOBAHUU COBPEMEHHON HAYYHOW KAPTHHBI MUPA, B Pa3BUTHH
COBPEMEHHON TEXHUKHU U TEXHOJIOTUM, B MPAKTUYECKON AESATEIbHOCTH JIIOAEH
10.2 YuuThIBaTh TPAHULIBI TPUMEHEHUS N3YUECHHBIX (PU3NUECKUX MOJIENIeH: MaTepuaibHasi TOUKa, HHEpIUAIbHAs CUCTEMa OTCUETa,

abCcoOTHO TBEPOE TEIO, UACANBHBIN ra3; MOAEIH CTPOCHUS I'a30B, )KUIKOCTEH U TBEPABIX TN, TOUCUHBIH SIEKTPUIECKUN
3apsiz - IpU pelieHUH GU3NYECKUX 3a/1a4

10.3 Pacnio3naBate pusnueckue siBieHus (MPOLEcChl) M 0OBICHATh UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKON
TEOPHH CTPOEHHUS BEIIECTBA U IEKTPOAMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE IPSAMOJIMHENHOE JBI)KEHUE, CBOOOIHOE
naJieHue Tel, ABMKEHHE IO OKPY>KHOCTH, MHEPLIUs, B3aUMOAeHcTBUE Tel;, Tuddy3us, OpoyHOBCKOE

JIBIDKEHUE, CTPOCHUE )KUAKOCTEH U TBEPIBIX TEJ, U3MEHEHNE 00bEMa Tl TPU HarpeBaHUHU (OXJIAXKICHUHN ), TEIUIOBOE
paBHOBECHE, UCIIAPEHNE, KOHACHCALNs, TUIABJIEHUE, KPUCTAJIN3AllNs, KUIIEHUE, BIIAXXHOCTh BO3/1yXa, IOBBIILICHUE 1aBJICHUS
ra3a IIpH €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXAY IapaMeTPaMH COCTOSHUSA I'a3a B U30MPOLIECCaX; IEKTPU3aALUs
T€JI, B3aUMOJICHCTBUE 3apsi 0B

10.4 OnuchIBaTh MEXaHUYECKOE IBUKEHUE, UCIIONb3Ys (PU3MUYECKHE BETUUMHBI: KOOPJUHATA, I1yTh, IEpEMELLICHUE, CKOPOCTb,
YCKOpEHHUE, Macca Tena, CHila, UMITYJIbC Tella, KHHETUYeCKas YHepIys, OTeHIIMAaIbHasl YHEPTUsl, MeXaHu4yeckas padora,
MEXaHU4eCKasi MOIIHOCTb; TP ONMCAaHUM IPABUIBHO TPAKTOBATh (PM3NUECKUIN CMBICI HCIIOJIb3YEMbIX BEIMUUH, UX
0003HAYCHHSI U €IMHUIIBI, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYHHY C JPYTUMH BeJTHUYUHAMHU

10.5 OnuceIBaTh U3y4EHHBIE TETUIOBBIE CBOMCTBA TEJ M TETUIOBHIE SIBJICHUS, UCIIONIB3Ys (PU3MUECKUE BETUYMHBI: IaBJICHUE Ta3a,
TEeMIIepaTypa, CPEAHsST KHHETHUECKasi SHEPTUs Xa0TUUECKOTO JIBHXKEHUS MOJIEKYJI, CPETHEKBAAPATUUHAs CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPTHs, paboTa ra3a, KodhPHUIIMEHT MOJE3HOT0 ISHCTBHS TETUIOBOTO ABUTATEIS; MPU
OInMcaHunuumn HpaBI/IJII:HO TpaKTOBaTB (bI/IBI/I‘IeCKI/Iﬁ CMBICJI I/ICHOJIB?)yeMBIX BCINYHH, UX 0603Ha‘-IeHI/I$I U CAUHUILIBI, HAXOJUTH
(GhOpMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUUHY C IPYTUMHU BEJTMUYUHAM

10.6 OnwuceIBaTh U3y4EHHBIE SJIEKTPUIECKHE CBOWCTBA BEIIECTBA U DJICKTPUUYECKHE SBICHHUS (TIPOLIECCHI), UCTIONB3YsS (PU3NUECKUE
BEJIMYMHBL: JIEKTPUUECKUH 3apsi]l, JIEKTPUUECKOE M0JIe, HAaPSXKEHHOCTD MOJIs, MOTEHIUAJl, pAa3HOCTh OTEHLIUAJIOB; IIPU
OTMCAaHUU MPABUIIBHO TPAKTOBATH (PU3UUECKUN CMBICI HCIIOJIb3YEMbIX BEIHMUUH, UX 0003HAUCHUS U €IUHUIIBI; YKA3bIBATh
(opMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIMUMHY C JPYTUMH BEIUYHHAMU
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10.7

aHAJTM3UPOBATh (DU3UYECKUE MTPOIIECCHI U SBJICHUS, UCTIONB3YS (U3UIECKHE 3aKOHBI U IPUHITUIIBI: 3aKOH BCEMUPHOTO
tarorenus, [, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHLIUI
CYNEPNO3UIUU CUJI, TPUHLIMI PABHOMPABHS MHEPUUAIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BhIC 3aKOHBI, CBS3b CPEAHEH KHHETUYECKOW SHEPTUHU TETNIOBOTO JIBUKECHHSI MOJIEKYJ C a0COMOTHOM
TeMIepaTypou, MEePBbIA 3aKOH TEPMOJAMHAMUKHN;, 3aKOH COXPAHEHHMS AJIEKTPUUECKOTO 3apsiaa, 3akoH KysnoHa; npu 3ToM
pa3nu4aTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MATEMAaTUYECKOE BRIPAKEHUE U YCIOBUS (TPaHUIIBI, 001acTH)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIllMH, MPUOOPOB U TEXHUYECKUX YCTPOICTB; pa3inyaTh YCIOBUS UX
0€30MMacHOT0 NCTOIL30BaHNS B TTOBCETHEBHOM KU3HU

10.9

BBIMOHATE 3KCTIEPUMEHTHI TI0 UCCIIETOBAHHUIO (PH3HMUECKUX SBJICHUHN M MPOIIECCOB C UCTIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX
U3MEPEHUIT; pu 3TOM GOPMYyITUPOBATH TPOOIIEMY (3a/1a4y) U TUTIOTE3y YIeOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3
PEIOKEHHOT0 000PYAOBaHUS, POBOJUTH OMBIT M (POPMYITUPOBATH BBIBOIBI

10.10

OcymiecTBIATh NpSMbIe U KOCBEHHBIE U3MEPEHUsT (PU3NUECKUX BEJIMUUH; IPH 3TOM BBIOMPATh ONTHMAIBHBIN CIIOCO0
M3MEPEHUS M HCIIOJIB30BATh NU3BECTHBIC METOBI OLIEHKH MTOTPEIHOCTEN H3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3NUECKUMHU BETMUMHAMHE C UCIIOJIB30BaHUEM MPSIMBIX U3MEPEHUIL; IPH 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (GUKCHUPOBAThH PE3yIbTAThI MOIYYEHHON 3aBUCUMOCTH (PU3UUYECKUX BEJIMUMH B BUJE TaOIUIl U
rpaduKOB, NEJIaTh BBIBOJIBI 110 PE3YIHTATAM UCCIICTOBAHMS

10.12

Co0mrogaTh paBuiIa 0€30MMacHOTO TPy ia MIPH MPOBEICHUH HCCIICIOBAHUIN B paMKax ydeOHOTO IKCIIEPUMEHTA, yueOHO-
UCCIIEIOBATEIbCKON U MPOEKTHOM JESITEIBHOCTH C UCIIOIB30BAaHUEM U3MEPUTENBHBIX YCTPOHCTB U J1a00PaTOPHOTO
000pyTIOBaHUS

10.13

Pemats pacuéTHbIe 331241 C SBHO 33JJaHHON (PU3MYECKON MOJEIBbIO, NCTIONB3YS (PU3NYECKUE 3aKOHbI U IIPUHIIUIIB]; HA OCHOBE
aHaJ3a yCJIOBUS 3a/1a4M BHIOUPATh (PU3NYECKYIO MOJIEIb, BELACATH (PU3MYECKHE BETUUMHBI H (DOPMYIIb, HEOOXOIUMBIE JUIS
e€ pelIeHus, IPOBOANTH PacYEThl M OLICHUBATH PEATbHOCTh NOTYYECHHOTO 3HAUCHHsSI (PU3NIECKON BETMUMHBI

10.14

Pemrats kauecTBEHHBIE 3a1a4U: BBICTPAUBATh JIOTHYECKU HEIIPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUN C OIIOPOM HA U3YUYECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS

10.15

Hcnonp30BaTh Npu pelIeHnH YUeOHBIX 33]]a4 COBPEMEHHBIE HH(POPMALIMOHHBIE TEXHOJIOTHH [UI IOUCKA, CTPYKTYPUPOBAHUS,
UHTEpIpPETalUU U NPEJICTABICHHs yUeOHOM U HayYHO-NIONYJISIpHONH HH(POPMALIMK, TOJIyYCHHOH U3 pa3IMYHbIX HCTOYHUKOB;
KPUTUYECKH aHAJIM3UPOBATH MOJIY4aeMYI0 HHPOPMALIUIO

10.16

[TpuBOIUTH MpUMeEpPHI BKIIaAa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE HAYKU, O0BSICHEHUE MPOLIECCOB
OKPY>KaIOIIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJOTUN

10.17

Hcnonp3oBaTh TeOpeTHUECKUE 3HAHUS 10 (PU3MKE B TOBCEAHEBHOM KU3HU JUIsL 0OecrieueHHs 0€301MacHOCTH MPHU 0OpaIeHNH ¢
npuboOpaMH M TEXHUUECKUMHU YCTPOHCTBAMH, JJIsl COXPAHEHUS 3/10pOBbS M COOIIOACHUS HOPM SKOJIOTMYECKOTO OBEACHUS B
OKpY>Karollel cpejie
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10.18

Pabotate B rpyrie ¢ BBIMOJIHEHUEM Pa3IMUHbIX COLIMAIBHBIX POJIeH, TUIaHUPOBATh PabOTy TPYIIIbI, PAIMOHAIBEHO
pacnpenensaTs 00sI3aHHOCTH U TUIAHUPOBATH JACSITEILHOCTh B HECTAHAAPTHBIX CUTYAIHIX, aICKBATHO OIICHUBATH BKJIA]l
KaXKIO0r0 U3 YYaCTHUKOB I'PYMIIbI B peHICHHE paccCMaTpruBaeMoil mpoOaeMbl

IIpoBepsiemblie 3j1eMeHTHI conep:xanus (10 kiacc)

Kon Kon [IpoBepsiembIe 3JIEMEHTHI COICPKAHUS
pasnena IIPOBEPSIEMOTO
JJIEMEHTa
1 OU3NKA 1 METOJAbI HAYYHOI'O [TIO3HAHMA
1.1 ®u3suka - Hayka o npupoje. Hayunsie MeTObI MO3HAHUS OKPYIKaOIIEero mupa. Poib skcriepuMenTa u
TEOPHH B IIPOLIECCEe MO3HAHUS IPUPOIbl. DKCIIEPUMEHT B (PU3HKE
1.2 MonenupoBanue (pu3nUYecKuX siBIeHUH 1 mporeccoB. Hayunble runote3sl. @U3nuecKue 3aKOHbI U TEOPUH.
I'panu1bl TpUMEHUMOCTH (pU3HUECKUX 3akoHOB. [IpuHiun cootBercTBUsA. Posb n MecTo pu3uku B
(GhopMHpPOBAHHUN COBPEMEHHOW HAYYHOM KapTHHBI MUPA, B IPAKTUYECKOH eI TETbHOCTH JIOACH
2 MEXAHHUKA
2.1 KMHEMATHKA
2.1.1 Mexannueckoe 1BukeHue. OTHOCUTEIbHOCTh MEXaHMUECKOTO ABMKeHUs. Cucrema orcuéra. Tpaekropust
2.1.2 [Tepemernienue, CKOPOCTh (CpEemHsISI CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE MAaTEPHAIIBHONM TOYKH, UX
IIPOEKIIMH Ha OCH CUCTEMBI KoopauHaT. C10’keHUE EpEMEIIEHUN U CII0KEHHE CKOPOCTEM
2.1.3 PaBHOMEpHOE U paBHOYCKOpPEHHOE NPSIMOJIMHEWHOE ABMKEeHUE. | paduKku 3aBUCUMOCTH KOOPAUHAT,
CKOPOCTH, YCKOPEHUS, MYTH U NEpEMEIIECHNS MaTEPUAIbHON TOUKH OT BPEMEHU
2.14 CBoOoaHOE najieHre. Y CKopeHrue CBOOOTHOTO MaICHHS
2.1.5 Kpuonuneiinoe nBukenue. PaBHOMepHOE IBM)KEHNE MaTEpUAIbHON TOUKU IO OKPYXHOCTHU. YTJIOBast
CKOpOCTb, JJUHEMHAast ckopocTh. [lepron n yacrtora. [{eHTpOCTpEMHUTENBHOE YCKOPEHUE
2.1.6 TexHHYecKrue yCTpOMCTBA: CIUIOMETP, ABUKEHUE CHAPSIOB, IEMTHBIE M pEMEHHbIE NTepeaun
2.1.7 [TpakTuyeckue padoTel. I3Mepenne MrHOBeHHOM ckopocTH. VccrenoBaHre COOTHOIICHUS! MEXKAY MY TSIMH,
IIPOMJICHHBIMU TEJIOM 3a MOCIEI0BATEIIBHBIC PABHBIE IPOMEKYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBIKEHUH C HAYaJIbHOU CKOPOCTBIO, PAaBHOM HYII0. M3yueHue ABUKEHUs AapUKa B BI3KOU KUIKOCTH.
M3yueHne qBM>KEHUS Tejaa, OpOLIEHHOTO TOPHU30HTAJIBHO
2.2 JMHAMUKA
2.2.1 [Tpuniun otHocutensHocTH ["anunes. [lepsriil 3akoH HeioToHa. MHepumaibHbIe CUCTEMBI OTCUETA
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Macca tena. Cuna. [IpuHIMn cynepno3uimu Cui

2.2.3 Bropoii 3akon HeroToHa 117151 MaTepraibHOM TOYKK B MHEpIMaabHOU cucteme orcuéra (MCO). Tpernii 3akoH
HeroToHa /17151 MaTepuaibHBIX TOUEK

2.2.4 3akoH BceMHpHOro TsiroteHus. Cuna TsbkectH. [lepBas kocmuyeckast ckopocTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH I'yka

2.2.6 Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIBKEHUS U cuiia TpeHus nokos. Koadgdunuent tpenus. Cuna
CONPOTHUBIICHUS NIPU ABUKECHUU TEJIA B KUJIKOCTU WJIU T'a3e

2.2.7 [TocTynaTenbHOE U BpalllaTelbHOE JBIKEHUE a0COIIOTHO TBEPIOTO TENa

2.2.8 MOMEHT CuJIbl OTHOCHUTENILHO OcH BpanieHusd. [lnedo cumel. YcioBust paBHoBecus TBEpaoro tena B MCO

2.2.9 TexHu4eckre yCcTporCTBa: MOMIINITHUKH, JBUKEHUE HCKYCCTBEHHBIX CIIYTHUKOB

2.2.10 [TpakTrueckue paboTel. 3yueHue aBu)eHUs OpycKa 1Mo HaKJIOHHOM TJIOCKOCTH IO IEUCTBUEM HECKOJIBKHUX
cui1. MccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HHKAIOIIUX B Ae(OpPMUPYEMOi IPY>KUHE U PE3UHOBOM
oOpa3siie, OT BeIMYUHBI ux aedopmanuu. MccnenoBanue ycaoBuil paBHOBECHUS TBEPIOTO Teja, UMEIOIIETr0 OCh
BpaIIeHUs

23 3AKOHbBI COXPAHEHUW B MEXAHUKE

2.3.1 Nmnynbc maTepuanbHOM TOYKH, CUCTEMbI MATEPUAIBHBIX TOUEK. IMITyJIbC CHJTBI M U3BMEHEHHE UMITYJIbCa
Tena

2.3.2 3akoH coxpaHenusi umnyibca B MCO. PeakTUBHOE ABUKEHHUE

2.3.3 PaGora cuibl

234 MonIHOCTh CHITBI

2.3.5 Kunernueckas sHeprusi MaTepuaabHON TOYKH. TeopemMa 0 KHHETHYECKON SHEPTUr

2.3.6 [TorennmansHast sHeprus. IloTeHnmanbpHas s3HEprUs ynpyro 1epopMUpoBaHHON npyxuHbl. [ToTeHIIMambHAS
SHEPrus Tejia BOJIM3H MOBEPXHOCTH 3eMIIn

2.3.7 [ToreHuanpHble U HENOTEHIMATIbHBIE CHITBL. CBsI3b pabOThI HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHMYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHMYECKOW SHEPTUU

2.3.8 Yopyrue u Heynpyrue CTOIKHOBEHUS

2.3.9 TexHUUecKne yCTpONCTBA: ABMKEHUE PAKET, BOJOMET, KONEp, MPYKUHHBIN IHCTOJIET

2.3.10 [TpakTrueckue paboTel. 3yueHue cCBsA3U CKOPOCTEH Te P HEYNpyrom ynape. MccnenoBanue cBsizu
paloThI CUJIBI C U3BMEHEHHEM MEXaHMUECKOM YHEPIrUu Tena

3 MOJIEKYJISIPHASA ®U3MKA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJIEKYJIAIPHO-KMHETUYECKOW TEOPUU
3.1.1 OcCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO-KHHETHUECKOM Teopun. bpoyHoBckoe apmwkenue. Auddysus.
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XapakTep ABMKEHUS U B3aUMOJCHCTBUS YaCTHUI] BEIIECTBA

3.1.2 Mopenu cTpoeHHS Ta30B, JKUJIKOCTEH U TBEPABIX TN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX
MOJEIEN

3.1.3 Macca monekyn. KonnyectBo BemectBa. [locrosanas ABoraapo

3.14 TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. Illkana remneparyp Lenbcus

3.1.5 Mojenp naeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJICKYJISIPHO-KMHETHYECKOW TEOPUH UICATBHOTO ra3a

3.1.6 AOcoiroTHas TeMIiepaTypa Kak Mepa cpeHell KHHETHYECKOM SHEPTHH TETUIOBOTO ABHKEHHUS YaCTHI] Ta3a.
[IIxana Temnepatyp KenbBuHa

3.1.7 Ypasaenue Knaneiipona - MenneneeBa. 3akoH /lanbToHa

3.1.8 ["a3oBbIe 3akoHBI. M30mpoliecchl B uealbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA: U30TEpPMa,
M30X0pa, n300apa

3.1.9 TexHuueckue yCTpoicTBa: TepMOMETp, OapoMeTp

3.1.10 [TpakTuyeckue paboTel. I3mepenue Macchl Bo3iyxa B KIacCHON KoMHate. MccnenoBaHue 3aBUCUMOCTH
MEXy NMapaMeTpaMu COCTOSIHUS Pa3pEeKEHHOI0 rasza

3.2 OCHOBbI TEPMOJAMHAMUWKN

3.2.1 Tepmonunamudeckast cucteMa. BHYTpeHHSII SHEPTHs TEPMOIMHAMUYECKONH CUCTEMBI M CTIOCOOBI €€
W3MEHEHUS

3.2.2 KonmyecTBo TemnoTsl u pabota. BHyTpeHHsIs SHEPTHs 0JTHOATOMHOTO MJI€aJbHOTO Ta3a

3.23 Buns! Temonepenadn: TEIIONPOBOIHOCTb, KOHBEKIUSA, U3IydeHUe. TerIoEMKOCTb Tea. Y AelIbHast
TEIIOEMKOCTh BellecTBa. Pacuér konnyecTBa TEIIOThI IPU TEIJIoNepeaade

324 [TepBoIii 3ak0H TepMoAHAMUKHU. [[puMeHeHne NepBOTro 3aKOHA TEPMOJIUHAMUKHU K H30ITPOIIECCAM.
['paduueckas uHTEpHIpeTaIys paboTh raza

3.2.5 Tennossie MamuHbl. [I[pUHIMIBI 1eHCTBUS TETUTOBBIX MamuH. [IpeoOpa3oBaHms SHEPTHUHU B TEIIIOBBIX
mammHax. Koaddumment nonesnoro aeiictust (ganee - KI1J1) rennosoii mammael. [ukn Kapuo u ero KITJ]

3.2.6 Bropoii 3akon Tepmoannamuky. HeobpaTuMocTs mipoiieccoB B mpupoie. TennoBbie JBUTATEIH.
DKoJIoTHYecKre NpoOIeMbl TEINIOOHEPTETHKI

3.2.7 TexHu4YecKkre yCTpoNCTBA: TBUTaTEIh BHYTPEHHETO CTOpPaHusl, OBITOBOM XOJIOIUILHUK, KOHIUITHOHED

3.2.8 [TpakTrueckue paboTsl. I3Mepenne yaenpbHOU TeIT0EMKOCTH

33 AI'PEI'ATHBIE COCTOAHM A BEHIECTBA. ®A30BBIE ITEPEXO/1bI

3.3.1 [TapooGpa3oBanue u koHneHcanus. Mcmapenue u kumneHue. Y nelbHas TeIioTa mapooOpa3oBaHusl.
3aBUCHMOCTD TEMIIEPATypbl KUIIEHHsI OT JaBJICHUS

3.3.2 AOCOJIFOTHAsI 1 OTHOCHUTEJIbHAS BIAXKHOCTH BO3TyXa. HackIeHHsIi map
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3.33

Tépnoe Teno. Kpucrammuyeckue nu amop@Hbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB. JKuakue
Kpuctayabl. COBpeMEHHbIE MaTEpHAJIbI

3.34 [InaBneHue M KpucTauIM3anus. Y ienpHas TemioTa miasaeHus. Cyoaumanus

3.3.5 YpaBHEeHHE TEIJIOBOTO OajlaHca

3.3.6 TexHuueckne ycTpoicTBa: TUTPOMETP U IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUY MOJIYYEHHS] COBPEMEHHBIX
MaTepUajoB, B TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU

3.3.7 [TpakTuyeckue paboTel. M3Mepenne BIa)kHOCTH BO31yXa

4 DJIEKTPOIAMMHAMUKA
4.1 DJIEKTPOCTATHUKA

4.1.1 OnexTpuszanys Tea. JNeKTpudeckui 3apsia.JlBa BUia JIEKTPUYECKUX 3aps10B

4.1.2 [IpOBOTHUKH, TUAJEKTPUKH U MOTYIPOBOTHUKH

4.1.3 3aKOH COXPaHEHHMS HIEKTPUUECKOTO 3apsiaa

4.1.4 Bsaumoneiictaue 3apsioB. 3akoH Kynona

4.1.5 DnekTpuyeckoe noje. Hanpspk€HHOCTE anekTpudeckoro nods. [Ipunimun cynepnosuiuu. Jlnnun
HaNpsKEHHOCTH AJIEKTPUYECKOTO MOJISI

4.1.6 Pabota cwi anektpocraruaeckoro nojis. [lorenman. Pa3HocTs noTeHIMaioB

4.1.7 [IpOBOHUKY U TUAJIEKTPUKH B TOCTOSTHHOM 3JIEKTPUYECKOM T0J1e. JIM3IeKTpruiecKas NpOHUIIAeMOCTh

4.1.8 OnexTpoéMkocTsb. KonneHncaTop. DneKTpo€MKOCTh IIIOCKOI0 KOHAEHCATOpa. DHEPTHs 3apsKEHHOTO
KOHJIEHCATOpa

4.1.9 TexHUuecKkne ycTpoNCTBa: AIEKTPOCKOI, AEKTPOMETP, IIEKTPOCTATUUECKAs 3allIUTa, 3a3EMIICHHUE
AJIEKTPONPUOOPOB, KOHJICHCATOP, KCEPOKC, CTPYWHBINA TPUHTED

4.1.10 [TpakTuyeckue paboTel. M3Mepenue 31eKTpoEMKOCTH KOHAEHCATOPa

4.2 IIOCTOSIHHBIN DJIEKTPUYECKUIM TOK. TOKU B PA3JIMYHBIX CPEJIAX

4.2.1 VYcnoBus CylecTBOBaHUS MOCTOSHHOTO AJEKTPUUECKOTo Toka. Mctounnku Toka. Cuna Toka. [locTossHHbBINM
TOK

422 Hanpsioxenue. 3akon OMa 1151 ygacTka 1enu

4.2.3 DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIbHOE CONPOTUBIICHUE BEIIECTBA

424 [TocnenoBarenbHOE, MapaJIEIbHOE, CMEIIAHHOE COEAMHEHHE TPOBOTHUKOB

4.2.5 Pabota snekTpuueckoro Toka. 3akoH [xoys - Jlenna

4.2.6 MoOIIHOCTb 3IEKTPUYECKOTO TOKA

4.2.7 aeKTpoABIKYyIIas cuia (nanee - 9J1C) u BHyTpeHHEe CONPOTUBIICHUE HCTOYHMKA TOKa. 3aKoH Oma ayis

MOJIHOU (3aMKHYTOM) AsieKTpruueckoi 1enu. Kopotkoe 3amblkaHue
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4.2.8 DJIEKTPOHHAS MPOBOJMMOCTh TBEPABIX METAILUIOB. 3ABUCUMOCTD CONPOTUBIICHUSI METAIIOB OT TEMIIEPATYPHI.

