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HHOACHUTEJIbHASA 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3padboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMI K pe3yiabTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl,
npeacraBieHHbix B PI'OC COO, a Ttakxke ¢ yuérom (denepanbHOM pabodeid MmporpaMmbl
Bocriutanus 1 Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTebHBIX
opramm3anusax Poccuiickoit  ®enepanuu, peamu3yIOINIMX OCHOBHBIE  00pa3oBaTEIIbHbBIE
MIPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompezaenser o0sA3aTeIbHOE MPEAMETHOE COAEpKaHHeE,
YCTaHABJIMBAET PEKOMEHJIYEMYIO IOCIIEI0BATEIbHOCTh M3YyYEHUS TEM U PAa3/AeioB y4eOHOIo
npeaMeTa ¢ y9€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT0 Ipolecca,
BO3PACTHBIX 0COOCHHOCTEH oOyuaromuxcs. [Iporpamma no gusuke gaét npeacTaBieHue O LETsX,
coJiep>kaHuu, o01elt cTpareruy o0ydeHus, BOCOIUTAHUS U Pa3BUTHS OOYUaIOIIUXCS CPEICTBAMU
yaeOHoro npeamera «Pu3uka» Ha yriiyOaEHHOM YpOBHE.

N3yuenne kypca (QU3MKK yrIyOJEHHOTO YPOBHS TIO3BOJIIET pPEAIM30BaTh 3aqauu
npodeccuoHaNbHOM OpPHEHTAllMU, HAMpaBICHO HA CO3[aHUE YCIOBHM ISl MPOSBICHUS CBOMX
WHTEJJICKTYadTbHBIX W TBOPUYECKUX CIOCOOHOCTEH KaXIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOOUMBI JUIsl MPOJOJDKEHUS o0pa3oBaHMs B OpraHM3alUsaXx MpodeccroHalIbHOTO
00pa30BaHus MO Pa3IHIHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIUATEHOCTSIM.

B mporpamme mo QusMke ONpenensioTcs IUIaHUpYeMble pe3ysbTaThl OCBOEHHS Kypca
(bu3uKK Ha YPOBHE CPETHETO 001Ero 00pa3oBaHUs: INYHOCTHBIE, METalpeIMETHBIE, IIPEIMETHbIE
(Ha yriyonéaaomM ypoBHe). HaydHo-MeTo1010rnueckoil OCHOBOM )i pa3pabOTKX TpeOOBaHMIM K
JMYHOCTHBIM, METANpEeJMETHBIM H TPEIMETHBIM pe3ylbTaTaM OOyYaroMIUXCs, OCBOHMBIINX
nporpaMMmy no (u3MKe Ha ypOBHE CpPEIHEro o0Iero oopazoBaHMs Ha YIriyOJEHHOM YpOBHE,
SBIISIETCSA CUCTEMHO-AEATEIbHOCTHBIN MOJIXO/.

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIAHUpYEMbIE pe3yJbTaThl OCBOCHUS Kypca (PU3MKH Ha yriyOJEHHOM YPOBHE, B TOM

YHCIIe TPEIMETHBIE PE3yIbTATHI 110 TOJIaM 00YUeHUS;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay Mo rojgam o0yueHus..

[IporpamMa 1O (QU3MKE WMEET NPUMEPHBIA XapakTep W MOXET OBITh HCIOJIh30BaHA
YIUTENSIMHU (PU3UKH TSI COCTABJICHHUSI CBOMX pab0OUMX MPOrpamMM.

[Iporpamma 1O (U3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4YUTENIeH U

npeaocCTaBJIsACT BO3MOXHOCTH Ui peajiu3aliluid pas3jJIMYHbIX MCTOAUMYCCKUX IIOAXOHAOB K



IpenoiaBaHuio (PU3UKK Ha yriyOIEHHOM yPOBHE IIPU YCIIOBUM COXPaHEHHs 00s3aTeNbHOM YacTi
coJiepKaHus Kypca.

dwu3mKa Kak Hayka 0 Haubosee o0IMKX 3aKOHAX MPHUPOJIBL, BHICTYIIAsl B KAYECTBE yU4eOHOTO
IpeaMeTa B LIKOJIEe, BHOCUT CYLECTBEHHBIH BKJIJ B CUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
[IkonbHbI Kypc (U3MKH — CcHCTEMOOOPa3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHbIX
IPEIMETOB, TOCKOJBKY (PU3HUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBICHUH, H3y4aeMBbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHomuei. Mcnoab3oBaHHe W aKTUBHOE
IpUMEHEeHHEe (U3UYECKUX 3HAHUM ONpeAeauio XapakTep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IIOJIyYeHHMs] HOBBIX
MaTepHajioB C 3a/JaHHBIMU CBOWCTBaMH. M3ydeHne (M3MKM BHOCHT OCHOBHOW BKJIAJ B
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHOH KapTHHBI MUPa 00yJaroerocs, B popMupoBaHue yMEeHUH
IPUMEHSATh HayYHbII METOJI IO3HAHUS NPH BBIIOJIHEHUN MU y4eOHBIX MCCIIEJOBAHUH.

B ocHoBY Kypca (pu3MKH Ha YpOBHE CpeHero obuero oopa3zoBaHus MOJIOKEH Psl UIEH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoesa yerocmnocmu. B cOOTBETCTBUM C HEM KypC SBIISICTCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/iesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoesn cenepanuzayuu. B cooTBETCTBUY C HEW MaTepuai Kypca pu3suku o0ObeAMHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBiseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BEUIECTBE U MOJIE.

Hoea zymanumapusayuu. E€ peanuzanus MpeanonaracT UCIoIb30BaHUE T'YMaHUTaAPHOTO
noTeHuuana Gu3n4eckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOLIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 3KOJIOTMUYECKUMHU MTPOOIeMaMH.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gusuku yriyO6aE€HHOTO YpOBHS Npeanoaaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKMX U TEXHOJIOTMYECKHUX IPUIIOKEHUI H3YyUYEHHBIX
Teopuii W 3akoHOB. [lpm 3TOM paccMaTpwBaKOTCs Ha YpPOBHE OOIIMX MPEACTAaBICHUN U
COBpEMEHHbIE TEXHHUUECKHUE YCTPOUCTBA, M TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS DJIEMEHTOB COJEp/KaHUs,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KAeHHs Mpo0IeM palliOHAILHOTO MPUPOIOTIOIb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHnue cojiep>kKaHusl MPOrpamMMbl 10 (PHU3UKE JTOHKHO OBITh MOCTPOSHO HA MPUHIIUIIAX
CHUCTEMHO-/IEATEIbHOCTHOTO 1oixo/a. st GU3UKM peann3alus 3TUX NPUHIUIIOB Oa3upyeTcs Ha

HCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa KaK IOCTOSHHO JeicTBYyIoLero Qaxropa



yuebHoro nporecca. J{is yrimyoaéHHOro ypoBHS — 3TO CUCTEMA CAMOCTOSITEILHOTO YYEHHUECKOT0
OKCIEPUMEHTA, BKJIIOYAIOUICTO (DPOHTANBHBIE YYEHHUYECKHE OIBITHI NMPH H3YyYEeHUH HOBOTO
Mmarepuana, JabopaTopHbie paboThl  paboThl MpakTHKyMa. [Ipy 5TOM BO3MOXKHBI JiBa CIIoco6a
peanuzanuu GU3MYECKOTo MpakTUKyMa. B mepBom ciiyyae mpakTUKyM IpOBOAUTCA JTMOO B KOHIIE
10 u 11 kaccoB, 1100 TIOCIIe IEPBOTO M BTOPOTO MOJIYTOIUH B KXKIOM M3 ITHX KJIaccoB. Bropoit
crnoco0 — 3TO MHTerpanus paboT NpPaKTUKymMa B CHUCTEMY JIa0OpaTOPHBIX pabOT, KOTOpbIE
IPOBOJATCS B Ipolecce u3ydeHus paszaena (temsl). Ilpu 3Tom mox paboTramu mpakTHKyMa
MOHMMAETCS CAMOCTOATEIbHOE HCCIEAOBaHUE, KOTOpPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOr0, 00001IEHHOTO BUIa O€3 MOIIAaroBOil MHCTPYKIIUH.

B nporpamme no ¢usmke cucremMa y4eHHYECKOTO SKCIEPUMEHTA, TaOOpaTOPHBIX padoT U
NPaKTUKyMa MPEICTaBlIeHa €NHBIM MTepedHeM. BBIOOp TeMaTuKH JUIst 3TUX BHJIOB YICHUYECKHUX
MPAKTUYECKUX PabOT OCYIIECTBISETCS yYaCTHHKAaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
OCOOCHHOCTEl MOYPOYHOIO TUIAHUPOBAHUA M OCHalleHus kaOuHera ¢usuku. [lpu sTOM
o0ecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHUCS YMEHUSIMH IPOBOJAUTH TPSIMBbIE M KOCBEHHBIE
U3MEpPEHUs], MCCICIOBAHUS 3aBHCUMOCTEH (M3NYECKUX BEIWYMH WM IOCTAHOBKY OIIBITOB IIO
MPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YyAENSETCS PELUICHUIO Pacu€THBIX M KadeCTBEHHBIX 3an1ad. [Ipu aTom
JUISL PacYETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33aJa4d C SIBHO 3aJlaHHON M HESIBHO 3a/1aHHOU
(bu3nIeCKoil MOIENBIO, TIO3BOJISIFOIINE MPUMEHSTh H3YYeHHBIE 3aKOHBI H 3aKOHOMEPHOCTH KakK U3
OJTHOTO pazjiesia Kypca, TaK U MHTErpupys NMpUMEHEHHE 3HAHUU M3 pa3HbIX pasznenoB. s
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIOTCA 3aJaHus Ha OOBsCHEHUe/NpeacKa3aHue
NpOTeKaHUs (PU3UYECKUX SBICHUH W TPOLIECCOB B OKPY)KAIOLIEH XKM3HH, TpeOyromue BbIOOpa
(bu3nIecKoil MOIeNH ISl CUTYalluy TPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuambHO-TEXHHUYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kypc (pu3Mku yriayOi€HHOrO ypoBHS Ha YPOBHE CpEIHEro
obmrero oOpa3oBaHMs JTOJDKEH HM3ydaThCs B YCIOBHSAX IPEIMETHOrO KabwHeTa. B kaOmnere
(bu3HUKH T0JKHO OBITH HEOOXO0MMOE J1a00paTOpHOE 0OOPYIOBAHKE /ISl BHIIOJHEHUS YKa3aHHBIX
B IIporpaMMe o (pu3mke y4eHHUeCKHUX OIBITOB, Ja0OpaTOPHBIX padOT M pabOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000py10BaHHE.

JleMoHCTpaniioHHOE  000py/I0BaHWE (POPMUPYETCSI B  COOTBETCTBUU C TPHUHITAIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M OOECTIEUMBACT IIOCTAHOBKY TEPEUNCICHHBIX B MPOrpamMMe I10
¢u3uKe KIIOUEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,

OMIIUPUYICCKHUX U (bYHI[aMeHTaHLHLIX 3aKOHOB, UX TCXHHUYCCKHUX HpHMeHCHHﬁ.



JlaGopaTopHoe 00OpymoOBaHHME ISl YUEHWUYECKHX MPAKTUUECKUX paboT (hopmMupyercs B

BUJAC TEMATHYCCKHX KOMILIICKTOB U obecrieunuBaeTcs B pacqéTe OIHOTO KOMIUICKTAa Ha IBYX

oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh

IMOCTPOCHBI Ha KOMIIJICKCHOM HCIIOJIB30BaHUHN aHaJIOIOBBIX U HI/I(l)pOBBIX HpI/I60pOB, a TakKXKeE

KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LHU(POBBIX 1aOOPATOPHIl.

OCHOBHBIMU TIENISIMU U3Y4€HUsT (GPUUKU B 00IIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpOoBaHHE HHTEpeca W CTPEMIICHUS OOYYaIOUIMXCS K HAYYHOMY H3YYCHHUIO
MPUPOJIBI, PA3BUTHE UX UHTEIICKTYaTbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHWM O HAy4HOM METOJe TMO3HaHUus U (hopMHupoBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYXKAIOIINM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa M3ydeHUs OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PU3UKH;

(dbopMUpOBaHHE YMEHUN OOBSCHSTH SIBJICHUS C UCIIOIh30BAaHUEM (DH3UUECCKUX 3HAHUH U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMUPOBaHKE TIPEICTABICHUA O POJIM (U3HUKH TSI PA3BUTHS IPYTHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TIPEICTABICHUA O BO3MOXHBIX cdepax Oyaymied npodeccnoHaTbHON
NEeSITENIbHOCTH, CBSI3aHHBIX C (PU3UKOMN, TOJITOTOBKA K JIalbHEHIIeMy 00y4eHHIO B 3TOM

HaIlTpaBJICHUU.

JlocTuxenune 3TUX Iieliel oOecredrBaeTcsl pelIeHHeM CIEAYIOUMX 3aJad B Ipoliecce

M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

pUOOpETEeHNE CUCTEMbI 3HaHUN 00 00IMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSIX, BKIIIOUas MEXAHUKY, MOJIEKYIISPHYIO (PU3UKY, JIEKTPOJAUHAMUKY, KBAHTOBYIO
(GU3UKY U 2JIEMEHTHI aCTPOPHU3UKY;

dbopMupoBaHHE YMEHUH MPUMEHSTh TEOPEeTHUYECKUE 3HaHUS Mg OObSICHEHUS
¢u3nueckux SBIEHUH B TPUPOAE W Ul TNPHUHATHUS NPAKTUYECKUX pElICHUH B
IMOBCEAHEBHOM KU3HU;

OCBOCHME CIIOCOOOB pELICHHs Pa3IMuYHBIX 337ad C SBHO 3aJaHHON (u3HuecKon
MOJIeIblO, 3ajlad, IOJPa3syMEBAIOIIUX CaMOCTOSTENIbHOE CO3JaHue (PU3NYECKON
MOJIEJH, aJIeKBaTHOM YCIIOBUSIM 3aJjaui, B TOM YHCIIE 3a]]a4 HHKEHEPHOTO XapaKTepa;
NOHMMaHHUEe (PU3MYECKHX OCHOB W MPHUHIIMIIOB JEMCTBUSI TEXHUYECKHX YCTPOMCTB U

TEXHOJIOTHYECKHUX MPOIECCOB, MX BIUSHHS HA OKPYKAIOIIYIO CPENY;



® OBJIQJICHHE METOJAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHMS M MPOBEACHHS (PU3UUECKUX
SKCIIEPUMEHTOB, aHallu3a W  MHTepHperauud  uUHpopmanuu,  onpeaencHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3ysIbTaTa;

® CO3JaHUE YCIOBUH Ul Pa3BUTHS YMEHHM MPOEKTHO-UCCIEA0BATENbCKOM, TBOPUECKON
JESTEIIbHOCTH;

e pa3BUTHE HHTepeca K cdepaM MpodecCHOHANBbHON AEITeIbHOCTH, CBS3aHHON C
(U3UKOIA.

B cootBercTBum ¢ TpeboBanusimu @I'OC COO yrinyOonéHHbII ypOBEHb H3yUEeHUs Y1eOHOTO
npenmera «®Pusnka» Ha ypoBHE CpelHero ooiiero oopazoBaHusi BbIOMpaeTcss 00ydyaronuMucs,
IUTAHUPYIOIMMHU  MIPOJIOJKEHHE OO0pa30BaHUS MO CHEHUAIBHOCTSIM  (DU3HKO-TEXHHUYECKOTO
npodus.

Ha usydenne pusuku (yriyOJI€HHBIN YPOBEHB) HA YPOBHE CpEIHETO 00IIero oopa3oBaHus
otBoautcs 340 vacos: B 10 kimacce — 170 gacos (5 yacoB B Heenmo), B 11 kiacce — 170 yacos (5
94acoB B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (Gu3Mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIb JEJaeT BHIOOp IMPOBEACHUs JTabOpaTOPHBIX paboT H

OIIBITOB C y‘{éTOM HHAUBUAYAJIbHBIX 0coOeHHOCTEH 06yqa10u1nxc;1.

COJEPKAHUE OBYYEHUA

10 KJIACC

Paszpnen 1. Hay4Hnblil MeTO NO3HAHUSA NPUPOALL.

®uznka — (yHIaMeHTaNbHas Hayka o npupoje. HaydHblii MeTOJ MO3HAHUS U METOJbI
uccie10BaHus (PU3NYECKHX SIBICHUH.

DKCIIepUMEHT U TeOopus B Mpoliecce Mo3HaHus Npupoabl. HabmrogeHue u sKCiepuMeHT B
¢dusuke.

CrnocoObl n3mepeHus: GU3NYECKUX BEJIWYMH (QHAJIOTOBbIE W LU(POBBIE U3MEPUTEIbHBIE
npuOOpPHI, KOMITBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pusnueckux BeInYHH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenvpoBanue (pu3NUecKUX SIBJICHUN M MPOLEeccCOoB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJI0, UACATbHAS KUIKOCTh, MICAIbHBIN Ta3, TOUCUHBIHN 3apsn). [ numnoreza. ®uzndeckuit

3aKOH, I'paHUIIbI €ro IPUMCHHUMOCTH. dusnueckas TCOpH.



Pons m mecto ¢us3uku B (QopMHUpOBAaHWM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, npakmuxym.

1. U3mepenue cuibl TOKa U HANpsSHKEHHS B IEMHM MOCTOSHHOTO TOKa MPH IMOMOIIU

AQHAJIOTOBBIX U MUGPOBBIX U3MEPUTENIBHBIX TPHUOOPOB.
2. 3HaKoMCTBO ¢ nu(ppoBoii maboparopueii o pusuke. Ilpumepsr u3mepeHus GU3NIECKUX
BEJIMYUH IIPU MOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pa3gen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe nBmwxkeHue. OTHOCUTENBHOCTh MEXaHW4YecKoro ABmxkeHus. Cucrema
OTCYETa.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Pannyc-BekTop MarepuanbHOM TOYKHM, €ro IPOEKUUU HAa OCH CHUCTEMbl KOOPIUHAT.
Tpaexropus.

[lepemenienne, CKOpOCTh (CpeAHSIsl CKOPOCTh, MIHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HAa OCU CHUCTeMbl KoopAuHaT. ClioKeHHe NEepeMEeIleHU 1
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JABUKEHUE. 3aBUCUMOCTb KOOPJIUHAT,
CKOPOCTH, YCKOPEHHS ¥ MIyTH MaTepUaIbHON TOYKHU OT BPEMEHU U X IPaPUKHU.

CBobosHoe najieHue. Y cKopeHue cBoO0IHOTo najieHus. JBrkeHue Tena, OpoLIeHHOro Mo
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHUS MaT€pUAIbHON TOUKHU OT
BPEMEHHU U UX rpauKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepUadIbHOW TOYKH IO OKPYKHOCTH. YTJ0Bas 1
nuHeiHast ckopocTh. llepuox u yactota obOpamieHus. LleHTpocTpemutenbHoe (HOpMalbHOE),
KacaTeJlbHOE (TaHTeHIIMAFHOE) U TIOTHOE YCKOPEHUE MaTepHAIbHOM TOUKH.

TexHu4eckne yCTpONCTBA W TEXHOJOTHYECKHE TMPOIECCHI: CIHIOMETP, JBI)KCHHE
CHapsIOB, IIETHBIC, IIECTEpEHYATHIC U PEMEHHBIE TIEpe1aui, CKOPOCTHBIE JTHU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, MILTIOCTPALIM KHHEMATHYECKUX XapaKTEPUCTUK JBUKEHUS.
CrocoOBI HCCIIENOBAHNS IBUKECHUN.
Wnmoctpanus npeaenbHoro nepexoaa U n3MepeHrne MrHOBEHHON CKOPOCTH.

1
2
3
4. Hp606pa3OBaHI/IC JBIDKEHUH C MCIOJIb30BaHMEM MEXaHU3MOB.
5 ITagenue Ten B BO3YyXC U B pa3pCKCHHOM IIPOCTPAHCTBC.

6

Habmionenue npuxeHus tena, OpoUIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIIBHO.



HampaBnenue CKOpOCTH NpU ABUKEHUH 110 OKPYKHOCTH.
[IpeoOpazoBanue yriioBoi CKOPOCTU B PEAYKTOPE.
CpaBHeHmue nmyTei, TpaeKTOpHil, CKOPOCTEH IBUXKEHHUS OTHOTO U TOTO K€ TeJIa B pa3HbIX

cUCTEMaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKmMuKym.

1.
2.

I/I3yquHe HCPAaBHOMCPHOT'O ABHMKCHUA C LECJIbIO OIIPCACIICHUA MTHOBEHHOU CKOpPOCTH.
N3mepenne ycKOpeHUs NOpU NPSMOJIMHEWHOM PABHOYCKOPEHHOM JIBUKEHHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU TPU PABHOYCKOPEHHOM JIBUYKECHHH.
M3mepenue ycKOpeHHsl CBOOOJHOrO TajacHUs (PEKOMEHJIOBAHO HCIIOJIb30BAHUE
1u(poBOH JTAGOpaTOPHUN ).

W3ydyeHue IBWOKEHHS Teja, OPOIIEHHOrO TOPH30HTAIbHO. IIpoBepka THIOTE3BI O
pSMOI TIPOMOPIIMOHATIBHONW 3aBUCHMOCTH MEXTy MAlbHOCTHIO MOJETa U HAYAIbHOM
CKOPOCTBIO Tea.

W3yueHne ABMKEHUS TEIa [0 OKPY)KHOCTH C IMOCTOSIHHOM 110 MOJIYJIIO CKOPOCTBIO.
HccnenoBanue 3aBUCHMOCTH IEpUOJa OOpAICHUS KOHHYECKOTO MasTHHKA OT €ro

napaMeTpoB.

Tema 2. /lunamuxa.

Ilepseiit 3akoH Hprotona. MHepunanbHbie cucteMsl oTcuéTra. [IpuHIMI OTHOCHTEIBHOCTH

[Nanunes. HemnepuuaabHble CUCTEMBI OTCUETA (OMpeAeTIeHUE, TPUMEDHI).