CBEpXIPOBOIUMOCTh

4.2.9 DnexTpuuecKkuid TOK B BakyyMe. CBOMCTBA 3JEKTPOHHBIX TYYKOB

4.2.10 [TonynpoBoganku. CoOCTBEHHAS U MPUMECHAs MPOBOJAMMOCTD MOTYNPOBOAHUKOB. CBOMCTBA p-IT TIEpexo/a.
[TonynpoBOTHUKOBBIE PUOOPEI

4.2.11 DJIEKTPUYECKUH TOK B DJIEKTPOJIUTAX. DIEKTPOIUTHYECKAS AUCCOIUALMS. DIICKTPOJIN3

4.2.12 OnexTpuueckuil ToK B razax. CaMoCTOSTENbHBII U HECAaMOCTOSTENbHBIN pa3psa. Pasnnunblie THUIBI
CaMOCTOsATENIbHOTO pa3psana. Monnus. [lnazma

4.2.13 TexHHUECKHE YCTPOMCTBA: aMIIEpPMETP, BOJBTMETP, PEOCTAT, UCTOYHUKHU TOKA, JIEKTPOHATpEeBATEIbHbIE

pUOOPHI, ITEKTPOOCBETUTENBHbIC TPUOOPHI, TEPMOMETP

COINPOTHUBIICHUS, BAKYYMHBIN TM0JI, TEPMUCTOPHI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 1O, TalbBaHUKA

4.2.14 [TpakTuyeckue paboTel. M3yueHne cMemaHHOro coeinHeHus pe3auctopon. M3mepenne 3/C ncTouHNKa TOKa
U ero BHYTpeHHero conpoTusieHus. HabmtoaeHue anekrpoansa

IIpoBepsiemble TpeOGOBaHMS K pe3y/IbTaTaM OCBOCHHUS OCHOBHOM o0pa3oBaTte/ibHOI nporpammsl (11 kiaace)

Kon [IpoBepsieMble IpeMETHBIE PE3YIIbTAaThl OCBOCHUS OCHOBHON 00pa3oBaTeIbHON MPOTrPaMMBbI CPEIHETO OOIIETo
IIPOBEPSIEMOTO o0pa3oBaHUs
pe3yJipraTta
11.1 JleMOHCTpHpOBATh Ha MIPUMEPAx PoJib U MECTO (PM3UKU B (POPMHUPOBAHUN COBPEMEHHON HAYYHOH KapTHHBI MHUpPa, B

Pa3BUTHU COBPEMEHHOW TEXHHKH M TEXHOJIOT Ui, B TPAKTHYECKON JIESITEILHOCTH JIFOJICH, LIEIOCTHOCTh U €ANHCTBO
¢$u3HUecKoil KapTHHBI MHUpa

11.2 Y4uThIBaTh TPAHUIIBI TPUMEHEHUS U3YUEHHBIX (PU3NUECKUX MOJCIICH: TOYCUHBIN JICKTPUUCCKUH 3apsil, siaepHas MOJICIb
aToMa, HyKJIOHHAs MOJIEJIb aTOMHOTO siipa MPH pelieHNH GU3NIecKuX 3a1a4
11.3 PacrioznaBate pusmdeckue siBieHus (MIPOIECChl) M OOBSICHATh MX HA OCHOBE 3aKOHOB AJICKTPOJIMHAMUKHN U KBAaHTOBOMU

(1)I/I3I/IKI/II QJICKTpHUYCCKAad IIPpOBOAUMOCTD, TCIIJIOBOC, CBETOBOC, XUMHYCCKOC, MAIrHUTHOC ﬂeﬁCTBHH TOKa, B3aHMO,Z[eI>'ICTBI/Ie
MarHuTOB, JICKTPOMArHUTHAS MHIYKIIHS, JCHCTBIE MArHUTHOTO TIOJIsI HA TIPOBOJAHMK C TOKOM H JBIDKYIIUICS 3apsij,
3IIEKTPOMAarHUTHBIE KOJIeOaHHsI ¥ BOJHBI, IPSMOJIMHEHHOE pacCpOCTPaHEHUE CBETA, OTPAXKEHUE, ITPETIOMIICHHUE,
uHTephepeHIus, TUbpaKius U MOISIPU3aIMs CBETa, TUCIIepCHs cBeTa, (hoTodmekTpudeckuii agpdekTt (horoaddekr),
CBETOBOE JIaBJICHHE, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPa aTOMa BOJIOPOIa, €CTECTBEHHAS M UCKYCCTBEHHAS
paInOAKTHBHOCTb

11.4 OnuceiBaTh U3YYCHHBIE CBOWCTBA BEIIECTBA (JIEKTPUIECKUE, MATHUTHBIC, ONTUYECKHE, IIEKTPUIECKYIO POBOUMOCTD
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Pa3IUYHBIX CpPell) U 3JICKTPOMArHUTHBIE SIBIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BETUUUHBL: SJIEKTPUUECKUN 3apsi,
cuJia TOKa, 3JIEKTPUUYECKOE HANPSHKEHUE, JIEKTPUUECKOE COMPOTUBIIEHUE, PA3HOCTh TOTEHIINAJIOB,

OJ1C, paboTta Toka, MHIYKIIUSI MAaTHUTHOTO TIOJIsI, cujia Amriepa, criia JIopeHiia, MHIYKTUBHOCTD KaTYITKH, SHEPTHS
AIIEKTPUIECKOTO U MATHUTHOTO TIOJIEH, IePHO]] i 4aCTOTa KOJIeOaHHH B KoJiebaTeTbHOM KOHTYPE, 3aps/l ¥ CHJIa TOKA B
Ipolecce rapMOHUYECKUX JIEKTPOMAarHUTHBIX KosiebaHuil, pOKyCcHOE paccTOSHUE U ONTHYECKas Cujla JTUH3bI; IpU
ONMMCAaHUU MMPABUIIBHO TPAKTOBATH (bI/IBI/I‘IeCKI/Iﬁ CMBICJT UCITOJIB3YCMBIX BCIIMYUH, UX 0603Ha‘-IeHI/ISI " CIUHUIIBI; YKA3bIBATH
(dbopMyIibl, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUUYHUHY C IPYTHMMH BEJTMYHMHAMHU

11.5

OnuceIBaTh N3y4EHHBIEC KBAHTOBBIE SIBJICHUS U NPOLIECCHI, UCIIOb3Ys (PU3UUECKHE BETUUUHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, [UIMHA BOJHBI M YaCTOTA CBETA, SHEPTHS U UMITYJIbC (POTOHA, IEPUOI TTOTypacaia, SHEPTHs
CBSI3U aTOMHBIX AJ€p; IIPU ONMCAHNUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI NCIOIb3YEMBIX BEJIMYMH, UX
0003HAUCHHSI U €AMHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJINYMHY C APYTUMH BETHUYUHAMH,
BBIUHUCIIATh 3HAUCHHE (PU3NUYECKON BEJIMYHUHBI

11.6

AHanM3upoBaTh PU3NUECKUE MPOLIECCH U ABJICHUS, UCTIONb3Ys (PU3UUECKUE 3aKOHBI U IPUHIHIBL: 3aKOH OMa, 3aKOHBI
MI0CJIEIOBATEIBHOTO U APAIIJICIbHOTO COSAMHEHUS IIPOBOAHHUKOB, 3aKOH JI>koyis - JIeHI1a, 3aK0H 21eKTPOMarHuTHOM
WHAYKIUH, 3aKOH TPSIMOJIMHEHHOTO PACIIPOCTPAHECHHUSI CBETA, 3aKOHBI OTPAXKCHHS CBETA, 3aKOHBI MPEIIOMIICHUS CBETA,
ypaBHeHHe DWHIITeHHA U1 (oTodPeKTa, 3aKOH COXPAHEHUS SHEPTHH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIIEKTPUIECKOTO 3aps/ia, 3aKOH COXPaHEHUSI MaCCOBOTO YMCJIa, MOCTYIAThl bopa, 3aK0H pauoakTHBHOTO paciajia; mpu
ATOM Pa3INYaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €T0 MATEMAaTHIECKOE BRIPAKEHNE U YCIIOBUS (TPaHUIIBI, 00J1aCTH)
IMPUMCHUMOCTHU

11.7

OnpenensaTh HallpaBIeHUe BEKTOPA MHAYKIIMM MarHUTHOTO MOJI MPOBOJAHMKA C TOKOM, CHJibl Amnepa u cuiibl Jlopenna

11.8

CTpOUTH U ONHCHIBATh H300PKEHUE, CO3/IABAEMOE IIIOCKUM 3€PKAJIOM, TOHKOM JTMH30M

11.9

BBITTOTHATE 3KCIIEPUMEHTHI 110 HCCIICAOBAHNIO (PM3MYECKUX SBJICHUH 1 MPOIECCOB C HCIOIb30BAHUEM NPSIMBIX H
KOCBEHHBIX U3MEPEHHI; TP 3TOM (POPMYIHPOBAThH MpolieMy (3a7auy) 1 TUIOTe3y y4eOHOTo IKCIIEPUMEHTa, COOMPATh
YCTaHOBKY M3 MPEJUIOKEHHOTO 000pYyA0BaHMUs, TPOBOJUTH OIBIT U ()OPMYIUPOBATH BBIBOIBI

11.10

OcCy1ecTBISTh NPSIMbIE U KOCBEHHBIE U3MEPEHUS PUZNYECKUX BEIMYMH; IIPU 3TOM BBIOUPATH ONTUMAJIbHBINA CIIOCO0
M3MEPEHMS M HCTIOJIb30BATh M3BECTHBIE METOIbl OIIEHKU MOTPEITHOCTEN N3MEpEHUN

11.11

HccnenoBath 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH C UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUI; TPU 3TOM KOHCTPYUPOBAThH
YCTAHOBKY, (PMKCHUPOBATH PE3YNIbTAThl OJIYYCHHOM 3aBUCUMOCTH (PM3MUECKUX BEIMYUH B BUJIE TAOIUIl U TPAPUKOB,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEI0BAHUS

11.12

Cobmronats nmpaBuiia 6€30MaCHOTO TPyZa MPH MPOBEACHUH HCCIEIOBAHUI B paMKaxX y4eOHOT0 IKCIIEpUMEHTa, Y4eOHO-
MCCIIEIOBATEIbCKOM U POEKTHOM AESITENBHOCTH C HCIOIb30BaHUEM H3MEPUTEIbHBIX YCTPOHCTB M 1a00paTOPHOTO
000pyIoBaHus

11.13

Pemats pacuéTHble 3a/1a4M ¢ SIBHO 3aJaHHON (M3MYECKOI MOJEIbI0, UCIOJB3Ys (hM3MUYECKHE 3aKOHbI U MPUHIIMIIBI; Ha
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OCHOBE aHaJli3a yCIIOBUS 33J]a4l BEIOMpATh GU3NYECKYIO MOJEIIb, BBIIEIATh PU3NYECKUE BEIMYNHBI U (OPMYIIBL,
HEoOXoAuMBbIe 1711 €€ pelIeHuUs], TPOBOAUTH PACUYETHI M OLIEHUBATH PEATHHOCTD MOJTYYECHHOTO 3HaUeHUs (pru3nyeckon
BEJIMYUHBI

11.14

PemaTh kauecTBEHHbIE 3a/1a4M: BBICTPAUBATh JIOTHYECKU HEMPOTUBOPEUUBYIO LIEMIOUKY PAaCCyKIEHUMN C ONOPOii Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UUYECKUE SIBICHHUS

11.15

Hcnonp30BaTh mpu pelieHny y4eOHbIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHbIE TEXHOJIOTHH JIJIs TIOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIMH U TPEACTABICHUS YIeOHON U HAyYHO-TIOMYIISPHOI HH(OpMAINH, TTOTYYEHHOU U3
pa3IUYHbIX HCTOYHUKOB; KpUTHUECKH aHAIM3UPOBATh MOJy4aeMyr0 HHpOpMaIIHIO

11.16

OOBSICHATH PUHIMIIBI ICHCTBUS MaIlluH, TPUOOPOB U TEXHUUECKUX YCTPOICTB; pa3inuyarh yCIOBUs UX O€3011aCHOTO
MICIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

11.17

[IpuBOAMTH pUMEPHI BKJIAIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE TPOLIECCOB
OKPY’KAIOIIEero MApa, B pa3BUTHE TEXHUKHU M TEXHOJIOTHI

11.18

Hcnonp30BaTh TeOpeTHUECKHUE 3HAHUS 1O (PU3UKE B TOBCEIHEBHOM JKU3HU ISl oOecrieueHus: 6e30MacHOCTH MPH
oOpamieHnu ¢ nprudopamMu U TEXHHUECKUMH YCTPOUCTBAMH, JJISi COXPAHEHUS 37I0POBbs U COOIIOACHUS HOPM
JKOJIOTHYECKOI0 MOBEJICHUSI B OKPYKAKOLIEH Cpeie

11.19

PaboTath B rpyre ¢ BHIIOIHEHUEM Pa3IMYHBIX COLMATBHBIX POJIEH, MIIAaHUPOBATh pabOTy rPYIIIbI, PAIIHOHAIBHO
pacnpenensaTb 0053aHHOCTH U IUIAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYAIMSIX, a/IeKBaTHO OLIEHUBATh BKJIA]

KaXJIOTO U3 YYACTHUKOB I'PYIIIBI B PEHICHUE pacCMAaTPUBAEMOM MTPOOIeMbl

IIpoBepsiemble 3j1eMeHTHI coaep:xanus (11 kiacc)

Kon Kon [IpoBepsiemble 251€MEHTBI COAEPKAHUS
paznena IIPOBEPSIEMOTO
3JIEMEHTA
4 OJIEKTPOAMMTHAMUKA
4.3 MATHUTHOE ITOJIE. 9JIEKTPOMAI'HUTHA A MHAYKIIA
4.3.1 ITocTosHHEBIE MarHuThl. B3anMoaelicTBUE TIOCTOSHHBIX MAarHUTOB
432 MarnutHoe nosue. Bekrop maruuTHOM HHAYKUUU. [IpuHnun cynepno3unuu. JINHUM MarHUTHON
nHAyKInd. KapTrHa TuHUN MarHUTHOM MHIYKIIMM M1OJIsl HOCTOSSHHBIX MAarHUTOB
433 MaruuTHO€E 1oJie MPOBOJIHUKA ¢ TOKOM. KapTuHa TuHMI OISl JTMHHOTO MPSIMOTO MPOBOIHUKA U
3aMKHYTOT'O KOJIBIIEBOTO TPOBOJIHUKA, KATYIIKH ¢ TOKOM. OnbIT DpcTeaa. B3aumoaelicTBre npoBOAHUKOB
C TOKOM
4.3.4 Cuna Amnepa, €€ MO1yJIb U HallpaBJIEHUE
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4.3.5

Cuna JlopeHua, e€ MoyJIb 1 HanpasyieHue. JBUkeHue 3apsHKeHHOM YacTHUIIbl B OJTHOPOJHOM MarHUTHOM
nosie. Pabota cunel Jlopenia

4.3.6 SIBJICHUE 3IEKTPOMArHUTHOW MHYKIIUU

4.3.7 IToTOK BEKTOpa MAarHUTHOW MHIYKIIMU

4.3.8 OJ1C naaykuuy. 3aKOH MEKTpOMarHuTHoW nHaykiuu Papanes

4.3.9 Buxpesoe anexkrpuueckoe nose. C uHAYKIUN B TPOBOAHUKE, IBUKYIIIEMCS IMOCTYIATEIBHO B
OJIHOPOJIHOM MarHMTHOM I10JI€

4.3.10 [IpaBusio Jlenua

4311 NuayktuBHOCTH. SBNeHne camouHaykiuu. DJ1C caMOMHIYKIIUT

4.3.12 OHeprus MarHUTHOT'O NOJIsl KATYIIKH C TOKOM

4.3.13 DJIEKTPOMArHuTHOE TOJIe

43.14 TexHHYeCKrEe YCTPOMCTBA: MOCTOSIHHBIE MATHUTBI, AJIEKTPOMATrHUTHI, 3JIEKTPOJBUIATEIb, YCKOPUTEIN
AJIEeMEHTapHbBIX YACTUILI, MHIYKIIMOHHAS M1€Yb

4.3.15 [TpakTrueckue paboThl. I3ydeHne MarHuTHOTO TOJISL KaTYIIKK ¢ TOKOM. VccnenoBanue nercTBus
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TokoM. VcciienoBaHue IBJICHUSI SJIEKTPOMArHUTHOM MHTYKIIUH

5 KOJIEBAHUW S 1 BOJIHBI
5.1 MEXAHWYECKUE U 5JIEKTPOMATI'HUTHBIE KOJIEBAHU

5.1.1 Koneb6arenpnas cucrema. CBoOoaHbIe KoieOanus. ['apmonndeckue konedbanus. [lepuon, yactora,
aMILTUTY/a U ¢a3za KojaeOaHui

5.12 [Ipy>XMHHBINA MagTHUK. MaTeMaTUYECKUNA MATHUK

5.1.3 VYpaBHeHHE rapMOHHYECKUX KoyieOanuii. KnaemaTuieckoe u TMHAMHYECKOE OMMCAaHUEe KOJIe0aTeIbHOTO
JIBHKEHUS

5.1.4 [IpeBparnieHue 2HEPTrUU IPU rapMOHUYECKUX KoseOaHusaX. CBsI3b aMIUIUTYbI KOJICOAHUH UCXOTHOM
BEJIMYMHBI C aMIUIUTYAaMH KoseOaHui €€ CKOPOCTH U YCKOPEHHS

5.1.5 Koneb6arenpHbiit KOHTYp. CBOOOIHBIE 3JIEKTPOMarHUTHBIE KOJIEOAHUS B HI€aTbHOM KOJie0aTeTbHOM
KOHTYpE. AHAJIOTHSI MEXTy MEXaHUYECKIMH M JIEKTPOMArHUTHRIMH KosiebanussmMu. @opmyna TomcoHa

5.1.6 3aKOH COXpaHEeHHUs PHEPTUHU B MJICAIbHOM K0JIeOATEIbHOM KOHTYpE

5.1.7 Brinyxnennsie Mexannueckue konebanus. Pesonanc. PezonancHas kpuBas. BeiHyKeHHbBIE
AJIIEKTPOMATrHUTHBIE KOJIEOaHNI.

5.1.8 ITepemenHbli TOK. CHHYCOUATbHBIA IEPEMEHHBIN TOK.

5.1.9 MoIHOCTh IEPEMEHHOI0 TOKA. AMIIUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CHJIbI TOKA U HaPSYKEHUS

5.1.10 Tpanchopmarop. [Ipons3BoaCcTBO, epenada u NOTpedIeHNE IEKTPUICCKON YHEPTHH. DKOIOTHISCKUE
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PHUCKH NPY MPOU3BOACTBE IEKTPUUECKOM dHEeprun. KynbTypa ucnoab30BaHus HIEKTPOIHEPTUH B
HOBCEIHEBHOU KU3HU

5.1.11

TexHuueckue ycTpoiicTBa: cericMorpad), 3JeKTpUYeCKU 3BOHOK, JIMHUH JIEKTpoIiepeay

5.1.12 [TpakTrueckue paboTsl. MicciaenoBanue 3aBUCHMOCTH TTEPHOIa MATTBIX KOJIeOaHUH Tpy3a Ha HUTH OT
JUIMHBI HUTU U Macchl rpy3a. MccnenoBanue nepeMeHHOro TOKa B LIEMH U3 NOCJIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKU U PE3UCTOPA

5.2 MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbI

5.2.1 MexaHnveckue BOJIHBI, YCI0BUA pacnpoctpanenus. [lepuoa. CkopocTs pacipOCTpaHEHU U IJTMHA
BOJIHBL. [lonepeunbie U TPo10JIbHBIE BOJTHBI

5.2.2 WNuTtepdepenius u nudpakiys MEXaHMUECKUX BOJTH

5.2.3 3ByK. CKOpOCTh 3BYKa. [ poMKOCTh 3BYKa. BricoTa ToHa. TeMOp 3Byka

524 DNEeKTPOMarHUTHBIE BOJHBI. Y CJIOBUS U3JIYUYECHHSI SJIEKTPOMAarHUTHBIX BOJIH. B3anmHas opueHTanus
BeKTOpOB E, B 1 B 3JIeKTpOMarHuTHOM BOJIHE B BAKYYME

5.2.5 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, IPETOMIICHHE, TTOJIApU3aIys, AudpaKius,
untepdepeniusi. CKOpOCTh JIEKTPOMArHUTHBIX BOJIH

5.2.6 [IIkaa seKTpOMarHuTHBIX BOJIH. [I[pUMEeHEHNE 2JICKTPOMArHUTHBIX BOJIH B TEXHUKE B OBITY

5.2.7 [TpuHIMIIBI paguoCBsI3U U TeNeBUACHU. Paguonokanys. DJIEeKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOLIEH
CpeJibl

5.2.8 TexHuveckre yCcTpoiCcTBa: My3bIKaJIbHbIE MHCTPYMEHTHI, YJIbTPA3BYKOBAsl TUArHOCTHKA B TEXHUKE U
MEIUIIMHE, pajap, paTIuoNpUEMHUK, TEIEBU30p, aHTeHHA, TesedoH, CBY-neyn

53 OIITUKA

5.3.1 [IpsmosinHEHOE pacipoCTpaHEHHUE CBETA B OJJHOPOAHOM cpene. JIyu cBera

5.3.2 OTpakeHHe CBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHNH B MIIIOCKOM 3epKajie

5.33 [Tpenomienue cBera. 3aKOHbI MPEIOMIICHHS cBeTa. AOGCOIIOTHBIN NIOKA3aTeNb MPEIOMIICHHUS

5.3.4 [TonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIi yTroil MOJTHOTO BHYTPEHHETO OTPAXKEHHUSI

5.3.5 Jlucniepcus ceeta. CiioskHBIN cocTaB 6enoro ceera. LIBet

5.3.6 CoOuparomue 1 paccenBaromue TuH3bl. ToHKas muH3a. POKYCHOE pacCTOSHUE U ONITUYECKas CHIIa
TOHKOU JUH3HI. [locTpoeHne n300pakeHnid B COOMPAIOIINX U PaCcCEUBAIOIIMX JUH3ax. DopMmyna TOHKON
JMH3bl. Y BEIUUEHUE, 1aBAEMOE JIMH30M

5.3.7 [Ipenenbl IPUMEHUMOCTH T€OMETPUYECKON ONTHKHU

5.3.8 Wutepdepennus ceera. KorepeHTHbIE HCTOUHUKHU. Y CIOBUS HAOIIOIEHUS] MAKCUMYMOB 1 MUHIMYMOB B

MHTEpPEPEeHITMOHHON KapTUHE OT JBYX CMH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB
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5.3.9 Hudpakuus ceeta. JudpakimonHas pemérka. Y cIoBUe HAOIIOCHUS TJIABHBIX MAKCUMYMOB TIPH
MaJeHIA MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonsgpuzanus cera
5.3.11 TexHUYecKre yCTpOCTBA: OUKH, JIyma, (oToanmapar, IpoeKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOIT,
BOJIOKOHHAS! ONITUKA, AU(PPAKIIHOHHAS PEIIETKA, MTOISIPOU
5.3.12 [TpakTrueckue paboTsl. U3Mepenne mokazaress npenomieHus. MccnenoBanre cBOMCTB H300payKeHUH B
nuH3ax. Habmonenue aucnepcuu ceera
6 JIEMEHTbI CIIELIMAJIBHOM TEOPMH OTHOCUTEJILHOCTH
6.1 ['paHuLIBI TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [1oCcTynaTel TEOPUU OTHOCUTEIIBHOCTH:
WHBApUAHTHOCTb MOAYJISl CKOPOCTH CBETA B BAKYyMe, IPUHIIMI OTHOCUTEIHHOCTH DIHIITEIHA
6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAIICHUE JJTMHBI
6.3 DHeprus U UMNYJIHC CBOOOIHOM YaCTHITbI
6.4 CBsi3b MacChl C YHEPTUEH U UMITYJIHCOM CBOOOIHOM YaCTHUIIBI. DHEPTHsI TOKOSI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3NKA
7.1 DJIEMEHTbI KBAHTOBOM OIITUKU
7.1.1 ®dotonbl. Dopmyna [Tnanka cBsi3u SHEprun GOTOHA C €r0 YaCTOTOW. DHEPrusl U UMNYJIbC (hOTOHA
7.1.2 Ortkpeitue u uccnenopanue Gorordpdexra. Onpitel A.I'. Cronerosa. 3akoHsl poroddderra
7.1.3 Ypasuenue DitnmreitHa s hotodddekra. "KpacHas rpanuma” dorodddexra
7.1.4 JlaBrenne cBera. OnwiTel [1.H. JIeOGenena
7.1.5 XUMHYECKOE IECTBUE CBETA
7.1.6 Texaudeckue ycTpoicTBa: GporornemMeHT, PoTogaTunk, CoTHeUHas: OaTapesi, CBETONO
7.2 CTPOEHUE ATOMA
7.2.1 Mognens atoma Tomcona. OnbiTsl Pesepdopa mo uccrenoBanuto crpoeHus aroma. [lnanerapaas Moenb
aToMa
7.2.2 [Tocrynatsl bopa. M3ny4yenue u noriomieHue GOTOHOB MPH MEPEX0ie aTOMa C OJTHOTO YPOBHSI SHEPTHH Ha
npyroi. Buasl ciektpoB. CHIEKTp YPOBHEHM SHEPTUM aTOMa BOAOPOIa
7.2.3 BounnoBsle cBoiicTBa yactull. Boinsl ne bpoitnsa. KopmyckynspHao-BonHoBo# ayanusm. Judpaxius
AJIEKTPOHOB Ha KpUCTaJlJIax
7.2.4 CrnioHTaHHOE ¥ BBIHY)KJICHHOE M3JIyueHHe. Y CTPOHCTBO M MPUHIIMIT pabOTHI Jiazepa
7.2.5 TexHuueckue yCTpOHCTBa: CIEKTPAJIbHBINA aHaJU3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIM KOMIBIOTEP
7.2.6 ITpakTrueckue padoTel. HabmroneHne TuHENaToro crekTpa
7.3 ATOMHOE A1PO
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7.3.1 MeToapl HAOMIOACHUS U PETUCTPAITUHU DJIEMEHTAPHBIX YaCTHIT
7.3.2 OTtkpoiTHE pagnoakTuBHOCTH. ONBITH Pe3epdopaa mo onpeaeieHnio cocTaBa paJioakKTUBHOTO
usznyuenus. CBoiicTBa anb(a-, 6eTa-, raMMa-u3ydeHus. BiusiHie painoakTHBHOCTH Ha KHUBBIC
OpraHU3MBbI
7.3.3 OtkpeiTHE IPOTOHA U HeWTpoHa. Hyknmonnas mozens siipa ['eiizenOepra - IBanenko. 3apsia sapa.
MaccoBoe uncio sapa. M30Tonsl
7.3.4 Anbda-pacnaa. DIeKTPOHHBIN U TO3UTPOHHBIH OeTa-pacnaa.l'aMma-u3iyuenue. 3aKoH paaMoaKTHBHOTO
pacnana
7.3.5 OHeprust CBA3M HYKJIOHOB B sizipe. S nepuble cuiibl. JlehekT mMacchl saapa
7.3.6 S nepusbie peakuuu. [leneHune u CUHTE3 saep
7.3.7 Anepusiii peaktop. TepmosinepHblit cuaTe3. [IpoOaeMbl 1 MEPCIIEKTUBHI SIACPHON YHEPTETUKH.
DKOJIOTHUECKHUE aCHEKTHI SIACPHON SHEPTreTUKHI
7.3.8 DJieMeHTapHbIe 4YacTUllbl. OTKPBITHE MO3UTPOHA.
DyHIAMEHTAIbHBIE B3aUMOJCHCTBUS
7.3.9 TexHu4YecKne yCTpoNCTBa: TO3UMETP, Kamepa BuiibcoHa, sinepHbIi peakTop, arToMHas bomba
7.3.10 [TpakTrueckue paboTsl. MicciaenoBanne TpekoB yacTull (1o roToBeIM (hotorpadusim)
DJIEMEHTBI ACTPOOU3NKU
8.1 Bun 38é31H0T0 HeOa. Co3Be3 U, IpKHE 3BE3/IbI, TUIAHETHI, UX BUAMMOE TBHKCHUE
8.2 Conneunas cucrtema. [lnanersl 3eMHOM rpynibl. [TaHeTHI-TUTaHTHI U UX CITYTHUKH, KAPJIUKOBbBIE
raHeTel. Maneie Tena COTHEYHOW CHCTEMBI
8.3 Counnnie, hotocthepa u atmochepa. ComHeuHass aKTHBHOCTh
8.4 Ncrounnk sHeprun CoJiHLA U 3BE3]T
8.5 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, PaJNYC, TEMIIEpaTypa, UX B3aUMOCBSI3b.
Juarpamma "creKTpajabHbIM KJIACC - CBETUMOCTD'". 3BE3/1bI ITIaBHOM 110CIIEI0BATEILHOCTH. 3aBUCUMOCTh
""Macca - CBETUMOCTSE" 1 3BE3]] ITTaBHOM ITOCIIE0BATEILHOCTH
8.6 Buytpennee crpoenue 38E31.CoBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKIACHUU U 3BoJtoIMU CoHIla U
3BE3/. DTambl )KU3HU 3BE3ND
8.7 Mneunslii [1yTs - Hama [Nanaktuka. CniupanbHas cTpykrypa ["anakTuku, pacnpenenenue 3B€31, ra3a u
nbutd. [Tonoxxenne u nemxenne Connna B ['aaktuke. [1nockas u chepudeckas nmoacuctemsl [ amakTuku
8.8 Tunbl ranaktuk. PaguoranakTuku u kBazapbl. YEpHbBIE TBIPHI B siApaX raJakKTUK
8.9 Bcenennas. Paciupenne Beenennoit. 3akon Xa60:ma. Paz6eranue ranaktuk. Bo3zpact u paanyc

Bceenennoi, Teopust bosbiioro B3peiBa. Mojens "ropsueit Beenennoit". PennkToBoe u3inydeHne
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8.10 | MacmrabHas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnpie mpo0iaemMbl aCTpPOHOMHH

IIposepsiembie Ha EI'D no ¢pu3uke TpedoBaHus K pe3yJbTaTaM 0CBOCHHUsI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero o01ero

o0pa3oBaHuM

Kon
IPOBEPSIEMOTO
TpeOOBaHUs

[IpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM OCBOCHUS OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl CPEIHETO
oO1mero oopazoBaHus

1

CdopMHUpOBaHHOCTH YMEHHUH pacro3HaBaTh (PU3UIECKUE SIBICHUS (ITPOIIECCHI) U OOBACHITH MX Ha OCHOBE H3YYCHHBIX
3aKOHOB

2

Brnanenue ocHoBomonararomumMu pU3MUECKUMH MOHATUSMHI U BETMYMHAMH, XapaKTEPU3YIOIUMHU (PU3NIECKHE
IIPOLIECCHI

ChopMupoBaHHOCTH YMEHUN MPUMEHSTH 3aKOHBI KIIACCUYECKOM MEXaHUKH, MOJIEKYJIAPHON (PU3UKU M TEPMOJNHAMHUKH,
IIEKTPOIMHAMHUKH, KBAHTOBON (PM3HMKH JJISl aHAJIN3a U OOBSCHEHUS SBJICHUI MUKPOMHPA, MAKPOMHUPA M METaMHUpa,
pa3nuyarth ycaoBus (TPaHHULbL, 00JIACTH ) IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIINNA XapaKkTep
(GyHIaMEHTAIBHBIX 3aKOHOB ¥ OTPAaHWYEHHOCTH UCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB; aHATM3UPOBATH (PU3NUYECKUE
IIPOIIECCHI, MCIIOJIb3Ysl OCHOBHBIE MTOJIOKEHHSI, 3aKOHBI 1 3aKOHOMEPHOCTH

ChopMHUPOBAHHOCTh YMEHUS PA3JIM4aTh YCIOBHS MPUMEHUMOCTH Moiesiel (DM3MYECKUX TeJl U TPOIECCOB (SIBJICHUIN)

ChopMupoBaHHOCTh YMEHHUS pelIaTh pacyETHBIC 3aa4YM C IBHO 3aJaHHON M HESIBHO 33JJaHHOM (pr3nyeckoil MOJENbIO:
Ha OCHOBaHMM aHAJIN3a yCJIOBUS BBIOMPATh (PU3MUECKUE MOJIENIH, OTBEYAOLUE TPEOOBAHUAM 3a1a4H, IPUMEHSTh
(bopMyITbI, 3aKOHBI,

3aKOHOMEPHOCTH U MOCTYJIaThl (PU3NUECKUX TEOPHUIl TP UCIIOIb30BAHUN MAaTEMATUYECKMX METO/I0B PEIIEHUS 3a/1a4,
IIPOBOJUTH Pac4EThl HA OCHOBAHUYU UMEIOIIUXCS JaHHBIX, aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOBI
pELICHUs ¢ YY4ETOM OJYYEHHBIX PE3YIbTaTOB

Pemats kauecTBEHHBIE 3a/1a4M, TPEOYIOIINE MPUMEHEHHSI 3HAHUM U3 pa3HbIX Pa3esioB MIKOJILHOIO Kypca (PU3HKH, a
TaK)Ke MHTETpalliu 3HAHUM U3 APYTUX MPEAMETOB €CTECTBEHHOHAYYHOTO IIUKJIA: BHICTPAUBATh JJOTUYECKYIO LIETIOUKY
paccyXAeHH ¢ Onmopor Ha M3y4YEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKHE SBJICHUS

Brnanenue 0OCHOBHBIMU METO/IaMU HAYYHOTO MTO3HAHUS, HCIIOJIb3YEMBIMH B (DU3MKE: TPOBOAUTH MPSIMBIC U KOCBEHHBIE
u3MepeHus: GU3NYECKUX BETUYHH, BEIOUpasi ONTUMANIbHBIN CI0CO0 U3MEPEHHS U UCIIOJIb3YSl U3BECTHBIE METO/IbI OLIEHKH
MOTPEIIHOCTEN U3MEPEHH, TPOBOIUTH UCCIIEAOBAHIE 3aBUCUMOCTEHN (PU3MUECKUX BEIUYHMH C UCIIOIb30BAaHHEM IPSIMBIX
U3MEpEHUi, 00BACHATH NOTyYEHHBIE PE3YIbTAThl, UCIIOIB3Ys PU3NYECKUE TEOPUH, 3aKOHBI U MOHTHS, U JAeNaTh
BBIBOJIbI; COOMIOATh paBuiia 6€30MacHOro Tpy/a MpHu MPOBEICHUN UCCIIEIOBAHUN B paMKax yueOHOTO SKCIIEpUMEHTA U
yueOHO-UCCIIEe0BATENIbCKON ACSITEILHOCTH C HCIOIb30BaHNEM HU(PPOBBIX U3MEPUTETBHBIX YCTPONCTB U

40



71a00paTOPHOTO 00OPYIOBAHMS

CdopMupoBaHHOCTH YMEHHI aHATH3UPOBAThH U OLEHUBATH MOCIIEACTBUS OBITOBOM U MTPOU3BOJCTBEHHON ACSITENTLHOCTH
YEJIOBEKa, CBA3AHHOMN ¢ PU3NUSCKUMU MPOIIECCaMU, C TTO3UIIUNA IKOJIOTUYECKON O€30MacCHOCTH; IPEICTABIICHUN O
paI_II/IOHa.HBHOM HpI/IpO,Z[OHOJIBBOBaHI/II/I, a TaKXe paSyMHOM HUCIIOJIB30BAHUUN ,Z[OCTI/I)I(CHI/II\/'I HayKI/I nu TCXHOJ’IOI‘I/II\/'I JJI
JATHHEHTIIETO Pa3BUTHSI YEJOBEUYECKOTO OOIIECTBA

OBnazieHne pa3IMIHBIMU CIIOCO0aMu paboThl ¢ HHGOpMaIuel (GU3UIECKOTO COJIEPKAaHMS C UCTIOJIb30BaHUEM

COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUH KPUTUYECKOTO aHAIN3a U OLIEHKU JT0CTOBEPHOCTHU
noJrydaeMoi HHGOpMaIu

10

ChopMupoBaHHOCTH YMEHUN IPUMEHSITH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKHUE MTOHITHS, TEOPUHU U 3aKOHBI JJIs
aHau3a U 00bsACHEHNS (PU3NYECKUX MTPOLIECCOB, IPOUCXOAIINX Ha 3BE3/axX, B 3BE3AHBIX CHUCTEMAX, B
MEKT'aJITAKTHUECKOM cpefie; IBMKEHUs HeOSCHBIX Tell, 3BONIIONNH 3BE311 M BeenenHoi

[Tepedens 351eMEeHTOB cojeprkanus, nmpoBepsieMbix Ha EI'D o ¢usnke

Kon
pasnena/
TEMBbI

Kon
3JIEMEHTA

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

MEXAHUKA

1.1

KMHEMATHKA

Mexanudeckoe JABHKCHUC. OTHOCHUTEILHOCTh MEXaHUUECKOTO JABHKCHUA. Cucrema orcuera

1.1.2

MarepuanbHas TOUKa. zZ A TpacKkTopu
Ee paguyc-BekTop:

F(1)=(x(1),2(1),2(1)), h) AF

.l
—h

TpaeKkTopus, v

nepeMeleHue: O 2 -
Yy

AP =P (1)- (1) =7 - g

= (Ax,Ay,Az) ’
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IIyTh.
CroxeHue nepeMeeHmil:

Ar = Ar, + A,
1.1.3 CkopocTb MaTepHUaIbHOU TOUKHU:
. A7 " (
U=—o =7 =(v_,0,,0
t x27y? z)
At At—0
_ Ax o , ,
U, —E =X, aHasioruyno Y, =Y, , U, =2Z,,
At—0
Cnoxenue ckopocreit: Uy =0, + U,
Boruncnenue nepemenieHuss U MyTd MaTepUaIbHON TOYKU MPU MPSMOJIIMHEHHOM JABMXKEHUHU BJIOJb OCH X MO rpaQuky
3aBHCUMOCTH Uy (t)
1.1.4 _ AD N
YckopeHue MaTepuaibHON TOUKU: ¢ = AL =U, = (axa a,,a. ),
t At—0
Av, - ~ ,
a, = A _(Ux )t, aHAJIOTUYHO 4, = (Uy )t, a,= (Uz )t.
At—0
1.1.5 PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
x(t) = x,+u,,t
v, () =uv,, = const
1.1.6 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBH)KEHUE:
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2

x(1)=x,+v,t+ a"zt

v, (t)=v,, +a,t

X
ax =const
2 2
UZx _le - 2ax (x2 _xl)

v+,

[Ipu ABMIKEHUHU B OJJHOM HANPABICHUH IIyTh S = >

CBoOonHOe masieHue. Y CKopeHrue CBOOOIHOTO
najgeHus. /[BwkeHue tena, OPOIICHHOTO IMOJ
yriaom O K rOpu30OHTY:

x(1) =x, +0,,t = x, + v, cosa-¢

£ gtz

- :yo+uosin(x-t—7

y(t) =y, +0y, 1+
Vo @

v, (t)=0,, =, cosa

X

=y

. 0 Xo
v,(t)=0v,, +g,t=v,sina—gt

g, =0
g, =—g =const

KpuBonuneiinoe neuxenue. JBuxeHue MaTepralibHOW TOUYKHU MO OKPY>KHOCTH.
2n

VriioBas v JIMHEHHAs! CKOPOCTh TOUKK: U = WR . [Ipu paBHOMEPHOM JBHKEHUH TOYKH IO OKPYKHOCTH © = T 2nv,




2
v ) .
IIeHTpOCTPEMHUTENBHOE YCKOPEHUE TOUKH: d,, = e ® R . TlonmHOE ycKOpEHUE MaTepUaIbHON TOUKU

1.1.9  |Tsepnoe Teno. [locTynarenbHOe U BpalaTEIbHOE IBUKEHUE TBEPAOTO TENA
1.2 JMUHAMUKA
1.2.1 Nuepunaneubie cuctemsl orcyera. [lepsbiii 3akoH Herotona. [Ipunnun otHocutensHocTy [Manuies
1.2.2 m
Macca Tena. InotHOCTS BemecTBa: P = v
1.2.3 C I . F —F+F +
wina. [IpuHIMI cynepnosuyu CL: Loneiierns = £1 T 45 e
1.2.4  |Bropoii 3axoH HeroToHa: ais1 matepuanbHoi Touku B UCO
F =mad; Ap=FAt npu F = const
~ -
1.2.5 Tperuii 3akoH HproToHa nid mMaTepuagbHBIX P "
- 7 F.
touek: F|, =-F, 12 21
1.2.6 mn,
3aKOH BCEMHPHOTO TATOTEHHMS: CUJIbI TIPUTSDKEHUS MEXKTy TOUEYHBIMKM MaccaMu paBibl £ =G R
Cuna Tsokectu. LleHTp TsbKecTH Tenma. 3aBHCHMOCTH CHJIBI TSDKECTH OT BBICOTHI h HaJl MOBEPXHOCTBHIO IUIAHETHI
panuycoM Ro:
GMm
mg=——-
(Ry+h)
1.2.7 | Cuna ynpyroctu. 3akoH ['yka: Fx = -kx
1.2.8 Cuina tpenusi. Cyxoe TpeHue.
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Cuua TpeHUsl CKOJIbKEHUS: FTp =uN |

Cuna tpenus nokost: fr, SHV

Koaddunment tpenus

1.2.9 |
HaBnenne: p = 5
1.3 CTATHUKA
1.3.1 MOMEHT CUJIbI OTHOCUTEIBHO OCH BpALEHUS:
IM|=Fl, tme 1 - mmewo cwmsr £
OTHOCHUTEJIbHO OCH, IPOXOJIAIIEH Yepe3 TOUKY -
O nepneHauKyIsipHO PUCYHKY F
1.3.2 L mE+myl
Llertp macc tena. IlenTp Macc cMCTEMBbI MaTepHAIbHBIX TOYEK: . T A+ B onHOpoaHOM moie TsKeCTH
L my +
(Q = COHSt) LIEHTP MACC TE€JIa COBIIAJAET C €0 LUEHTPOM TAKECTU
1.3.3 M +M,+..=0
VYcnous paBHoBecus TBepaoro tena B UCO: | -~
P bA F+F+..=0
1.34 3akoH [lackans
1.3.5 JlaBiierue B )KkuaKoCcTH, mokosmeics B UCO: p = p, + pgh
1.3.6

3akoH ApXHMeZ[a: FApx = _PBLITCCH )

eciu Teio U xkuakoctb nokoarcst B MCO, 1o Fapx = pgVasrecn
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VYcioBue miaBaHus TEN

1.4

3AKOHBI COXPAHEHNA B MEXAHUKE

1.4.1 | Mmmynsc MaTepuanbHO# Touku: P = Mo
142 |\ Umnynsc cucrems Ten: P = P+ P, +...
1.4.3 3aKOH N3MEHEHHUS U COXPAHEHHUS UMITYJIbCA!
B I/ICO Aﬁ = A(131 + 132 + ) = EBHemHAt + EBHCMHAt T 5
8 ICO Aﬁ = A(Z)I +Z)2 +) =0 , CCIIN EBHCIHH +F;BHCmH +..=0
PeakTnBHOE NBIKEHNE
1.4.4 Pabota cuibl Ha MajIOM MepeMenIeHUN ﬁ
A= [Pl o7l cosa= 7, v —,
AP a
1.4.5 MOoOIHOCTD CUJIBI: —
eciu 3a BpeMs At paGoTa CHIIBI U3MEHSIETCS 0. F
Ha AA, TO MOIIHOCTH CHJIBI -
(Y]
AA
P=— =F-v-cosa
At At—0
1.4.6 mv®  p’
KuneTtnueckasi SHEpTrHsl MaTepUAIBHON Touku: E = 5 = Py
m

3aKOH M3MEHEHNs KHHETHUECKOH SHEPTHH CHCTEMbl MaTepHanbHbIX Touek: B UCO AE,  =A +A, +...
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1.4.7

[lorennmansHas 3HEPTHS:

U IOTCHOUAJIBHBIX CHJI AlZ = ElHOTCHH - EZHOTCHH - _AEHOTCHH .
[ToTeHmanpHast YHEPTUSI MATEPUATLHON TOUYKH B OJTHOPOTHOM TIOJIE TSXKECTH: Enorenn = mgh.