Macca tena. Cuna. HpI/IHI_II/IH CyNepro3nauun CuJI.

Bropoii 3akoH HeroTOHA 17151 MaTEpUAIBHONW TOYKHU.

Tperwnit 3akoH HproTOHA JI711 MaTEpUAIIBHBIX TOYEK.

3akoH BCEMHUPHOT'O TATOTCHUA. OKBHUBaJICHTHOCTH FpaBHTaHHOHHOﬁ n HHCpTHOfI MAacCCBhI.

Cuma TsKecTH. 3aBHCHMOCTH YCKOPCHUA CBO6OI[HOFO nmaa€HusA OT BBICOTbBI Haza

MOBEPXHOCThIO IUIAHETHl U OT Treorpaduyeckoil mupoThl. J[BrykeHHe HEOECHBIX Tel M HUX

cnyTHUKOB. 3akoHbl Kemepa. IlepBast kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHKYyIIErocs C yCKOPEHHUEM.

Cuna TPCHUH. CYXOC TPCHUC. Cuna TPCHUSA CKOJIB)KCHHUA W CHJIa TPCHUA TIOKOA.

Koaddunument tpenus. Cuiia conpoTUBIEHUS MpU ABMXKEHUU Tella B JKMJIKOCTHU WM rase, eé

3aBUCUMOCTE OT CKOPOCTHU OTHOCUTCIIBHOI'O JABUKCHHA.

I[aBJ'ICHI/IC. FI/I,[[pOCTaTI/I‘-IeCKOC JaBJICHHC. Cuna ApXI/IMCILa.

Texuudeckue YCTPOﬁCTBa U TCXHOJIOTMYCCKHUEC NPOHCCChI: IMOAUIMITHUKH, IBUKCHHC

HNCKYCCTBCHHBIX CITYTHUKOB.



Hemoncmpayuu.

1.
2.
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Haburonenne ABM>XEHUS TN B MHEPLMAIBHBIX U HEMHEPLMAIBHBIX CUCTEMAaxX OTCUETA.
IIpuHIUIT OTHOCUTEIILHOCTH.

Kauenne nByx LMIMHIPOB WM IIApOB Pa3HOM MacChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPLUAJIBHOM CUCTEMBI OTCUETA.

CpaBHeHuE paBHOAECUCTBYIOLIEH NMPUIIOKEHHBIX K TENy CUJ C MPOU3BEACHUEM MacCChl
TeJla Ha €70 YCKOPEHHUE B MHEPLIMAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHIl, BO3HMKAIOUIUX B PE3YIbTATE B3aUMOICHCTBUS TEIL.

H3mepenne Macce 110 B3aMMOJEHCTBUIO.

HesecomocTts.

Bec Tena npu yckopeHHOM NOAbEME U Na/ICHUU.

I_[eHTp06e)KHBIe MCXAaHU3MBI.

10. CpaBHeHI/Ie CWJI TPCHUA IIOKOA, KAYCHUA U CKOJILXKCHUA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

1.
2.

7.

N3mepeHue paBHOAEHCTBYIOLIEH CUIT IIPU IBUYKEHUU OpyCKa 10 HAaKJIOHHOM IJIOCKOCTH.
[TpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHU JBIKEHUS Opycka MO HAKIOHHOMN
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

W3y4yeHne ABMKEHUSI CUCTEMBI TEJl, CBA3AHHBIX HUTBIO, NIEPEKMHYTON depe3 JETKUM
0JI0K.

N3mepenne koddduiMeHTa TpeHUs 10 BEIMYMHE YIJIOBOTO Kod(dduimenta
3aBucuMOocTH Frp(N).

HccnenoBanue JABMXKEHHMS Opycka IO HAKJIOHHOM IUIOCKOCTH C TE€PEeMEHHBIM
K03 PHULIHEHTOM TpEeHHUS.

N3yuenune aBMKEHUS Ipy3a Ha BaJIy C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOCOII0THO TBépI[OC TECIO0. HOCTyTIaTCJIBHOC " BpalllaTCJIbHOC ABUKCHUC TBép,Z[OFO TCIa.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpalCHU:. IInedyo cunwl. CroxeHue CHJI, IPUJIOKCHHBIX K

TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TeEA.

YcroitunBoe, HeycToOUMBOE, O€3pa3TuYHOE pAaBHOBECHE.

Texuudeckue yCTpOﬁCTBa U TCXHOJIOTHYCCKUC IIPOLECCChI: KpOHI.I.ITCfIH, CTpOHTeHBHLIﬁ

KpaH, peméryaTble KOHCTPYKIUH.



Hemoncmpayuu.

1. VcnoBus paBHOBecHs.

2. Bunapl paBHOBeEcCHSI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

1. HUccnenoBanue ycioBuil paBHOBECHS TBEPAOIO Tella, MMEIOIIETO OCh BPALICHUS.

2. KonHctpympoBaHue KPOHIITEHHOB U PACUYET CHII YIIPYTOCTH.

3. H3yueHue ycTOMYMBOCTH TBEPAOTO TEJIa, UMEIOIIETO IUIOMAAb OMOPHI.

Tema 4. 3akonwl coxpanenus 6 MexaHuke.

NMiynbC MaTepHallbHOW TOYKH, CUCTEMbl MaTepHalIbHbIX TO4yeK. LleHTp Macc cucTeMbl
MaTepHalbHBIX TOYEK. Teopema 0 JBHKEHNUH LIEHTpa Macc.

VMITynbC CHIIBI M1 U3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

MoMeHT uMIysnbca MaTrepuanbHOM TOYkH. IIpeacraBieHne O COXpaHEHHH MOMEHTA
VMMITYJIbCA B UEHTPAJIbHbBIX MOJISX.

Pabora cuibpl Ha ManoM U Ha KOHEYHOM mepemenieHud. ['paduueckoe mpencraBieHue
pabOTHI CHIIBI.

MOIIHOCTD CHJIBL.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUy MATEPUAIBHON TOUKHU.

IloreHManpHbIE M HENMOTEHUMAaNbHbIE CUIIBL. [loTeHnManbHas sHeprud. [loreHnumanbHas
SHEprust ynpyro neopMUpOBaHHOU MpYyKWHBI. [loTeHIManbHAast SHEPrusi Teja B OJHOPOIHOM
rpaBUTAMOHHOM IToJie. [loTeHnunanbHass SHEeprus Tena B TPAaBUTALIMOHHOM I10JI€ OJHOPOJHOIO
nrapa (BHYTpH U BHe 11apa). Bropast kocMuyeckasi CKOpoCcTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYEeCKOW DHEPTHH CHUCTEMBI
TeJ. 3aKOH COXPAaHEHMSI MEXaHUYECKOW SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymm s UACANIbHOM JKHUJIKOCTH Kak CIEACTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKOW dHEPTUH.

TexHuueckrne yCTpONCTBAa M TEXHOJOTUYECKHE MPOLECCHI: JABUKEHHE PAKET, BOJAOMET,
KOTEP, MPY>KUHHBIA MUCTOJIET, THPOCKOT, PUTYpHOE KaTaHNE HAa KOHBKAX.

Hemoncmpayuu.

1. 3akoH coxpaHEHHS UMITYJIbCA.

2. PeaxTuBHOE NBIKEHUE.



3. H3mepeHre MOITHOCTH CHIIHI.

4. VI3MeHeHue 3HEPIruu Tejla IPU COBEPLIEHUH padOTHI.

5. B3auMmHble npeBpallleHuss KHHETUYECKOM M IOTEHIMAIbHON SHEPTUil Ipy IEHCTBUU Ha
TEJIO CHJIBI TSDKECTU M CHJIBI YIIPYTOCTH.

6. CoxpaHeHue 3Hepruu npu cBOOOHOM MaJEHUHU.

Yuenuueckuit sxcnepumenm, nadopamopusie padbomoi, nPAKMUKYM.
W3mepenne uMirysbca Tena o TOpMO3HOMY ITYTH.
M3MepeHue cuiibl TATH, CKOPOCTH MOJIEIHU 3JIEKTPOMOOUIIS U MOLTHOCTH CHJIBI TATH.

CpaBHeHI/Ie HN3MCHCHUA UMITYJIbCa T€JIa C UMITYJIBCOM CHIIBI.

1
2
3
4. VccnenoBaHue COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEHCTBUU.

5. H3mepeHne KMHETUYECKOW SHEPTUH TeJa 10 TOPMO3HOMY ITYTH.

6. CpaBHeHHE U3MEHEHUS NOTEHIUAIbHOM SHEPIUK NPYKUHBI C paObOTOMN CUJIBI TPEHHUSL.

7. OmnpeneneHue paboThl CUIIbI TPEHUS IPU ABUKEHUH TeJla 110 HAKJIOHHOW MJIIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka U TepMOAUHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOI MeopUul.

OCHOBHBIE TOJIOKEHMSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BelecTBa. MoJIen CTPOCHHSI Ta30B, KUIAKOCTEH U TBEPABIX TeT U OOBSICHEHUE CBOWMCTB
BElleCTBAa Ha OCHOBE 3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Monenb uieanbHOro ra3a B MOJEKYISIPHO-KUHETHUECKON TEOpUH: YaCTULIbI T'a3a IBUKYTCS
XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT € APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkanma temmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe mpeacTaBieHne U30MPOILIECCOB: H30TepMa,
u30xo0pa, n3obdapa.

CBs13b MEXKy IaBJIEHUEM U CPEIHEN KUHETUYECKOM YHEPIHEN TOCTYIATENBHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI JI€aIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYISPHO-KUHETUYECKON TEOpHH
UJICATHHOTO Ta3a).

CBsi3p  aOCOJIIOTHOW — TeMmIepaTypbl TEPMOJMHAMMYECKOW CHUCTEMBI CO  CpeaHei

KHHETHISCKOU BHCpFHeﬁ MOCTYHATCIBHOI'O TCIIJIOBOT'O ABUKCHUS €€ 4acCTHII.



TexHuueckue yCTpOMCTBA U TEXHOJIOIMUYECKHE TMPOILECChl: TEPMOMETp, OapoMmerp,
MOJIy4YeHUE HAHOMATEePUAJIOB.
Hemoncmpayuu.
Monenu IBUKEHUS YaCTHUI] BEIIECTBA.
Monenb OpOYHOBCKOTO JBUKEHHUS.
Buzaeopoiuk ¢ 3anuchio peaabHOT0 OPOYHOBCKOTO JBUKEHUS.
Juddyzus xuaKocTen.
Mogpens onbiTa lllTepHa.
[TputsbxeHue MOJIEKyII.

Mojenn KpuCTallIN4eCKUX PEIETOK.
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HabmroneHue u uccieoBaHue U30IPOLIECCOB.
Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.
1. HccnenoBanue mpolecca YCTaHOBJIEHHUS TEIJIOBOTO PaBHOBECHS INPH TEIIOOOMEHE
MEXIy ropssiuei U XOJOIHON BOJOM.

2. HzydeHme M30TEPMHUYECKOTO Tpolecca (PeKOMEHIOBAHO HCIIOJIb30BaHHE HHU(POBOIA

nabopaTopun).

3. H3ydeHue U30XOpHOTO mpolecca.

4. W3yuenue uzobapHOro mporecca.

5. TIpoBepka ypaBHEHHsS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunboi.

Tepmoaunamudeckas (Tl) cuctema. 3ajaHie BHEITHUX YCIOBUH JUIsl TEPMOJUHAMUYECKOM
cuctembl. BHelHue u BHyTpeHHHE napameTpbl. [lapaMeTpsl TepMOIMHAMUYECKOW CUCTEMBI KaK
CpeIHUE 3HAUECHUS BEJTMYMH, ONMUCHIBAIOUINX €€ COCTOSIHME Ha MUKPOCKOITNYECKOM YPOBHE.

Hynesoe Havano tepmMoarHamMuku. CaMONpOU3BOJIbHAS PeslaKcalus TEPMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Mogenb wupeanbHOro raza B TEpPMOJAMHAMHKE — CHCTEMa YpaBHEHUW: YypaBHEHUE
MenneneeBa—KnaneiipoHa U BbIpaX€HUE JUIsI BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
ITOW MOJENN: HM3Kasg KOHILIEHTpalMsl YacTULl, BBICOKHE TeMIEepaTypbl. Belpaxenue mis
BHYTPEHHEN SHEPTUH OJTHOATOMHOTO MI€aIbHOTO Iasa.

KBa3ucrtatnueckre u HeCTaTUYECKUE MPOIIECCHI.

OnemeHTapHas paboTa B TepMOoANHaMKKe. Beruucienne padboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Tennonepenaya Kak crnoco0 HM3MEHEHUs BHYTPEHHEH SHepruud TepMOIMHAMUYECKON

cuctembl 0e3 coBepieHus padboTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.



KomuuectBo TemnoTel. TemIoéMKOCTh Tena. YIenbHas W MOJISIpHAsA TEIIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBa. Pacuér kommyecTBa
TEIUIOTHI IIpH Teruionepenade. [lorstue 06 aguadbaTHoM mporiecce.

[TepBblii 3aK0H TepMOAMHAMUKH. BHyTpeHHs s sHeprus. KommuecTBo TermioTsl 1 paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTUU TEPMOIUHAMUYECKONW CUCTEMBI.

Btopoii 3akoH TepMOIMHAMUKH [ PABHOBECHBIX IPOIECCOB: uepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHUE TEPMOIMHAMHYECKON CHUCTEMBI MPOXOIUT E€AMHCTBEHHAs anuabara.
AOGcomoTHas Temneparypa.

BTtopoii 3aK0H TEpMOJMHAMUKH Il HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTY OT 0oJiee XOJOAHOrOo Teja K OoJjiee Harperomy 0Oe3 kommneHcanuu (Kmaysmyc).
HeobpatumocTh mpupoIHBIX MPOIECCOB.

[Tpunimne! aeiicTBus TeraoBbix MamuH. KIT/I.

MakcumanibHoe 3Hauenue KIIJI. [{ukn Kapno.

DKOJIOTHYECKUE aCNEKThl MCIIOIb30BaHMsI TETUIOBBIX JBHUTarenel. TernoBoe 3arps3HeHue
OKPYKaIOILEH CpeIbl.

TexHu4yeckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAMIBHUK, KOHAUIMOHED,
IU3eTbHBIA W KapOIOpaTOpHBIM JBUTraTenu, mapoBas TypOuWHA, NOIyYEHHE CBEPXHHU3KUX
TEeMIIepaTyp, YTWIU3AIMS «TEIUIOBBIX» OTXOJIOB C UCIIOJIb30BAaHUEM TEIUIOBOTO HAcoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOTUIUBA JIJISt BEIPAOOTKH «TETUIOBOMY M DJIEKTPOIHEPTUH.

Hemoncmpayuu.

1. W3meHeHue TeMmepaTypsl MPU aI1adaTUUECKOM PaCIIMPEHUH.

2. BoszaymiHoe orHUBO.

3. CpaBHeHHE YICTBHBIX TCIUIOEMKOCTEH BEIIECTB.

4. CrnocoObl UBMEHEHHUs] BHYTPEHHEHN SHEPTUH.

5. HccnenoBanue aanabaTHOTO Mpoiiecca.

6. KommbproTepHbIe MOJIETTH TEILIOBBIX JIBUTATEIICH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomast, npaKmMuKym.

1. H3mepenue ynenbHOH TEIIOEMKOCTH.

2. HWccnemoBanue mpoliecca OCThIBaHUS BEIIECTBA.

3. HccnenoBanue aauabaTHOTO MpoIiecca.

4. V3yueHue B3aUMOCBS3M DHEPTUM  MEKMOJEKYJSIPHOTO  B3aUMOJEHCTBHS |

TEMIIepaTypbl KUTIEHUS KUJIKOCTEH.

Tema 3. Azpecamnivie cocmoanun eeuecmea. Pazoevie nepexoonl.



[TapooOpa3oBanne u KoHAcHcarus. McmapeHwe W KumneHHe. YJenbpHas TemioTa
napooOpa3oBaHusl.

Haceiiennsie W HeHachlllleHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTH IIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO T1apa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BhEMa HACBIIEHHOTO
napa. 3aBUCUMOCTb TeMIEPaTypbl KUIIEHUS OT JIaBJICHUS B KHIKOCTH.

BrnaxnocTs BO31yxa. AGCOMIOTHAS U OTHOCHTEIBHAS BIIAXKHOCTb.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB.
[TnaBneHue u KpucTauM3amnus. Y aelbHas TerioTa miaBieHus. Cyoaumanus.

Hedbopmaruu tBEpHoro Tema. Pactsokenne u cxarue. Cnpur. Monyne HOnra. Ilpenen
ynpyrux aedopmaruii.

TennoBoe paciIMpeHue KUIAKOCTEH U TBEPIBIX TeJ, 00bEMHOE U JIMHEHHOE paCIIUPECHHE.
AHrapMOHHM3M TEIUIOBBIX KOJICOAaHUH YaCTHII BEIIECTBA KaK IPUYMHA TEIIOBOTO PACIIUPEHUS TEI
(Ha KaUECTBEHHOM YpPOBHE).

[TpeoOpazoBanue YHEPTHH B (PA30BBIX MEPEXOax.

YpaBHeHHE TEIUIOBOTO OallaHca.

[ToBepxHOCcTHOE HaTspKeHHE. K03 (UIIMEHT MOBEepXHOCTHOTO HaTshKeHUs. KanmuispHbie
ABJIEHU. [aBeHre 110 UCKPUBIEHHOM ITOBEPXHOCTHIO xKuakocTh. Dopmyita Jlamaca.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTUYECKHE TMPOIECCHhI: IKUIKUE KPUCTAIIIBI,
COBpPEMEHHBIE MaTepUAIbI.

Hemoncmpayuu.

TennoBoe pacimpeHue.

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenne. Knunenue npu NnOHMKEHHOM J1aBICHUU.
N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.
OmnbITHI ¢ MBUIBHBIMA MIEHKAMH.

CmaunBanue.

Kanwnspasie sBieHwus.

Moenu HeHbIOTOHOBCKOM JKHIKOCTH.
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Crioco0bI U3MepeHHst BIaKHOCTH.

10. MccnenoBanme HarpeBaHus U IIIABJICHHS KPUCTAJUIMIECKOTO BEIIECTBA.
11. Bune! nedopmanuii.

12. HaGnronenue ManbIx geopmanuii.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomut, nPAKMUKYM.

1. H3ydeHwne 3aKOHOMEPHOCTEH UCTIAPEHUS KUIKOCTEH.



N3Mepenne yaenbHON TEIIOTHI TIJIaBICHUS JIbJA.

M3yyeHue CBOMCTB HACBIIICHHBIX I1apPOB.

H3mepeHne abCOMOTHOM BIIaXKHOCTH BO3yXa U OIICHKA MACCHI TAPOB B IIOMEIICHHH.
N3mepenne ko3 GUIMeHTa MOBEPXHOCTHOT'O HATSHKECHUS.

N3mepenne moayns FOnra.

N o g~ WD

HccnenoBanue 3aBUCUMOCTH JeGOpMallii PE3WHOBOTO 0Opasia OT MPHUIIOKEHHOH K
HEMY CUJIBL.

Pasznea 4. diekTpoauHaMuKa.

Tema 1. Dnexkmpuueckoe noe.

OnekTpuzauus Tea U e€ MposABICHUS. DJEKTpUUecKuil 3apaa. [[Ba BUaa 3JIEKTPUUYECKUX
3apsa0B. [ IpoBOIHUKY, TUANEKTPUKH U IOTYIIPOBOIHUKH. DJIEMEHTAPHbIN JJIEKTPUUYECKUH 3apsia.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

BsaumopeiictBue 3apanoB. Todeunsle 3apsabl. 3akoH Kyiona.

Onekrpuueckoe nojie. Ero aelictBrue Ha 3J€KTPpUUECKUE 3apsbl.

Hanpsok€nnocts  anektpuueckoro mnois. IlpoOusiit 3apsn. JluHum HanpsxEHHOCTH
INEKTPUYECKOTO 1oJIst. OJHOPOIHOE IIEKTPUUECKOE TOJIE.

[ToTeHIManbHOCTD AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLMANIOB U HAIpPSIKCHHUE.
[ToreHunanbpHas SHEPTUs 3aps/ia B AIEKTpocTaTuyeckoM mnoie. [loTeHmuan aaeKTpocTaTHueckoro
noJisi. CBsA3b HANPSDKEHHOCTU TOJS U PAa3HOCTH MOTEHIMATIOB Ui 3JIEKTPOCTATUYECKOTO OIS
(KaK OHOPOAHOTO, TaK M HEOJTHOPOJHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apsDKEHHOr0 1Mo o0BhEMY mmiapa. [lone paBHOMEpHO 3apsiKEHHOM OECKOHEYHOM IIIOCKOCTH.
KapTuns! mMHNAN HAIPSYKEHHOCTH ITUX NOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIMdIIeKTpUKY B AJIEKTPOCTaTUYECKOM MoJie. J(uanekTpuyeckas IpOHUI[aeMOCTh BEIIECTBA.

KonneHncarop. ONeKTpOEMKOCTh  KOHJEHCATopa. ONeKTpOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopa.

[TapamienpHOe  coequHeHMe  KOHAeHcaTopoB.  IlocnemoBarenbHoe — cOeIMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEeHHOr0 KOHIAEHCAaTopa.

I[BI/I)KCHI/IC Bapﬂ)I(CHHOﬁ YaCTHULIbI B OAHOPOJHOM JJICKTPHUYCCKOM IT0JIC.