[ToreHuunanbHas 3HEpPrUs ynpyro 1eGopMUpPOBAHHOTO TeJa:

ka

noTeHy 7

1.4.8

3aKOH N3MEHEHHUS U COXPAHEHUS MEXaHUUYECKOM SHEPTUH:

Evex = B + EHOTeHu,
B I/ICO AEMCX = ABcex HEIOTEHIL. CUII 9

B UCO AEMcx =0 , €CJIN Ascex nenorenm, cun = 0

1.5

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

1.5.1

["apMonnyeckue KoebaHus MaTepruaabHON TOUKA. AMIITUTYAA U (pa3a konebannii. Kunemarnueckoe onucaHue:

x(1)=Asin(ot+¢,),

a, (t) = (UX )t = —(uzx(t ) =a t o’x=0 , TJIC X - CMCIICHUEC U3 MOJI0XCHUS PaBHOBECHSI.

JlmHaMu4yeckoe onrucaHue:
max = -kx, rae k =mo’ . D1o 3HaunT, uTo Fx = -kX.

DHepreTHYecKoe OMUCaHNe (3aKOH COXPaHEHHSI MEXaHUYECKOH SHEPTHH):
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2 2 2 2
mv-  kx® mv, = kA

+—=—2"% ——— =const
2 2 2 2

CBs3b aMIUTUTYABl KOJICOAHWH CMEIIEHUS MaTepHabHOW TOUKM C aMIUIMTyJaMH KoJeOaHUMl ee CKOpPOCTH U
YCKOpPEHUS:

_ .2
Oy =04 a,, =04

1.5.2 2n
[Tepuon u yactoTa Konebanuii: I = o = e
/
Ilepros MaIbIX CBOOOAHBIX KOIeOaHHI MaTeMaTHIECKOTo MasTHUKA: | =27 E .
m
[Teproa cBOOOAHBIX KOJIEOaHUI TPYKUHHOTO MasTHUKA: 1 = 2n\/;
1.5.3 Brinyxnennsie konebanus. Pesonanc. Pe3onancHas kpubas
1.5.4
Tlonepeunsle U Npo0JbHbIE BOMHBL. CKOPOCTH paclpoCTpaHeH s U AnuHa Bonubl: A =0T = v
WnTepdepentus u audpaxius BOIH
1.5.5 3Byk. CKOpOCTb 3BYyKa
2 MOJIEKVIJISAPHAS ©®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISAPHAS ®U3UKA
2.1.1 Mogenu cTpoeHuUsl Ta30B, KUAKOCTEH M TBepAbIX Tell. IlycTh TepMmomuHammuueckas cucteMa (Teno) cocTouT u3 N
N m
OJIMHAKOBBIX MOJICKYJ1. Toria KoJim4ecTBo BemecTsa vV = N_ = ; ,
A
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rae Na - uncino Aporaapo, m - Macca cuctemsl (tena), M - MosgpHas Macca BemecTsa

2.1.2 TeroBoe NBM>KEHUE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 B3anMomelicTBue yacTHI] BENIECTBA
2.1.4 | uddy3us. bpoyHOBCKOE BHKEHHE
2.1.5 Mogens naeanpuoro raza B MKT
2.1.6 CBs3b MEXKy JAaBJICHUEM M CPEIHEH KUHETHYECKOW SHEpPrueld IMOCTYNaTeNbHOrO TEIMJIOBOTO ABHMKEHHUS MOJIEKYJ
uaeansHoro raza (ocHoBHoe ypaBuenue MKT):
1 = 2 (mp?) 2 — 5 N
pP= Emom) = E : 5 = En *Eoer » TII€ Mo - Macca OJHOU MOJICKYIIBI, /1 = 7 - KOHIEHTPpAUsI MOJIEKYJI
2.1.7 | AbcomrotHas Temmeparypa: T =t°+273 K
2.1.8 CB43b TeMIepaTyphl Ta3a co CpeIHEe KNHETUYECKOW SHEPTHUEH MOCTYNATEIbHOTO TEIIOBOTO ABUYKEHUS €TI0 MOJIEKYJI:
2
— [ mp 3
— 0 —
gnom - =—kT
2 2
2.1.9 | VYpaBuenue p = nkT
2.1.10 |Mogenb uieanbHOro ra3a B TepMOJIUHAMUKE:

VYpasuenue Menzeneesa — Kitaneiipona

BeIpaskeHue 11t BHyTPEHHEUW SHEPIruu

YpaBuenne Menneneena - Knaneiipona (mpuMeHuMbie (OPMBI 3aITHCH):
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pV =L RT =VRT = NkT | p=PRL
v

u

BripakeHue 17151 BHYTpEHHEH SHEpTUy 0JHOATOMHOTO UACATBHOTO ra3a (MpuMeHUMbIE (POPMBI 3aIHCH):

3 3 3m 3
U=—VRT =—NkT =——RT =ve, T =—pV
2 2 2 u 2

2.1.11 |3akoH JlanbTOHa AJIs JABJIECHUS CMECH Pa3pEKEHHBIX ra30B:

p=pitp2t..
2.1.12 | M3ormporiecchl B pa3peKeHHOM ra3e ¢ MOCTOSIHHBIM YHCIIOM MOJIeKy N (C MOCTOSTHHBIM KOJIMYECTBOM BelecTa V):

uzotepma (T = const): pV = const,

= e const
uzoxopa (V = const): T ,
vV _

n3o0apa (p = const): o const

['padpuaeckoe npeacrasiaeHue uzomnporneccos Ha pV-, pT- u VT-nuarpammax.

OO0beIMHEHHBINA Ta30BbIA 3aKOH:

\Y%
PY _ const
T

JUTSI TIOCTOSTHHOTO KOJIMYEeCTBA BemlecTBa Vv
2.1.13 |Hacoliiennsle ¥ HeHachllleHHbIE TTapbl. KauecTBeHHast 3aBUCUMOCTh IJIOTHOCTH M JAaBJICHUS! HACBHIIIEHHOIO Mapa OT

TEMIEPATYphl, UX HE3aBUCUMOCTb OT 00beMa HACBILIEHHOTO Mapa
2.1.14 | BnaxHocTb BO311yXa.
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pnapa (T) _ pnapa (T)

OtHocHuTenbHAasA BIAXKHOCTD: O= T T
P HACBIILL. T1apa ( ) p HACBILI. T1apa ( )

2.1.15 |M3meHeHMe arperaTHbIX COCTOSIHUI BELIECTBA: UCIIAPEHNE U KOHACHCALUs, KUIIEHUE KUJKOCTH
2.1.16 |M3meHeHMeE arperaTHbIX COCTOSIHUIN BEIIECTBA: IIJIABICHUE U KPUCTAIUIM3ALMS
2.1.17 |IIpeobpazoBaHue sHEPrUn B Ga3zoBbIX MEPEXOaax
2.2 TEPMOJUHAMUKA
2.2.1 TemnoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BuyTpenuss sneprus
223 Tennomepenaya kak crmoco®0 W3MEHEHUsT BHYTpEHHEH dSHepruum 0e3 coBepmieHus padorel.  KoHBekius,
TEIIONPOBOAHOCTD, U3JIy4EHUE
224 KonuuecTBo TEMIOTHI.
V nenpHas TEMI0EMKOCTh BemectBa ¢: O = cmAT
2.2.5 VY nenpHas Teminora napoodpazosanus L: Q = Lm.
VenbHas TeroTa miasnenus A: O =Am
VYV nenpHas TEII0Ta Cropanus Tomimaa q: Q = qm
2.2.6  |Dnementapnas paborta B TepmoguHamuke: A4 = PAV  Bpruucnenue pa6otsl mo rpaduky nporecca Ha pV-auarpaMmme
2.2.7  |llepBblil 3aKOH TEPMOJNHAMUKH:

Q12 = AU12 +A12 :(Uz _U1)+A12-

Anunabara:
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le =0= Alz :Ul _Uz :_AUIZ

2.2.8

BTopoii 3akon TepmoanHamuku. Heobparrumelie mporiecchl

229

[Tpunimne! aeiicTBus TemnoBbix MamuH. KIT/I:

= A _ Qo 10| _ [0

QHarp QHarp QHarp

2.2.10

MaxkcumansHoe 3Hauenue KII1. [{ukn Kapno:

T;Ia ~ Lxon T;(OH
maxn:nKapHO = r; ZI_T

Harp Harp

2.2.11

VYpaBHenue TermtoBoro 6amanca: Q1+ Qo+ Q3+ ... =0

OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1 DIIeKTpU3alus Tell U €€ NMPOABJICHUA. DINEKTpUUECcKui 3aps. JIBa Buaa 3apsaa. DjieMeHTapHbIN
SJIEKTPUUECKUMN 3apsijl. 3aKOH COXpaHEHUs AIEKTPHUUECKOTro 3apsija

3.1.2 B3anmopeiictBue 3apsioB. Toueunsie 3apsiabl. 3aKkoH KylnoHa: B OJHOPOAHOM BEIIECTBE C TUAJIEKTPUUECKON

MPOHUIAEMOCTBIO &

Fek |‘¥1Hf2‘: 1 .‘ql|‘L92|
er” 475880 re

3.13 Onexkrpuueckoe nojue. Ero gelicTBue Ha 3JIEKTPUUECKUE 3apsi/ibl

3.1.4 . P
I
Hanpsok€HHOCTD 3JIEKTPHYECKOTO OIS Ipodimii
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E,=k-L
ITone ToyeuHoro 3apsna: r-,

!

=3

= const

L

OJIHOPOJIHOE TIOJIE: 4

KapTtune! nuHMi HanpspKEHHOCTH 3TUX MTOJIEN

3.1.5 [ToTeHIMaTbHOCTh AEKTPOCTATHYECKOTO MOJIA.
Pa3HOCTh MOTEHIMANIOB U HANIPSIKEHUE:
A2 =q(¢1 —92) =-qgAo=qU
[TorenuuanpHas sHEprus 3apsaa B JIEKTPOCTATUYECKOM T0JIE:
W=qo
A=—AW
/4
¢=—
[ToTenuuan 351eKTpOCTaTUYECKOTO OIS q
CBs13b HANPSHKEHHOCTH TOJISI K PA3HOCTHU MOTEHIIUAIOB JIJIs1 OTHOPOIHOTO 3IEKTPOCTATUUECKOTO
nons: 7 =£4
3.1.6 [IpuHIMn cynepno3unuy 3JIeKTPUUECKUX TOJIEH:
b
3 . 1 .7 H . __F:" = D
POBOJHUKH B JIEKTPOCTATUYECKOM TI0JI€. Y CIIOBHUE PaBHOBECHS 3apsI0B: BHYTPU IPOBOAHMKA £ ,
BHYTPH M HA IOBEPXHOCTH MPOBOIHKKA ¥ = const
3.1.8 JIMDJIEKTPUKH B DJIEKTPOCTATHYECKOM T0j1e. JIM3IeKTpruecKast POHUIIAEMOCTh BelecTBa &

53



c=1
Konpencarop. DnekTpo€MKOCTh KOHAEHCATOpA:! U,

C:%ZSOS —eC,

DIEKTPOEMKOCTb IIIOCKOTO KOH/ICHCATOPA: d

3.1.10

Hapanneanoe COCAUHCHUC KOHIACHCATOPOB:

q :q1+q2 + U1:U2:... Cnapann:C1+C2+“-

5

[TocnenoBarenbHOE COCIUHEHUE KOHICHCATOPOB:

L
U=UtUst.. q=qr=.. Croex €1 G

b b

3.1.11

We
DHeprus 3apsHKEHHOTO KOHJICHCATOPA: 2 2 2

3.2

3AKOHBI ITIOCTOAHHOI'O TOKA

3.2.1

M

At .
Cua Toka: At=0  TTocTosSTHHBIN TOK: = const

Jlust nocrostHuoro Toka ¢ It

3.2.2

YcaoBus CYIICCTBOBAHUA BJICKTPUYICCKOT'O TOKA.

Hanpspkenne U u DJIC E

323

==
3akoH Oma JyIsl y4acTKa [Eenu: R

3.24

9HeKTpI/I‘IeCKOG COIMPOTHUBJICHUC. 3aBHCHMOCTD CONIPOTUBJICHHUA OAHOPOAHOT'O IMPOBOAHUKA OT €0 IJIMHBI U
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/
R=p—
ceueHus. Y 1eIbHOE CONPOTHUBIICHHE BEIIECTBA. S

3.25

A

E __ “"CTOPOHHHX CHII

Hctounuku Toka. 3/C ucrouHuka Toka: 9

BHyTpeHHee CONPOTUBIIEHUE HCTOYHUKA TOKA

3.2.6

3axon OMa A1 OJTHOM (3aMKHYTOM) 3JIEKTPUYECKOM
E
I=

LETH: E=IR+Ir , OTKyJia T

ey

o
~

3.2.7

Hapanneanoe COCAUHCHUC ITPOBOJIHUKOB!

1211+12+... U1=U2=... Rnapa_rm Rl RZ

b

HOCHGI[OB&TG.HBHOG COCAUHCHUC ITPOBOAHUKOB:

U:U1+U2+... ]12122... RHOCJ] :R1+R2+...

3.2.8

b
PaboTa 3J1eKTpHYECKOro TOKa: A=1Ut

2
3akoH J[>xoyns - Jlenua: O=I"Rt .
2

R-Q=A=Ri=1U=""
Ha pesucrope R

3.2.9

At
MOUIHOCTB JEKTPUIECKOTO TOKA! At—0

TeroBast MOILIHOCTB, BBIAENSEMAs HA PE3UCTOPE: R
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PE — AACT.CHII — E]

At
MOILIHOCTh MCTOYHUKA TOKA: At—=0
3.2.10 CB00OOIHbIE HOCUTEINH HIIEKTPUYECKHX 3apAI0B B IPOBOJIHUKAX. MeXaHU3MbI IPOBOAUMOCTHU TBEPIBIX
METAJIJIOB, PACTBOPOB U PACILJIaBOB JIEKTPOJIUTOB, ra3oB. [lonynpoBoanuku. [1o1ynpoBoAHUKOBBIN AMO
3.3 MAT'HUTHOE I10JIE
3.3.1 Mexanudeckoe B3auMOICCTBIE MarHUTOB. MaruuTHoe nosie. Bektop MarHuTHON MHAYKIWU. [IpuHImn
CYNEpPHO3UIIMYA MATHUTHBIX MOJICH: B=B+B;+..
JIuHUM UHIYKIIMU MarHUTHOTO nosis. KapTuHa TMHUM WHIYKIIMK MarHUTHOTO TOJISL TOJIOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB
332 OnbIT OpcTeaa. MarHuTHoe 1osie TpoBOJAHUKA ¢ TOKOM. KapThHa TMHUN WHAYKIIMA MAarHUTHOTO OIS
JUTMHHOTO IPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM
333 Cwia AMnepa, e€ HanpaBJIeHUE U BEIMYHUHA:
Fy=1Blsina , e % - yroj Mexay HanpaBJIeHUEM IIPOBOIHUKA U BEKTOPOM B
3.3.4 . Fiiop =|g|vBsina
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYMHA: P ,
rae @ - yron mexay Bektopamu Y u B NIpmxenue 3apsHKEHHOM YacTHUIbl B OJHOPOJHOM MarHMTHOM I0JI€
3.4 DJIEKTPOMATI'HUTHA A MHAYKIIA
34.1 [loTOK BekTOpa MAarHUTHOW MHAYKLIMHU: n T / B
[}
®=B,5=BScosa
34.2 SBnenue anekTpoMarHuTHOM HHAYKIMK. DJ1C nHAyKIMK
343 3aKOH 3JIEKTPOMarHuTHON MHAYyKIMU Dapajes:

E.:_A(D :_cp't

At At—0
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344

OJIC uHAYKIIMY B MIPSIMOM TTPOBOJHUKE
JUTMHOM 1, ABMXKYIIEMCs cOo

CKOpPOCTEIO ¥ (UJ‘Z )
MarHuTHOM noJe B:

B OJIHOPOJHOM

|E;|=Blucosa e & - yron MexIy

BexkTOpoM B n Hopmansro®

MIJIOCKOCTH, B KOTOPOM JIEXKAT BEKTOPBI ! 51 if"; ecli ILlB u vlB , TO |Ei ‘:BZD
34.5 [IpaBusio Jlenua
34.6 I @
NHAyKTUBHOCTB: 1 , Ui = LI.
E, __ A =—LI,
Camounnaykuust. DJIC caMOMHIYKINK: Atlpr-0
347 2
w L
DHeprust MArHUTHOTO TIOJISl KATYIITKHA C TOKOM: 2
3.5 SJIEKTPOMAT'HUTHBIE KOJEFAHU S 11 BOJIHBI
3.5.1 Koneb6arenbupiii kKoHTYp. CBOOOTHBIC

OJICKTPOMAruHuTHBIC KOHe6aHI/I$I B UACAJIbHOM
KOJIeOaTeIbHOM KOHTYDE:

{q(r) =Gmax SIN(O7+Pg)

I(t) =q; = O pnax COS(OF+ Qo) =1, COS(OF+Pg)

2r |

®opmyna Tomcona: , OTKyZa

r=2nLC "7 JIc
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CBs3b AMIUIMTYJBI 3apsaga KOHACHCAaTOopa € aMHJIHTy,I[Oﬁ CHJIBI TOKA IIpH CBO6OI[HBIX OJICKTPOMAarduTHBIX
I
__~max
Qmax -

KOJICOAHMSIX B MICATbHOM KOJIe0aTeIbHOM KOHTYpE:

3.5.2 3aKOH COXpaHEHUs YHEPTUU B UICAIbHOM KOJIeOaTEIbHOM KOHTYpE:
2 2 2 2
CU® LI CU"max LI max
+ = = =const
2 2 2 ,

3.5.3 BrIiHYXI€HHBIC 2JIEKTPOMAarHUTHBIC KoJiebanus. PesoHnanc
3.54 [lepemennsiii Tok. [IponsBoacTBo, epeaaya u norpediaeHne

3JIEKTPUYECKON SHEPTUHU
3.5.5 CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. B3anmHas opueHTanus

BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE B BaAKyyME: ElBlc
3.5.6 [Ixana 3neKTpOMarHUTHBIX BOJIH. [IpumMeHnenune

DJIGKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITUKA
3.6.1 [IpssMosIMHENTHOE pacCIpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. Toueunbiil uctouHuk. JIyd cBera
3.6.2 3aKOHBI OTPaKEHUS CBETA, a=p
afp

3.6.3 ITocTpoenne n300pakeHHi B TNIOCKOM 3€pKaJie
3.6.4 3aKOHBI IPEJIOMIIEHUS CBETA.
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sin a.=n, sin |
Ipenomnenne cpera: 15 =" B.

AOCONIOTHBIN MOKa3aTesb MPETOMIICHUS:
_ C
Nage =—
L

OTHOCHTEIBHBIN NIOKA3aTENDb IPEIOMIICHHUS: 1
Xon JIy4eil B Ipu3Me.
CooTHoOIIEHHE YaCTOT U COOTHOILIEHUE JIJIMH BOJIH IPU NEPEX0]I€ MOHOXPOMATUYECKOTO CBETA YEPE3

TpaHUILy pas3acia ABYX ONTHYCCKUX CPCI:
VI =V, n]7\.1 =l127»2
b

3.6.5 [TonHOE BHYTpEHHEE OTpa’KEHHUE.
H,<H, H,
[IpenenbHbIiA yroJ MOJTHOTO BHYTPEHHETO
OTpaKeHHUS:
. 1 ny
Sin a’rrp ==
Aoy M
3.6.6 Cobuparomue u paccenBaromue JuH3bl. ToHKas mH3a. DOKYCHOE PaCCTOSHUE U ONITUYECKAsk CHJIa TOHKOM

D=+

JIMH3BI: F
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3.6.7

®opmyJia TOHKOH JTMH3bI: d T
bt Ny
4 F\ h
VBenudueHue, gaBacMoe JIMH30M: f
W
roh Ul
H d

D<O:>F=i<0
D

B ciydae paccenBaronieit JIMH3LIL:

= iz m<1
H d

3.6.8

XoJ ay4da, NpOoIIeAIero JUH3Y MO/ MPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOM onTHyeckoi ocu. [loctpoenne
M300paXEHHI TOYKH U OTPE3Ka MPSMOI B COOMPAIONTNX U PACCEHBAIONINX JIMH3AX M UX CHCTEMaxX

3.6.9

doToanmapar Kak ontudeckuii npubop. ['1a3 kak ontuyeckas cucrema

3.6.10

WnTepdepenmus creta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS HAOIIOJCHUSI MAKCUMYMOB 1 MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB!

A

A=2m= —0,41,42,43,..

MAaKCUMYMBEI -

A
A=C2m+1)—
@m+1)=

=0,+1,+2,+
MUHUMYMBbI -  m=04£122%+3,..,

3.6.11

Hudpakuus ceera. Judpakunonnas pemérka. Y caoBrue HaOII0IeHUS ITaBHBIX MAKCUMYMOB TIpU

HOPMaJIbHOM I1aICHUM MOHOXPOMATHYECKOT'0 CBETA C JJIMHOW BOJIHBI A Ha peméTKy ¢ nepuoaom d:
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dsing,=m\ m=0,£1,£2,£3,..

3.6.12 Jucnepcus ceera
4 KBAHTOBAA ®U3UKA
4.1 KOPITYCKVJISIPHO-BOJTHOBOM JIY AJIU3M
4.1.1 I'mnoresa M. Ilnanka o kBaHTax. @opmyia [1nanka: E=hv
4.1.2
E=hv :EZ pc
®oToHbl. DHeprus GpoToHa: A .
E hv h
p =
Nmnynse potona: c ¢ A
4.1.3 Dotorddekt. Onbitel A.I'. Ctonerosa. 3akoHbl hoTorpdexTa
4.1.4 VYpaBuenue DitHmTeiHa 1715 GoTodddekra:
Ec])orona = ABbeona + EKHHmaX
he
E =hv =— “'BEIXOma Kp
e tdoToHA By , A‘KP ,
mv2
EKMHmax =%=€U3m‘l
4.1.5 JaBnenue ceera. JlaBieHue CBETa Ha MOJHOCTHIO OTPAKAOILYIO IIOBEPXHOCTH U HA IOJHOCTHIO
NOIVIOUIAOITYIO TOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 IInanerapHasi MOJEeIb aTOMa
422 [ocrynatsl bopa. U3ny4yenue u norsomieHne GOTOHOB MPH MEPEXOJIE aTOMA C OHOTO YPOBHS SHEPTUH Ha

JIPYTOM:
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he _

by ‘E” _Em|

hv ., =
mn

423 JIuHeityaTpie CIEKTPHI.

CnekTp ypoBHEW PHEPTUH aTOMa BOAOPOA:

-13,65B
Ey=—7F—
n ,n=1,2,"3,...
4.3 OU3NKA ATOMHOI'O AJIPA
4.3.1 Hyxknionnas monens siapa ['eitsenOepra - MiBanenko. 3apsi sapa. MaccoBoe uucio sapa. M3oromsl
432 PamnoakTuBHOCTE.
A A-4 4
Ambda-pacnan: ZX > z-Y +oHe
bera-pacnan.
A A 0.,
DIIEKTPOHHBIN B -pacman; 72X 7Y+ e+ v,
A A 0.,

[To3uTporHbIi I -pacma: 72X 7o+ et Ve

['amMma-n3nydenue
433 -

CN(t)=Ny2 T
3aKoH paIMOaKTUBHOTO pacraja: .
-+

IlycTh m - Macca paluOaKTUBHOTO BemiecTBa. Torma m(t)=mg2

434 S nepuble peakuyu. JleneHue u CUHTE3 AJiep
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KpuTtepuu 1 HOPpMbI OLIeHKH 3HAHUI, YMEHHUI U HABBIKOB 00yJarommXxcs:
O1eHKa YCTHBIX 0TBETOB 00y4Jarommxcs

OtMmeTKa «5» CTAaBUTCS B TOM C/lyuyae, eC/i 00ydaroL[uiics TIOKa3bIBaeT BePHOe TIOHMMaHHe (hM3MUecKol CYL[HOCTA PacCMaTpHUBaeMbIX
sIBJIEHUI 1 3aKOHOMEPHOCTel, 3aKOHOB U TeOPHH, a Tak ke MpaBU/IbHOe orpesienieHre (Gr3UUecKUX BeUUYMH, UX eJUHUL] U CTIOCOOOB U3MepeHus:
MPABUIbHO BBITIOJ/IHSIET UePTeXU, CXeMbl U TpaMKH; CTPOUT OTBET 10 COOCTBEHHOMY I/IaHY, COMPOBOYK/aeT paccka3z COOCTBEeHHBIMU MPUMePaMH,
yMeeT MPUMeHSTb 3HaHUsI B HOBOW CUTYyalLMW TPH BBITIOJTHEHWH MPAKTHUeCKUX 3aJjaHUii; MOKeT yCTaHOBUTh CBSI3b MeXKY M3yuyaeMbIM U paHee
M3yueHHbIM MaTepUasioM 1o Kypcy (HU3MKHU, a TaKKe C MaTepuasoM, YCBOeHHBIM TTPU U3YUeHUU APYTUX MTPeJMeTOB.

OTmeTKa «4» CTaBUTHCS, €C/IM OTBET yueHWKa Y/IOB/IETBOPSieT OCHOBHBIM TpeOOBaHUSIM Ha OLIeHKY 5, HO AaH 06e3 HCII0/Ib30BaHUS
COOCTBEHHOr0 TIIaHa, HOBBIX TIPUMEPOB, Oe3 TpUMeHeHWs 3HaHWW B HOBOM CHUTyallud, 6e3 WCIOIb30BaHUSI CBs3eil C paHee W3y4YeHHBIM
MaTepuaJioM U MaTeprasioM, YCBOEHHBIM TPU U3yUeHUH [Ip. TIPeIMEeTOB: eC/Id YUallliicst Z0MyCTHI OAHY OIIMOKY Mir He 6ojiee [BYX HeJOUETOB
Y MOXKET UX UCTIPaBUTh CaMOCTOSITETbHO UK C HEDOJTBIIION ITOMOIIbIO YUUTEJIS.

OTrmMeTKa «3» CTaBUTHCS, €CJIM YYallUiCs TMpaBWIbHO TIOHUMaeT (U3MUECKYI0 CYIIIHOCTb pacCMaTpUBAaeMbIX —SIBIEHUM WU
3aKOHOMEepPHOCTel, HO B OTBeTe MMEIOTCsl OT/ebHble TMpoOesibl B YCBOEHHWM BOMPOCOB Kypca (PM3WKH, He TIPersTCTBYIOLUe AajbHelleMy
YCBOEHHWIO BOMPOCOB TPOTPAaMMHOTO MaTepHasa: yMeeT NMPUMEHSITh TOJyYeHHbIe 3HAHWS TPU PeIlleHWH TPOCTBIX 3a7iau C WCTOIh30BAHUEM
TOTOBBIX (DOPMYIJI, HO 3aTPYAHSIETCS TIPU PeIIeHUH 3a/jau, TpeOyroIXx nmpeoObpa3oBaHust HEKOTOPBIX (HOPMYJI, IOMYCTHI He Oosiee ofHOM rpy0oit
OITMOKK U IBYX HeOUETOB, He Oosiee ofjHOM rpyboi U ofHOM HerpyOoii onmbku, He 6osee 2-3 HerpyObIX OIMMOOK, OIHOW HErpyOoU OITMOKK U
TPEX HeJOYETOB; JOMYCTU 4-5 HeJOUETOB.

OTMeTKa «2» CTaBUTCSI, €C/TU YUalllUHCs He OBJ1a/ie/ OCHOBHBIMM 3HaHUSIMH U YMEHUSIMUA B COOTBETCTBUH C TPeOOBaHUSMU MPOTPaMMbI 1
JIOTTyCTU/ OOJIbIIIe OIMOOK U HEIOUETOB UeM HEOOXOUMO JIJIsT OLIEHKH «3».

OtmeTKa «1» CTaBUTCS B TOM C/Ty4ae, eC/Ti YIeHUK He MOXKET OTBETUTb HU Ha OJJUH W3 MTOCTaB/IeHHBIX BOITPOCOB.
OneHKa KOHTPOJIbHBIX paboT

O1MeTKa «5» CTAaBUTCS 3a pa60Ty, BBITTIOJIHEHHYIO TMOJ/JIHOCTBRO 0e3 ommboK He,ELO‘-IéTOB.
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OtMmetKa «4» CTaBUTCS 3a paboTy, BBLITIOJHEHHYIO TOJIHOCTBIO, HO TIPU Ha/MUWK B Hell He Oojiee OoiHOM TpyOoi U OfHOM Herpyboit
OIIMOKY ¥ OJJHOT'O HeZlouéTa, He Oosiee TPEX HEOUETOB.

OtMeTKa «3» CTaBUTCS, C/T YUEHHK TIPAaBUIbHO BBITIOJIHU He MeHee 2/3 Bcel paboThI WM JOMYCTHI He Oosiee ofHOM rpyOoi ommbKu
U.JIBYX HEZIOUETOB, He OoJiee ofHOM rpyOoii OIMOKHM U OfHOUM HerpyOoii omumbKu, He 6oJiee Tpex HErpyObIX OMIMOOK, OJHOM Herpy0oi OIMOKH
U TpPeX HeJOUETOB, TIPU HaMUuu 4 - 5 HeJOUETOB.

OTMeTKa «2» CTaBUTCS, eC/TA YKC/I0 OUIMOOK U HeJOUETOB TMPEBBICU/IO HOPMY /I/Isl OLIEHKU 3 WJTH TPABU/IBHO BBITIOJIHEHO MeHee 2/3 Bcel
paboThlI.

OTMeTKa «1» CTaBUTCSI, /T YYEHUK COBCEM He BBITIOIHU/I HU O/JHOTO 3a/IaHMsI.
OneHKa /1a00paTopHBIX pabdoT

OtMeTKa «5» CTaBUTCS, €C/IM YUYAIIMACS BBITIOMHSET PaboTy B MOHOM oObeme C cobOmofeHreM HeoOXOAMMOU TI0C/el0BaTeTbHOCTH
TIPOBE/IEHHSI OTTBITOB ¥ M3MEPEeHHIA; CaMOCTOSTeTbHO M parfiOHa/IbHO MOHTHUPYET HeoOX0oZiMMoe 000py/IoBaHHe; BCE OMbITHI TIPOBOZWT B YCJIOBUSX
Y peXkuMax, 00ecrieurBarolix MoJTydeHre TIPaBUIbHBIX Pe3y/IbTaTOB U BLIBO/IOB; COO/IO/IaeT TpeOOBaHMS MpaBU/I 0e30MacHOCTH TPYZA; B OTUETe
MPaBUIBLHO M aKKypaTHO BBITOJIHSIET BCe 3alMCH, TaO/MIbl, PUCYHKH, UepTeXd, rpaduku, BBIUMCAEHUs; TIPABUIBHO BBITIOIHSIET aHaIu3
TIOTPEIITHOCTeM.

OTMeTKa «4» CTaBUTCS, €C/IM BBITIOJIHEHbI TpeOOBaHMs K OlleHKe «5» , HO ObUIO [OMYIIEHO [JBa - TPU HeJoueTa, He Oojiee OIHOM
Herpy0o#i OIIMOKHK U OHOTO HeI0UETA.

OtrMeTKka «3» CTaBUTCS, €C/U pa60Ta BLITIOJIHEHA He IIO/JIHOCTBHO, HO 00beM BBITIOJTHEHHOM YacTh TdKOB, IIO3BOJI€T TIIO/IYUHTbH
MpaBW/IbHbIE€ PE€3Yy/IbTAThl U BBIBOABI: €CJ/IM B X0Oe MPOBeAeHKA OIIbITa U I/I3MepeHI/Iﬁ ObLTH AOMYyIIEHbI OIIMOKM.

OTMeTKa «2» CTaBUTCS, ecav paboTa BBIMO/HEHA He TIOJIHOCTHI) M O00BeM BBITIOJTHEHHOM uacTH PaboThl He T03BOJIseT CAesaTh
TMIPaBUJIbHBIX BBIBO/IOB: €CJIM OTBITHI, N3MepeH!s], BBIUMC/IeHNs, HaOJTFOeHHSI TTPOU3BOAU/INCH HEITPaBUJIBHO.

OtmetKa «1» CTaBUTCS, €C/IM YYaIIUNACS COBCEM He BBITIONHUII PaboTy.

Bo Bcex ciyJasix orjeHKa CHIDKAeTCsl, eC/Id YUeHHK He cobmrofan TpeboBaHus MpaBuI 0e30macHOCTH TPYAa
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TEMATHUYECKOE IVNTAHUPOBAHUE
10 K/TIACC

Ne | Pa3pen, cogepxaHue. Tema ypoka J/1IeKTpPOHHBIe IU(pOBLIe Kon-
YPoK oOpa3oBaTe/IbHbIE PeCypPChI BO
a YacoB
1 Paszpen 1. PU3UKA 1 METO/IbI HAYUHOI'O dusnka — Hayka o npupoge. HayuHble bubmoTeka LIOK 1
ITO3HAHUSA (2 uv) MeTO/ibl TI03HAHUSI OKPYKarolllero Myupa https://m.edsoo.ru/ff0c32e2
2 ®dusuka — Hayka 0 Inipupoje. HayuHble MeTObI 1
MO3HAaHWsl OKpy)Kawollero wmupa. Posb 3KcriepuMeHTa U
TeOpHMH B TIpoliecce TO3HaHWSI MNPUPOJbL. JKCIEPUMEHT B
dbusuke.
MogenupoBanue (r3UUyecKUX siBIeHUM U TporieccoB. | Posib 1 MecTo ¢hv3uku B hOpMUPOBAHUU Bumiorexa [TOK
Hayunele ~rumoressl. u3nyeckhe 3aKOHBI M TeOPHH. | COBPEMEHHOM HAYUHOM KApTHHLI MIpa, B https://m.edsoo.ru/ff0c33e6
['paHullbl TIPUMEHUMOCTH (PU3UUeCKUX 3aKOHOB. [Ipuniun | IPAKTUYECKOU NEeATE/IbHOCTU JIT0AeH
COOTBETCTBUSI.
Posib 1 MecTO ¢U3MKK B JOPMHUPOBAHUM COBPEMEHHOM
HayuyHOU KapTHHbI MUPa, B MPaKTUYECKOW JesITeIbHOCTU
JIIOflen
3 Pazgen 2. MEXAHUKA (18u) MexaHuuecKkoe ABWXeHHe. 1
Kunematuka -5 u OTHOCUTEIBHOCTH MeXaHUYeCKOIo bubmoreka LJOK
MexaHuyeckoe JIBUKEHHe. OTHOCUTENBHOCTD | ABWKeHUs. [lepemellieHre, CKOPOCTb, https://m.edsoo.ru/ff0c3508
MexaHu4eckoro AswxeHus. Cucrema orcuéra. TpaekTopus. YCKOpeHHe
4 [TepemeljeHne,  CKOpoCTb  (CpeAHsisi  CKOPOCTb, 1
MrHOBeHll{)aﬂ CKOpOCTb) U y(?xope}me METepHaanoﬁ ”II?OHKI/I, PaBHOMepHOe NpsSIMOTMHEWHOE [IBUKEHUe bubmorexa [IOK
https://m.edsoo.ru/ff0c3620
MX TIpOeKLMM Ha OCH CUCTeMbl KoopAuHar. CroxkeHue
5 repeMelLleHUI U CJI0)KeHHe CKOPOCTeu. PaBHOyCKOpeHHOe NpsSIMOTMHeHHOe Bbubmuoreka LIOK 1
PaBHOMepHOe ¥ paBHOYCKOpEHHOe NPSAMOJMHeNHOoe | [JBIKeHHe https://m.edsoo.ru/ff0c372e
6 CBo6o/iHOe TIafieHue. Y CKOpeHue bubmoreka [JOK 1
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10

11

12

13

14

15

16

17

JBwkeHre. ['padmky 3aBUCHMOCTH KOODJMHAT, CKOPOCTH,
YCKOpeHUs], IIyTH U TepeMellleHrsT MaTepuaJbHOM TOUKUA OT
BpeMeHHU.

CBoboHOe nazieHue. Y ckopeHre cBOOOHOTO MafleHus..

KpuBonuHeliHoe aBwkeHue. [IBy>keHHe MaTepuanbHOU
TOUYKH 110 OKPY>KHOCTH C IIOCTOSTHHOM I10 MOZY/TIFO CKOPOCTBIO.
YrnoBasi cCKOpoCTb, JIMHelHasi cKopocTb. [lepros M yvacToTa
obpartieHus1. LleHTpocTpemMUTe/IBHOE YCKOPEHUE.

TexHuueckue yCTPOWCTBa " NIpaKTHYecKoe
TIpUMeHeHNe: CIUAOMETD, [BWKeHUe CHapsi/ioB, LielHble U
peMéHHbIe nepesiauM.

JuHamuka -7 u
[MpuHuun otHocutenbHOCTH ["anmunes. IlepBbild 3aKOH

HeroToHa. MIHepLiManbHbIe CUCTeMbI OTCYETA.

Macca Tena. Cwuna. IlpuHLMO Cyneprnosuiv CUJL.
Bropon 3akoH HbroToHa /11 MaTepyanbHOM TOUYKW. TpeTuit
3akOH Hpl0TOHA /17151 MaTepuaibHbIX TOUeK.

3aKoH BCceMUPHOro TaroteHus. Cuna TsokecTd. [lepast
KOCMMUeCKasi CKOPOCTb.

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

Tpenne. Buzibl TpeHUs (IOKOS, CKOJIbKEHUS], KAUeHUs]).
Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIbKEHUSI U
cuna TpeHus TMokosd. Kospduiuent Tpenus. Cuia
COIIPOTHBJIEHUS TIPY JBY)KEHNUH TeJla B KUAKOCTH WU rase.

[TocTynatesibHO® M BpalllaTe/JIbHOe  JIBUKEHHe
abCcoM0THO TBEPAOTO Tesa.

MoMeHT cu/ibl OTHOCUTeNBHO OCH BpalleHus. [lneuo
CU/BL. Y C/I0BUS paBHOBECHS TBEPZOro TeJa.

CBOOOJHOTO TIa/IEHUST

https://m.edsoo.ru/ff0c39cc

KpuBosnvHeliHoe ABWXeHUe. [IBI>KeHHe bubmoreka [JOK 1

MaTepHa/IbHOM TOUYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada

[TpuHiMn oTHOCKTEeNnbHOCTH ["anuest. Bubmiorexa [IOK 1

NHueprjanbHble CUCTEMbl OTCYeTa. https://m.edsoo.ru/f0c3bed

ITepBbIii 3akoH Hbr0TOHA — -

Macca tena. Cuna. [IpuHLiun Bu6mmoreka LOK 1

CyMeprIO3HL{tH CiT. BTOPOH 3aKOH https://m.edsoo.ru/ff0c3be8

HbroToHa /1711 MaTepuabHOU TOUKU — )

Tpetuu 3akoH HeroTOHA A17151 bubmoreka [JOK 1

MaTepHaIbHbIX TOUeK https://m.edsoo.ru/ff0c3be8

3aKOH BCeMUPHOro TaroreHus. Cumna bubmoreka LIOK 1

TsbKeCTH. [TepBasg KocMHUUecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00

Cuna octu. 3akoH ['yka. Bec Tena Bubmorexa [OK 1
yipyr ’ yKa. https://m.edsoo.ru/ff0c3e18

Cuna tpenusi. KosgpuieHT TpeHusl. Bubmoreka IIOK 1

Cusa conpoTHB/IEHUS MPU IBUKEHWH TeJla )

B JKUJIKOCTH WIH rase https://m.edsoo.ru/ff0c3{f76

[ToctynaTenbHOe U BpalaTeabHOe 1

JIBIDKeHHe abCOFOTHO TBEP/IOTO Tera. bubmoreka LJOK

MowmeHT cuibl. I1nedo cuibl. Y cioBus https://m.edsoo.ru/ff0c41a6

paBHOBeCHsl TBEPJOTrO Tesla

VmMnynbc MaTepyanbHOW TOUKU, CUCTEMBI 1

MaTrepuasbHbIX TOUeK. IMIy/bC CUIBI. bubmoreka LIOK

3aKoH coxpaHeHUs UMITy/Ibca. PeaktBHOe | https://m.edsoo.ru/ff0c43d6

JIBIDKEHUE

Pabota 1 MolHocTh cunbl. KuHeTnueckast 1

o bubnuoreka LIOK

SHeprusi MaTepuaJbHON TOUKU. Teopema )

00 M3MeHeHUH KWHeTHUeCKOW SHepTUn https://m.eds00.ru/ff0c4502

ITorenyuaneHas sHeprus. [loTeHuansHas bubmoTeka LIOK 1

SHEprusi yrpyro /iehopMUpOBaHHOU

https://m.edsoo.ru/ff0c461a
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TexHUUeCKHe yCTPOMCTBA U NPaKTUUeCKOe MpUMeHeHHe:
MO/IIUITHUKY, [IBU)KEHHe UCKYCCTBEHHBIX CITyTHUKOB

npy>kuHsl. IloTeH1uanbHas sHeprus Tena
BOJIM3U [TOBEPXHOCTU 3eMJIU

18 3aKOHBbI COXpaHEeHHUs B MeXaHUKe -7 U [ToTreHLManbHBIE Y HEMTOTeHLMa/IbHbIe 1
Vmnynsc MaTepuaZbHOW TOUKM (Tena), CUCTeMbl | cuibl. CBsSI3b pab0OThI HEMTOTEHI[AATBHBIX Bubmmoreka [IOK
MarepuasbHbIX ToYeK. VMnyneC Ccuabl M M3MeHeHue | CWI C M3MeHeHHeM MeXaHWYeCKOou https://m.edsoo.ru/ff0c478c
MMITy/IbCa Te/la. 3aKOH COXpaHeHHs MMIy/bca. PeaktusHoe | HEPTHMH CHCTEMBI TEI. 3aKOH COXpaHeHUs!
JBIDKEHNe. MeXaHUYeCKOU SHepruu
19 Pa6oTa CuTbL. MOIIHOCTb CHJTBL JlaboparopHast paboTa «VcciegoBaHue 1
KuHeTnueckasi 3Heprusi MaTepranbHOM TOUKU. TeopemMa CBA3M PaGOTHUCHHH ¢ MSMEHEHUEM
o MexXaHWUyeCKOM SHepryuy Teja Ha IpuMepe
00 U3MeHeHUH KHHeTUUYeCKOH SHEePrUH.
PaCTsKeHUs] PE3UHOBOI0 JKI'yTa»
20 [TotenianeHasg >Heprus. [loTeHuManbHasg 3SHeprus 1
ynpyro JedopMHPOBaHHON TMpYyXuHbL. [loTeHIManbHas
3Heprusi Tesia BOIM3U MOBEPXHOCTU 3eMJTH.
[ToTeH1ManbHble W HeMOTeHLUanbHble Cuibl. CBs3b

pabOThI HETTOTEHI[UA/TBHBIX CUJT C U3MEHEHHEM MeXaHUYeCKOH

SHEPruM CUCTeMbl Tej. 3aKOH COXPaHEHHsI MeXaHUueCKOn

SHEpruu. KoHTponbHast paboTa 1o TemMe « 3aKOHBI
Ynpyrue u Heyrpyrve CTOJIKHOBEHUS. COXpaHEeHHsI B MeXaHUKe»
TexHuueckue yCTPOMCTBA u MpakTUUecKoe

TpUMeHeHWe: BOJOMET, KOMEp, TMPYXUHHBIA MUCTOJET,

JIBIDKeHUe paker.

21 Pazpen 3. MOJIEKYJIAPHASI ®U3UKA OCHOBHBIe M0JIOKEHUST MOJIEKYJ/ISIPHO- bubmoreka [JOK 1
TEPMOJUHAMMKA (25 u) KUHeTH4YeCckou Teopun. bpoyHoBCKoe https://m.edsoo.ru/ff0c4dc2
OcHOBBI MO/IeKY/IIPHO-KMHEeTHYeCKoH Teopuu -10u JBrkenue. lubdysus