TexHuueckue ycTpoilcTBa M TEXHOJOTHYECKHE IMPOLIECCHI: 3JIEKTPOCKON, 3IEKTPOMETP,

QJICKTPOCTATUYCCKAA 3allnTa, 3a3CMJICHHUC 3JI€KTpOHpI/I60pOB, KOHACHCATOPbI, TCHCPATOP Ban ne

['paada.
Hemoncmpayuu.
1. VYcrpoicTBO M NpUHIMI ISHCTBHS dJIEKTPOMETpa.
2. DIEKTPUYECKOE MoJIe 3apsHKCHHBIX IAPUKOB.
3. DnexTpuyeckoe MmoJe AByX 3apsuKEHHBIX MIaCTHH.
4. Mopuenb 31eKkTpocTatudeckoro reneparopa (Ban ne ['paada).
5. TIpoBOJHUKH B 3JEKTPUUECKOM IIOJIE.
6. DiekTpocTaTudecKas 3aIIuTa.
7. YcTpoHCTBO U JeHCTBUE KOHJIEHCATOPA IIOCTOSSHHOM U TEPEMEHHON EMKOCTH.
8. 3aBUCHMMOCTb JJNEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOHIaAXd IUIACTHH,
paccTOSHUS MEXTy HUMU U AUAJIEKTPUUECKOIM MPOHUIIAEMOCTH.
9. DHeprus 3JIEKTPUIECKOTO IMOJIS 3apsHKEHHOT0 KOHICHCATOPA.

10. 3apsaka u pa3psika KOHIACHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuit 3xcnepumenm, nabopamopnusie padomul, RPAKMUKYM.

1.
2.

5.

OreHka cul B3aUMOJIEHCTBUS 3apsHDKEHHBIX Tell.

HabGmroneHne mnpeBpallleHHuss SHEPruM  3apsDKEHHOrO  KOHJIEHCATOpa B OHEPIHIO
U3IY4EHUs CBETOINO/IA.

W3y4yeHne npoTekaHus TOKa B LIETIH, COJEPKallel KOHEHCAToP.

Pacnipenenenne pa3sHOCTH TNOTEHLIUANOB (HANpsDKEHUS) INPU  IOCIEI0BATEIBHOM
COEJMHEHUH KOHJICHCATOPOB.

HccnenoBanue paspsiia KOHICHCATOPA Yepe3 Pe3UCTOP.

Tema 2. Ilocmoannwlil 3n1eKmpudecKuil mox.

Cuna Toka. I[locTOSIHHBIH TOK.

YcmoBus CYIICCTBOBAHUA TIIOCTOAHHOI'O DJJICKTPUYCCKOTO TOKaA. HMcTouHUKH TOKA.

Hanpsoxenue U u OJ1C é.

3akoH OMa JJ1 y4acTKa LEMH.

SJ'ICKTpI/ItIeCKOC COMMPOTHUBJICHUC. 3aBHCHMOCTD COIIPOTUBJICHUA OAHOPOAHOI'O IPOBOJAHHUKA

OT €TI0 JJIMHBI U IJI0IIaaX MONICPEIYHOro CCUCHU . y,ZIeJ'IBHOG COIIPOTUBJICHHUE BCUICCTBA.

[TocnenoBarensHOE, TapalIeIbHOE, CMEIIAHHOE COEAMHEHWE IMPOBOJHUKOB. Pacuér

pa3BETBIEHHBIX AMMeKTprueckux nenei. [Ipasmia Kupxroda.

Pabora anexrpuueckoro Toka. 3akon J[xoynsi—Jlenna.

MontHOCTh SJICKTPHUYCCKOT'O TOKA. TenmoBas MOIMHOCTB, BEIACIAEMAasd Ha pE3UCTOPEC.



OJ1C 1 BHyTpEeHHEE CONPOTHUBIICHUE UCTOYHHUKA TOKA. 3aK0H OMa Jy1sl TOTHOM (3aMKHYTOM )

ANEKTPUYECKON Lenu. MOIIHOCTh UICTOYHHKA TOKa. KOpoTKoe 3ambIKaHUE.

KOH[[eHcaTOp B IICIIM IIOCTOSAHHOI'O TOKA.

Texumueckne YCTPOﬁCTBa H TCXHOJOIMYECKHUE IIPOLECCHI: aMIIEPMETP, BOJIBTMETP,

peocTaT, CYETUMK JIEKTPUUECKOI SHEPTUH.

Hemoncmpayuu.

1. H3mepenue cuibl TOKA U HAMIPSIKEHUSL.

2. HccnenmoBanue 3aBUCMMOCTH CWJIBI TOKAa OT HANpPSsDKEHUS I PE3UCTOPA, JIAMIIbI
HaKaJMBaHUS U CBETOAMOA.

3. 3aBHCHMOCTH CONPOTHUBICHUS HWIMHJIPUYICCKUX MPOBOJHUKOB OT JIIMHBI, TIOMIAJN
MONIEPEUHOT0 CEYCHUS U MaTepHaa.

4. VccnepmoBaHuWe 3aBHUCHUMOCTH CHIJIBI TOKa OT CONPOTUBICHHUS TMPU TOCTOSSHHOM
HANPSDKEHUU.

5. Ilpsmoe n3mepenue D/IC. KopoTkoe 3aMbpIkaHUE ralbBaHUUYECKOIO 3JIEMEHTA U OLICHKA
BHYTPEHHETO COMPOTUBIICHUS.

6. CrocoObl coeTMHEHHUS UICTOYHUKOB Toka, DJIC Oarapeii.

7. HWccnemoBanue pa3HOCTH MOTEHIIMAJIOB MEXKY IMOJIOCAMH MCTOYHUKA TOKA OT CHJIBI

TOKa B IICIIN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

1.
2
3
4.
5
6

8.

HccnenoBanue CMEIIaHHOTO COEIMHEHHS PE3UCTOPOB.

W3MepeHue yeabHOro CONpOTUBIECHHS TPOBOIHUKOB.

I/ICCJ'ICI[OBaHI/IC 3aBUCHUMOCTH CUJIbI TOKaA OT HAIMMPSXKCHUA AJI JIaMITbl HAKAJIMBAHUA.
VYBenuueHue npejena u3MepeHus amrnepMeTpa (BoJIbTMETPA).

N3mepenue D/1C u BHYTpEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

HccnenoBanue 3aBucumoctd DJ[C raipBaHMYECKOro 3J€MEHTa OT BPEMEHHU IpH
KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pasHOCTH MOTEHIMAIOB MEXKAY MOJIIOCAMH MCTOYHHMKA TOKA OT CHIIBI
TOKa B LIEIH.

HccnenoBanue 3aBUCMMOCTH HOJIE3HOM MOIITHOCTH HCTOYHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

SHeKTpI/I'-IeCKaSI OpOBOAMMOCTL PA3JIMYHBIX BCIICCTB. :‘)J'IeKTpOHHaSI MMPOBOANMOCTH

TBEPABIX

MCETAJIJIOB. 3aBHCHMOCTD COIIPOTUBJICHU A MCETAJlJIOB oT TCMIICPATYypPHhI.

CBepXnpoBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.



[TonynpoBognuku. CoOCTBEHHass M INPUMECHas MPOBOAMMOCTH IOJIYIIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBEIE TPHOOPHI.

ONEKTPUUECKUH TOK B 3JIEKTPOJIMTAX. DJIEKTPOIMTHUECKAs AUCCOLMALUS. DJIEKTPOJIN3.
3akonbl Dapajes s AJIEKTPOIn3a.

OneKkTpuuecknii TOk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM paspsl.
Paznuunble TUIIBI CAMOCTOATENBHOTO paspsaa. Monnus. 1lnaszma.

TexHuueckue yCTpPONMCTBA U IPAKTHUUECKOE IPUMEHEHHUE: Ta30pa3psAHble JIaMIIbI,
JJIEKTPOHHO-Ty4eBasi TpyOKa, MOIYINPOBOJHUKOBBIE IPUOOPHI: TUOJ, TPaH3UCTOp, (poToauon,
CBETOAMOM, TajbBaHMKA, pa(UHUPOBAHME MEIM, BBIIUIABKA AIIOMUHUSA, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

1. 3aBuCHUMOCTBH CONPOTUBICHUS METAJUIOB OT TEMIEPATYPBHI.

2. IIpoBOIMMOCTB 3JEKTPOIUTOB.

3. 3axonsl anekrpoauza Dapazes.

4. VickpoBoi pa3ps] ¥ MIPOBOJUMOCTb BO3yXa.

5. CpaBHEeHHE IPOBOJUMOCTH METAJUIOB U MOJYIIPOBOJIHUKOB.

6. OAHOCTOPOHHSISI TPOBOAUMOCTD IUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

1. HabGmronenue saekTposinsa.

2. H3mepeHue 3apsja 0HOBAJIEHTHOI'O HOHA.

3. MHccnenoBanue 3aBUCUMOCTH COITPOTHBIICHHS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

4. CHsATHE BOJBT-aMIIEPHON XapaKTEepUCTUKU AUOA.

Du3n4ecKuil MPaKTUKYM.

Crioco6b! n3MepeHus: (PU3NYECKUX BEIMUUH C UCIOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OleHKa TIpaHUI
MTOTPEUIHOCTEM.

[TpoBeeHue KOCBEHHBIX U3MEPEHUH, HCCIIE0OBAaHUH 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH,
IPOBEpPKa IMPEUIOKEHHBIX TUNoTe3 (BbIOOp M3 paloT, ONMMCAHHBIX B TEMAaTHMUYECKHX pasjenax
«Y4YeHNYECKHI SKCTIEPUMEHT, 1a00paTOpHbIe PaObOThI, TPAKTHUKYM)).

MexnpeameTrHbie CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHs B 10 kilacce oCyIIecTBIsETCS ¢ yU4ETOM
COJIepKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,

reorpaduu U TEXHOJIOTHH.



Mesxicnpeomemmusie nonamus, c6A3aHHble C UIYUECHUEM MEMO008 HAYUHO20 NOZHAHUA:
sBIICHUE, Hay4YHbId (akT, rumore3a, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHUE,
HKCIEPUMEHT, MOACTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, IIOTPEIIHOCTH U3MEPEHHA, N3MEPUTEIILHBIC
npuOopsI, udpoBas 1adopaTopusl.

Mamemamuka: peEIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runepbona, ux rpaduku u cBoiicTBa. Tpuronomerpudeckue GyHKINN: CHHYC, KOCHHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpbI M WX NPOCKIMH Ha OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B XKUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
KUBBIX  OPraHM3MOB, TEIUIOBOE  3arps3HEHUE  OKPYXKAloIeH  cpempl,  yTHIM3aIUs
OMOOPTaHUYECKOTO TOIUIMBA JUI BHIPAOOTKH «TEIJIOBOI» M AJNEKTPOIHEPIHH, TTOBEPXHOCTHOE
HATSHDKCHUE U KallWJUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, MOJyYeHHe HaHOMAaTePHAJIOB, TEIUIOBBIE CBOMCTBA TBEPIBIX TEIl, KUIKOCTEH U
ra3oB, JKHIKHE KPHUCTAIBL, DJCKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAsS
JUCCOLIMAINS, TabBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHye ABUKEHUN C NCIIOIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
KUJKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIHMH (KPOHINTEWH, penéryaTsie
KOHCTPYKIIMH ), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHUS MEXaHHUKHU B TEXHHUKE (TUPOCKOI, BOJOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHIWIIMOHEP, TEXHOJOTHUU IIOJIYUCHUS COBPEMECHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE

BHCKTpOHpI/I60pOB, ra3opa3psaAHbIC JIaMIIbI, ITOJYIIPOBOAHHUKOBLIC HpI/I60pLI, rajlbBaHHKaA.

11 KJIACC

Pasnen 4. DaekTpoamHaMuka.

Tema 4. Maznumnoe none.

B3auMopeiicTBHE NOCTOSHHBIX MAarHUTOB W IPOBOJHHUKOB C TOKOM. MarHuTHoe IoOJe€.
BekTop marauTHOM MHAyKIMH. [I[puHIMN Cynieprno3nuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
UHIYKIUU.

MarautHoe 1noJjie IPOBOAHMKA C TOKOM (IIPSIMOrO INPOBOJHHUKA, KATYIIKHM M KPYroBOI'O

BuUTKA). OmbIT Dpcresa.



Cuna Ammepa, e€ HanpaBJIE€HUE U MOIYJIb.

Cuna Jlopenua, e€ HampaBlieHHE€ M MOJIYJb. JIBMKEHUE 3apsHKEHHOM 4YacTUIbl B

OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

MarsauTHOE I10JI€ B BCIIICCTBC. (DeppOMaFHCTI/IKI/I, mapa- 1 JuaMaraC€TuKHu.

Texumueckne YCTpOfICTBa H TCEXHOJIOTHYCCKUEC IIPOLCCChI: IMPHUMEHCHUC ITOCTOAHHBIX

MAaraiuToB, OSJICKTPOMAIrHUTOB, TCCTCP-MYJIbTUMCTP, OJJICKTPOABUTATCIIb ﬂK06I/I, YCKOPUTCIIN

9JICMCHTAPHBIX YaCTHII.

Hemoncmpayuu.

1. Kaprtuna nuHMHA MHIYKIMM MarHUTHOTO TMOJS TOJOCOBOTO M IMOJKOBOOOPa3HOTO
MOCTOSTHHBIX MarHUTOB.

2. KapruHa nuHWNA MAarHUTHON WHIYKIIUU TIOJS JTMHHOTO MPSMOTO IPOBOJIHHUKA M
3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM.

3. BzaumopeiicTBHEe ABYX IPOBOJHUKOB C TOKOM.

4. Cwuia Amrmepa.

5. JleiictBue cuibl JIopeHIia Ha HOHBI AIEKTPOJIUTA.

6. HaOmromenue nBuKEeHHs MMydKa SJIEKTPOHOB B MATHUTHOM IIOJIE.

7. TlpuHuun JeHCTBUS DIEKTPOU3IMEPUTEIHHOIO MNpHOOpa MarHUTODIEKTPHUUECKON

CHUCTCMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

1.
2
3
4.
5
6

HccnenoBanre MarHUTHOTO TOJISL IOCTOSTHHBIX MArHUTOB.
HccnenoBanue CBOWCTB (peppOMarHeTHKOB.

HccnenoBanue 1eiCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
N3mepenue cuinsl AMmepa.

N3y4eHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CHUJIBI TOKA.

Onpez[eneHI/Ie MarHUTHOM HWHAYKIUHU Ha OCHOBE U3MCPCHUA CUJIbI AMnepa.

Tema 5. DnexmpomacHumnan UHOYKYUA.

SIBneHne snexTpoMarHUTHOM MHAYKUMU. [loTOK BekTOopa MarHuTHOM MHAYKHMU. D/1C

WHIAYKIHU. 3aKkoH BHCKTPOMaFHHTHOﬁ WHAYKIIUN q)apa;[e;[. BpreBoe QJICKTPHUYICCKOC IT10JIC. Toxu

dyxo.

OJIC nHAYKIIMY B MPOBOJIHUKE, IBHXKYIIEMCS B OJJHOPOJIHOM MarHMTHOM TTOJIE.

ITpaBuio Jlenna.

I/IHILYKTI/IBHOCTB. KaTyuH(a HHAYKTHUBHOCTU B MNCIKU TOCTOAHHOTO TOKa. SIBnenue

camouHaykuu. 3/1C caMOMHIyKIUU.

SHepFI/IfI MAarauMTHOI'O ITOJIA KaTYHIKHU C TOKOM.



DJIEKTPOMArHuTHOE TOJIE.

Texuudyeckue YCTPOﬁCTBa N TCXHOJIOTMYCCKUEC NMPOUCCChI: MHAYKIWMOHHAA I1CYb, COJICHOU/I,

3aluyTa OT JJICKTpU3alu TCII IPHU ABUKCHUNW B MAarHUTHOM I10JIC 3eMIn.

Hemoncmpayuu.

1. HabGmronenue siBICHUS 3JEKTPOMAarHUTHON UHTYKIUH.

2. HUccnenoBanue 3apucumoctd J/IC MHAYKIMHM OT CKOPOCTH W3MEHEHUS MarHUTHOTO
MOTOKA.

3. IlpaBumno Jlenna.

4. TlaneHue MarHuTa B JIIOMUHHAEBOU (MEIHOW) TpyOe.

5. SIBieHue caMOMHIYKIMH.

6. Uccnenoranue 3aBucumoctu IJ{C caMOMHIYKIIMK OT CKOPOCTH M3MEHEHHS CHIIBI TOKA

B LIEMH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

1.
2.
3.
4.

HccenenoBanue siBICHUS 2IEKTPOMATHUTHON UHAYKIUH.
Onpenenenne HHAYKIMY BUXPEBOTO MarHUTHOT'O TIOJISI.
HccenenoBanue sBICHUSA CAaMOMHIYKIUU.

COopka Mozenu 3JIeKTPOMarHUTHOTO TeHepaTopa.

Pazgen 5. Kosie0aHus M BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

FapMOHI/ILIeCKI/Ie KOJICOaHHS. Kunemaruueckoe u JANHaAMHUYCCKOC OITIMCaHHC.

DHepreTUYecKoe onucaHue (3aKOH COXpaHEHUsI MEXaHUUECKOM YHeprun ). BeIBO AMHAMUYECKOTO

OIMMrUCaHUA TAPMOHUYCCKUX KOJICOAHMM U3 UX OHCPIreTUICCKOTO U KHHEMATUYCCKOI'O OIMMCaHU .

Ammuintyna v (asza koneGanuil. CBsi3b aMIUIMTYbl KoJeOaHUM MCXOAHOM BETUMYMHBI C

aMIUTUTYAaMHU KOJIeOaHU# e€ CKOPOCTH M YCKOPEHHSI.

[Tepuon u yactora konebanuid. [lepuos Maabix CBOOOAHBIX KOJIeOaHUN MaTEMaTHUYECKOIO

MasTHHKA. [lepro cBOOOIHBIX KoJIe0aHUH TTPYKUHHOTO MasSTHHKA.

ITonsTue o 3aTyXaromux KOJICOaHUSX. BLIHy)K,Z[CHHBIC koyieOanus. Pesonanc. Pe3onancHas

KpHBas. BausiHue 3aTyxaHus Ha BUJ pe30HAHCHOU KPUBOM. ABTOKOJICOaHUS.

Texumueckne yCTpOfICTBa N TEXHOJOTHYECKHUEC IIPOLECChI: METPOHOM, 4YacCbl, KaydClHu,

MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

1.

3anuch KoaeOaTeIbHOIO JABHIKCHMUA.



2. HaOmroneHue HE3aBUCUMOCTH TEpUOJa MalblX KojJeOaHWil Tpy3a Ha HUTH OT

aAMIUTUTYBI.

3. HccnenoBanme 3aryxaromux Kole0aHMH M 3aBUCHMOCTH IIepHOJa CBOOOJHBIX

K0JI€OaHUI OT COIPOTHUBIICHMSL.

4. WccnenoBanue kojeOaHUIl rpy3a Ha MacCHUBHOM IPYKUHE C LENbI0 (OPMHUPOBAHUS

npeCcTaBiIeHU 00 HeaTbHONU MOJIENH MPYKMHHOTO MasiTHUKA.

5. 3akoH coXpaHEHHUs PHEPTUU MPH KoJeOaHUIX TPy3a Ha MPYKHUHE.

6. VccnenoBaHue BBIHYXJIEHHBIX KOJIEOaHUH.

7. HaOmroneHue pe3oHaHca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

1. Usmepenue nepuona cBOOOAHBIX KOJEOAHUN HUTSHOIO U IPY>KMHHOT'O MasiTHUKOB.

2. M3yueHue 3aKOHOB JIBUKEHUS TeJla B X0JI€ KojeOaHU Ha ypyroM HoJBece.

3. W3ydeHue IBUKEHUS HUTSHOTO MasiTHHUKA.

4. IlpeoOpa3zoBaHuE HEPTUU B IPYKMHHOM MasiTHUKE.

5. HccnenoBanue yObIBaHMS aMILTUTY/bI 3aTyXaKOLUX KOJIEOAHUH.

6. MccnenoBaHue BBIHYXJIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomaznumnole Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJI€OAHUSI B HUJI€AJTHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYAOH CUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UJICATTLHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxawolue 3JeKTPOMarHuTHble KosieOaHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

[TepemenHbIii TOK. MOIIHOCTE NEPEMEHHOTO TOKa. AMIUTUTYAHOE U JeHcTByrolee
3HaYeHHE CUJIbI TOKA U HAINIPSDKEHUS TPU PA3IMYHON (popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIM CHHYCOUJAJIIBHOTO IEPEMEHHOr0 TOKa. Pe30oHaHC TOKOB. Pe3oHaHC HanpsKeHUi.

Wneanbublii Tpanchopmarop. IIponsBonacTBo, mepenada U noTpeOiIeHue IeKTPUIECKOH
SHEPIHH.

DKOJIOTUYECKHE PHUCKU TPHU IMPOU3BOJCTBE 3JEKTposHepruu. KymbTypa ucnoiap3oBaHuUs
AIIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKUE TIIPOLIECCHI: DJIEKTPUYECKUNH 3BOHOK,

TeHepaTop MePEMEHHOTO TOKa, JTMHUH JIEKTpoIepeay.



Hemoncmpayuu.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJIEOaHusI.

3aBUCUMOCTh YaCTOTHI CBOOOHBIX KOJICOAHUH OT HHAYKTUBHOCTH U EMKOCTH KOHTYpA.
OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMArHUTHBIX KOJIEOaHUH.

Mogienb 371eKTpOMarHuTHOTO TeHepaTopa.

BriHyXIeHHBIE CHHYCOHIaTbHbIE KOJIEOaHMS.

P€3I/ICTOp, KaTylmKa MHAYKTUBHOCTH U KOHACHCATOP B LECIIHM MEPEMEHHOI'O TOKA.
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Pe3onanc npu nocieqoBaTeaIbHOM COSTMHEHUH PE3UCTOPA, KATYIIKU HHIYKTUBHOCTHU U
KOHJICHCATOPA.

9. VYcrpolcTBO M MPUHIIMIT JSHCTBUS TpaHChopMaTopa.

10. Mopenb JIMHAM 3JIEKTPOTIepeIadun.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

1. Uzyuenwme Tpanchopmaropa.

2. HWccnemoBanume TEpeMEHHOrO0 TOKa  4epe3  IMOCIEAOBATEIbHO  COCAMHEHHBIC

KOHJCHCATOpP, KaTyILIKY U PE3UCTOP.