22 OcCHOBHBIE TIO/IOKEHUsI MOJIEKY/IIPHO-KMHETUUeCKOW |  XapakTep JBW>KEHUS ¥ B3aUMO/IeHCTBUS bubmioreka LJOK 1

TEOPDUM W WX OMNbITHOe oOocHOBaHUe. BpoyHOBCKOe

yacTul BemjectBa. Mojiesin CTpoeHus
ra3oB, KUJKOCTEN U TBEPABIX TeJl

https://m.edsoo.ru/ff0c4dc?2
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23 [BUKeHue. Ouddysus. Xapakrep JIBUKEHHUS u | Macca monekysn. KonvuuecTBo BelrjecTsa. bubmoreka LJOK 1
B3aUMO/IeliCTBUSA YaCTHUIL] BelllecTa. Mogie/u CTpoeHus rasos, | I1ocTosgHHas ABoraspo https://m.edsoo.ru/ff0c4dc2
24 | )ugkocTeli ¥ TBEPABIX Tell U 0ObACHEHMe CBOWCTB BelllecTsa | 1€I/IOBOe paBHOBecHe. Temreparypa 1 eé 1
HA OCHOBe STMX Mogeeil. Macca u pasmepbl Mojekys. | M3Mepenue. Illkana Temnepatyp Lembcus
25 | Konuuectso Berectsa. [TocTosHHast ABOrazpo. MﬂeaﬂbHHH;&‘z; MKT. Ocnostoe EH6HI;I/OTEI§‘ HOK/ff() At 1
TerioBoe paBHOBecue. TemrmiepaTypa U eé W3MepeHUe. YPABHEHHE tps://m.edsoo.ru/titcatde
26 AbGcosroTHast TeMmiepaTypa Kak Mepa 1
IlTxana remneparyp Llenbcus. o N
M OCHOBHOR ABHEHIE cpeiHer KUHeTUYeCKOM SHepruu bubnuoreka LIOK
OAEE H,qeam,Horci rasa. YP JIBIKEHUST MOJIeKyJ/l. Y paBHeHUe https://m.edsoo.ru/ff0c511e
MOJIeKy/IPHO-KUHETUYECKOH  TeODUM  H/Iea/IbHOTO  Ta3d. | Moy neneesa-Knaneiiposa
27 A6comoTHas TeMriepaTypa Kak Mepa CpefiHell KWHeTUUeCKOH | 3akon JlansToHa. T'a30BbIe 3aKOHEI 1
28 SHeprurM TeIvioBOro [ABWOXKEHHsA  4YaCTUll TId3d. IIIkana HaGOPaTOPHaH PaGOTa «MCC]’IE'E[OBHHI/IQ 1
TeMIIEPaTyp KenbBUHa. I"'a3oBLIe 3dKOHBI. YPaBHEHI/Ie 3aBUCHMMOCTHU MeXYy MapameTpamMu
MenpeneeBa—Knanelipona. 3akoH [lanbToHa. V3omporjeccsl B | COCTOSIHUS pa3pekKeHHOro rasa»
29 H/lea/lbHOM rase C TIOCTOSIHHBIM KOJIMYeCTBOM BelrjecTBa. | VI30MpoLiecchl B /jeanbHOM rase u ux bubmuoreka LIOK 1
Fpa(bl/lquKoe rpe/iCTaB/ieHue U30MPOLIeCCOB: W30TepMa, FpaCbI/IquKoe npeacTaB/IeHHEe httDS://m.edSOO.FU/ffOC570e
30 u3oxopa, usobapa. KoHTposbHas pabota 1o TeMe «OCHOBBI 1
a7 TexHUUeCKHe YCTPOWCTBA U TIPaKTUYECKOe 1];/[KT» ;
MIpYMeHeHHe: TepMoMeTp, bapomeTp. HYTPEHHAA SHEPTUA
TePMO/[UHAMUUECKOW CUCTEMbBI U CITOCOOBI
OcHoBBI TepMOAHAMUKY -109 . bubmoreka LJOK
T B e€ n3meHeHUs1. KomyecTBo TerioTsl U https://m.edsoo.ru/ff0c5952
epMo,/:u/IHaMHquCKaﬂ cucTema. HYTpeIfHHH SHEPIUS | oG ora. BHyTpeHHsis SHEPrus ://m. .
TePMO/JMHAMMYeCKOH CUCTEMbI M CTOCOObI e€ W3MeHeHMs. | JIHOATOMHOTO H/Iea/IbHOTO rasa
32 KomuectBo TeryioThl W paboTa. BHyTpeHHsIST 3Heprus Bubmoreka LIOK 1
. | Bwupgpel Terionepenaun
OJHOATOMHOTO UJleaJlbHOTO Ta3a. Buzbl Ternsornepejauu: https://m.edsoo.ru/ff0c5c36
33 TeIJIONPOBOAHOCTb, ~KOHBEKLMsl, M3/IyueHHe. Y/JenbHas | Yje/lbHas TEIJIOEMKOCTh BELeCTBa. Bu6mmorexa [[OK 1
TeMJI0OEMKOCTh  BelllecTBa. KomuuecTBO  TersioTel mpu | KoanuecTBO TeIJIOTHI IPH Terionepesaye.
o https://m.edsoo.ru/ff0c5c36
Ternonepezaye. AppabaTHbIA mporecc
34 IlousTie 06 aguabaTtHoM rmporiecce. IlepBblii 3akoH | 11€PBBIM 3aKOH TePMOJMHAMUKU U €T0 bubmoteka LIOK 1
TePMOIHHAMIKH. TIpuMeHeHHe MepBoro 3akoHa | [IPUMEHeHe K U30Mpolieccam https://m.edsoo.ru/ff0c5efc
35 HeobpaTtumocCTb IpOLIeCCoB B MPUPO/JIE. bubmoreka LIOK 1
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TepMO/IMHAMUKH K M30MpoLieccam. I'paduueckast | BTopoli 3aKOH TepMO/IMHAMUKU https://m.edsoo.ru/ff0c6230
36 WHTepIIpeTarysi paboThI rasa. [TpuHuun feiicteus u KI1/J TerioBoit bubnuoreka LIOK 1
Bropoii 3akoH TepMOAMHaMUKU. HeobpatumocTs | MAlIMHBL https://m.edsoo.ru/ff0c600a
37 TPOLIECCOB B MPUPOIE. Ly KapHo 1 ero KITJI BI/I6JI.I/IOTEKa LHOK 1
TenioBble MalliMHbl. [IpUHLIUAIIBI 1€HCTBUS TETIOBBIX https://m.edso0.ru/ff0c6938
38 MamvH. [TpeoOGpa3oBaHusi SHEPrUM B TEIJIOBBIX MalllMHAaX. JKojlorHeckue npobieme! Bubmiorexa LIOK 1
KoadduipeHT rmone3Horo [elcTBUS TeMNOBOM MalllMHBbI. TennoaﬂepreT? s https://m.eds00.ru/ff0c6a50
39 . O6o6maromuii ypok «MoJieKyrsipHast 1
Lukn KapHo u ero kKo3(@ULMeHT TM0JIe3HOTr0 [eHCTBUSI. (¥3HKa. OCHOBEI TEPMOHHAMUKIY
40 OKoJiornyeckye mpood/eMsbl TenUJIoaHepreTHKI/I. KOHTpO/bHas paboTa o Teme «OCHOBbI 1
TexHuueckue yCTpOiiCTBa u MPAKTUYECKO® |  repyoiHHAMMKI
41 rpUMeHeHWe: JBUraTe/lb BHYTPEHHero CropaHusi, ObITOBOM ITapooGpasoBaHUe U KOH/IEHCALIVSL. Bu6moteka LIOK 1
XOJIOAWIbHHK, KOHIULIMOHED. Wcnapenue v KureHue https://m.edsoo.ru/ff0c63b6
42 ArperaTrHble  COCTOSAHMA BelecTBa. @PaszoBble | AOCOMIOTHAS U OTHOCUTETbHAS BJIAXKHOCTh | bubmmoreka [IOK 1
nepexojsl -5 4. BO3/yxa. HacklieHHblIi nap https://m.edsoo.ru/ff0c64d8
43 [Tapoobpa3oBaHre ¥ KOHfeHcauus. Mcmapenuwe wu | TBEpAoe Teso. Kpuctaninueckue u 1
KdreHre. AGCOMOTHas ¥ OTHOCHTeNbHasi —BI&KHOCTH | AMOPQHbIE Tena. AHM30TPONHS CBOKCTB Bubnmorexa LIOK
posgyxa.  HacbimeHmsii  map.  Y/edbHas — Terpiora | KPHCTalIoB. JKukvie KpucTasiibl. https://m.edsoo.ru/ff0c65f0
rnapoobpa3oBaHus. 3aBUCUMOCTb TeMITepaTypbl KUTIEHUS OT CoBpemeHHbIEe MaTepHakl
44 JlaB/IeHUs]. 1
TBéppoe Teno. Kpucrannmueckve v amopgHble Tena.
AHW30TpONUSl CBOMCTB KPUCTA/UIOB. JKujkue KpUCTasbl.
CoBpeMeHHble Marepuassl. IlnaBneHue U KpucTa/id3aLus.
Y enbHas Teniora nasaeHus. Cybmmarys. [InaBnenvie v KpyucTanau3alus. Y JejbHas bubmoreka [JOK
YpaBHeHHe TEeIIOBOro GanaHca. TeruioTa TiaBaenus. CyomMariust https://m.edsoo.ru/ff0c6708
TexHUueckue yCTpOiicTBa u NpaKTU4YecKoe
NpUMeHeHWe: TUTPOMeTP U TICUXPOMeTp, KaJopuMeTp,
TEeXHOJIOTUM TIOJlyuyeHUs] COBDEMEHHBIX MaTepuaiioB, B TOM
yKC/le HAHOMAaTepUaaoB, U HAHOTEXHOJIOTHH.
45 YpaBHeHHe TeryioBoro banaHca bubmoreka [JOK 1
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https://m.edsoo.ru/ff0c6820

46

47

48

49

50

51

52

53

54

55

56

Pazpgen 4. OJIEKTPOJUHAMMKA (22u)
JyeKTpocraruka -10u
OnexkTpuszanus Ten. DneKTpUuyeckui 3apsf. [IBa Buja

J/IeKTPUYeCKUX 3apsiZioB. [IpOBOAHWIKM, [UINEKTPUKU U
MIO/IyIIPOBOJHUKU.  3aKOH  COXpPaHeHUs  3JIeKTPUUYeCKOIo
3apsza.

B3auMogeiictBue 3apsizioB. 3akoH KysoHa. ToueuHblit
371eKTPUYeCKUI 3apaf. OneKTpuyeckoe rose.
HarnpskéHHoCTh 3/1eKTPAYECKOT 0 TOJIA1. [TpuHLMI
CyTepIio3uLiuu 3/1eKTPUUECKUX TIOJIeN. JInHUn

HanpsDKEHHOCTH 3/1eKTPUYECKOro MOoJs.
Pabora cun aneKkTpoctaTMueckoro mnosisi. IloreHrman.
PasHocte mnoreHnuanoB. IIpoBOJHUKM Y [AUSIEKTPUKM B

3/IeKTPOCTaTUIECKOM ToJe. [usnekTpryeckast
TIPOHULIAEMOCTb.

OnektpoéMKocTb.  KoHpeHcaTtop.  OneKTPOEMKOCTb
TIJIOCKOTO KOH/IeHCaTopa. OHeprus 3apsDKeHHOTO
KOH/IeHCaTopa.

TexHuyeckue yCTpOMCTBa u TIpaKTU4YecKoe
rpUMeHeHUe: 3JIEKTPOCKOTI, 3/1IeEKTPOMETP,

5/IeKTpOCTaTHyUecKas 3alljuTa, 3a3eM/IeHre 3/1eKTponprbopoB,
KOH/IeHCaTop, KONMPOBa/IbHBIN amnmnapar, CTpyWHbIN [IPUHTED.

ITocTostHHBIN 3/1IeKTPUYECKHUH TOK. TOKH B pa3/IMUHBIX
cpepax -12 u

ONeKTPUYeCKUM  TOK. Y CI0BUS
3/IEKTPUYEeCKOro TOKa. VICTOYHMKM TOKa.
[ToCTOSIHHBIN TOK.

CylLleCTBOBaHUS
Cuna ToOKa.

OnekTpu3arys Te. DJIeKTPUUeCKUH 3apsf. | bubsimoreka [IOK 1
[1Ba BU/ia 371eKTPUYECKHUX 3apsi/i0B https://m.edsoo.ru/ff0c6bcc
romymposogtink, Sakon coxparemus | BOMOrea LIOK 1
' https://m.edsoo.ru/ff0c6bcc
3/IeKTPUYECKOr0 3apsijia
Bsanmopencreue 3apsagoB. 3akoH KyroHa. bubmoreka LJOK 1
ToYyeyHbIU 3/IEKTPUYECKUU 3apsi]] https://m.edsoo.ru/ff0c6ce4
Harnpspk€HHOCTD 3/1eKTPAYECKOro TI0JIS. 1
Hgniuni cy(;cepnacgiulfn BJeI(;K?Fp(I)/Iq(SCHKI/IX Bubmorexa [OK
- N https://m.edsoo.ru/ff0c6df2
niosied. JIMHUY HaNpsHKEHHOCTU
PaboTa cus 31eKTpOCTaTUYeCcKOro ToJIsl. bubmoreka LIOK 1
IToTeniyasn. Pa3HOCTb NOTEHIHAIOB https://m.edsoo.ru/ff0c6£00
e Bumorea LOK 1
' https://m.edsoo.ru/ff0c7018
JvsnekTpuyeckasi MPOHULIAEMOCTb
OJ1eKTpoeMKOCTb. KoHgeHcaTop Bubmorexa LOK 1
’ https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD IJIOCKOT0 KOHZeHcaTopa. | bubsmoteka [IOK 1
OHeprus 3apsPKeHHOr0 KOH/leHcaTopa https://m.edsoo.ru/ff0c72c0
BoruricsieHne 371eKTpPOEMKOCTH U SHEPTUU 1
KOH/IEHCAaTOPOB.
[TpuHLMN JeiCcTBUS U IPUMEHeHe 1
KOH/IEHCaTOPOB, KOMMUPOBAaIbHOTO
anrapara, CTpyMHOr 0 IIpHUHTepa.
OJleKTpoCcTaTHyecKas 3alura. 3a3eM/ieHue
3/IeEKTPONPHUO0OPOB
ONeKTPUYECKUN TOK, YC/IOBHUS €ro bubmioreka LJOK 1

cyijectBoBaHus. [TocTosiHHBIN TOK. Crsla
ToKa. Harpsbkenue. ConpoTuBieHue.
3akoH Oma /ij1s yyacTKa Lernu

https://m.edsoo.ru/ff0c74£0
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57 Hanpsokenuve. 3akoH OMa /151 yuacTKa Liernm. [TocnenoBaresibHOe, MapasienbHOe, bubmoreka LJOK 1
DJIEKTPHUUECKOe COTIPOTHUBIIEHHE. YaenpHoe | CMeLIaHHOe COeJUHEHHe ITPOBOJHUKOB. https://m.edsoo.ru/ff0c74£0
COTIPOTHBJIEHKE BeIllecTBa. TocnegoBarensHoe, | JlabopatopHas pabota «M3yuenue
napasie/lbHoe, CMelllaHHOe COeIMHeHHe TTPOBOHUKOB. CMELIAHHOTO COEMHEHNS PESUCTOPOBY
58 PaBoTa 37eKTPHUECKOro Toka. 3akoH [Ikoy/s—JleHra. PaboTa 1 MOIITHOCTh 37IEKTPUUECKOro ToKa. | bubmoteka LJOK 1
3akoH JIxoysi-JIeHa https://m.edsoo.ru/ff0c7838
MOoIIHOCTb 3/71€eKTPUUeCKOro TOKa. = =
59 3akoH OMa /171 MOTHOU (3aMKHYTOM) 1
OJIEKTPOABMKYILIAst cusa u BHYTpPEHHee o bubmioreka LJOK
. | 2nexkTpuueckoi nenu. KopoTkoe ]
COTIPOTHB/IEHMe MCTOUHMKA ToKa. 3akoH OMa Ans MOmHOM | o o0 https://m.edsoo.ru/ff0c7ae0
60 (3amKHyTOMI) 371eKTpUUecKoy Lenu. KopoTkoe 3aMbIKaHue. D7eKTPOHHAs POBOAUMOCTb TBEPABIX 1
ONeKTpOHHAss ~MPOBOJMMOCTb  TBEPABIX ~ META/IOB. |  \eTas/10B. 3aBUCHMOCTb COIPOTHBIIEHHUS
3aBUCUMOCTbL COTIPOTUB/IEHUS. METa//IOB OT TEMIIePaTypbl. | MeTas/loB OT TeMIepaTyphl.
CBepxnpoBOMMOCTb. CBepXnpoBOIUMOCTD
61 ONeKTpuuecKMidi  TOoK B Bakyyme.  CBoiicTBa | OJIEKTPUUECKMH TOK B BakKyyme. CBOMCTBA 1
3/1eKTPOHHBIX MyUYKOB. 3JIEKTPOHHBIX ITy4YKOB
62 [MonynpoBoguuku. CoOCTBeHHass W TIpUMecCHast ITonynpoBoAHKKY, UX COOCTBEHHAS U 1
NPOBOJMMOCTb TIO/YTIPOBOAHKUKOB. CBOMCTBa p—n-miepexoga. | PUMECHAA HII_’IOBOAHMOCT]" CeowcTea p— EH6HI;I/OTEKda HOK/ffo o
n-repexoza. BOJIHUKOBBI ttps://m. .Iu
[TosyTIpOBOTHUKOBBIE TIPHUOOPHI. e6p €xo/a. 110MyHpOBOAHNKOBRIE pS €cs00 coac
. nipubopbI
OneKTpuuecKMii TOK B PpacTBOpaXx Y paciljiaBax DUDOD .
63 3 ONeKTpUYeCcKUr TOK B paCcTBOpax U 1
3/1eKTPOJIUTOB. JIEKTPOIUTAYECKAs JIMCCOLIMALIUS. DACI/IABAX H7EKTDOJHTOB. Bu6mioreka TIOK
O7eKTpO/IH3. D/IeKTPOTUTHYECKAs AUCCOLUALMS. https://m.edsoo.ru/ff0c82ba
OnekTpuyeckuii TOK B rasax. CamMOCTOSTENbHBIM H | Dpektposus
64 HeCcaMOCTOsITeTbHBIN pa3ps. Monnus. [1na3ma. DneKTpUUeckKUr TOK B rasax. Bub OK 1
N . . nbnoreka
TexHuueckue yCTpOMCTBA u npakTuyeckoe | CamMOCTOSTe/TbHBIM U HeCaMOCTOSITe/TbHBIM .
https://m.edsoo.ru/ff0c84ae
rpyUMeHeHWe: aMIlepMeTp, BOJIbTMETD, PeocTaT, MUCTOUHWKHU | Ppaspsaza. Monnus. I1nasma
65 TOKa, 5/IeKTPOHArpPeBaTe/bHbIe npubopel, | DJIEKTpUUeCKre NPUOOPhI M YCTPOKCTBA U Bu6mmoreka LOK 1
3/1eKTPOOCBETUTE/IbHbIE npubOopHI, TepMoMmetp | HX MpakTHueckoe npumeHenue. [Ipasuna https://m.edsoo.ru/ff0c86fc
= COTIPOTHBeHUs, ~BaKYYMHBI  1M0i, TepmucTophl u | TeXHMKH GesonacHoctu — 0K -
N . nbnoreka
(hoTOpe3nCTOpHI, MOTYIPOBOJHUKOBBIN U0/, TaTbBaHUKA. O0606mAaIMi YPOK «DIeKTPOIUHAMUKA»
’ ’ LI yp pOA https://m.edsoo.ru/ff0c88be
67 KoHTposibHast paboTa 1o Teme bubmoreka LIOK 1
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[TocTosIHHBIN 3/1eKTpUuUecKuii TOK. TOKM B https://m.edsoo.ru/ff0c8a8a

Pa3/IMUHLBIX Cpeadx»

68

Pe3epBHbI ypok. IToBTOpEHuMe.

TemaTuueckoe IVIAHUPOBdAHHUE IMTPAKTHYECKHX, naﬁopaToprlx U KOHTPOJIBHBIX pHGOT

No Bug (bopma) paboTsr Tema Kon-Bo Cpoku nipoBefieHus1 (Hefessl, MecsiL)
ILIL. 4acos,
OTBOJUMBIX
Ha [JaHHYI0
paboty
1 KonTtposbHast pabora «Kunemaruvka» 1 1 Hepnenst OKTAODS
2 JlabopaTopHast paboTa «UccnenoBanue CBSI3U 2 Hezienst HOSIOpst
paboThI CHIIbI C U3MEHEHHUEM
MeXaHUUYeCKOM 3Hepruu Tesa
Ha TIIpUMepe  pacCTsKeHUs
PEe31HOBOr0 XI'yTa»
3 KonTtpospHast pabora «3aKOHBI COXpaHEeHUsI» 1 3 Heienst HOSIOPS
4 KonTposnsHast pabora «OcHoBbl MKT» 1 4 Hepens nekabpst
5 KonTtpospHast pabota «OCHOBBI TEpPMOJVMHAMUKN» | 1 2 Hepiensi heBpasis
6 KonTtpospHast pabota «ONeKTpocTaTuKa» 1 2 Heflesig anpesis
7 JlaboparopHast paboTa «3yuenue CMeIlIaHHOT O 4 He[ena arnpeJis
COeIMHeHUs Pe3rCTOPOB»
8 KonTtposbHast pabota «[TocTOSIHHBIN TOK» 1 3 Heflens Mast
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TEMATHUYECKOE IVNTAHUPOBAHUE
11 K/TIACC

Ne | Paspen, cofepxanue. Tema ypoka JeKTpoHHBIe HH(pOBbIe Kon-
ypo o0pa3oBare/ibHbIE pecypchbl | BO
Ka yacoB
1 Pa3pen 1. QJIEKTPOJJMUHAMMUMKA (11 u) ITocTosiHHBIE MarHUTHI U UX 1
MarnuTHoOe 1oJjie. J71eKTpOMarHuTHast UHAYKLIUS B3auMogelicTBre. MaruutHoe nosie. Bektop | bubaoreka LIOK
ITocTostHHBIE MAarHUTHI. B3anMo1eiiCTBHE MOCTOSIHHBIX MarHUTHOM UHAYKIUU. JINHUW MarHUTHOU https://m.edsoo.ru/ff0c9778
MarHuToB. MarHuTHoe 1oJsie. BeKTOp MarHUTHON MHAYKIWH. HHAYKIIMA
2 [TpyHIMN Cyrepno3uLMy MarHUTHBIX oJ1el. JInHn MarnuTHOe 11ojie MPOBOJHMKA C TOKOM. Bubmmorexa LIOK 1
MarHWTHO MHAYKLWH. KapTuHa muHmit MarsnTHOM nagykmn | OTBIT OPCTesa. BsaumoziencTane https://m.edsoo.ru/ff0c98fe
T10J11 [IOCTOSIHHBIX MarHUTOB. [IPOBOAHMKOB C TOKOM
3 . JlaboparopHast paboTa «/3yueHue bubmiorteka LJOK 1
MarsuTHOe 1noJjie IpOBOJHUKA C TOKOM. KapTyHa muHui
MarHUTHOT'O OIS KaTYLIKK C TOKOM» https://m.edsoo.ru/ff0c98fe
VH/IYKLIMA MarHATHOTO T0JI I/TMHHOTO TIPSIMOTO POBOJHUKA =
4 LlelicTBre MarHWUTHOTO 110J1s1 HAa TIPOBOJHUK bubmiorteka LJOK 1
1 3aMKHYTOT'O KOJIbLIEBOTO MPOBOAHMKA, KATYILKH C TOKOM. c Toxkom. Cuna Ammepa. https://m.edsoo.ru/ff0c9ac0
5 OmneiT Opcresna. BzavMojericTBre MPOBOJHUKOB C TOKOM. TlefCTBHE MarHUTHOTO MO/ Ha B6morexa LIOK 1
Cuna Amriepa, e€ MOZy/Ib U HarpaBJleHHe. JBIDKYIYIOCS 3apsDKeHHYH0 yactulyy. Cua https://m.edsoo.ru/ff0codfa
Cuna JlopeHLa, eé MoZy/b 1 HarpasjieHve. [IBrkeHue Jlopewnria. Pabora cubl JIopeHiia pS-//m. -
6 3apsDKeHHOW YacTHILIbI B OJHOPOJHOM MarHUTHOM riosie. PaboTta | OyeKTpomMarHuTHas HHAYKIHsL. [ToToK 1
cusibl JIopeHLa. BeKTOpa MarHuTHOM uHAyKiuu. 31C
fIBneHue 31eKTPOMarHUTHOW MHAYKLMU. [10TOK BeKTOpa MHJYKLMW. 3aKOH 3/1eKTPOMarHUTHOM
MarHATHOM MHAYKLAH. DIeKTPOABIDKYIIAs CH/Ta MHAYKLIAH. MH/YKLN Papayies
7 3aKOH 3/1eKTPOMArHUTHO HHIyKIH Dapajies. Jlaboparopnasi pabota «MCSJIE,E[OB&HI/IG Bbubmoreka LIOK 1
SIBJIEHUS 3JIEKTPOMarHUTHOM UHAYKLIMH» https://m.edsoo.ru/ff0cal50
Buxpesoe snekTpuueckoe roJje. 37eKTPOABWKYLLas CUla
8 VIH VU B [IPOBO/IHUKE, IBUKYLLEMCSI TTOCTYTIaTe/IbHO B VIBAyKTHBHOCTE. F1BIHHE CAMOMHIYKLHH. 1
AYER POBOA » ABHAYHL yn IC caMOMHAYKIIMHA. DHEPTrUsi MarHUTHOTO bubmioreka LJOK
OAHOPOAHOM MarHUTHOM MOJIE. T0JIs1 KaTYILKKU C TOKOM. DjieKTpoMaruuTHoe | https://m.edsoo.ru/ff0ca600
[IpaBusno JleHua. HoJjie
9 WHAYKTUBHOCTD. fIB/I€HIe CAMOMHAYKLMH. DJIEKTPOABIKYINAA |  TexHuyecKue YCTPOICTBA U KX 1

CHJ/la CaAMOUHOYKLHUH.

IMpUMEHEHHEe: ITOCTOAHHbIE MarHUTEI,
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OHeprvs MarHUTHOI'O M0JI KaTYIIKU C TOKOM.
OJIeKTPOMarHUTHOe T10J1e.
TexHWUeCKHe yCTPOMCTBA M MPaKTUUeCKOe NPUMeHEeHUe:

3/1eKTPOMAarHHUThI, 3/IEKTPO/IBUTaTe/lb,
YCKOPUTEIN 37IeMeHTapHbIX YaCTHLI,
VMH/IYKLIMOHHas Meyb

10 | nocrostHHbBIE MarHUTLI, 5/IeKTPOMarHUThI, 37IeKTPO/BUraTe b, O6o6uaromuii ypok «MarHuTHoe roJe. Bubmioreka OK 1
YCKODUTE/IH 5/eMeHTAPHBIX YACTHI], HHIYKIJHOHHAS TIeUb. OneKTpOMarHUTHas UHAYKLIWSI» https://m.edsoo.ru/ff0cab82
11 KoHTponbHas paboTa 1o Teme «MarHuTHOe bubnuoreka LIOK 1
1oJie. DJIeKTPOMarHUTHas! UHYKLIUsI» https://m.edsoo.ru/ff0cad58
12 | Pazpen 2. KOJIEBAHUS U1 BOJIHBI (24 4) CBo0OoHbIe MexaHUUecKre Koe6aHusl. 1
MexaHuYecKHe M 3/IEKTPOMarHUTHhIE Koyie0aHus- 9 u 'apMoHnYeckue KosiebaHusl. Y paBHeHHe Bbubmoreka LIOK
KonebarenpHast cuctema. CBOOOJHbIe MexaHMYecKue | T'apMOHMYecKuX Kosiebanuid. [TpeBpaiijeHue https://m.edsoo.ru/ff0caf06
Konebanusa. ['apMoHMueckue Komebanus. Ilepuoj, uacrorta, | SHEPrUn
13 | avrumrysa u  dasa  koneGammii. IlpyxuHHbIi MasTHuk. | /1a00paTopHas pabota «VccresioBanue . 1
MareMaTHUeCKUii MasTHUK. YpaBHeHMe TapMOHMYeckux | -abrdCMMOCTH EPHO/ia MAJIbIX KoseGaHui
N rpy3a Ha HUTH OT JJIMHBI HUTHU U MacChbl
KonebaHui. [IpeBpalljeHWe SHEPrUd TPU TapMOHUUECKUX ovaa
»
Ko/ieDaHMsIX. Py .
14 Kone6 . Cho6 KonebartenbHbIH KOHTYP. CBOOOIHBIE 1
O/IEDATE/LHBIN KOHTYP. BOOOAHEIE | 5 ek TpoMarHuTHBIE KOnebaHus B Bu6mmorexa [IOK
3/IeKTPOMAarHUTHble KOo/le0aHus B MJealbHOM KoJieOaTe/lbHOM | /lealbHOM KosleGaTebHOM KOHTYPe. N t60cb820
KOHType.  AHAIOTW ~ MEX/Iy  MeXaHWYeCKUMM U | Agasorus Mek/y MexaHUuecKiMH 1 DS.//M.eds00.rwilve
571eKTPOMAarHUTHEIMU ~ KonieGaHusAMu. Popmyna TOMCOHA. | 571eKTpOMAarHUTHBIMU KOJIe0aHUAMU
15 | 3aKOH COXpaHeHWs SHeprud B UfeasbHOM KosebarensHOM | Popmysia ToMcoHa. 3aKOH COXpaHEeHHst Bu6mmoreka OK 1
) SHEpryu B U/lea/lbHOM KosiebaTelbHOM
KOHTYpe p A https://m.edsoo.ru/ffOcb9c4
[IpencraBnenue 0 3aTyXarolux KonebaHusix. | KOHTYpE
16 | BemykieHHsle  MexaHuueckne — KomeGaHus.  Pesonamc. | [IP@/ICTaBJ/IeHMe O 3aTyXarolux 1
BuIHYK/eHHbIe 3/1eKTPOMArHUTHBIE KOeGaHus. KosnebaHusx. BeIHYKJeHHbIe MeXaHUUeCKHe bubmiorteka LJOK
. . o Kosiebanus. Pe3oHaHC. BoIHYKIeHHBIE https://m.edsoo.ru/ff0cbb86
[TepemenHbIii TOK. CUHYCOUANbHBIN TepeMeHHbIN TOK.
. 3/IeKTPOMarHuTHbIe Koe0aHus
MOoIIHOCTh TIepeMeHHOT0 TOKa. AMIIUTYAHOe U JIefCTBYyIOIIee . .
17 ITepemeHHbIV TOK. CHUHYCOUA/IBHBIN 1

3HaueHue CUJIbl TOKa U HallpsDKeHUs.
TpaHcdopmarop. IIpousBozcTBO, repeziaua u
notpebsieHre 3/1eKTPUUEeCcKOi SHepruu. DKOIoruueckue pUCKd

repeMeHHbIN TOK. MOII[HOCTb TTIepPeMEeHHOT 0
TOKa. AMIUIUTYZIHOE U [eMCTBYIoLee
3HaueHWe CUJIbl TOKA M HalpsDKeHUs

bubmioreka LJOK
https://m.edsoo.ru/ff0cbd34
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18

19

20

21

22

23

24

25

26

27

28

29

TIPY NIPOM3BO/ICTBE 3J/1eKTPO3Hepruu. KynbTypa UCIronb30BaHus
3JIEKTPO3HEPIHY B NIOBCEJHEBHOM >KH3HU.

TexHuYecKre YCTPOWCTBA U MPaKTHUeCKoe NIpUMeHeHHe:
5/IeKTPAUYECKUM 3BOHOK, FeHepaTop IepeMeHHOro TOKa, TUHWUU
3/IeKTporepezay.

MexaHu4ecKue M 3/IeKTPOMarHMTHbIE BOJIHbI- 5 4
MexaHnueckye BOJIHBL, YC/IOBHUS PaclpOCTPaHEeHUs.
[Tepyos. CKopocTb pacrpocTpaHeHWss U [JIMHA BOJIHBL
[Toriepeunsle ¥ MpoOAO/bHbIE BOMHBL VIHTepdepeHIMs U
JudpakLys MexaHUueCcK1uX BOJIH.
3Byk. CKopoCTh 3ByKa. ['poMKOCTh 3ByKa. BeicoTa TOHa.

Tem0Op 3ByKa.

OJIeKTPOMarHUTHbIE  BOJIHBL. Y CJIOBUSI ~ U3/TyUYEeHUS
3/IeKTPOMAarHUTHBIX BOJIH. B3auMHasi opueHTalusi BeKTOpoB E,
B, A% B 3/IeKTPOMarHUTHOU BOJIHE. CaoricTBa
5/IEKTPOMarHUTHBIX  BOJIH: OTpakKeHue,  MpeioMJIeHHUe,
nonsipusaius, Addpakius, uHTepdepeHuus. CKOpoCThb
3J1eKTPOMAarHUTHBIX BOJIH.

[llkama  5/IeKTPOMAarHUTHBIX  BOJIH. [IprimeHeHue

3/IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpyHLMITBI paIUOCBSA3U U TejieBUIeHUsl. Paauookalius.
ONeKTPOMarHUTHOE 3arpsi3HeHUe OKPY>Karol[el Cpe/ibl.
TexHUYeCcKre yCTPOUCTBA U MPAKTUUECKOe TTPUMEeHEeHHe:
My3bIKa/IbHble MHCTPYMEHThI, y/IbTpa3BYyKoOBasi AMAarHOCTHKa B
TeXHUKe W MeJUllUHe, pajiap, PaJUONpPUEMHUK, TeaeBU30p,
aHTeHHa, TesiepoH, CBU-reun.
OnTuka-10 u

Tpancdopmarop. [Tpor3Bo/CTBO, Nepejaya 1

Y nioTpebJieHNe /1eKTPUUeCKOr SHePTruu

YCTpOWCTBO ¥ NpakTUUecKoe IpuMeHeHre 1

BJIGIprI/IT-IECKOFOP?,BOHKa reHepgTopa Bubmmorexa [JOK

L https://m.edsoo.ru/ff0cc324

TepeMEeHHOr0 TOKa, JIMHUM 3J/IeKTporepesau

OKOJIOTUUeCKUe PUCKU MPU ITPOU3BO/CTBE 1

snekTpo3Hepruu. KynbTypa Ucrnob30BaHUst

3/IeKTPO3HEPTHH B TTOBCEJHEBHOM >KU3HU

MexaHuuecKye BOJIHBI, YCI0BUS 1

pacripoctpaHenus. [Tlepuos. CKopocCThb bubmioreka LJOK

pacrpocTpaHeHUs U JjIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54

[TonepeuHble 1 IPOJOJIbHbBIE BOJIHbI

3ByK. CKOpOCTH 3ByKa. ' pOMKOCTH 3ByKa. bubmoreka IIOK 1

Bricora ToHa. Tembp 3ByKa https://m.edsoo.ru/ff0cccOc

OJIeKTPOMarHUTHbIE BOJTHBI, UX CBOMCTBA U bubmioreka LJOK 1

ckopocTs. IlIkana 31eKTpoMarHuTHbIX BoAH | https://m.edsoo.ru/ffOccfe0

[IpyHLKMIIBI paOCBA3Y U TeJIeBUeHUS. 1

PasButue cpenctB cBsizu. Pagrosnokanus

KonTponbHas pabota «Konebanus u bubnuoreka LIOK 1

BOJIHBI» https://m.edsoo.ru/ff0cc6f8

[IpsimosiMHetHOe pacrpocTpaHeHe CBeTa B 1

o,c?HopoAHoﬁ cpe,qI;. ququblﬁ HWCTOYHUK bubmorexa LOK
https://m.edsoo.ru/ff0cd350

ceeta. JIyu cBeta

OTtpakeHue cBeTa. 3aKOHbI OTPaKeHUs 1

CBeI;a. [TocTpoenue H306pa>KeEI/II/I'B Brb/morexa LOK
https://m.edsoo.ru/ff0cd4e0

TIJIOCKOM 3epKaJie

[Ipenomsienve ceeta. [Io/iHOe BHyTpeHHee 1

OT[;)a)KeHI/Ie. [IpepenbHbIA yrOJI nﬁioro bub/morexa LOK
https://m.edsoo.ru/ff0cd7f6

BHYTPEHHEI0 OTPaKeHHUs

JlabopaTopHast pabora «/3mepeHue bubmoreka IIOK 1

IMMOKa3aTeJsid MpejIoMJ/I€HUA CTeK/Id»

https://m.edsoo.ru/ff0cd67a
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30 I'eomeTpuueckas OITHKA. [TpsamonuneiHoe | JIMH3BIL HOCTPOEUHI/IE 1300paXeHu B JINH3E. BubmoTexa TIOK 1
pacripocTpaHeHHe CBeTa B OJHOPOAHOU cpese. JIyu cBera. | POpMy/ia TOHKOH /IMH3bL. YBe/luueHue https:/m.edsoo.ru/ff0cdd1e
ToueyHbI1 UCTOYHUK CBETA. JIMH3bI

31 OTpakeHWe  CBeTa. 3aKOHbLI  OTPaKEHWs  CBeTa. Ha6V0PaT0PHaH Pa60T‘3 «HMccnepoBanye 1
ITocTpoeHMe N306paKeHH i B IZIOCKOM 3epKare. CBOHCTB 1306pakeHNH B IMH3AX>

32 [lpenomneHnve cBeTa. 3akOHbI TIPe/IOMJIEHUSI CBeTa. HAucnepcns ceeta. C0KHBI cocTap Genoro 1
A6comoTHBINM TOKa3arenb rpesnomsieHus. [losiHoe BHyTpeHHee csera. Lper. TpaxTieckas pabora

N «HabmroieHure [ucniepcuu CBeTa»

33 | OTPKEHHE. TIpesienibHbIA  YTON  MOHOTO  BHYTPEHHEro NuTepdepentius ceeta. Audpakijus cBerta. bubmoreka IIOK 1
OTP&KEHHUSL. JudpakLoHHas peréTka https://m.edsoo.ru/ff0ced2?

34 Hucniepcus ceeta. CoxHbIM cocTaB 6esoro ceeta. LiBer. T1OMepPeYHOCTb CBETOBBIX BOJIH. Buboreka LIOK 1

Cobwuparome U paccerBaroljye auH3bl. ToHKast /UH3a. | [Tonspusalys cBeTa https://m.edsoo.ru/ff0cf02e

35 | ®oKycHOe pacCTosiHMe W OITHYecKas CUjla TOHKOW JIMH3BL 1
[TocTpoeHre M300pa’keHU B COOMPAIONIUX W PaCCEUBAIOIIUX
mH3ax. PopMyna TOHKOW JIMH3BL. YBeIUueHue, JaBaeMoe
JIMH301.

[peaenibl TPUMEHUMOCTH FeOMeTPUUECKOM OMTUKH.
BonHoBas ontuka. uTepdepenius cBeta. KorepeHTHbIe
VCTOYHUKHU. Y CJIOBUSI HAOJTIOZIEHUsSI MAaKCUMYMOB U MUHUMYMOB
B UHTepdepeHI[MOHHOW KapTWHe OT [BYX CHUH(Aa3HbIX .
KOTeDEHTHBIX HICTOUHHKOB. OnTuueckuie MpUOOPHI U YCTPOKCTBA U
HOudpakius ceeta. JudpakiiioHHasi peléTka. Y cjioBHe yC/10BH3 MX 6€30MaCHOTO NPUMEHeH s
HaO/fOZIeHHsT  TJIaBHBIX ~ MakCHMYMOB TP TIaJleHUU
MOHOXPOMaTUUECKOTr0 CBeTa Ha JU(PAKLIMOHHYIO PEeIIETKY.
[Monsipy3anys cBeta.
TexHUUeCKHe YCTPONCTBA U MPAKTUUeCKOoe MpruMeHeHue:
OuKkM, Jyna, (oToanmapaT, TMPOEKLMOHHbIM  amnmapar,
MHUKDPOCKOTI, TeJleCKOIl, BOJIOKOHHAsi OMNTHKA, JU(pPaKLMOHHAs
peléTKa, TOJISIPOU/.
36 1

Passen 3. OCHOBBI CITEIITMAJTIbHON TEOPUU

['paHu1bl TPUMEHUMOCTH K/1aCCUYeCKOU

bubmoreka IIOK
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OTHOCHUTEJ/IBHOCTMH (4 4) MexaHUKH. [TocTynaThl crierjuajibHOU https://m.edsoo.ru/ff0cf862
['paHuLbl TMPUMEHUMOCTH K/ACCUUECKONW MeXaHWKHU. | TeOpUM OTHOCHUTEeNbHOCTH
37 | IloctynaTel  CrOeLdaibHOM  TEOPHMM  OTHOCUTENbHOCTH: | OTHOCHUTENLHOCTH OJHOBPEMEHHOCTH. bubmoreka IIOK 1
MHBAPHaHTHOCTb MOZY/ISi CKOPOCTH CBeTa B BaKyyMe, TTPUHLIAIT 3ame/jieHre BpeMeHH U COKpallleHue AuHbl | https://m.edsoo.ru/ffOcfa42
38 | OTHOCHTETBHOCTH DIHIITeHHA. OHeprus I/ICI/IMHYJ]LC Pe/IATHBHCTCKOU Bu6mmoreka IOK 1
OTHOCUTe/ILHOCTh ~ OJJHOBPEMEHHOCTH.  3amesenHue | aCTHOBL LBSA3b MACCBI C SHEPTHUEN 1 https://m.edsoo.ru/ff0cfc68
HMMITYJIbCOM. DHeprus rnokKosi
39 BpEMEHU U COKpallleHue JIJTUHBI. 1
OHeprusi ¥ UMIMY/bC PeISITUBUCTCKOUM YaCTULIbI.
CBsI3b Macchl C 3Hepryeil ¥ UMITY/IbCOM Pe/IATHBUCTCKOH | KOHTPO/IbHas pabora «OrnrrKa. OCHOBEI Bubmoreka LJOK
YaCTHILIBL. DHEprusi MOKOs. Crielia/IbHOM TeOpUH OTHOCUTE/TbHOCTH» https://m.edsoo.ru/ff0cf6f0
40 Paspen 4. KBAHTOBAST ®V3HKA (15 u) ®otoHbl. ®opmyia [TnaHka. DHeprus u BbubmoTeka LIOK 1
3 1eMEHThI KBAHTOROM OITHKHA-6 1 UMITYJIbC hOTOHA https://m.edsoo.ru/ffOcfe16
41 doTonbl. dopmyna TTarKa cesi3u 3Hepriu GOTOHA C ero OTKpbITHE U UCC/iefoBaHKe (HoTod(deKTa. bubmioreka LJOK 1
o Oneitel A. I'. CtoneToBa https://m.edsoo.ru/ff0Ocffc4
YacTOTOW. JHePrus U UMMYJ/bC (POTOHA.
42 3akoHbl poTosddekTa. YpaBHeHUE 1
OTtkpeiTHe U uccnegoBanue ¢otosddekra. OnbiTel A. T'. - g Bbubmoreka LIOK
N y OuHiITerHa A5 poTo3ddekTa. «KpacHas https://m.edsoo. ru/ff0d015e
CroneroBa. 3akoHbl (oTo3(pdeKkTa. YpaBHeHMe OWHIITeKHA rpanmia» hotosdhdexTa ps.//m. .
43 | Ans porosddexra. «Kpacuas rpanuna» Gorosddexra. Hasnenue ceta. Onbitel I1. H. JleGezesa. Bubmoreka [IOK 1
Masnenve csera. Onbitel I1. H. JleGeaesa. XuMHUYeckoe JleiCTBUe CBeTa https://m.edsoo.ru/ff0d04a6
44 XUMHUeCKoe /IeMCTBUe CBeTa. TexHUUecKre yCTPOMCTBA U MPaKTUUECKOe 1
TexHUUeCKHe YCTPOMCTBA U MPAKTUUeCKOe NMpUMeHeHHe: | TpuMeHeHHe: (J0TO3/1eMeHT, (OTOAATUMK,
¢doTosnemeHT, HOTOAATUMK, COTHEYHasi baTapesi, CBeTOAMO/. cosHeyHas barapes, CBETOAUOJ,
45 Perienue 3amay no teme «31€MeHTbI bubnuoreka LIOK 1
CTpoeHne aToMa-4 u KBAHTOBOU OITUKU» httDS//medSOOFU/fdeOBOZ
46 Mopens aroma TomcoHa. OnbITEI 1
Mogenr atoma TomcoHa. OmnbiTel Pesepdopaa 1o > A Bubmioteka LIOK
paccesHui0 o -vactuy. IlnanerapHas Mogenr — aroma. H939P¢0Pﬂa 110 paCCesHUI0 O-4acTHIL. https://m.edsoo.ru/ff0d091a
IMocrynatel Bopa. M3nyueHue W morsoijeHde (HOTOHOB MpH JlaHeTapHasi MOE/b aToMa
47 repexo/ie aToMa C OfIHOTO YPOBHsI SHEPTUU Ha Apyrou. Busel | TlocTynate! Bopa Bubmiorexa LIOK 1
cnekTpoB. CIIeKTp ypOBHel SHepruu atoMa BoJ0pojia https://m.edsoo.rw/ff0d0afa
48 ] ] W3nyuenue 1 norsouieHre (OTOHOB MPU bubsuoreka LIOK 1
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49

50

51

52

53

54

BonHoBele cBoiicTBa yacTtul]. BosHbI
KopnyckynsspHO-BO/THOBOM Ayann3Mm.

CrioHTaHHOe U BbIHYK/|EHHOE U3/lyueHue.

TexHWUeCKre YCTPOMCTBA U MPAKTUUECKOe MpUMeHeHUe:
CHeKTPa/JIbHbIM aHanu3 (CIIeKTPOCKOIT), Jia3ep, KBaHTOBBIM
KOMITBIOTEP.

ATOMHOe AAPO -5 U

OKCIepUMEHTBI, [J0Ka3bIBaloIe CJI0KHOCTh CTPOEHUs
snpa. OTKpbITUe paauoakTuBHOCTU. OmbiThl Pesepdopaa 1o
OIpe/ieJIeHUI0 COCTaBa PaJ0aKTUBHOIO U3nydyeHus. CBOKCTBa
anb(a-, b6era-, raMma-u3nyueHus. BivsHue palu0aKTUBHOCTU
Ha )KUBbIe OPraHU3MBbl.

OTkpeITMe TIpOTOHAa M HeWTpoHa. HykioHHas Mogenb
snpa T'eitsenbepra—lBaHeHko. 3apsif sigpa. MaccoBoe 4HCIIO
saapa. 30TorbL.

Anbda-pacriazi. D/IeKTPOHHBIH UM TIO3UTPOHHBIA OeTa-
pacriag. ['amma-u3nydyeHue. 3aKOH paZjM0aKTUBHOIO pacriaja.

OHeprus CBSI3U HYK/JIOHOB B sjpe. flaepHble CUJIbL
Hedext Maccel sigpa.

ApnepHble peakiyu. [leneHue U CUHTe3 sifiep.

SlmepHbIii peakTop. TepMosizepHbIii cuHTe3. [IpobieMsr u
NIePCIIeKTUBBI IePHOM 3HepreTUKU. DKOJIOTMYecKre acreKThbl
slePHOM SHEpPreTUKH.

OnemMeHTapHble YyacTULbl. OTKPbITHe [TO3UTPOHA.

Metoapl HaOMOJEHHST W PEruCTPALUM S7eMeHTapHBIX
4yacTuLl.

dyHjaMeHTa/IbHbIe
(h13MUeCcKoi KapTUHBI MUPa.

TexHWUeCKre YCTPOMCTBA U NIPaKTHUeCKOoe IpUMeHeHue:

ne bpoins.

B3aUMO/IeHCTBUSI. EnuHcTBO

riepexo/ie aToMa C OZHOTO YPOBHSI SHEPTHUU
Ha /Ipyroii. Bupl crieKTpoB

https://m.edsoo.ru/ff0dOafa

BomnHoBBIe cBOWCTBa yacTul]. Bo/HbI fie
bpovinsa. KopryckynsipHO-BOJIHOBOW
Ayanu3m. CIIOHTaHHOe Y BBIHYXK/eHHOe
v3/1yyeHue

bubmioreka LJOK
https://m.edsoo.ru/ff0d0ca8

OTKpbITHE PaiMOAKTUBHOCTU. OIIBITHI
Pe3epdopa no onpejeneHuto cocraBa
PaZi0aKTUBHOI'0 U3J/IyYeHUs

bubmoreka [IOK
https://m.edsoo.ru/ff0d0fd?2

CaouicTBa anba-, 6era-, raMMa-u3ayueHusl.

BausHue PaArOaKTUBHOCTU Ha KKUBbIE
OpraHr3MbI

OTKpbITHE IPOTOHA U HEUTPOHA. 30TOMbI.
Anbda-pacniaj. 3neKTpOHHBIA U
TIO3UTPOHHBIN OeTa-pacrag. ['amma-
U3J/lyyeHue

bubmioreka LJOK
https://m.edsoo.ru/ff0d1162

OHeprus CBsI3U HYKJ/IOHOB B sifipe. f1epHble
peakiun. IxepHeind peakTop. I1pobiemsl,
MIePCIIeKTUBBI, SKOJIOTUYeCKUe aclleKThbl
s1lepHOU SHepreTUKU

bubmoreka [IOK
https://m.edsoo.ru/ff0d1356

JJieMeHTapHble YacTullbl. OTKpbITHE
no3uTpoHa. MeTo/pl HAOMOIeHUs U
perucTpalyy 3jieMeHTapHbIX YaCTHL].
Kpyrnbiii cton «@yHjaMmeHTa/lbHbIe
B3auMOZieCTBUsA. EAUHCTBO (hr3nueckor
KapTHUHbBI MUPa»

bubmioreka LJOK
https://m.edsoo.ru/ff0d0e38
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J03UMeTp, Kamepa BuibCcOHa, fiZiepHbIM peakTop, aTOMHast
oomba.