3. HaOmtoneHue 31eKTpOMarHUTHOTO pe30HaHCa.

4. WccnenoBanue pabOTHl HICTOYHHKOB CBETA B IIEMTH NIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60JIHbL.

MexaHnyeckue BOJIHBI, YCIOBUS HUX paclpocTpaHeHus. [lomepednble W TpOAOTIbHBIC
BoJIHBL. [lepron, ckopocTs pacmpocTpaHeHHs M ATUHA BOJHBI. CBOICTBAa MEXaHWYECKUX BOJH:
OTpaKeHUe, IpeJIOMIICHUE, HHTEPPEPEHITUS U TUPPAKITHUSI.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

[IymoBoe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

DNEeKTPOMarHUTHBIE BOJHBI. YCJOBHS W3NMy4EHHUS SJEKTPOMArHUTHBIX BONH. B3anMmuas
OpHEHTAITUS BEKTOPOB B 3JICKTPOMArHUTHOH BOJTHE.

CBolicTBa  JJICKTPOMAarHWTHBIX  BOJIH: OTPaXXCHHWE, TPEIOMIICHHE, ITOJISPU3AIIHS,
uHTEephepeHIMs U AU PaKIHSL.

[IIkana »IeKTPOMArHUTHBIX BOJIH. [IprMeHEHHE SIeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKarOLIEH Cpeabl.



TexHU4YeCKHe YCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJlbHbIE HHCTPYMEHTHI,
pamap, paguoONpUEMHHK, TENeBU30p, aHTeHHa, Ttenedon, CBY-meub, yIbTpa3ByKOBas
JIMAarHOCTHKA B TEXHUKE U METUIIMHE.

Hemoncmpayuu.

O6pa3oBaHue U pacpoOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOIBHBIX BOJIH.
Koneo6:mrommeecs TeNO Kak HCTOYHUK 3BYKA.

3aBUCHMOCTb JUTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HabGnronenue oTpaxeHUs U PEIOMIICHUS MEXaHUYECKUX BOJIH.
Hab6nronenue nuatepdepeHInu U UG paKiinid MEXaHUIECKUX BOJIH.
AKYCTHUYECKHI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.
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HaOnronenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIAOHM M 4YacTOTOH
KoJie0aHui.

9. HccnemoBaHue CBOWCTB 3JICKTPOMArHUTHBIX BOJIH: OTpa)XXCHHE, MPEJIOMIICHUE,

noJsipu3anus, Tuppakuus, nHTepdepeHIus.

10. O6Hapyxenue nHppaKpacHoOro U yIbTpaduoIeTOBOrO U3ITydEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

1. W3yuenue nmapameTpoB 3ByKOBOW BOJIHBI.

2. Wzydenue pacrpocTpaHeHHs 3ByKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMONMHENHOE pacIpOCTpaHEHHUE CBETa B OJHOPOIHOM cpene. Jlyd cBera. TodeuHbIi
HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHbI OTpaxxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenue cBeta. 3akOHBI MpeIOMJECHHsS cBeTa. AOCOMIOTHBIA IOKa3aTellb
npenomiieHuss. OTHOCUTENbHBIN MMOKa3aTrenb npenomieHus. [1ocTOSHCTBO 4acTOTHI CBETa U
COOTHOILIEHHUE JUIMH BOJIH NPH IMEPEX0/ie MOHOXPOMATUYECKOT0 CBETa 4Yepe3 IpaHully pasjena
JIBYX ONITUYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus csera. ClioxkHbIN coctaB Oenoro ceera. L[Ber.

ITonHoe BHyTpeHHEe oTpaxkeHue. [IpeenpHblil yroil MOJIHOrO0 BHYTPEHHETO OTPAKEHHUS.

Cobuparoniue W pacceuBarouie JHUH3bL. ToHKas JuH3a. DOKYyCHOE pacCcTOsSHUE U
ONTUYECKasl CHUja TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MOKA3aTesl IPEITOMIICHUS.

®opmylia TOHKOH JMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.



XoJ Tyda, TpOIIEAIIEero JUH3Y MO0/l MPOU3BOJIbHBIM YIJIOM K €€ TJIABHOM ONTUYECKON OCH.
[TocTpoeHue n300paxeHMt TOUYKH U OTPE3Ka MPSMOU B COOMPAIONINX U PACCEHBAIOIINX JTHUH3AX U
UX CHCTEMaX.

OnTuueckue npubdopsl. Pazpemaromias ciocoOHocTs. ['11a3 Kak ontuyeckas cucrema.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas onrtuka. Wurtepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOJI0/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEPGEPEHIIMOHHON KaPTHHE OT JABYX KOT€PEHTHBIX
UCTOYHUKOB. [IpuMepsl ki1accuueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB IPH MaICHUY MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOMCTBAa M TEXHOJOTMYECKHE IPOLECChl: OYKH, JyIa, HNEepPUCKOIL,
dboToanmnapat, MUKPOCKOII, TPOSKIIMOHHBIN arapar, IPOCBETICHHE ONTUKH, BOJIOKOHHAS ONTHKA,
TU(paKInOHHAS PeIETKa.

Hemoncmpayuu.

1. 3akoHbl OTpakeHHUS CBETA.

2. HccnenoBanue mpenoMIIeHHUS CBETA.

3. Habmonenne noaHOro BHYTPEHHETO OTpaskeHus. MoJIeNlb CBETOBOIA.

4. VccnenoBaHMe XOJa CBETOBBIX IYYKOB 4Yepe3 IJIOCKONApAJJICNIbHYIO IUIACTUHY U
IpU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.
Mopenn MUKpOCKOIa, TEIECKOIIA.
Hab6monenue narepdepeHimm ceera.

HaoOmroienne 11BETOB TOHKUX IUIEHOK.
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HaGnronenue nudpakuuu cera.

10. M3yuenne qudpakInOHHOW PEIIETKH.

11. Habmronenne nudpakimOHHOTO CIIEKTpA.

12. HaGnroieHue TUCiepcHu CBETA.

13. HaGnroienue nosisipusalyy CBeTa.

14. TlpumeHeHne TOISIPOHUIOB TSI U3YUSHHSI MEXaHUIECKUX HATPSKCHHN.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

1. H3mepenue nokazatesns NpeIoOMIICHHUS CTEKIA.

2. HccnenoBanue 3aBUCHUMOCTH (DOKYCHOTO pacCTOSHHsSL OT BellecTBa (Ha IpHMepe

KUIKUAX JTMH3).



H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAOIINX JIMH3.
[Tony4yenue n300paXkeHHs B CHCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.
[Tony4yenue n300paxxeHus: B CUCTEME U3 JBYX JIMH3.
KoHncTpyrpoBanue Te1€CKOMUYECKIX CUCTEM.

Habmonenue nudpakuuu, nHTepdEepeHNH U TOISpU3aIIH CBETA.

N3yuyenue nossipu3anuu CBeTa, OTPaKEHHOTO OT IOBEPXHOCTH JUAIEKTPUKA.
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N3ydenne naTepdepeHInm 1a3epHOro U3IIyUeHUs Ha IBYX IIEIISX.

10. Habmronenue aucriepcum.

11. Habmronenue u uccieaoBanue AUGpakiiMOHHOTO CIIEKTpa.

12. I3mepenue JUIMHBI CBETOBOM BOJIHEI.

13. INosy4eHne creKTpa U3JIydeHUs: CBETOINO 1A IIPH MTOMOITU TU(PPaAKIIMOHHON PEIMIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH.

['paHuipl NPUMEHUMOCTH KJaccuueckoil mexanuku. [locTymarel cnenuansHOM Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
OpUYUHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNjieHHEe BPEMEHU U COKpallleHUe
JUTUHBI.

DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

TexHu4YecKkne yCTpOICTBA M TEXHOJOTUYECKHE IPOLECCHl: CIYTHUKOBBIE MPUEMHHUKH,
YCKOPUTENH 3apsHKEHHBIX YaCTHII.

YueHn4yeckuii SKCIIEPUMEHT, Ta00paTOPHBIE PAOOTHI, TPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PENSITUBUCTCKUX 4YacTUI (10 (ororpadusiM TpeKoB
3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pa3nen 7. KBantoBasi pusuka.

Tema 1. KopnycKyaapHuo-601106011 Oyanu3m.

PaBHOBecHOE TeMIOBOE W3Iy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrO Tefa). 3aKoH
cMemeHust Buna. [ ' unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC POTOHA.

®oroaddext. OnpiTel A. I'. CtoneroBa. 3akons! poTodddexra. YpaBHeHue DitHIITEHHA
st potorpdexra. «KpacHas rpanua» dpotodrddekra.

JlaBneHue cBeTa (B YAaCTHOCTH, JaBJICHWE CBETa Ha aOCONIIOTHO MOTJIOIIAIONIYI0 U

abCcoOTHO OoTpaskarollyto nosepxHocts). OnbiThl I1. H. JleOenena.



BosHoBbie cBoiicTBa yactull. Bonuel ne bpoitnsa. Jlniuna BonHbl 1e bpoisiss 1 pazmepsl
00J1aCTH JTOKATU3aIMK ABIDKYIIEcsa yacTulbl. KopmyckynspHo-BOIHOBOM AyanusM. Judpakuus
AJIEKTPOHOB Ha KPUCTAJUIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHOIEHUsT HeonpeaenéHnocTel [ elizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
¢doTonaTunK, TYHHETBHBI MUKPOCKOII, COJTHEYHAsi OaTapesi, CBETOUO/.

Hemoncmpayuu.

1. ®oroarddhekT Ha yCTaHOBKE C IMHKOBOM TUIACTHUHOM.

2. HWccnenoBanwue 3akoHOB BHemHero Gororddexra.

3. MHccnenoBanue 3aBUCUMOCTH COMTPOTHBIICHHS ITOJIYITPOBOHUKOB OT OCBEIIEHHOCTH.

4. Cseronuon.

5. Conneunas OaTapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

1. HccnenoBanue GpoTope3nucTopa.

2. Wswmepenue nocrosiHHOM [1anka Ha ocHOBe ucciieqoBanms Gporodddexra.

3. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA Y€pe3 CBETOUO] OT HAIIPSKEHUSL.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOoeHUs atoma. [imanerapuast mojens atoma Pesepdopra.

[Toctynarel bopa. M3nyyenue u noriouieHue (OTOHOB MPH MEPEXOje aromMa C OIHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Bunsl cnexktpoB. CrieKTp ypOBHEM 3HEPIUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuuecKne YCTPOHMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIA aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

1. Mogens ombita Pesepdopma.

2. HalGnroneHue THHEHYATHIX CIIEKTPOB.

3. YcTpoiicTBO U AeWcTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.

4. OmpeneneHue ATUHBI BOJHBI JIA3€PHOTO U3ITyUEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

1. HabGmronenne TMHEWYATOTO CIIEKTpa.

2. HccnemoBaHue CHEKTpa pa3peXeHHOTO aTOMAapHOTO BOJIOPOAA U HM3MEPEHHUE

noctossHHOM Punbepra.

Tema 3. Quzuka amomHo20 A0pa U INEMEHMAPHBIX YACIUY,.



Hyxnonnast monens sinpa I'eiizenOepra—MBanenko. 3apsn sapa. MaccoBoe 4uciio sipa.
N3oTomnsl.

PagnoaktuBHOCTB. Alnb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paguOaKTUBHOro pacnana. PagumoakTuBHbIEe H30TONBI B mpupone. CBoicTBa
MOHM3UPYIOLIET0 U3JIy4eHUs. BiusHue paaroakTHBHOCTH HA XKUBbIE OpraHu3Mbl. EcTeCTBEHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBsS3U HYKIOHOB B siape. AnepHbie cuiibl. Jledekt maccsl sapa.

Snepuble peaknuu. Jlenenue wu cuHTe3 sxep. SnepHbie peakTopbl. [IpoGiemsl
YIOPaBIsEMOro TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHE AaCMEKTbl pa3BUTUS  sIEPHOM
HHEPreTUKHU.

MeToabl perucTpauuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHLI.

@dyHIaMeHTalIbHbIE B3auMojecTBusA. bapnonsl, Me30Hbl U JenToHbl. lIpencraBnenue o
CranpaptHoit monienu. KBapk-riitooHHass MOJCIb a[pOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHUsL.

EnunctBO dusnyeckoil KapTUHBI MUpA.

TexHuueckue yCcTpOWCTBa M TEXHOJOTMYECKHE MPOLECCHI: TO3UMETP, kKamepa BuiibcoHa,
AIEPHBI  pEeaKTop, TEPMOSAEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

1. HccnenoBaHue TpeKoB YacTHIl (IO TOTOBBIM (oTorpadusm).

2. HccnenoBanue paguoakTUBHOTO (JOHA C MCTIOIB30BAaHUEM JI03UMETPA.

3. H3yuenue moryionieHus OeTa-4acTHIl ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Oranel pa3BuTus actpoHomMuH. IIpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHH.
[TprMeHUMOCTh 3aKOHOB (PU3UKHU 1)1 00BICHEHUS IPUPOIbl KOCMUYECKUX OOBEKTOB.

Metoapl acTpOHOMUYECKUX HcclienoBaHu. COBPEMEHHBIE ONTUYECKUE TEJIECKOIBI,
paxuoTeNecKonbl, BHEaTMOC(hEepHasi aCTPOHOMHUSI.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrema.

Couniie. ConHeyHas akTUBHOCTh. McTouHuk sHeprun ConHIa U 3BE3].

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{uarpamma «CeKTpaibHbIA KJIACC — CBETUMOCTBY.

3Bé3,Z[BI IJ1aBHOM MOCJIEI0BaTEIbHOCTH. 3aBHCHMOCTh «Macca — CBETUMOCTD) JUJIsI 3BE31 IJIaBHOM



MOCIIEAOBATENbHOCTH. BHyTpeHHee crpoeHne 3BE3a. COBpEMEHHBIE TIPEACTABICHUA O
IIPOUCXOXKAECHNUHN U 3BotoLuu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I"'anaktuka. [lonoxxenue u neuxenne Coinnua B ['anaktuke. Tumbt
rajlakTuK. PannoranakTukuy u kBazapel. YEpHbIE NBIPHI B siIpaxX raJlakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszGeranme ramaktuk. Teopwust
Bonbioro B3peiBa. PennkroBoe uzimyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue naoniooenus.

1. HaOnromenusi 3BE3gHOTO HeOa HEBOOPYKEHHBIM TJa30M C  HUCIOJIB30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH /ISl ONpeNIeIeHUs MOJI0KEHUsI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE c03Be311s1 CEBEPHOTO MOJIyLIapus U SIPKUE 3BE3IBI.

2. HabGmopnenus B Teneckon JIyHbl, IU1aHET, TYMaHHOCTEH 1 3BE3/IHBIX CKOIUICHUI.

Du3nYecKuil MPAKTUKYM.

Crioco0b1 n3MepeHus: (PU3NYECKUX BEIHMYUH C UCTIONIB30BaHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHbIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (u3mueckux BenuuuH. OlleHKa  TpaHull
MIOTPEUIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX U3MEPEHUH, HCCIICIOBAHUN 3aBUCUMOCTEN (PM3MUYECKUX BEJIMUMH,
IpOBEpPKa IMPEJUIOKEHHBIX TUnoTe3 (BbIOOp M3 paloT, ONMUCAHHBIX B TEMAaTMUYECKHX pa3jenax
«YYeHNYeCKUH HKCIIEPUMEHT, J1JAOOpaTOpPHBIE pabOTHI, TPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

O6o0mieHne W cuUcCTeMaTu3alMs COJEpXKaHUs  pas3lenoB Kypca «MexaHuKay,
«MonekynsipHas (pu3MKa U TEpMOJUHAMUKA», «DJNEKTpoauHaMuka», «KonebaHus v BOJHBIY,
«OCHOBBI CHENMATBHON TEOPHUH OTHOCUTENBbHOCTHY», «KBaHTOBas Qu3nkay, «IeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Pone ¢u3nku u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMATBHOM U
TUYECKOH chepax AeaTeTbHOCTH YeJIOBeKa, POJIb U MECTO (PU3UKH M aCTPOHOMUHU B COBPEMEHHON
HAY4YHOH KapTWHE MHpa, 3HAU€HHE OMHCATENbHOM, CHCTEeMaTH3UPYIOLIeH, 00bICHUTEIbHON U
nporHoctTudyeckor GpyHKkuui Gusnueckoi Teopuu, posib GpU3nUYecKol Teopuu B GOPMUPOBAHUU
MpeJICTaBICHUH 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001LEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIEHUN O IPUPOJIE.

Me:xnpeamerHbie CBA3H.



N3ydyenue kypca pusuku yrimyos€HHOTO ypoBHS B 11 Kjacce OCYIIECTBISIETCS ¢ YYETOM
COJIEpXKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OWOJIOTHM, XWUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, runore3a, (Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHKE, MOJICIIb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, udpoBas 1adopaTopus.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckue QyHKIHU: CHHYC,
KOCHUHYC, TAQHT€HC, KOTAHI€HC, OCHOBHOE TPHUTIOHOMETPUYECKOE TOXKIECTBO. BeKTopbl M HX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIIOKEHUE BEKTOPOB. [IpoM3BOMHEIC 3JIEMEHTAPHBIX (DYHKIIUM.
[Tpu3Haky 0100US TPEYTOIBHUKOB, ONIPE/ICIICHNE TUIOIIAIU TUIOCKUX (uryp U 00bEMa Tel.

buonozua: >nekTpudeckue sIBICHUS B )KUBOU MPUPOJIE, KoJiebaTeIbHbIe TBUKEHUS B )KUBOI
IPUPOJIE, SKOJIOTHYECKHE PUCKH TPU TMPOU3BOJACTBE DSJIEKTPOIHEPTUU, DIIEKTPOMATHUTHOE
3arpsi3HEHUE OKPYXKAIOIICH Cpenbl, YJIbTPa3BYyKOBasi JIMAarHOCTHKA B MEIUIIMHE, ONTHYECKHE
SIBJICHUS B YKUBOW MPUPOJIE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KPUCTAIZIMYECKas CTPYKTypa TBEPIABIX Tell,
MEXaHHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKOM pelIETKH, CIIEKTPAIbHbBIN aHATU3.

T'eocpagpusa: marHUTHBIE TIOJIIOCA 3€MJTH, 3aJI€KH MAarHUTHBIX Py, PoTochEMKA 3eMHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonoz2ua: NpUMEHEHNE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JEKTPOIBUTATEIb
Sxobu, reHepaTop TMEPEeMEHHOTO TOKa, HWHAYKIMOHHAs Tiedb, JHMHUHM DIEKTporepenad,
AJIEKTPOJIBUTATENh, panap, paguonpuEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-mneus,
VIBTPa3BYKOBas JMArHOCTHKA B TEXHHUKE, MPOCKIIMOHHBIM ammapar, BOJOKOHHAs ONTHKA,
coNHe4Has Oarapesi, CIIyTHUKOBbIE MPUEMHUKH, siI€pHAsi YHEPTETHKA U SKOJIOTHUYECKHE acTIeKThI

€€ pa3BUTHS.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBocHHe yqe6H0ro npeamMeTa «Pu3nkKa» Ha YPOBHE CpCAHCTO O6H_ICFO 06pa30BaH1/1;1
(YFHY6HCHHBIﬁ ypOBCHL) JOJIDKHO o0ecneynTh JOCTHXKCHUC CIICAYIOIIHNX JIMYHOCTHBIX,

MCTAIIPEAMETHBIX U IMMPEAMETHBIX O6pa30BaTeJ'II)HBIX PE3YIbTATOB.



JIMHHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJIbTaThbl OCBOCHUs yueOHOro npeamMera «Pu3nka» J10JKHBI OTpaXxarb
TFOTOBHOCTh M CIIOCOOHOCTH O0YYaroOLIMXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
NO3ULUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHre KU3HEHHOI'O OIbITa U ONbITA AEATEIBbHOCTH B IIPOLIECCE PEATU3alUM OCHOBHBIX
HaIPAaBJICHU! BOCIIUTATEIIBLHOM NEATEIbHOCTH, B TOM YHCJIE B YACTH:

1. TI'paxaaHCKOro BOCIUTAHUSA:

e Cc(hOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLMU OOYyYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOI0 00IIECTBa;

® [IPUHATHE TPAJULHOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUUYECKUX U I€MOKPATHYECKHX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO JIESITE€IbHOCTh B MHTEpECcax I'Pa’kJaHCKOIo OOILIEeCTBa,

y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3ally;

® yMCHHME B3aMMOJEICTBOBATH C COLMAIbHBIMM MHCTUTYTAMH B COOTBETCTBHH C HX

(GYHKIUSAMHI U Ha3HAUEHUEM;
® TOTOBHOCTb K TYMAHUTApPHOW U BOJIOHTEPCKOM EATENBHOCTH.
2. TlaTpuoTH4yecKoro BOCMUTAHUS:
® c(pOpMHPOBAHHOCTb POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NaTPUOTH3MA;
® [ICHHOCTHOE OTHOIIEHHUE K IOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUMCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.
3. JlyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHUS:
e c(opMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 IIOBE/ICHUS;
® CrOCOOHOCTb OLIEHUBAThH CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHHS], ODUEHTUPYSICh
Ha MOpaJbHO-HPABCTBEHHbBIE HOPMBI M IICHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YUEHOTO;
® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYMBOTO OyIyIIErO.
4. JcTeTHYecKOro BOCIIUTAHUSA:

® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKIIOYas DSCTETUKY HAyYyHOrO TBOPYECTBA,

npucyuiero Gpu3nyeckon Hayke.

5. TpynoBoro BOCHUTAHHUS:



UHTEpEC K pa3iudHbM cdepaM MpodhecCHOHATBLHON MeATEIHHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PH3UKOIN U TEXHHKOW, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOP Oy TyIei
npodeccuu U pean30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH (PU3HKHU Ha

IPOTSKEHUM BCEH KU3HU.

6. DKO0JOrHYeCKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KYJIbTYphl, OCO3HAaHME TJ00AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE U OCYILECTBJIEHUE JIEUCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE 3HAHUSA
1esaeil yCTOMYMBOrO pa3BUTHSI YETIOBEUYECTBA;

paclIMpEeHUE OIbITa JAESITEIBHOCTH HKOJIOTMYECKOM HAIPaBICHHOCTH HAa OCHOBE

UMEIOIIMXCS 3HAHUM T10 (1)I/ISI/IK6.

7. lleHHOCTH HAYYHOIO NO3HAHUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3HUECKON HAYKU;

OCO3HAHME LEHHOCTH HAyYHOU [eATENbHOCTH, FOTOBHOCTh B MpPOIECCE H3yUCHUS
GU3UKA  OCYHIECTBISATH  MPOEKTHYD W HUCCIENOBATEIbCKYIO  JIEITEIbHOCTH

WHIWBUIYAJIbHO U B I'PYIIIC.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUS

ba3oBble JJornveckue aelcTBUS:

CaMOCTOSITENIEHO (POPMYITUPOBATh M aKTyaJH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEICIIATH TSN e TSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTEPUH UX JIOCTHIKCHUS,
BBIABJIATE 3aKOHOMCPHOCTH W TIPOTUBOPCHUUSA B pacCMaTpHBACMBIX CI)I/ISI/I'-IGCKI/IX
SIBJICHUAX

pazpabaTeiBaTh IUIaH pEIIEHUS TPoOJeMbl ¢ Y4ETOM aHalu3a HMEIOIINXCS
MaTepuaIbHBIX 1 HEMaTEepPUATbHBIX PECYpPCOB;

BHOCHUTBb KOPPEKTHUBBI B ACATCIBHOCTE, OUCHUBATE COOTBCTCTBUEC PE3YIBTATOB LCIIAM,

OLICHUBATbL PUCKU MOCJIEICTBUI ACATCIIBHOCTH,



KOOPJAWHUPOBATh U BBINOJIHATH pabOTy B YCIOBHMAX pEAITbHOTO, BUPTYaJbHOTO M
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BuUBATH KPCATHUBHOC MBIIIJIICHUE IIPU PCIICHHUH JKU3HCHHBIX HpO6JICM.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMH U METOAAMH (DHU3HUCCKOMN
HAYyKH;

BJIQJICTh HAaBbIKAMH Y4€OHO-HCCIICI0BATEIIBCKON U MPOSKTHOU JACSITEILHOCTH B 001aCTH
(GU3HUKHM, CHOCOOHOCTBIO W TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METOJIOB
pemieHus 3amad  (QU3MYECKOTO COJEP)KAHUS, NPHUMEHEHUIO Ppa3IUYHBIX METOJ/IOB
[MO3HAHUS,;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYUYCHUIO HOBOTO 3HAHMS, €T0 WHTCPIPETALINU,
peoOpa30BaHUI0 U IIPUMECHEHUIO B PA3JIUMYHBIX YICOHBIX CUTYAIUSIX, B TOM YHCJIC MIPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh TTPUYMHHO-CJICICTBCHHBIC CBSI3M W aKTyalM3HpPOBAaTh 3a/lady, BBIIBUTATh
THITOTE3y €€ PElICHHUs, HAXOJUTh apTYMEHTHI JJIs1 JIOKA3aTelIbCTBA CBOMX YTBEPKICHUA,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHS,

AHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3yibTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIUPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BATENbHOMN NESTENLHOCTH, B
TOM YHUCJIC TIPH U3yUCHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIECHUBATH IPUOOPETEHHBIHN OITBIT,

YMETh MEPEHOCUTH 3HaHUS N0 (PU3MKE B MPAKTHUUECKYIO 001aCTh KUZHEAEITEIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, Ipe/IaraTh OPUTHHANBHBIE MTOIXOAbl U PEIICHHUS,

CTaBHUTh HpO6J’I€MBI " 3a71a4u, JOITYCKAIMNE aAJIbTCPHATUBHBIC PCIIICHU .

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU MOTY4YeHUsI HHPOpMAUH (PHU3MUECKOTO COJIepPKaHUs U3 HCTOUHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBIIATH IOUCK, aHAIU3, CUCTEMATU3ALMIO U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHbIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIOJIb30BaTh Cpe/cTBAa HMH(OPMAIIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUH B
pELICHUM KOTHUTHBHBIX, KOMMYHMKAaTHBHBIX M OPraHM3allMOHHBIX 3a1a4 C

cobmonenneM TpeOOBaHM JIPrOHOMHMKH, TEXHHUKH O€30MacHOCTH, THUTHEHBI,



pecypcocOepekeHHsI, TPABOBBIX M JTHYECKUX HOPM, HOPM HH(DOPMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pPa3IMUHBIX (opmarax ¢ y4éToM
Ha3HaueHUs MHPOPMALMU U IEJIEBOM ayIWTOPUH, BBHIOMpAs ONTUMAIbHYIO (Gopmy

MMPEACTAaBJIICHUA U BU3yaJIU3alllu.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIIAThH OOILEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JESATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallMid U CMATYATh KOH(IUKTEHI;
Pa3BEPHYTO M JIOTHUYHO M3J1araTb CBOIO TOYKY 3PEHMS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

NOHMMATh U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHANBUYalbHOU pabOTHI;
BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBHI C YIETOM OOIIUX MHTEPECOB, U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATH LIEJIM COBMECTHOM JESTEIbHOCTH, OPraHMW30BbIBaTh U KOOPAMHUPOBATH
JNEUCTBUS O €€ JOCTH)KEHMIO: COCTAaBJIATh IUIAH JCUCTBUM, paclpeneisiTbh POJU C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;

OLIEHMBATh KAdyeCTBO CBOEr0 BKJaJa M KaXJOr0 Yy4YacTHUKAa KOMaHJIbl B OOIIUI
pe3ysbTarT Mo pa3paboTaHHBIM KPUTEPUIM;

IpeJiaraTb HOBBIE ITPOEKTHI, OLIEHUBATh UJEU C TO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIAATh IO3UTUBHOE CTPATETMYECKOE ITOBEACHHME B PA3IMYHBIX CHUTYyalMsX,

MMPOSABJISATE TBOPUCCTBO U B006pa)KeHI/Ie, OBITh WHUIIUAaTUBHBIM.

PerJIHTI/IBH])Ie YHUBEPCAJBHBLIC yqeﬁm,le JelcTBUSA

Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JCATEIHHOCTh B 00JaCTH (HU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJISIThH TUIAaH PENICHHs] pAaCYETHBIX M KAYECTBEHHBIX 3aJ/1ay, IUIaH
BBITIOJTHEHUS MIPAKTUYECKOW PabOThl C YyUETOM HMMEIOIIUXCS PECYypCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacHIMPSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMUYHBIX MPEANOYTECHHUI;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a

pelieHue;



OLICHUBATh MPHOOPETEHHBIN OIIBIT,
Ccroco0cTBOBaTh (HOPMHUPOBAHHWIO ¥ MPOSIBICHUIO JPYAWINH B 00JIAaCTH (PU3UKH,

MOCTOSTHHO IMOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYaIlUsM, BHOCUTh KOPPEKTUBBI B JIEATEIHbHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIQJICTh HABBIKAMHM TI03HABATEIHHON pPEQIIEKCHH KaK OCO3HAHUS COBEPIIACMBIX
JIEUCTBUIA U MBICIIUTEJIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

HCITOJIB30BaTh MPUEMBI peIICKCHH JIJIs1 OIICHKU CUTYAIluH, BEIOOpA BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELICHUS 110 UX CHUKEHUIO;
MPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX MPU aHAJIU3E PE3YIITATOB IESITEIbHOCTH;
MPUHUMATH €051, TOHNUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIA3E PE3YJIbTATOB IESITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIA

YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y O6y‘IaIOIJ_[I/IXCH COBCPUHICHCTBYCTCA SMOILMOHAILHEIN

HUHTCIIJICKT, npennonaralomnﬁ C(i)OpMHpOBaHHOCTBZ

CaMOCO3HaHUs, BKIIOYAIOLIEr0 CHOCOOHOCTh IOHHMMAaTh CBOE SMOILMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHOM AMOIIMOHAIBHON cepsl, ObITh
YBEPEHHBIM B ce0e;

CaMOpPETryJIMpOBaHUs,  BKJIIOYAIOLIETO  CaMOKOHTPOJIb,  yYMEHHE  NPUHUMATh
OTBETCTBEHHOCTbH 32 CBOE IMOBEICHUE, CTIOCOOHOCTH aIalTHPOBATHCS K IMOIIMOHAIEHBIM
HN3MCHCHUAM U IPOABJIATH FI/I6KOCTI), OLITH OTKPLITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKIFOYAOUIEH CTPEMIICHUE K JOCTHXKEHHIO LIEJIH U YCHEXY,
ONTUMU3M, NHUIIUATHBHOCTb, YMCHUC ﬂeﬁCTBOBaTB, HUCXO0Os1 U3 CBOUX BOSMO)KHOCTefI;
OMIIaTHH, BKJ'IIO‘—IaIOHleﬁ CIIOCOOHOCTH IMOHUMATh OMOIHOHAJIIBHOC COCTOSAHUC APYTHX,
YYUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKHUBAHHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTH BBICTPAUBATh OTHOLIEHHS C

APYyrumMu JIFOJAbMU, 3360TI/ITLCH, MPOABJIATH UHTCPCC U pa3pCUIaATh KOH(I)J'II/IKTBI.



INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 10 knacce npeIMeTHBIC PE3YNIbTAThl HA YIIIYOJEHHOM YPOBHE JTOJKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

MOHUMATh POJb (PU3UKK B SKOHOMHYECKOW, TEXHOJOTUYECKOW, 3KOJIOTUYECCKOM,
COLIMAJILHOW M ATHUYECKOW cdepax IesTeNIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKU B
COBPEMEHHOM Hay4HOW KapTUHE MUPA, 3HAYEHUE OIUCATEIbHOM, CUCTEMAaTU3UPYIOLLEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKON (PYHKIMH (pu3nueckol TeopuH — MEXaHHKH,
MOJICKYJISIPHOM (PU3UKU U TEPMOJIMHAMHKH, POJIb (PU3MUECKON TEOPUH B (POPMUPOBAHUN
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pa3nuyarth yciaoBUs MPUMEHUMOCTH MOJIeNe (PU3MYECKHX TeJl U TPOLECCOB (SIBICHUH):
WHEepLUaJbHas CUCTeMa OTcu€ra, abCONIOTHO TBEPAOE TENO, MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE JBHKEHHE, CBOOOIHOE TMaJieHne, a0COMIOTHO yrpyras aedopManus,
a0COJIIOTHO YIpyroe u abCOJIIOTHO HEYIPYroe CTOJIKHOBEHMSI, MOJEIH ra3a, KHUJIKOCTU
U TBEPAOro (KpUCTAJUIMYECKOT0) TeJla, UJI€ANIbHBIN ra3, TOYEUHBIH 3apsi, 0JHOPOJAHOE
3JIEKTPUYECKOE TI0JIE;

paznu4arh yciuoBHs (TPAaHUIBI, OOJACTH) NPHUMEHHUMOCTH (PU3NYCCKUX 3aKOHOB,
MOHMMATh BCeoOIMi XapakTep (yHAAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
MCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

AHAIM3UPOBATh M OOBACHATH MEXAHUYECKHE TIPOIECCHl M SIBICHHUSA, HCIOIb3Ys
OCHOBHBIC IIOJIO)KEHUS] U 3aKOHBl MEXaHMKH (OTHOCUTEIBHOCTh MEXaHHYECKOTO
JIBUXKEHUS, (OpMYJIbl KMHEMAaTUKH PaBHOYCKOPEHHOIO ABM)KEHHUsS, MPeoOpa3oBaHUsA
["anunes A CKOPOCTU U IEpEMENIeHH s, 3aKOHbI HbI0TOHA, TPUHIINIT OTHOCUTEIBHOCTH
lanunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbl COXPAaHEHHUsS HUMIIyJbca U
MEXaHUYECKOM SHEpruH, CBsI3b pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOM SHEepruu,
yCIIOBUSL paBHOBECHS TBEPAOIrO Tejia), NMPU STOM HCIOIb30BaTh MaTeMaTHYECKOe
BbIpQXXEHHE 3aKOHOB, YyKa3blBaTh YCJIOBUS HNPUMEHHMOCTH (PU3UYECKHX 3aKOHOB:
npeoOpa3oBanuil [anunes, BTOPOro M TpeTbero 3akoHOB HpIOTOHA, 3aKOHOB
COXpaHEHHUs UMITYJIbCa U MEXaHUYECKOM SHEPruH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJTM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLIECCHl U SBJICHHUS, UCIOIb3YsI OCHOBHBIE
nonoxkeHuss MKT u 3akoHbI MOTEKyIsIpHON (PU3UKK U TEPMOJTUHAMUKY (CBSI3b 1aBICHUS
WJICaIbHOTO Ta3a €O CpeJHEW KWHETHMYECKOW SHEpPruer TEIUIOBOrO JBWKEHUS U
KOHIIEHTpalMel ero MoJIeKyJ, CBsI3b TEMIIEPAaTypPhl BELIECTBA CO CPEAHEH KHHETHUYECKON
DHEPrUeil TEIUIOBOTO IBMKEHMSI €r0 YacTHll, CBS3b JABJICHUS HEaJIbHOIO Ta3a C

KOHIIEHTpaluel MOJIEKYJ M €r0 TeEMIIepaTypol, ypaBHeHue MenaeneeBa—Knaneiipona,



NEepBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS YHEPIHH B TEIJIOBBIX IpOlieccax),
IIPY 3TOM HCII0JIb30BAaTh MATEMATUYECKOE BBIPA)KEHHE 3aKOHOB, YKa3blBaTh YCIIOBHS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KnaneipoHa;

aHAM3UPOBAaTh W OOBACHATH JJIEKTPUUYECKUE SIBJICHUS, WCIOIb3yS OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS AJIEKTPUUECKOIO 3apsijia,
3akoH KynoHa, moTeHIIMaTbHOCTbD 3JIEKTPOCTATUYECKOTO OIS, IPUHLIUIT CYHEPIIO3ULIUU
AIIEKTPUYECKUX IOJIEH, TIPU ITOM YKa3bIBas yCIOBUS NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ NPAKTUYECKH Ba)KHbIE COOTHOLIEHMs: 3aKOHbI OMa Ui ydacTKa LEeNU U JUIs
3aMKHYTOM JICKTPHYECKOU 1ienu, 3akoH J[xoynsa—Jlenna, mpasuna Kupxroda, 3aKoHbI
®Dapages 1715 SIEKTPOIN3a);

OMKCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUSI, UCIONb3ysS BEIUYUHBL: IEepEMEIleHuUE,
CKOPOCTh, YCKOPEHHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJ, CHUJIa, MOMEHT CHUJIbI, JaBJICHHE,
MOTEHIIMAIbHAS DHEPTUs, KUHETHYECKas JHEpPrus, MeXaHWdecKkas sSHeprus, padora
CHUJIBI, IEHTPOCTPEMUTEIILHOE YCKOPEHHE, CUJIa TSKECTH, CUJIa YIIPYTrOCTH, CUjla TPEHUS,
MOIIHOCTb, SHEPTUS B3aUMOACHCTBUS Tena ¢ 3eMi€i BOMU3U e€ MOBEpXHOCTH, SHEPT U
yrnpyroit aepopmanuu Npy>KUHBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs TeMIeEparypa
Tena, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPT U UICATHHOTO OJTHOATOMHOTO Ta3a,
pabota wuaeambHOrO Tra3za, OTHOCHTENIbHAs BJIAXHOCTh Bo3ayxa, KIIJ[ wmmeanpHOTO
TEIJIOBOTO JIBUTATENISA; JEKTPUUYECKOE T0JIe, HANPSHKEHHOCTh 3JIEKTPUUYECKOTO OIS,
HaIpsOKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apsHKEHHOTO Iapa B BaKyyMe€ W B
JTURJIEKTPUKE, MOTEHLMAN 3JIEKTPOCTaTUYECKOro TMOJs, Pa3HOCTh MMOTEHIINAJIOB,
AIIEKTPOJIBIIKYILAS CHUJIA, CHJIA TOKA, HANpPSKEHHE, MOLIHOCTh TOKA, 3JIEKTpHUYECcKas
€MKOCTb IIJIOCKOTO KOHAEHCAaTOpa, COMMPOTUBIIEHUE YUaCTKa LENH C MOCIEA0BATEIbHBIM
U TapajuIebHBIM COEAMHEHUEM PE3UCTOPOB, DJHEPTUs DSIEKTPUUYECKOrO MO
KOHJIEHCATOpPa;

00BSACHATH OCOOCHHOCTH MPOTEKaHUS (PU3MUECKUX SIBICHUN: MEXaHUYECKOE JBUKEHHE,
TEIIOBOE ABM)KEHHE YaCTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUKEHUE,
mubdy3us, ucnapeHue, KUIMEHHEe W KOHJACHCAllWs, IUIaBIEHWE M KpUCTAITU3alus,
HaIpaBJIE€HHOCTh  TEIUIONEPENayu, dBJEKTpU3alus Tejl, HKBUIOTCHIHAIbHOCTH
MOBEPXHOCTH 3aPSKEHHOTO TPOBOJIHUKA;

MPOBOANTH MCCIIEOBAHUE 3aBUCHUMOCTH OIHOU (DPM3MYECKOW BETUYHMHBI OT JIPYTod C
UCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATh YCTAHOBKY,

bukcupoBaTh pe3yabTaThbl MOITYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJE



rpadukoB ¢ Y4€TOM aOCOJIOTHBIX MOTPEIIHOCTEH H3MEPEeHUM, JeNaTh BBIBOJABI IO
pe3ynbTaTaM UCCIIEI0BAHMUS;

IPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, IMPU ITOM BBIOHpATH
ONTUMANBHBIA METOJ W3MEPEHHUS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH OTIBITHI IO MTPOBEPKE MPEIIOKEHHON TUIIOTE3bI: JITAHUPOBAThH SKCIIEPUMEHT,
coOuparTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBATh MOJIyU€HHBIE PE3yIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TMITOTE3bI;

coOnrofarh mpaBuia 0e30macHOro TpyJda HpU MPOBEIECHUU HUCCIEJOBAHUNA B paMKax
y4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Y4eOHO-MCCIEIOBATENbCKOW W MPOEKTHOM
JIEATETLHOCTH C HCIIOJIb30BAHUEM HM3MEPHUTENIBHBIX YCTPOUCTB, U J1a0OPATOPHOTO
000pyI0BaHNS;

pemaTh pac4€THBIC 3a7]a4H C SBHO 33JJaHHOM U HESIBHO 33/IaHHON (PM3HUECKOM MOJIETIBIO:
HA OCHOBAaHMM aHalW3a YCJIOBHS OOOCHOBBIBATH BBIOOp (PHU3UYECKOW MOJEINH,
OTBeuaroleil TpeOOBaHUAM 3a/1a4H, IPUMEHAITH (GOPMYJIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNaThl (PU3UYECKUX TEOpUN MPH HCIOIb30BAHUM MAaTEMaTHYEeCKHX METOJIOB
peuieHus 3a7a4, MPOBOAUTh pacy€Thl HA OCHOBAHMM HWMEIOIIMXCS JaHHBIX,
aHAJM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbI PEIICHUS C Y4E€TOM
MOJIYYEHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIoINe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3JieioB
Kypca (U3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMYECKYIO IEMOYKY PACCYKICHUH C ONMOpOi Ha
M3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHHUS;

HCIIOJIH30BaTh TEOPETUUECKUE 3HAHUSA JIJIsi O0BSCHEHUS OCHOBHBIX MPUHIIUIIOB pabOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MIPUBOANTH PUMEPHI BKJIAJ[a POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAayKd, B OOBSICHEHHWE TIPOIIECCOB OKPYXKAIOMIETO MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHAJIM3UPOBAaTh W  OILICGHUBATh TOCIEACTBUS OBITOBOM ¥  MPOU3BOJICTBEHHOU
NESTEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (HU3UMYECKHMMH MpOIeccaMu, C TO3MIIHMA
9KOJIOTUYECKOU 0e301MacHOCTH, MpEACTABICHUI 0 panMoHaIbHOM
MIPUPOIOTIONB30BAHNH, @ TAaKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTWKEHUUW HAyKd |

TEXHOJIOTHH JIJIs1 JATBbHEHIIIETO pa3BUTHS YEIOBEUECKOT0 OOIIECTBA;



IPUMEHSTH pa3IMYHbIE CIIOCOOBI PabOThl ¢ HH(pOpMAIHel (PU3NUECKOTO COJCPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(MOPMAIMOHHBIX  TEXHOJOTWH, TpPH 3TOM
UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS IIOMCKA, IepepadoTKU
U MIPEIbSIBICHUS YUeOHOM U HAYyYHO-TIOMYJISIPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U
UHTEpIIpeTanuy MH(pOpManny, MOIydeHHONH M3 Pa3IUYHBIX MCTOYHUKOB, KPUTHYECKH
aHAJIM3MPOBATh IMOJy4aeMyl0 MH(OpMANMIO M OIECHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCSI 3HAHUH, TaK ¥ Ha OCHOBE aHAJIM3a NCTOUYHUKA HH(pOpMaIy;
NpPOSIBIIAITh  OPraHU3AlMOHHBIE W TO3HABATEJIIFHBIC YMEHHS CaMOCTOSTEIHHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBIMOJIHEHUS IPOEKTHBIX W Y4eOHO-
HCCJIEI0BATEIBCKUX padoT;

paboTare B rpynme ¢ HCHOJHEHHWEM pa3jIMYHBIX COLMAIBHBIX POJIEH, IIAHUPOBAThH
paboTy Tpymmbl, paMOHAIBHO pPACHPENENsATh ACATEIbHOCTh B HECTaHIAPTHBIX
CUTYaIMsIX, aJIeKBaTHO OLIEHUBATH BKJIAJ KaXIOTO U3 YYaCTHUKOB TPYIIIBI B pELICHUE
paccMaTpuBaeMoi mpoOIeMbl;