55 | Pazgen 5. 3JIEMEHTBI ACTPOHOMMWU N Buy 3Bé3aHoro Heba. Co3Be3zus, sspKue 1
ACTPO®PU3UKMU (7 u) 3BE3/IbI, TIJIAHETHI, UX BUJMMOE JIBI>KEHUE.
Ortanbl  pa3BuTusi  acTpoHoMmuM. [lpuknagHoe u | CoJiHeuHasi cuCcTeMa
56 | MMpOBO33peHUeCKOe 3HAUeHHEe aCTPOHOMUHU. CouHue. ConHeyHasi aKTUBHOCTb. VICTOUHMK 1
Buj 3BésgHoro Heba. CosBesgus, spkue 3Bé3pl, | 2Hepruu CosHIA U 3BE3J
57 | NIAHETBI, KX BUAUMOE [BIKEHHE. 3B€3/1bl, UX OCHOBHbIE XapaKTePUCTUKHU. 1
Co/HeuHas CHCTeMa. 3BE3 bl rnaBHOI/I“nocne,qo%aTeanocm.
CosHuie. CoJsiHeYHasi aKTUBHOCTb. VICTOYHUK SHepPruu BHyTpenHee CTpoerue 3B€341. COBpeMeHHbIe
ConHua u 3BE37. 3BE3[bl, UX OCHOBHbIE XapaKTEpPUCTHKH. NDEACTABICHIT O TIPOUCXOMACHIH 1
. N sBosironnKM CoOJTHIIA U 3BE3],
58 [uarpaMma «CreKTpa/JbHbIA KIacC — CBETUMOCTb». 3BE3[bl Mieurbii [yTh — Hara [anakTika. 1
[IABHOW  TOC/IE[I0BATENbHOCTH.  3aBUCHMOCTb ~ «MACCa  — | [oosKeHue u nBuKerve COJTHIA B
CBETUMOCTE» 11 3BE37] TJIABHOM TOC/IE/JOBATENBHOCTH. | [ajakTiKe. ['aakTiKy. UEpHBIE JbIPHI B
BryTtpenHee ctpoenue 3B€37. COBpeMeHHbIE MPEJCTAB/IEHUS O | gipax ragakTHK
59 | mpoucxoxgeHnu U spomonyy ComHia ¥ 3B€37. OTanel XKU3HU |  BceneHHast. Pa3beranue ranaktuk. Teopus 1
3BE3. Bosibiioro B3pbiBa. PenmuKTOBOE M3/TydyeHue.
Mneunsnii Ilyte — Hama TanakTuka. ITonokenue u | MeTaranakTika
60 | gwkenme Comama B Danaktmke. Tumbl — ranaktuk. | HepelleHHble po6/1eMbI ACTPOHOMHH 1
61 PapuoranakTuky v kBa3apbl. UEpHbIe AbIPHI B sipax rajakTHK. 1
Bcenennas. Pacumipenue BcenenHoit. 3akoH Xa0O06ia.
Pa3beranue ranaktuk. Teopusi Bosbiioro B3pbiBa. PemkTOBOE K
OHTpOJIbHAst paboTa «3eMeHTbI
H3/TydeHne. aCTPOHOMUU U aCTPO(PUUKU»
MacmrabHas ctpykrypa BeenenHoii. MeraranakTuka.
HepeliéHnabie Tpo6/ieMbl aCTPOHOMUM.
62 O6o6maromuii ypok. Pomb ¢husuku u 1

Pa3pen 6. OBOBIIAIOIIEE ITIOBTOPEHUE (4 4)
Porb  U3MKM W acTpOHOMHU B 3KOHOMHUECKOH,
TeXHOJIOTUUeCKON, Col[Ma/lbHOM UM 3THYeckol  cdepax

aCTPOHOMHH B 5KOHOMHYECKOU,
TeXHOJIOTUUeCKOU, COL[MaTbHOU U
3TUUECKOM cepax JlesTellbHOCTH YeloBeKa
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63 | mesTe/IbHOCTH uesioBeKa, POJib U MecTo (3K U actpoHoMuu |  O6o6iiaronuii ypok. Posib 1 mecTo husmku 1
B COBDEMEHHOW HAyuyHOM KapTHHe MHpa, pojib (U3MUeCKol | M aCTPOHOMHHU B COBPEMEHHON HayuHOMU
Teopud B (OpPMHpOBaHWM TpeACTaB/IeHHd O dusnueckon | KapTHHE MHpa
64 | kaprune mupa, MecTo QusnMueckoii KapTuHBI Mupa B obmem | O0OOIIarOMKid ypOK. Postb pusuyecKoi . 1
PSly COBPEMEHHBIX eCTeCTBEHHO-HayuHbIX Mpe/cTaBieHuit o | LcOPH B CI’?PMHPOBaHHH TIpEACTAB/IEHNH O
bu3rUeCcKoi KapTHHEe MUpa
nipupo/e. v =
65 O6o6maromuii ypok. MecTo ¢usnueckoit 1
KapTHUHBI MHPa B 00IIIeM PsiZly COBPEMEHHBIX
eCTeCTBeHHO-HAayUHbBIX MPe/ICTaB/IeHUN O
TIpUpo/ie
66 PesepBHbIN ypOK. MarHuTHoe mosie. 1
OJIeKTPOMarHUTHAasE MHAYKLHSI
67 PesepBHbIit ypok. OnTuka. OCHOBBI 1
Pasgen 7.PE3EPBHBIE YPOKH (3 u) P yP
CIeLMaTbHOM TEOPUU OTHOCHUTETHbHOCTH
68 PesepHniii ypok. KBaHTOBast (husuka. 1

DJieMeHThl ACTPOHOMHUU U aCTPOPHU3UKH

TemaTuueckoe IVIAHUPOBdAHHUE MTPAKTHYECKHX, naﬁopaToprlx U KOHTPOJIBHBIX pa60T

No Bug (bopma) paboTsr Tema Kon-Bo Cpoku nipoBezieHus1 (Hefessi, MecsiL)
TLIL. Yacos,
OTBO/IUMBIX
Ha JIaHHYIO
paboty
1 JlabopaTopHasi paboTa V3yueHne MarHutHOro moss | 1 3 Hezienst CeHTSIOPS
KaTyIIKH C TOKOM
2 JlabopaTopHast paboTa WccnenoBanve sBneHus | 1 1 Henenst OKTAOpS
371eKTPOMarHUTHOM
UHIYKIIUU
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3 KonTtpossHast pabota

MaruutHoe roJse.
OJIeKTPOMarHuTHas

WHIYKLUS

2 Hezlenst HOSIOpst

4 JlaboparopHast paboTa

VccnenoBanue 3aBUCUMOCTH
rnepuojia Masblx KosiebaHui
rpy3a Ha HUTU OT [JIMHBI
HUTU U MacChl Tpy3a»

1 Hepens mekabps

KontposnbsHas pabora

Kosebauus v BOJIHBI

2 Hepenst fekabpst

JlabopaTopHast paboTa

3 Hezenst Aekabpst

JlaboparopHast paboTa

2 Hefiensl STHBapst

KonTposnsHast pabora

N3mepenue roKasaress
TIpeJIOMJIeHUs CTeKJ/1a
Wccneposanue CBOWCTB
1300pakeHUH B IMH3aX
Orntuka. OcHOBBI
CrierjuaJIbHON Teopuu
OTHOCHUTE/IbHOCTU

1 Hepens ¢pBpans

KonTposnsHast pabora

O/leMeHTbl aCTPOHOMUM U
acTpo(Pu3nKu

3 HeJie/d arpeJis

ITpunoxenue K padoueii mporpamme «PopmMsbl yuéra paboueii mporpaMmMbl BOCIIUTAHUSA.»

10 kjacc

Tewma, pazgen

KonunuectBo
4acoB

cDOprI pea/sin3alili BOCIIMTATE/IBHOI'O MMOTEHLMd/Ida TeMbI
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Paspen 1. DUU3UKA 1 METOIbl HAYUYHOI'O
I[TO3HAHUA

[TpuBeueHre BHUMaHHS 00YUarOIMXCS K [IEHHOCTHOMY
acrieKkTy u3y4aeMoro
Ha ypoKax MaTepHasa (sBJIeHH, 3aKOHOB, IPHOOPOR)

YcTaHOB/IEHHE JOBEPUTETBHBIX OTHOLIEHUH MEXY
Te/larorueckuM paboOTHUKOM M €T0 00YUYarOI[UMUCST

[TpuMeHeHMe Ha YpPOKe UHTePAaKTUBHBIX (opM paboThI C
00yJaroIIMMHUCS: KOTOPbIE TIOMOTAIOT MO/I/IepKaTh MOTHUBAI[UIO
00yyaroIUXCs K TTOJTyYeHUI0 3HaHUH, HallaXKUBAHUIO
TO3UTUBHBIX MEK/TMUHOCTHBIX OTHOIIIEHHWH B K/lacCe, IIOMOTatoT
yCTaHOBJIEHUIO J0OpoXKeaTebHOM atMocdepbl BO BpeMst

ypOKa

Pa3znen 2. MEXAHUKA

18

Vcnonb3oBaHKe BOCITUTATEIBHBIX BO3MOXKHOCTEH COZlep>KaHus
TeMBI uepe3 MoI00p COOTBETCTBYIOIIUX 3a/1au JJIsl PEIeHHsl.

TipYBJieueHre BHUMaHUs 00yUaromnxcsi K LIeHHOCTHOMY
acIieKkTy “u3y4aeMoro
Ha ypokax MaTepuasa (siBjieHHH, 3aKOHOB, TIPUOOPOB)

[TpuMeHeHMe Ha YpPOKe UHTePAaKTUBHBIX (hopM paboThI C
00yYarIIMMHUCS: KOTOPbIE TIOMOTAIOT IMO/I/IepKaTh MOTHUBAI[UIO
00yyJaroIUXCs K TIOJTyYeHUI0 3HaHUH, HallaXKUBAHHUIO
TTO3UTUBHBIX MEK/TMUHOCTHBIX OTHOIIIEHHWH B K/lacCe, IIOMOTatoT
yCTaHOBJIEHUIO J0OpoXKeaTebHOM atMocdepbl BO BpeMst

ypOKa
[TpuMeHeHMe TPYIITIOBOI pabOTHI WK pabOTHI B Mapax,

KOTOpBIe yJaT 00yuaromuxcsi KoMaH HOM pabore u
B3aUMO/IEMCTBUIO C IPYTUMH 00YUarOIIMUCS.
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Pa3pen 3. MOJIEKYJIAPHASA ®U3NKA 1
TEPMOJINHAMUKA

25

Wcnonb30BaHMe BOCIIUTATE/IbHBIX BO3MOXKHOCTEH Coaep>kKaHuA
TeMEBI Uepes3 HO,EL6OP COOTBETCTBYKOIUX 3d/ia4 OJIs1 DelIeHH.

TIpUBJIeUeHre BHUMaHHs 00yUaronuxcsi K lIeHHOCTHOMY
acrieKkTy u3y4aeMoro
Ha ypoKax MaTepHasa (sBJIeHH, 3aKOHOB, IPHOOPOR)

BxiroueHve B ypoK UrpOBBIX NPOLIeAYP A/ O ep KaHus
MOTHBALIMU 00yUaroLMXCsl K MOyYeHUI0 3HaHUH.

[TpumMeHeHMe Ha yPOKe MHTEPaKTUBHBIX (hopM paboThI C
00yyaroIMHICs: KOTOpbIe IIOMOTaloT Mo/ epKaTb MOTHBALIMIO
06yuaroLMxcs K M0IyYeHHUI0 3HaHUM, Ha/la)KUBaHUIO
TO3UTUBHBIX MeX/IMUHOCTHBIX OTHOILIEHUH B KJ/lacce, TOMOTatoT
YCTaHOBJIEHHIO 0OpOXKeaTelbHOM aTMocdepsl BO BpeMst

ypOKa

[prMeHeHHWe TPYMOBO paboThI WK PabOTHI B Mapax,
KOTOpBIe yJaT 00yuaromuxcsi KoMaH HOM paboTe u
B3aUMO/IEMCTBUIO C IPYTUMH 00YUarOIIIUMUCS

VanLmrpoBaHye U Mo/AeprKKa UCC/ieioBaTeIbCKON
JiesiTeTbHOCTH 00yUaroIuxcsi B paMKax peanu3alyy UMU
VH/IMBHU/Iya/IbHBIX 1 TPYTIIIOBBIX UCC/Ie[J0BAaTeTbCKUX ITPOEKTOB,
YTO /JacT 0OyUaroMMCsl BO3MOYKHOCTh MPUOOPeCTH HaBbIK
CaMOCTOSITE/TEHOTO pelleHHs] TeOpeTHYeCKOW po0O/ieMbl, HaBbIK
reHepUpoBaHUs U odopmiieHUs1 COOCTBEHHBIX Hel, HaBbIK
YBaKUTEILHOTO OTHOIIEHUS K Uy)KUM H7iesiM, 0opM/IeHHBIM B
paboTax Apyrux ucciiefoBaTesiel, HaBbIK MyOIMUHOT0
BBICTYIUIEHUS Tiepe]] ayAuTOpHel, apryMeHTUPOBaHUS U
OTCTauBaHUsI CBOEH TOUKU

Paszpen 4. SJIEKTPOAVNHAMUKA

11

Vcnonb3oBaHKe BOCITUTATEIbHBIX BO3MOXXHOCTEH COZlep>KaHus
TeMBI uepe3 MoI00p COOTBETCTBYIOIIUX 3a/1au [/Isl PEIleHHsl.
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TIpUBJIeUeHre BHUMaHHS 00yUarouxcsi K [IeHHOCTHOMY
acreKkTy M3y4aemMoro
Ha ypoKax MaTepHasa (sBJIeHH, 3aKOHOB, IPHOOPOR)

[TpuMeHeHMe Ha YpPOKe UHTePAaKTUBHBIX (opM paboThI C
00yJaroIIUMHUCS: KOTOPbIE TIOMOTAIOT MO/I/IepKaTh MOTHUBAI[UIO
00yyaroIUXCs K TTOJTyYeHUI0 3HaHUH, HalaXKUBAHUIO
TO3UTUBHBIX MEK/TMUYHOCTHBIX OTHOIIIEHHUH B K/lacCe, IIOMOTatoT
yCTaHOBJIEHUIO J0OpoXKeaTebHOM atMocdephbl BO BpeMst

ypOKa

[TpumeHeHMe TPYMITOBOM paboThI MK paboThI B Tapax,
KOTOpbIe yJyaT 00yJaroiyxcsi KOMaH/IHOM paboTe 1
B3aUMOZEHCTBUIO C IPYTUMU 00YUarOIIMMUCS

MuuimmrpoBaHue U Nofiep>kKKa UCcaeioBaTeIbCKOM
JIesTe/TbHOCTH 00yJaroIuxcs B paMKaX peanu3alidd UMy
VH/ITMBU/1ya/IbHBIX Y TPYMIOBBIX UCCIeI0BaTe/IbCKUX MPOEKTOB,
YTO JaCT 0OYUaroIMMCS BO3MOYKHOCTh IPUOOPECTH HaBBIK
CaMOCTOSITe/TLHOTO pPeIlleHHs TeOPeTHUYeCKOoM TTPo0ieMbl, HaBbIK
reHepUpoBaHUs U 0opM/IeHUs] COOCTBEHHBIX U7iel, HaBbIK
yBayKUTeTbHOTO OTHOILIEHUS K Uy>KUM HjiessiM, 0(hOpM/IeHHbIM B
paboTax Apyrux ucciefioBaTe e, HaBbIK My0TMUHOTO
BBICTYTIJIEHUS Tlepe]] ayINTOprel, apryMeHTUPOBaHUs U
OTCTaWBaHUS CBOEH TOUKH

11 knacc

Pazgen 1. OQJIEKTPOAMHAMUKA (11 u)

11

Vcnonb3oBaHKe BOCITUTATEIBHBIX BO3MOXKHOCTeH COZlep>KaHus
TeMBI uepe3 MoI00p COOTBETCTBYIOIIUX 3a/1au [JJIsl PEIleHHsl.

MpuBJ/ie4yeHre BHUMaHUSA O6yT-IaI-OI.L[I/IXCFI K IEHHOCTHOMY
dCIIEKTY M3ydaeMoro
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Ha ypoKax MaTepHasa (sBJIeHH, 3aKOHOB, IIPHOOPOR)

BktoueHre B ypOK UTPOBBIX MPOLIeAYP /1Sl IO JepKaHUsl
MOTHBAI[UU 00YUAIOITUXCS K MTOTYyUeHUIO 3HAHUH.

[TpumeHeHMe Ha yPOKe MHTEPaKTUBHBIX (hopM paboThI C
00yyaroIMHICs: KOTOpbIe IIOMOTaloT Mo/ epkaTb MOTUBALIMIO
06yuaroLMxcs K M0/Iy4eHHI0 3HaHUH, Ha/la)KUBaHUIO
MO3UTUBHBIX MEX/IMUHOCTHBIX OTHOILIEHUH B KJjlacce, TOMOTalo0T
yCTaHOBJIEHHIO 0OpOXKeaTelbHOM aTMocdhepsl BO BpeMst

ypOKa

[TpumeHeHMe TPYMITOBOM paboThl MM paboThI B Tapax,
KOTOpbIe yJyaT 00yJaromyxcsi KOMaH/IHOM paboTe 1
B3aUMOZEHCTBUIO C IPYTUMU 00YUarOIIMMUCS

VanLmrpoBaHye U Mo/AepKKa UCC/ieioBaTeIbCKON
JiesiTeTbHOCTU 00yUaroIuxcsi B paMKax peanu3alyy UMU
VH/IUBHU/Iya/IbHBIX U TPYTIIIOBBIX UCC/Ie[J0BAaTe/TbCKUX ITPOEKTOB,
YTO /JacT 0OyUaroIMMCsi BO3MOYKHOCTh MPUOOPeCTH HaBbIK
CaMOCTOSITE/TEHOTO pelleHHs] TeOpeTHYeCKOW po0/ieMbl, HaBbIK
reHepUpoBaHUs U odopmiieHUs1 COOCTBEHHBIX Hel, HaBbIK
YBaKUTEILHOTO OTHOIIEHUS K Uy)KUM H7iesiM, 0(hopM/IeHHBIM B
paboTax Apyrux ucciiefoBaTesiei, HaBbIK MyOIMUHOT0
BBICTYIUIEHUS TIepe]] ayAuTOpHel, apryMeHTUPOBaHUS U
OTCTaWBaHUs CBOeH TOUKMU.

Paspen 2. KOJIEBAHUA N1 BOJIHBI

24

Wcnonb30BaHMe BOCIIUTATE/IbHBIX BO3MOXKHOCTEH Coaep>kKaHuA
TeMEbI yepes HO,EL6OP COOTBETCTBYKOIUX 3d/ia4 OJIs1 DeLlIeHHs.

TipUBJieueHre BHUMaHUs 00yUaromnxcsi K LIeHHOCTHOMY
acIieKkTy “u3y4aeMoro
Ha ypokax MaTepuaa (sBjieHHH, 3aKOHOB, TIPUOOPOB)

[TpumeHeHHe TPYMITOBOM paboThl WK paboThl B Mapax,
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KOTOpBIe yJaT 00yuaromuxcsi KoMaH HOH pabore 1
B3aUMO/IEMCTBUIO C IPYTUMH 00YUarOILIIUMUCS

Paszen 3. OCHOBEI CITIEITUATIBHOM TEOPUN
OTHOCUTEJIBHOCTU (4 u)

[TpuMeHeHMe Ha YpPOKe UHTePAaKTUBHBIX (hopM paboThI C
00yJarIIUMHUCS: KOTOPbIE TIOMOTAIOT MO/I/IepKaTh MOTHUBAI[UIO
00yyJaroIUXCs K TTOJTyYeHUI0 3HaHUH, HalaXKUBAHHUIO
TO3UTUBHBIX MEK/TMUHOCTHBIX OTHOIIIEHHWH B K/lacCe, IIOMOTatoT
yCTaHOBJIEHUIO J0OpoXKeaTebHOM atMocdepbl BO BpeMst

ypOKa

Pa3znen 4. KBAHTOBASA ®UN3NKA

15

Vcnonb3oBaHKe BOCITUTATEIbHBIX BO3MOXKHOCTEH COZlep>KaHus
TeMBI uepe3 MoI00p COOTBETCTBYIOIIUX 3a/1au [JIsl PeIleHusl.

[TpuMeHeHMe Ha YpPOKe UHTePAaKTUBHBIX (hopM paboThI C
00y4aroIIUMHUCS: KOTOPbIE TIOMOTAIOT MO/I/IepKaTh MOTHUBAI[UIO
00yyJaroIUXCs K TIOJTyYeHUI0 3HaHUH, HallaXKMBAHUIO
TTO3UTUBHBIX MEK/TMUYHOCTHBIX OTHOIIIEHHUH B K/lacCe, TIOMOTatoT
yCTaHOBJIEHUIO J0OpoXKeaTebHOM atMocdepbl BO BpeMst

ypokKa
[TpumeHeHMe TPYMITOBOM paboThl MK paboThI B Tapax,

KOTOpbIe yuaT 00yJaroluxcst KoMaHfHOW paboTe u
B3aUMOZEHCTBUIO C PYTUMU 00YJAOIIMUCS

Paszpen 5. SJIEMEHTBEI ACTPOHOMUUA 1
ACTPO®U3UNKU

[TpuMeHeHMe Ha YpPOKe UHTePAaKTUBHBIX (hopM paboThI C
00yYaroIIMMHUCS: KOTOPbIE TIOMOTAIOT MO/I/IepKaTh MOTHUBAI[UIO
00yyJaroIUXCs K TTOJyYeHUI0 3HaHUH, HallaXKUBAHHUIO
TO3UTUBHBIX MEK/TMUYHOCTHBIX OTHOIIIEHHWH B K/lacCe, TIOMOTatoT
yCTaHOBJIEHUIO J0OpoXKeaTebHOM atMocdepbl BO BpeMst

ypOKa
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[TpumeHeHMe TPYMITOBOM paboThl MM paboThI B Tapax,
KOTOpbIe yJyaT 00yJarommyxcsi KOMaH/IHO# paboTe 1
B3aUMOZEHCTBUIO C PYTUMU 00YJArOIMMUCS

Pa3zpen 6. OBOBIIAIOIIEE ITOBTOPEHUE

[IprMeHeHHe TPYMOBOi paboThI WK PabOTHI B Mapax,
KOTOpBIe yJaT 00yuaromuxcsi KoMaH HOM paboTe 1
B3aUMO/IEMCTBUIO C IPYTUMH 00YUarOILIUMUCS

Pazpen 7.PESEPBHBIE YPOKU

[prMeHeHHe TPYMOBOi paboThI WK PabOTHI B Mapax,
KOTOpBIe yJaT 00yuaromuxcsi KoMaH HOM paboTe u
B3aUMO/IEMCTBUIO C IPYTUMH 00YUarOILIMUCS
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