OpPOSIBIIATh MOTHBAallMI0O K  Oyaymied npodeccHoHanbHOW — JESTENbHOCTH 110

CIICOHUAJIbHOCTAM (I)I/ISI/IKO-TGXHI/I‘ICCKOFO HpO(l)I/IJ'IH.
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oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

MOHUMATh pOJIb (U3UKH B DKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIHAIBHOU U
TUYECKON cdepax IesTeIbHOCTH YeJIOBEKa, POoJib U MEeCTO (PU3MKH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IPAKTUYECKON JESITEIBHOCTH YEI0BEKa U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Pa3BUTHH, 3HAUYEHHE  ONUCATEJIbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndyeckoit
TEOPUM — ODJIEKTPOJMHAMHUKH, CIECLUAIBHOW TEOPUM OTHOCUTEJIIBHOCTH, KBAaHTOBOU
¢buzuku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU NpPEACTaBICHUIN 0 (U3HUECcKOil
KapTUHE MHUpa, MeCTO (PU3MYeCKOM KapTHHBI MUpPAa B OOIIEM pSJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O PUPOJE;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH MoJiesiel GU3NYECKUX Tel U IPOLECCOB (SIBICHUMN):
OJHOPOJHOE DJJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE II0Js, TapMOHUYECKHUE
KoJleOaHusl, MaTeMaTWYeCKMi MAasTHHUK, WACAIbHBIM MNPYXUHHBIH  MasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBIA KOJeOaTeNbHbIM KOHTYp, TOHKAs JMH3a, MOJeeil

aToMa, aTOMHOI'0 gapa u KBAaHTOBOU MOJCIIHN CBETA,



pa3nuyarh YCIOBHs (TpaHMIbI, OOJACTH) HPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BCeoOUIMI xapakTep (yHAAMEHTAIbHBIX 3aKOHOB M OrPaHMYEHHOCTH
MCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSACHATH SJICKTPOMArHUTHBIE IMPOLIECCHl W SIBJICHMSI, UCHOJb3Ys
OCHOBHBIE TMIOJOXEHUSI M 3aKOHbl JJEKTPOAMHAMUKM M CIIELUAJIbHONW TEOpUU
OTHOCUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOIo 3apsia, cuia Amrmepa, cuia
Jlopenua, 3aKOH 3JIEKTPOMArHUTHOW WHAYKUIUM, mpaBuio Jlenma, cBsizp DJ1C
CaMOUHIYKIUH B AJIEMEHTE JICKTPUUECKOH 1IeTIH CO CKOPOCTHIO M3MEHEHHSI CUJIBI TOKA,
MOCTYJIAThl CIIEIMAIBHONW TEOPUH OTHOCUTEIBHOCTU DUHIITEHHA);

AQHAIU3UPOBATh U OOBACHATH KBAHTOBBIE MPOLIECCH U SBJICHHS, UCTIOIB3Ys MOJIOKEHUS
KBaHTOBOH (u3ukm (ypaBHeHWe DiHIITEHHA A1 HoTOdPdeKTa, MEepBBId U BTOPOM
MoCTyJIaThl bopa, MpUHIUIT COOTHOIIEHUsT HeonpeaenéHHocrel [ 'ei3enOepra, 3aKOHbBI
COXpaHEHHUS 3apsIOBOTO M MAacCOBOTO YHCEN U SHEPTUU B AJEPHBIX PEAKLHUAX, 3aKOH
pPaZo0aKTUBHOTO pacmaja);

OMKCHIBATh (PU3NUECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSKEHHOCTh
ANEKTPUYECKOTO MOJISA, MOTSHIIHAI SJEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHIINAJIOB,
AJIEKTPOJBIIKYILAS CHUJIA, MHAYKLIMS MAarHUTHOTO II0JI, MarHUTHBIA IOTOK, CHJIA
AmMriepa, HMHAYKTUBHOCTb, OJJIEKTPOJBIDKYILAS CHJIA CAaMOMHAYKLIMH, DSHEPrus
MarHUTHOTO MOJIS IPOBOJHUKA C TOKOM, PEJIATUBUCTCKUNA UMITYINIbC, TOJHAS SHEPTus,
SHEPIHUsl MOKOS CBOOOJHOM YaCTHUIIbl, SHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE YHCIO U
3aps] sipa, SHEPTus CBA3M s/Ipa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHUs (PU3MUECKUX SBJICHUH: D3JIEKTPOMAarHUTHAs
MHAYKIINS, CAMOUHIYKIIUS, pe30HaHC, MHTepdepeHIUs BOJIH, TUpaKIus, JTucnepcus,
MOJIHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuit apdext (poroapdekr), ansha- u
Oera-pacragsl gaep, raMMa-u3iydeHue sjuep, Gu3nuecKkue MPUHIMIBI CIIEKTPaTbHOTO
aHayu3a 1 paboThl J1a3epa;

OTIpeNieNIATh HalpaBJeHUe WHAYKIUU MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuibl JlopeHna;

CTpPOUTH H300paKEHHE, CO37aBaeMOe IUIOCKMM 3€pKajoM, TOHKOW JIMH30H, U
pPaccUuTHIBATh €r0 XapaKTEPUCTHUKHY;

NPUMEHSATh OCHOBOINOJIAraroIue acTPOHOMHUYECKHE TOHSTHSA, TEOPUU U 3aKOHBI IS
aHayIM3a U 00BbSICHEHUS (PU3NUECKHX MPOIIECCOB, MPOUCXOASIINX B 3BE3aX, B 3BE3THBIX
CUCTEMaX, B MEKTaJIaKTUUECKOI cpesie; IBUKEHHUSI HEOECHBIX Tell, 3BOJIIOIUM 3BE3N U

Bcenennolii;



MPOBOANTH HCCIIEOBAaHUE 3aBUCUMOCTEH (M3MUECKUX BEIUYMH C HCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUH, TTPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YNIbTATHI
MOJTYYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAC TpaduKOB C YIETOM
aOCONIOTHBIX ~TOTPEIIHOCTeH WM3MEPEeHUU, [IeNaTh BBIBOABI IO  pe3ylbTaTaM
HCCIIEOBAHUA;

MPOBOANTH KOCBEHHBIC HM3MEPCHUs (PUINYCCKUX BEIMYWH, MPH ITOM BBIOHPATH
ONTUMAIBHBIA METOJ HM3MEpPEHHUs, OIICHUBaTh aOCOJIIOTHBIE W OTHOCHTCIIbHBIC
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPCHHUI;

MIPOBOJIUTH OTIBITHI IO MTPOBEPKE MPEIOKEHHON TUIIOTE3bI: INIAHUPOBAThH SKCIIEPUMEHT,
coOupaTh HIKCIIEPUMEHTATIBLHYIO YCTAHOBKY, AaHATTU3UPOBATh MOJIyY€HHBIE PE3yIbTaThl U
JIeJIaTh BBIBOJI O CTATyCe MPEJIOKEHHON THITOTE3bI,

OTMKCHIBATh METObI ONyUYEHUSI HAYYHBIX ACTPOHOMHYECKHUX 3HAHUM;

coOnrofarh mpaBuia 0e30MacHOro TpyJaa IMpH MPOBEICHUU HCCIEIOBAaHHM B paMKax
y4e0HOr0 JKCIIEPUMEHTA, MPAKTUKyMa W Y4eOHO-HCCIICIOBATEIBCKOW W TPOSKTHOM
JESTCIIBHOCTH C HCIOJIh30BAHUEM HM3MEPHUTEIBHBIX YCTPOWCTB H JTAOOPATOPHOTO
000pyI0BaHUs;

pemaTh pacyETHHIC 3a1a9H C SIBHO 33JJaHHOW M HESIBHO 33JaHHON (PHU3UYECKON MOJIEIIBIO:
HAa OCHOBAaHMU aHallM3a YCJIOBUA BBIOMpaTh (U3MUECKHE MOJEIH, OTBEYAOIINe
TpeOOBaHUSAM 3a/la4yM, MPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl
(UBHYECKUX TCOPH MPU UCTIOIH30BAHUN MATEMATUYECKUX METOJOB PEIICHHS 3a/1ad,
MIPOBOIMTH PACUETH HA OCHOBAHMH UMEIONIUXCSI JTAHHBIX, aHATU3UPOBATH PE3YIbTAThHI U
KOPPEKTUPOBATh METO/IbI PEIICHUS C yYETOM MOJYYEHHBIX Pe3yIbTaTOB;

penaTh Ka4eCTBEHHBIE 33aJ1a4d, TPEOYIONTe MPUMEHEHUS 3HAHUH U3 Pa3HBIX pa3JieioB
Kypca (M3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAyYHOTO IIMKJIA: BBICTPaMBaTh JIOTHYECKYIO IIETIOYKY PACCYKIEHHl C Omopod Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3WUYCCKUE SBIICHHUS,

HCIIONIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl OOBSICHEHUS! OCHOBHBIX MPUHITUIIOB Pa0OTHI
WU3MEPUTEIIBHBIX TPHOOPOB, TEXHUYECKUX YCTPOHUCTB U TEXHOJIOTHUYECKUX ITPOIIECCOB;
MIPUBOJIUTH TIPUMEPHI BKJIAa POCCUUCKHX U 3apPYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKW, B OOBSICHCHHE TIPOICCCOB OKPYKAIOMIETO MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBATh M  OICHWUBATh TIOCICJICTBUS OBITOBOH W  TPOU3BOICTBCHHOMN
NESTEIIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ (DU3UYECKHMH TMPOIecCaMu, C TO3MIIHMA

HKOJIOTUYECKOM 0€30MacHOCTH, IIpeICTaBICHUN 0 panroHaIbHOM



IIPUPOJONOIB30BaHUM, @ TAKKE€ Pa3yMHOM HCIOJIb30BAHUU JOCTHIKEHUW HAyKu U
TEXHOJIOTHH JIIsl TaTbHEHUIIIET0 pa3BUTHS YEIOBEYECKOTO O0IIECTBa;

MPUMEHSTh pa3IM4HbIe CIIOCOOBI paboThl ¢ MH(pOpMaluel (HU3MUECKOTO COJIepKaHus C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIIMOHHBIX  TEXHOJOTHH, TpPH  3TOM
HCIIOJIb30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH I TIOUCKa, TIepepaboTKu
U MpeAbABIICHUS Y4eOHOM U HAYyYHO-TIOMYJISIPHON MH(GOpPMaLIUU, CTPYKTYPUPOBAHUS U
UHTEpHpeTanuy WH(POPMALUHU, MTOTYYSCHHON M3 Pa3IMYHBIX MCTOYHHKOB, KPUTHUECKH
aHATM3UPOBATh IMOJIy4aeMyl0 WH(POPMAIMIO U OICHHWBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK M Ha OCHOBE aHAJIN3a UCTOUYHUKA HH(OPMaLIUK;
IPOSIBJIATh OPraHU3allMOHHBIE M IIO3HABATEIIBHBIE YMEHHUS CaMOCTOATEIBHOIO
NpUOOpEeTEeHUs HOBBIX 3HAHWW B TPOIECCE BBHIMOJHEHHUS MPOCKTHBIX U y4eOHO-
UCCIIEIOBATENLCKUX PadoT;

paboTaTh B TpyHIe C WCHOJHEHHUEM PA3IUYHBIX COLIMATIBHBIX POJIeH, IIIAHUPOBATh
paboTy TpYMIbI, pPalMOHATBHO pACHpenessaTh NeATEIbHOCTh B HECTaHIAPTHBIX
CUTyalUAX, aIEKBaTHO OLICHUBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB IPYIIIbI B PELICHUE
paccMarpuBaeMoi poOJIEMBI;
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CIENUATBLHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODUIISL.



TEMATHYECKOE INTAHUPOBAHUE

Pabouast mporpamma coctaBieHa ¢ yueToM pabodeil mporpaMMbl BocIiUTaHus. KITFOUeBBIMU BOCTIMTATEILHBIMU 3a7a4aMU SBIISFOTCS:

1.

YcTaHOBJIGHHE JIOBEPUTEIBHBIX OTHOIICHUH MEXIYy YYUTEIEM M €ro YyYeHHKaMH, CIOCOOCTBYIONIUX ITO3UTHBHOMY BOCIIPUSTHIO
y4amuMucs TpeOOBaHUM M TPOCHO yUMTENs, MPUBJICYCHUIO MX BHHUMaHHUS K OOCYXIaeMOW Ha ypoke MH(OpMAaIuy, aKTHBU3AIMS HX
MMO03HABATEIILHOM JESITECIHLHOCTH.

Hcnonb3oBaHne BOCHHUTATENIBHBIX BO3MOXKHOCTEH cojaepxkaHus Y4eOHOro TmpeaMera uepe3 JEMOHCTpAaIUio JIETSIM IPUMEPOB
OTBETCTBEHHOT'O TPaKJAHCKOTO TOBEJCHUS, MPOSBICHUS YEIOBEKOTIOOUS M J00pOCepIeyHOCTH, 4yepe3 MoAOOp COOTBETCTBYIOIIUX
YIOpaKHEHUH.

[IpuMeHeHHe Ha YpOKE MHTEPAKTUBHBIX (POpPM pabOThI y4alUXCs: MHTEUICKTYAIbHBIX UTP, TPYNIOBOH pabOThI WM pabOTHI B Mapax,
KOTOpBbIE y4yaT IIKOJbHUKOB KOMAaHIHOW paboTe M B3aMMOJICHCTBHUIO C IPYTUMHU JCTbMH; CTUMYJIUPYIOT MO3HABATEIbHYI0 MOTHBAIUIO
IIKOJIbHUKOB.

[TpuBrneyeHre BHUMaHUS MIKOJFHUKOB K IIEHHOCTHOMY acCIleKTY M3y4aeMbIX Ha YPOKE SIBJICHHI, OpraHu3aIus UX paboThl ¢ MOTydaeMol Ha
YpOKE COIMaIbHO 3HAYUMOM HH(pOpMaIell — HHUIIMHUPOBAHNUE €€ 00CYKICHUS, BHICKA3bIBAHUS YUAIITUMHUCS CBOETO MHEHHSI 110 €€ TTOBOY,
BBIPaOOTKA CBOETO K HEM OTHOIICHUS.

[ToOy>xneHue MKOILHUKOB COOMIOIATh HA YPOKE OOIIECTIPUHATHIE HOPMBI TOBEACHHUS, TTPaBUIIa OOIIEHHS CO CTAPUINMHU (IIearorndyecKuMu

pa6OTHI/IKaMI/I) 1 CBEPCTHUKAMU (y‘IeHI/IKaMI/I), ITPUHIUIIBL y‘le6H0ﬁ JAUCHUIUIMHBL U CaMOOPpTaHU3allU.



10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pasnea 1. HAYYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6

Wroro mo paszneny 6

Pazgen 2. MEXAHUKA

2.1 Kunemaruka 10 1

2.2 JnHamuka 10

2.3 Craruka TBEpAOrO Tena 5 1

2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1
Wroro mo pazneny 35

Pazgen 3. MOJIEKYJISIPHASA ®PU3NKA U TEPMOJINUHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKNHETHYECKON TEOPHUH 15 1
3.2 Tepmonunamuka. TennoBble MalTuHbI 20 1

ArperatHble cocTosiHUA BelecTBa. da3oBbie
3.3 14 1
MIEPEXO0/IbI




Hroro no pazneny

49

Pa3nen 4. JIEKTPOJJUHAMUKA

4.1 DNEKTPUUECKOE 10JIE 24 1
4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 1
4.3 Toku B pa3mIuyHBIX cpenax 6

Hroro no pazneny 54

Pazgen 5. ®U3HUECKHA MIPAKTUKYM

5.1 duznyeckuil NpakTUKyM 16 16

Utoro no pazneny 16

PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 9 16




11 KIIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Kourposbnbie IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pazaen 1. QJIEKTPOJANHAMUKA

11 MaruauTtHoe nosie 14

1.2 DJNIeKTpOMarHuTHasi UHIYKIUS 13 1
Uroro no pazueny 27
Pazgen 2. KOJIEBAHUSA U BOJIHBI

2.1 MexaHnudeckue KojeOaHus 10

2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15

2.3 MexaHuuecKre U 3J1€KTPOMarHuTHBIE BOJIHBI 10 1

24 Orntuka 25 1
Hroro no paszneny 60

3.1

Paznea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCUTEJBHOCTH

Ocuosret CTO

Hroro no pazneny

5 1

5

Pa3znesn 4. KBAHTOBAS ®PU3UKA




4.1 KopnyckynsipHO-BOIHOBOH Ayannu3m 15

4.2 ®dusnka aToma 5)
®dwusznka aTOMHOTO sapa W IJIEMEHTAPHBIX
4.3 5
YacTHIL
Uroro mo pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 12

Uroro no pazneny 12

Pazgen 6. PU3HUECKHA MIPAKTUKYM

6.1 Ou3nyecKkuil NPakTUKyM 16 16

Hroro no paszneny 16

Paznesn 7. OBOBIIAIOIIEE TIOBTOPEHUE

Cucremarusanus u 00001IeHne
NPEMETHOTO  COJACPXAaHHUS W OIbITa

7.1 15
NEATENLHOCTH, MPUOOPETEHHOTO npu

u3ydeHnu Kypca gusuku 10 — 11 kmaccon

Hroro mo pazneny 15

PeszepBHoe Bpemst 10

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16




IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
®uszuka — pyHgaMeHTaIbHas HayKa O
1 1
pupoe
HayuHblii MeTOI TIO3HAHUS U METOBI
2 1
uccieoBaHus PU3NUECKUX SIBICHUI
DKCHEPUMEHT U TEOPHS B IIPOIIECCe
3 no3HaHus npupoasl. Habmoaenue u 1
9KCIEPUMEHT B (PU3UKE
CrniocoObl u3mepeHus pU3NIECKux
BeIMYMH. AOCOJIIOTHAS U OTHOCUTENbHAS
4 1
MOTPELTHOCTH U3MEPEHUH (PU3NUECKUX
BEJIMYHH.
BxoaHO# KOHTpOJIb 3HAaHUH 10 PU3HKe 32
5 1
KYpPC OCHOBHOM IIKOJIBI.
MonenupoBanue B ¢pusuke. Poib u mecto
6 1

¢u3ukH B OPMUPOBAHUHN COBPEMEHHOMN




Hay4YHOM KapTHUHBI MUDPA, B IPAKTUYECKON

NEeSITENBLHOCTH TIONEH

MexaHn4eckoe IBHKCEHHE. Cucrema
orcueTa. OTHOCUTEILHOCTh
MEXaHHUYCCKOI'O ABMKCHHA. HpﬂMaH n

oOpaTHas 3a/1a4u MEXaHUKU

Pannyc-BekTop MaTtepuanbHON TOYKH, €ro
MPOEKIUU Ha OCH KOOPIHHAT.
Tpaekropust. [lepemenienne. CKopocTb.

Hx npoeknuu Ha OCH KOOpAWHAT

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO

HpﬂMOJ’IHHCﬁHOFO JABHKCHUA

10

CrnosxeHue nepeMemieHnii 1 CKOpOCTEH.

Pemenue 3agaa

11

HepaBnomepHoe aBuxkenne. MrooBeHHas
CcKopocTh. Yckopenue. [Ipamonuneitnoe

ABUIKCHUC C TIOCTOAHHBIM YCKOPCHUCM

12

I'padnueckoe onmcanue NpsIMOIUHEIHOTO

ABWIKCHUS C ITIOCTOSIHHBIM YCKOPCHUCM

13

CBobomHoe majienne. Y CKopeHue

CBOOOIHOTO ITa€HN. 3aBUCUMOCTD




KOOpJUHAT, CKOPOCTH, YCKOPEHUS OT

BPEMEHHU U UX rpauku

14

JIBu>xeHue Tena, OpOILIEHHOTO MO/ YIJIOM

K TOPU3OHTY

15

16

17

KpusosnHeliHoe nBuxkenue. J[BuxeHue
110 OKPY>KHOCTH. YTJIOBasi U JIUHEWHAs
ckopocts. [lepuon u yacrora.
IlenTpocTpeMuTENbHOE U MOITHOE

YCKOpEHHE

KonTponbhas pabota no teme

"Kuuemaruka"

[Tepsbriif 3akoH HetoToHA. HEpLMaibHbIE
cucreMsbl orcuéra. [IpuHnmn
OTHOCUTENBbHOCTH [ anues.

HewnnepunaneHble cCUCTEMBI OTCUETA

18

Cwuita. PaBHoelicTByromas cuina. Bropoit

3akoH HeroroHa. Macca

19

B3aumoneiictue ten. Tperuil 3aKoH

Hrrotona

20

[IpuHnun cynepnosunuu cui. Pemenne

3aaa4 Ha IPUMCHCHUEC 3aKOHOB Hrrotona




3aKOH BCEMUPHOTO TATOTEHUSI.

21 OKBHUBAJICHTHOCTh I'PAaBUTALIMOHHOM 1
MHEPTHOM Macchl

Cuna TsSKeCTH U yCKOpEeHUE CBOOOAHOTO

22
najIeHust
JIBrokeHre HeOEeCHBIX TeN U MX

23 UCKYCCTBEHHBIX CIIyTHHKOB. IlepBas

KoCcMMYecKasi CKopocTb. 3akoHbl Kerutepa
24 Cuna ynpyrocru. 3akoH I'yka. Bec tena

Cuna tpenus. [Ipupona u BuzbI cun
25 TpeHus. J[BuxkeHue B )KUAKOCTH U Tase ¢
y4€TOM CHJIbI COIIPOTHBIIEHUS CPEJIb
26 HaBnenue. 'mapocratndeckoe AaBieHHE.
Cuiia Apxumena
AOCOJIIOTHO TBEPJIOE TEIIO.
27 [ToctynarensHOE 1 BpaliaTeabHOE
JBMKEHUE TBEPJOTO Tela
28 MOMEHT CUIIBI OTHOCHUTEIBHO OCH
BpaueHus. [lnedo cusb

29 CrioxxeHue cuil, MPUIIOKEHHBIX K

TBepAOMy Teny. LleHTp TsokecTu Tena.




VYcnoBus paBHOBECHS TBEPAOIO TEINA.

BI/I,I[BI PaBHOBECHUA

30

Pemenue 3amau

31

32

KonTponbhas pabota no teme

"Tunamuka. CtaTuka TBep0oro Tena"

HMmynbe MaTepruanbHOW TOUKH, CUCTEMBI
MarepuanbHbIX To4ek. LlenTp mace
CHUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa

O ABMIKCHUHU LICHTPA MacCC

33

34

35

I/IMHyJII)C CUJIbI 1 UIBMCHCHHUEC UMITYJIbCa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.

PeakTuBHOE ABM)KCHHUE

MoOMEHT uMITyJIbCa MATEPUATIEHON TOYKH.
IIpencrasienue 0 COXpaHEHUH MOMEHTA

HUMITYJIbCA B HCHTPAJIIbHBIX ITOJIAX

Pemenue 3amau

36

Pabora cuiibl Ha MajIOM U HA KOHEYHOM
nepemernieHnu. ['papuueckoe
npecTaBiIeHne paboThl CHIIbI. MOIIIHOCTh

CHIJIBI




37

38

39

Kunernueckas sneprusi. Teopema o6
M3MCHEHHH KHHETUUECKON SHEPIUu

MaTCpHaHBHOﬁ TOYKH

HOTGHHI/IaHBHBIC 1 HCIIOTCHIIMAJIBHBIC
CHIIBI. HOTCHI_[I/IaJ'II)Haﬂ OHEpPIus. BTOpaﬂ

KOCMHYCCKasA CKOPOCTh

TpeTLfI KOCMHYCCKaAsA CKOPOCTD. CBs13b
pa6OTLI HCIIOTCHIUAJIBHBIX CHUII C
H3MEHCHHEM MEXaHHICCKOMN SHEPTHUU
CHCTEMBI TeJl. 3aKOH COXpPaHCHUA

MEXaHUYEeCKOMH OQHCPIUH

40

41

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpasHeHnue bepHymm U1 nacanbHON
KHUIKOCTU
Kontponbnas padota mo teme "3akoHbI

COXpaHEHUs B MEXaHUKe"

42

43

PasButne npeacrasieHuit o npupoje
TeroTel. OcHOBHBIE NOJ0XkeHUs MKT.
Huddyszus. bpoyHoBckoe nBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPJBIX TeJ. XapakTep ABMKEHUS U

B3aMMOJEHCTBHUS YaCTHI] BEIISCTBA




Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KonunuectBo BemectBa. IlocrosHHas
ABorazipo
45 Temneparypa. TemioBoe paBHOBECHE.
IlIxana Ienbcus
46 Pemienue 3anau
47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI
VYpaBuenne MenneneeBa-Kianeiipona.
48
Pemenue 3agau
AOcomoTHas TemnepaTrypa. 3akoH
49
JlaneTOoHA
- N3onponeccel B H€aqbHOM Ta3e ¢
MTOCTOSIHHBIM KOJINYECTBOM BEUIECTBA
I'pacdnueckoe npencraBieHne
51 M30IPOIIECCOB: U30TEPMA, U30XO0Pa,
n3obapa
52 OcHoBHoe ypaBHeHue MKT
53 Penrenne 3amau
CBs13b a0COTIOTHOI TeMnepaTypbl
54 TEPMOJIMHAMUYECKON CUCTEMBI CO

CpeaHel KHHETHYECKON dHEpruen




MOCTYIATCIIbHOT'O TCIIJIOBOI'O ABMIKCHUSA

e€ yacTull

55

O00011eHUE U CUCTEMATU3ALIUS 3HAHUM

o teme "OcnoBsl MKT"

56

KonTponpHas padorta o Teme "OCHOBBI

MKT"

57

TepMoanHaMuyeckasi cucTema. 3aJlaHue
BHEIIHUX ycsioBui uist T/ cucreMsl.
Bneminue v BHyTpeHHUE TapaMeTPBbI.

[TapameTpsl T/l cucteMbl Kak cpeHue
3HAQ4YEHMs BEIIMYHH, OIIUMCBIBAIOIIUX €€ HA

MHKPOCKOITMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAUHAMUKH.
CamonpounsBombHas penakcarus TJ]

CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Mogenp naeaabHOro ra3a B
TEPMOJIMHAMUKE. Y CIIOBUS

MNPUMCHUMOCTHU 3TOM MOJIEIHU

60

VYpaBaenue Menpaeneera-Knanelipona u

BBIPAXEHUE JUIsl BHYTPEHHENW YHEPTUU

61

BeIpaxxenue 111 BHyTpeHHEN SHEPTUH

OJHOATOMHOI'O HACAJIBHOI'O Ia3a.




KBazucraruueckue u HeCTaTHUECCKHUE

IIPOLECChI

62

63

64

65

66

67

68

OnemeHTapHas paboTa B TEpMOJUHAMUKE.
Beruucienne pabotsl 1o rpaduxy
npouecca Ha pV-nuarpamme
Tennonepenaya Kak crocod U3MEHEHUs
BHyTpeHHel sneprun TJl cuctemsbl 6e3

COBepIIeHUs PabOThI

KOHBCKHI/IH, TCILIOIIPOBOAHOCTD,

H3JTYy4YCHUC

KonunuectBo TemioTsl. TenmnoéMKOCTh
Tena. Y aenbHas U MOJIsIpHAs
TEIJI0OEMKOCTH BeEIlleCTBA. Y JeIbHAas

TEIJI0Ta CrOpaHus TOILINBA
Pacuér xonuyecTBa TEIIOTHI IPU
Temioneperaye
[TonsiTre 06 agnabaTHOM Mpoiiecce.
[IepBblil 3aKOH TEPMOAMHAMUKH

KonnuectBo TemnoTs! 1 paboTa Kak Mephl
U3MEHEeHUs BHyTpeHHel sHepruu T /1

CUCTCMBI




Bropoii 3aK0H TEpMOJIMHAMUKY 1JIs

PaBHOBCCHBIX 1 HECPABHOBECHBIX

o9 nporeccoB. HeoOpatumMocTh MpUpoOIHBIX
MPOIIECCOB
[TpuHIIUTIBI TEHUCTBUS TEIUIOBBIX MAIIIHH.
70
KII,
MaxkcumanbHoe 3HauerHue KITJI. Iukn
71
Kapno
12 Pemenue 3amay
OKOJIOTUYECKHE aCIIEKThI MCIIOJIb30BaHUS
73 TEIUIOBBIX ABUrareiieil. TemoBoe
3arpsi3HEHUE OKPY>KaloIIel cpebl
74 Pemenue 3agaa
O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI
75 o Teme "Tepmonunamuka. TermioBbie
MalInHb"
- KonTponbhas padota no teme
"Tepmoannamuka. TennoBbeie MalIuHbI"
[TapooOpa3oBanre U KOHIEHCAITHS.
77 Ucnapenue u kunenue. Y neapHas

TCIIJIOTA Hap006pa3OBaHI/I${




78

79

80

HaCBIH_[eHHBIe 1 HCHACBIIICHHBIC I1aphbI.
KauecTBeHHas 3aBUCMOCTD IJIOTHOCTH H
JIaBJICHUS HACBIIIIECHHOTO apa oOT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATYPhI KUTICHUS OT

JaBJICHHA B ) KMAKOCTH

BrnaxnocTs Bo3ayxa. AGCONMOTHAS U

OTHOCHUTCJIbHAsA BJIA’KHOCTDH

Pemenue 3amau

81

Teépnoe Teno. Kpucramnmueckue u
amop(HbIe Teraa. AHU30TPOIHUS CBOMCTB

KpHUCTaJIJIOB

82

[TnaBnenue u kpucramum3anus. Y aenbHas

TeruioTa miasiaeHus. Cyonumanus

83

Hedopmaruu TBEpAOTO Tena. PacTskenue

u cxatue. Casur. Moayne FOnra. [Ipenen

yIpyrux aedopmaruii

84

TermoBoe paclmpeHne XKUAKOCTEN U
TBEPBIX T€JI. AHTAPMOHU3M TEIIOBBIX

KoJieOaHui HacCTull BEUICCTBa




85

[IpeobpazoBanue sHepruu B (ha30BBIX

nepexoagax

86

YpaBHEHHE TEIIOBOTO OamaHca

87

88

Penrtenue 3amau

[ToBepXHOCTHOE HATSIKEHUE.
Kanunnsipueie sBnenus. JlaBiaenue nos
MCKPUBJICHHON MTOBEPXHOCTHIO KUIKOCTH.

®opmyna Jlamnaca

89

O0o01IeHNEe U CHCTeMAaTU3alus 3HAHUN
1o Teme "ArperatHbie COCTOSIHHS

BemiecTBa. Ma3oBbie nepexoabl”

90

KonTponbhas padota no teme
"ArperaTHble COCTOSIHUSI BELLIECTBA.

®da30BbIe IEPEXOBI"

91

92

DneKkTpu3aIus Tei U €€ MPOosIBICHUSI.
Dnektpuueckuii 3apsia. [[Ba Buna
3NEKTPUUECKUX 3apsaaoB. [IpoBogHuKH,
JUDJICKTPUKU Y TTOJTYITPOBOTHUKH
DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsil.
3aKOH COXpaHEHUsI ANEKTPUIECKOTO

3apsia




B3anmopeincrteue 3apanoB. Touednsie

93
3apsabl. 3akoH Kynona
94 Pemrenne 3agau
o DnekTpuyeckoe noje. Ero neiictBue Ha
AIEKTPUUECKUE 3aPsi]IbI
Hanpsx€HHOCTB 2JIEKTPUUYECKOTO MOJIS.
96 [IpoOnelii 3apsa. JIunum HanpsKEHHOCTH
AIEKTPUYECKOTO T0JIst. OTHOPOIHOE
AICKTPUICCKOE TI0JIe
[ToTeH1ManbHOCTh AJIEKTPOCTATUIECKOTO
97 noid. PasHOCTE MOTEHIMAIOB U
HaIpsHKEHUE
[ToTennuansHas sHEpTUs 3apsijia B
98 3JeKTpocTaTuueckoM mnose. [lorenunan
3JIEKTPOCTATUYECKOTO MOJIs
CBs13b HANPSHKEHHOCTHU NOJIA U PA3HOCTH
99 MOTEHIIUAJIOB JIJISl JJIEKTPOCTATUYECKOTO
OJIS
[IpuHUIUI Cynepno3uIuu JIEKTPUUECKUX
100 5
MoJIeH
101 Pemenue 3amau




[Tone Toueunoro 3apsana. [Tone

102
PaBHOMEPHO 3apsKEHHOU chepbl
[Tone paBHOMEPHO 3apsIHKEHHOTO 110
103 00béMy mrapa. [Tose paBHOMEpHO
3apsHKEHHON OCCKOHEYHOM MIIOCKOCTH
[IpoBOAHMKY B 3EKTPOCTATUUECKOM
104
noJie. Y CIoBUe paBHOBECHS 3aps/IOB
JMdIeKTPUKY 1 TTOJTYITPOBOTHUKH B
105
3IEKTPOCTATUYECKOM I10JI€
Konnencarop. DnekTpoéMKOCTh
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD
IJIOCKOTO KOHAEHCATOpa
[TapannensHOE coequHEHNE
107
KOHJIEHCAaTOPOB
IlocienoBaTeabHOE COEMUHEHNE
108
KOHJIEHCAaTOPOB
109 DHeprus 3apsKEeHHOr0 KOHIEHCAaTopa
110 Pemenue 3amau
JIBr>keHue 3apsKEHHOM YacCTULIBI B
111
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe
112 Pemenne 3amay




O00011eHUE U CUCTEMATU3ALIUS 3HAHUM

113
1o TeMe "DekTpuyeckoe mnoJje"
KonrponsHas pabora o Teme
114
"JnekTpruueckoe nose"
Cuna toka. [locrosiHHBIN TOK. Y cnoBus
115 CyILLIECTBOBAHUS IIOCTOSTHHOTO
ANEKTPUYECKOTO TOKa
116 Wcrounuku Toka. Hanpsxenue u 9/1C
3axon OMa 11 yyacTKa Lenu.
117
DNEKTPUUECKOE CONIPOTUBIICHUE
3aBUCUMOCTh COIIPOTUBIICHUS
118 OJIHOPOJIHOTO TTPOBOJIHUKA OT €0 JIJTUHBI
1 TUIOIIA/IU TIOTIEPEYHOT0 CEUEHUS
VY enbHOE CONPOTUBIIEHUE BELIECTBA.
119
Pemenue 3agau
[TocnenoBarensHOE, MapaiebHOE,
120
CMEIIaHHOE COETMHEHNE TPOBOTHUKOB
Pacu€r pa3BeTBIEHHBIX AIEKTPUUECKUX
121
neneit. [IpaBuna Kupxroda
122 Pemenue 3amau




Pabota 3nekTprueckoro Toka. 3aKoH

123 1
Hxoyna —Jlenua
124 Pemrenne 3agau 1
MOIIHOCTD JAEKTPUIECKOTO TOKA.
125 TenoBas MOIIHOCTG, BeIACIICMAas Ha 1
pe3ucrope
126 Pemrenne 3agau 1
O/IC 1 BHyTpeHHEe CONPOTUBIICHUE
127 1
HCTOYHHKA TOKA
3akon OMa 715 OJTHOM (3aMKHYTOM)
128 1
AIEKTPUICCKOH IETTH
129 Pemenue 3amau 1
130 MOIIHOCTh UCTOYHHKA TOKA 1
131 KopoTkoe 3ambikaHue 1
132 Konznencarop B enu nocTOsIHHOTO TOKa 1
133 Pemrenne 3amau 1
Pemenne 3agau o teme "IlocToSSHHBIN
134 1
AIIEKTPUYECKUM TOK"
135 Pemenune 3agau mo teme "IlocTosHHBIN
1

3JIEKTPUYECKAN TOK"




Permrenne 3agau o reme "llocTOAHHBIH

136
3NIEKTPUYECKUM TOK"
O06o0011IeHrne U cucTeMaTu3alus 3HaHUN
137 1o Teme "[1oCTOSTHHBIN EeKTPUYECKUIA
TOK"
KonrponsHas pabora o teme

138

"[TocTOAHHBIN NEKTPUUECKUN TOK"

DnexTpuyeckas IpoBOAUMOCTh

139 Pa3JIMYHBIX BELIECTB. DJIEKTPUUECKUI TOK

B MeTayiax. CBepXmpoBOIMMOCTb

DIIEKTPUUYECKHI TOK B pacTBOpax U
140 paciuiaBax 3JE€KTPOJIMTOB. 3aKOHBI

®@apages 115 AIEKTPoIn3a
141 DneKTpUYecKui Tok B razax. [lnasma
DJIEeKTPUIECKUN TOK B BAKyyMe.
142
Baxyymubie mpubopbl

143 DNEeKTPUYECKUI TOK B OJIYIPOBOJHUKAX
144 [TomynpoBOTHUKOBBIE TPUOOPHI

Pu3NYECKU IPAKTUKYM 110 TEME
145 "N3mepeHue cuibl TOKA U HAPSHKEHUS B

OEIU IMOCTOAHHOI'O TOKA IMPH IMOMOIIH

aHAJIOTOBBIX U IIU(PPOBBIX




U3MEPUTENBHBIX TPUOOPOB" MK
"3HaKOMCTBO C ITU(POBOI JTabopaTopuei
no usuke. [Ipumepsl u3mepenus
($U3NUeCKUX BETUYMH MIPH TOMOIIN

KOMIIBIOTEPHBIX 1aTYMKOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHrie HepaBHOMEPHOTO IBUKEHUS C
146
LIEJIbIO OIIPENETICHUS] MTHOBEHHON

ckopoctu"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHue ycKopeHus npu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
147 NBIVDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
unu "HccnenoBanue 3aBUCUMOCTH MTyTH
OT BPEMEHH NPU PAaBHOYCKOPEHHOM

IBHOKeHUN"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
148 "N3mepeHune yCKOpeHUs CBOOOIHOTO

najgeHus" win "M3yuenue nBuKeHus

Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3NYECKU IPAKTUKYM I10 TEME
149
"N3y4yeHue ABUKEHUS Tea 1o




OKPYXXHOCTH C MOCTOSIHHOM 10 MOJTYJIIO
ckopocthio" wim "MccnegoBanue
3aBUCUMOCTH TIEPHOJIa OOpAIICHHS
KOHMYECKOI0 MasgTHHUKA OT €ro

napamMerpos”

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenne paBHOICHCTBYIONIEH CHITBI
IpU JIBHKEHUH OpYyCKa MO HAaKIIOHHON
150 miockoct" uiau "[IpoBepka runoTessl o
HE3aBHCHMOCTH BPEMEHU JABMKCHHUS
OpycKa 1o HAaKIIOHHOH TIOCKOCTH Ha

3aIaHHOC PACCTOAHUC OT €TI0 Macchl"

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBaHue 3aBUCUMOCTH CHII
YIPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U
151 pe3nHOBOM 0Opa3slie, OT ux Aedopmarun’
win "M3yuenue 1BUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes

JIérkuii 0J10K"

Pu3nYeCcKUil NPAKTUKYM IO TEME
152 "N3mepenune kodpduimenta TpeHus mno

BEJIMYMHE YTIIOBOr0 KO3 pHIreHTa




3apucumoct Frp(N)" nnn
"UccnenoBanue ABMKEHUS OpycKa 1o
HAaKJIOHHOH IJIOCKOCTH C IEPEMEHHBIM
ko3P dunmentom tperus” uinn "MU3yyenue

JBUKEHMSI TPy3a Ha BaJly C TpEHUEM"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEPOTO TeJla, UMEIOIIEr0 OCh
153 BpaieHus" unu "KonctpyupoBanue
KPOHILUTEHHOB U pacuéT Cuil ynpyroctu"
nin "HU3ydenne ycToiunuBOCTH TBEPAOTO

TeJla, UMEIOIETo TUI0Ia/lb OmophI"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3MepeHne UMItysbca Tena mno
TopMo3HOMY nyTH" win "M3mepenne
CHWJIBI TSITH, CKOPOCTH MOJIETN
154 AIEKTPOMOOUIIST M MOIIIHOCTH CHUIBI TSTH"
win "CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJa ¢ UMITYJIbCOM CHJIBI" WIIN
"UccnenoBanue coXpaHEHUs UMITYJIbCa

IIPU YIIPYTOM B3aUMOJICUCTBUU" WIIN




"N3MepeHne KHHETUUECKON SJHEPTUH Tea

110 TOPMO3HOMY ITyTH"

@uU3NYECKU IPAKTUKYM 110 TEME
"M3y4yeHne u30TepMUUYECKOTO Mpolecca
(peKOMEeHI0BaHO HCIIOIb30BaAHHE
155 1upoBoi J1abopaTopun)" win
"N3yuenue n30X0pHOTo Mmporecca" uin
"N3y4yenne n3obapHoro npoiecca’ uim

"[IpoBepka ypaBHEHUsI COCTOSIHUSA"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenbHou TemioéMkocTu"”
iy "HccnenoBanue mpoiiecca OCThIBaHUS
Bemectsa" win "MccienoBanue
156
aguabatHoro nporecca” win "M3ydenue
B3aMMOCBS3U YHEPTUU

MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpPaTypbl KUMIEHUS KUJIKOCTE"
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS
157 )uakocren" wim "M3mepenne ynenpHON
TEIUIOTHI IIJIaBJICHUS JIbJa" WU

"N3y4yeHne CBOMCTB HACBHIIIEHHBIX TapOB"




win "M3mepenne abCOMOTHON BIaXXHOCTH
BO3/yXa U OI[CHKA MacChl IapOB B
nomenieHun". M3mepenune kodpdumnmerta

IMMOBCPXHOCTHOT'O HATSXKCHUA

DU3NYECKUI TPAKTUKYM I10 TEME
"Habumo1eHre npeBpalieHust SHEPTUU
3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHI0
n3iydeHus ceeroanoaa” win "Mzyyenue
158 MIPOTEKAHUS TOKA B LIETIH, COJICPIKAIIICH
KoHAeHcarop" unu "Pacnipenenenue
Pa3HOCTH MOTEHLIUAJIOB (HAIPSKEHNUS )

IIpH IMOCJICA0BATCIbHOM COCIUMHCHUN

KOHJIEHCAaTOpoB"

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBaHue CMEMIaHHOTO COEIMHEHUS

159 pesuctopoB" mnu "M3Mepenne yneapHoro
COINPOTHUBIIEHUS IPOBOJIHUKOB" WK
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA

OT HAIIPAKCHUA IJIS JIaMIIbI HakaJauBaHus"

Pu3nYeCcKUil NPAKTUKYM IO TEME

160 "Habmonenue anektponusa’ uim

"N3mepenue 3apsiia OHOBAJIEHTHOTO




161

noHa" unu "VccnenoBanue 3aBUCUMOCTH
COIPOTUBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHsTUE BOJBT-

aMIIEpPHOI XapaKTEepUCTUKU quoaa"

PesepBHbIil ypok. O6001IcHIE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe

"Kuuemaruka"

162

PesepBHrlit ypok. O60011eH1E 1
CUCTEeMAaTH3aIHs 3HAHUH 110 TeMe

"lunamuka"

163

PesepBHeIil ypok. O000IICHHE 1
cucremMaru3sanus 3HAHUH 110 TEME

"Craruka TBepaoro rena'"

164

PesepubIiit ypok. O6006111eHIE 1
cucreMaru3anus 3HAHUHU 110 TEME

"3aKOHBI COXpaHEHUS B MEXAHUKE"

165

PesepubIiil ypok. O6006111eHIE 1
CUCTEMAaTH3alMsl 3HAaHUM 110 TeEMe
"OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOMN

Teopun"




166

167

PesepBHelil ypok. O000IICHHE 1

cucTeMaTru3anusa 3HAHWM 10 TEME

PesepBubIil ypok. O60011eHIE 1
CUCTEeMaTH3allMsl 3HaHHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.

®dazoBble Iepexon"

"Tepmoaunamuka. TernnoBbie MaluHb!"

168

PesepBHrlit ypok. O60011eH1E 1
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe

"DnekTpuueckoe mosie"

169

PesepBHeIil ypok. O000IICHHE 1
cucremMaru3sanus 3HAHUHU 110 TEME

"ITocTOSIHHBIN NEKTPUYECKUH TOK"

170

PesepubIiit ypok. O6006111eHIE 1
cucTeMaru3anus 3HaHuii mo reme "Toxn

pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KIIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie IIpakTunueckue
n/n Bcero u3yyeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypchl
B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB
1 Y IPOBOJTHUKOB € TOKOM. MaruutHoe 1
nosie. ['unoresa Amrepa
Bexrop MaruutHOM nHAyKmu. IIpuHmmn
2 CYNEPHO3ULIMM MarHUTHBIX NosIel. JInHun 1
MarHMTHON MHIyKLIUU
3 MarauTtHoe 1nosie NpoBOJHHUKA C TOKOM. 1
OmneiT OpcTena

4 Cunia Amriepa, e€ HampaBJICHHE U MOJTYJIb 1

5 Pemenue 3amau 1

6 IIpumenenue 3akoHa Amnepa. 1

DNeKTpOU3MepUTEIbHbBIE TPUOOPHI
Cuna JlopeHua, €€ HalpaBJIeHHUE U
7 MOZyJib. JIBH>KEHUE 3apsKEHHON YacTHUIb 1
B OJIHOPOJHOM MarHUTHOM I10JI€
8 Pemenue 3amau 1




Pa6ora cuel JlopeHniia

10 Pemenne 3amau
MarauTHOE II0JIE B BEILIECTBE.
11
deppoMarHeTUKH, Mapa- U TuaMarHeTUKH
OcHoOBHBIE CBOMCTBa (heppPOMArHEeTHKOB.
12
[Tpumenenue peppoMarHeTUKOB
Pertenuie 3agad mo teMe "MarauTtHoe
13
mone"
Pemtenue 3amay mo teme "MarautHoe
14
mone"
SBneHue AMEKTPOMArHUTHON UHAYKITUH.
15
[ToTok BeKTOpa MarHUTHOW UHIYKLIUU
16 O1C uaayKIHAn
3aKOH AJIEKTPOMATHUTHON MHAYKIINHU
17
®dapanes
BuxpeBoe snexrpuueckoe nozie. Toku
18
dyko
O/1C nHAYKIMH B JBUKYLIUXCS
19
MIPOBOTHUKAX
20 Pemenue 3amau
21 [TpaBuso Jlenia




HNupyktuBHOCTH. Karymka

2 WHIYKTUBHOCTH B IIETIH ITOCTOSTHHOTO TOKa
SAsnenue camounaykiuu. IC
23
CaMOMHAYKITUH
Y DHeprust MArHUTHOTO TIOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€
25 Pemenue 3agau
” O000111eHNEe U cUCTEMATH3allMs 3HAHUH 110
Teme "DnekTpoanHamMuKa"
97 KoHTpoinbHas pabora 1o Teme
"OnexkTpoaguHaMuKa"
28 Konebarenpuas cucrema. CBOOOIHEIE
kosebanus. ['apmMoHnyeckue KonedaHus

29 Kunematnueckoe 1 fuHaMu4ecKoe

OIMCaHME KOJICOATEIbHBIX IBUKCHHUHI
DHepreTudecKkoe onvcanue. BoIBo
JUHAMUYECKOTO OITUCAHUS

30 rapMOHUYECKHX KOIeOaHUH U3 uX

JHEPreTHIECKOTO U KHHEMATHIECKOTO
ONUCAHMS
31 Awmmuntyzaa u ¢aza konedaHui




[lepuon u yacrora konedanuid. [lepron

MAaJIBIX CBOOOIHBIX KOIeOaHuNi

32 MareMaTthdeckoro MastHuka. [lepuon
CBOOOIHBIX KOJICOaHU TIPYKMHHOTO
MasiTHUKA
33 3aryxatomue Konebanus. BeiHyk1eHHbIC
koJieOanus. Pe3onanc
34 ABTOKOI€0aHUA
35 Pewenue 3amau
Ypok-koHpepenmus "MexaHnueckue
36 KoJIe0aHusl B MYy3bIKaJIbHBIX
HHCTpyMeHTax"
37 0O00011eHne U cCUCTEMATU3ALNS 3HAHUI 110
Teme "Mexanndyeckue Kojaeoanus"
38 DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebaTenbHbIil KOHTYP
®opmyna Tomcona. CBsI3b aMIUTUTYIBI
39 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYIO0N CHITBI
TOKa B KOJIEOATEIbHOM KOHTYpE
40 3aKOH COXpaHCHHSI SHEPTUU B UACAITLHOM

KoJIe0aTeIbHOM KOHTYPC




3aTyxarollue IEKTPOMarHuTHbIE

41 KoJieOaHus1. BeIHyK/1eHHbBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUsI
1 [Tepemennsiii Tok. Pesucrop u
KOH/IEHCATOp B LIENH IEPEMEHHOT0 TOKa
Karymika HHIyKTUBHOCTH B IIeTIN
43
IIEPEMEHHOT0 TOKa
3axon OMa 1 AIEKTPUYECKON Lienn
44
IEPEMEHHOT0 TOKa
Mo1mHOCTh IEPEMEHHOTO TOKA.
45 AMIUIUTYAHOE U ACHCTBYIOIEE 3HAUCHHUE
CHJIBI TOKA U HaNpPsDKEHUS
46 Pe3onanc B anekTpudeckoil memnu
47 Pemenne 3anau
WneanbHblif Tpanchopmatop.
48 [TpousBocTBO, Mepenava u NoTpedieHne
JIEKTPUYECKON IHEPTUU
DKOJIOrHYeCcKHe PUCKH IIPU IPOU3BOJICTBE
29 anekTpo3Heprun. Kymprypa
UCTIOJIB30BaHUS DJICKTPOIHEPTHH B
[TOBCEIHEBHOM KU3HU
50 Pemrenne 3agau




51

Pemenue 3agau

O00011eHME U CUCTEMATU3ALIUS 3HAHUM 110

> Teme "DJeKTpOMarHuTHbIE KojeOaHus"
e3 MexaHnueckue BOJIHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH
54 CBoiicTBa MEXaHMUYECKUX BOJIH
55 3ByK. XapaKTEpUCTUKH 3ByKa
6 Wndpassyk u yaprpassyk. Lllymosoe
3arpsi3HEHUE OKPY)KAIOIIEH Cpe/Ibl
o7 Pemenne 3anauy
- OJeKTpOMarHuTHbIE BOJHBI. M3iyueHue
AIIEKTPOMArHUTHBIX BOJTH
- OHeprus 3J1eKTPOMAarHUTHBIX BOJIH.
CBoiicTBa 3/IEKTPOMArHUTHBIX BOJIH
[Tkana 351eKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHHe 31eKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY
[TpuHIMOBI PAAMOCBA3U U TEJIEBUICHUS.
61 Pagunonokanus. D1eKTpOMarHuTHOE

3arpsi3HEHUE OKPYKAIOLIEH CpeJibl




KontponbHast pabora o Teme

o "Konebanus u BoJIHBI"
63 Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHEHus CBETa
64 Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHENHOIO PacIpOCTPaHEHMsI CBETA
Otpaxenue ceera. [lnockoe 3epkaiio.
65
Cdepuaeckoe 3epkaio
[Ipenominenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN IMOKA3aTeNb
66 npenomiieHus. [lomHoe BHyTpeHHee
orpaxeHue. [IpenenbHbIil yroi mojaHoro
BHYTPEHHET0 OTPaKEHUS
67 Pemenue 3anay Ha MPUMEHEHNE 3aKOHOB
OTpa)XKEHUs U IIPEJIOMIICHUS CBETA
Xon nydent B mpusMe. Jlucnepeus cera.
68
CnoxHbIl cocTaB Oenoro csera. L[Bet
69 JInn3bl. @OKYCHOE PacCCTOSIHUE U
ONTHYECKasl CUJja JINH3BI
20 [TocTpoenue nzobpaxeHuii B TMH3aX U UX

CHCTeMax. YBEINUYCHHUE JITUH3bI




Pemenue 3agau Ha nmoctpoeHue

71 M300paKeHHH, MMOTy4aeMbIX C IIOMOIIIBIO
JIUH3
72 ['na3 kak onTuyeckas cucrema
13 Pemenne 3amau. [Ipenenst mpuMeHUMOCTH
reOMETPUYECKON ONTUKHU

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Jlucniepcust cBera

76 WuTepdepennms ceera

- KorepenTHble HCTOUHUKHU. Y CIIOBHS
HaOJI0ACHNST MAKCHUMYMOB M1 MUHUMYMOB

78 Pemenue 3amau

79 [TpumeHeHne uHTEpHEepeHINN

80 Judpakmus ceeTa

81 JudpakimonHas peméTka. Y cioBue

HaOJIF0/IeHUS TIIaBHBIX MAKCHMYMOB
82 Pemenue 3amau
83 ITorepeyHOCTh CBETOBBIX BOJIH.
[onspuzanus ceera
84 Pemenne 3agau
85 CBeToBbI€ SBJIEHUS B IPUPOJIE




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

86
teme "OnTtuka"

87 KonTponpHas padota mo Teme «OnTuka»

['paHuIbl TPUMEHUMOCTH KJIACCUYECKOU
88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKA U

MIPUHIIAIT OTHOCUTEIIEHOCTH
89 [TocTynartel cienuanbHOU TEOPUU
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
[IpeoOpaszoBanus Jlopenna. YcinoBue

90 NPUYMHHOCTU. OTHOCUTENBHOCTD

OJTHOBPEMEHHOCTH. 3aMeIJICHHEe BpEMEHH!

¥ COKpAIEHHE JJTNHBI
DHeprus U UMNYJIbC PEISITHBUCTCKOM
91
YaCTHUIIBI
CBsi3b Macchl C SHEpPTUel U UMITYJIHCOM
92 PENATUBUCTCKON YaCTUIIBL. DHEPTUS
TTOKOS

93 PaBHOBeCHOE TETIIOBOE U3TyUEHUE
94 3axkoH cMmenenns Bruaa

95

T'unoresza M. ITnauka o kBautax. ®oTOHBI




96

DHeprust 1 UMITYJIbC POTOHA

®otoadpdexr. Onbitel A. I'. CTonerosa.

o7 3akonbl poTtoddderra
VYpaBHeHue DUHIITEHA 114
98 dororddekra. "Kpacnas rpanumna"
dororddekra
99 Jasnenue ceera. Onbitel I1. H. JIeOeneBa
100 BoJIHOBEIE CBOMCTBA YaCTHII
Bounbl ne bpornd. [InuHa BosiHbI 1€
101 Bpoiins u pazmepsl 00J1aCcTH JTOKAIH3aIuN
JIBYDKYILEHCS YacTUIIBI
102 KopnyckynsspHO-BOTHOBOM AyaIn3m
103 Judpakius >IeKTpOHOB Ha KPUCTAIIIAX
Crenunduka usmMepeHuit B MUKPOMUDPE.
104 CooTHoOIIIeHHs HEOTIpEAeIEHHOCTEN
I'eitzenbepra
105 Pemenue rpadgudecknx 3agaq
106 Pemrenue pacu€tHbix 3a1au
KonTtponbnas pabota o temam: "OCHOBBI
107 CTO", "KopnyckyJsspHO-BOJIHOBOI

ayanuzm"




108

109

OnbITHI 110 UCCIIEAOBAHUIO CTPOEHUS
atoma. [lnanerapHas Mozaenb aroma
Pezepdopna

[Toctynatel bopa

110

Buasl cniektpoB. CriekTp ypoBHEit

SHEPTUH aToMa BOJIOPOAA

111

CrHoHTaHHoOE U BBIHYXXICHHOC N3JTYUCHUC

CBCTa

112

113

114

Jlazep

Hyxnonnas monens snpa I'eitzenoepra-
HBaneHko. 3apsq 1 MacCOBOE YHUCIIO sJIpa.

N3otonel. PannoaktuBHOCTD

3aKOH paZliOaKTUBHOTO pacnaja.
CBolicTBa HOHU3UPYIOIIETO U3JIyUEHUSI.
BimstHue painoakTHBHOCTH HA KUBBIE

OpTraHHU3MBI. Z[O3I/IMeTpI/I$I

115

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
Snepubie cunbl. JledekT Macchl sapa.
SnepHble peakuuu. AnepHble peaKTOPBI.
[IpoGnemsl yrpaBisieMoro TEPMOSIEPHOTO
CUHTE3a. DKOJIOTMYECKHEe aCIeKThI

Pa3BUTHS AAEPHON SHEPTETUKHU




116

Mertoabl perucTpanuy U UCCIIeI0BaHUS
3JIEMEHTaPHBIX YACTHII.
dyHIaMEHTAIbHBIE B3aUMOJCHCTBUA.
Bapuonbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CTaHIapTHON MOJIEIH.

KBapK'l"J'II-OOHHajI MOACIIb aAPOHOB

117

118

119

®usuka 3a npenenamu CtaHapTHON
moaenu. TéMmHasg maTepusi U TEMHAS
sHeprus. EquHcTBO (DM3MYECKOM KapTHHBI
MHpaA
OTanbl pa3BUTUS aCTPOHOMHUHU. 3HAYCHHUE

ACTPOHOMUH

[TpruMeHUMOCTb 3aKOHOB (PU3UKH JIS
00BSICHEHUS IPUPOJIbI KOCMUYECKHX
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX

HUCCIeN0BaHuN

120

CoBpeMEHHBIE ONITUYECKUE TETIECKOTIBI,
paznoTenecKonsl, BHEATMOC(hepHas

aCTPOHOMHUS

121

Bun 3Bé3mH0T0 HeOa. Co3Be3nus, ipKue

3Bé3JII)I, IIJIaHETHI, UX BUIUMOC IBUKCHUC




Comnneunas cuctema. Comnnite. Conneunas

122 aKTUBHOCTbH. McTounuk sHepruu CoyHIa u
3BE3N
3BE3/1b1, UX OCHOBHBIE XapAKTEPUCTUKU.
123 JlmarpamMma "crieKTpajgbHBIN Kacc —
CBETUMOCTB"
124 3Be3bI ITIaBHOM ITOCIEN0BATEILHOCTH
BnyTtpenHee ctpoeHue 3BE3 .
CoBpeMeHHbIe MTPEJICTABICHUS O
125
IIPOUCXOKACHNH U 3BoJtorK CoHLA U
3BE3/. DTanbl )KU3HU 3BE3]

Mnineunsiii [lyTe — Hama ['anakTuka.

126 Tunsl ranaktuk. YEpHbIE ABIPHI B sApax
raJlaKTHUK

Bcenennas. Paciuvpenue BeeneHHo.

127 3akon Xa66ma. Teopus bonbiioro B3peiBa.
PennkroBoe uznyuenue

MacmrabHas ctpykTypa Beenennoil.

128
MeraranakTuka

129 Hepemménnsie npo0iaeMbl aCTpOHOMUHU
130 Pu3n4eCcKuil IPAKTUKYM 110 TEME

"HccnenqoBaHue MarHUTHOTO TTOJIS




MOCTOSSHHBIX MarHuTOB" MIIH
"UccaenqoBaHue CBOMCTB
dbeppomarnetukoB" wim "UccnenoBanue
NENCTBUSI IOCTOSSHHOTO MAarHuTa Ha paMKy

¢ TOKOM"

131

Du3N4eCKu IPAKTUKYM 110 TEME
"U3mepenue cuiisl AMmepa" win
"N3yueHne 3aBUCUMOCTH CUJIbI AMIlepa OT
cuibl Toka" win "OnpeaesneHue
MarHMTHON MHJIYKIIUU Ha OCHOBE

u3MepeHus cuiibl Amrepa"

132

133

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBaHue sSBICHUS
ANEKTPOMAarHUTHOM MHAYKIMH'" WIIN
"OnpeneneHne MHAYKIIMU BUXPEBOTO

MAarHUTHOTO mois"

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue sBIEHNUA CAaMOMHIYKIIUN"
nwin "COopka MOJIETH SJIEKTPOMAarHUTHOT'O

reHeparopa"

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"N3mepenue nepuoia cCBOOOAHBIX




K0J1€0aHU HUTSIHOTO U IPY>KUHHOT'O

MasITHUKOB"

135

136

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"I[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM

MasiTHUKe"

Pu3N4eCKu IPAKTUKYM 110 TEME
"HccnenoBanue NepeMeHHOro TOKa 4epes
IIOCJIEZI0BATEIBHO COCIMHEHHBIE
KOHJEHCATOp, KaTyLIKY U pe3ucTop’ win
"UccnenoBanue padoThl HCTOUHUKOB

CBETa B IIEMH MEPEMEHHOI0 ToKa"

137

Pu3nYeCcKuil IPAKTUKYM 110 TEME

"N3y4yeHue napameTpoB 3ByKOBOW BOJIHBI"

138

139

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenune mokasaresns npeaoMIIeHUs
crexsa" win "[lonyuenune n3oopaxxeHus B

CHCTEME U3 IUIOCKOTO 3epKaia U JUH3bI"

Du3nUeCKUu IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe

uakux auH3)" unu "M3mepenue




(OKYCHOTO pacCTOSTHHSI pacCEUBAIOIINX

aua3"

140

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue qudpakuum,

UHTEep(hEPEHITNN U TIOJIIpU3aIiK cBeTa"

Pu3N4eCKu IPAKTUKYM 110 TEME
"OnpeneneHne UMNyJabca U SHEPTUU
PEISATUBUCTCKUX YacTHII (TI0
dotorpadusiM TPEKOB 3apsHKEHHBIX

YaCTHUI[ B MArHUTHOM 110J1e)"

142

143

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBe uccienoBanus Gporordpdexra” win
"HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA

4yepe3 CBETOAMO/ OT HampsKeHUs "

Du3nUeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue CIIEKTpa pa3peKeHHOIO
aTOMapHOI0 BOAOPOJA U U3MEPEHUE

nocTostHHOW Punbepra"

144

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C

HUCIIOJIB30BaAHHUEM I[O3I/IMCTpa" nin




"H3ydeHue moroneHus: 6eTa-4acTuil

alroMuHueM"

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habaronenus 38€30H0T0 HEOa
HEBOOPYKEHHBIM IJ1a30M C
HCI0JIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUH JIJIs1 ONIPEACIICHUS
HOJIOXKEHUS HEOEeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/AMS
CeBepHoro nosymapus 1 sipkue 3BE3/p1"
win "Habmonenus B Teneckorn JIyHI,
IUTaHEeT, TYMaHHOCTEH U 3BE3THBIX

CKOILIeHUH"

146

O0001eHne U CUCTEMAaTU3aINS 3HAHUH.
Ponb ¢usuku u actpoHOMUM B
SKOHOMHYECKOM, TEXHOJOTHUECKOI,
COLIMAJILHOW U ATUYECKOH cepax

JCATCIIBHOCTH YCJIIOBCKA

147

O0001eHne U cUCTEMAaTU3AIINS 3HAHUI.
Ponb 1 MecTo pu3MKHM U aCTPOHOMUH B

COBPEMEHHOM HAYYHOU KapTUHE MUpPA




148

149

150

O060011eHre U cucTeMaTU3alus 3HAaHUH.
Ponw dusnueckoii Teopun B
(hopMUpOBaHUHU TTPE/ICTABICHHH O
¢bu3nveckoil KapTHHE MUPA, MECTO
(u3nUecKoil KapTHHBI MUPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE
O06o01IeHre U cucTeMaTu3alys 3HaHU| 1o

teme "Kunemaruka"

O0001EeHHE U CUCTEMATU3ALIUS 3HAHUM 110

teme "Kunemaruka"

151

O0001IeHHE U CUCTEMATU3ALIUS 3HAHUM 110

teme "JluHamuka"

152

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110

teme "Cratuka TBEpAOro tena'

153

0O0001eHne U cUCTEMAaTU3ALMS 3HAHUH 110

TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe"

154

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TeMe "OCHOBBI MOJIEKYIISIPHO-

KMHETH4YeCKOU Teopun"




155

156

157

158

159

160

O00011IeHNE U CUCTEMATU3AIMS 3HAHUH 110
teme "Tepmonunamuka. TemnnoBbie

ManIuHE"

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.

®da3oBbIe nIepexoab"
O06o011eHre U cucTeMaTu3alys 3HaHU| 10
Teme "Dnekrpuueckoe nose"”
O06o01IeHre U cucTeMaTu3alys 3HaHU| 1o
teme "[locTOsTHHBIN 3eKTpUYECKUM TOK"
O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teme "Toku B pa3nu4HbIX cpeax”
0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110

Teme "MaruutHoe noJe"

161

162

Peseprubiit ypok. O600111eHIE U
CUCTEeMaTH3allusl 3HaHHUH 110 TeMe

"DJeKTpOMarHuTHas UHIyKIus"
Peseprubriit ypok. O6001eHIE U

CHCTeMaTHu3allus 3HaHUH 10 TeMe

"Mexannyeckue Konedanus"




163

164

PesepBHeiit ypok. O600IICHHE U
CHCTeMaTH3aIlns 3HAHUH 110 TeMe

"DJIeKTpOMarHuTHhIE KoyieOanus"

PesepBHbIil ypok. O0001ICHHE U
cucTeMaTHU3alus 3HaHUH 10 TeMe
"MexaHUUYeCKue U 3JIEKTPOMAarHUTHBIE

BOJIHBI"

165

PesepBuriit ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME

"Omruka"

166

PesepBHeIit ypok. O000IICHHE 1
CucreMarui3anuda 3HAHUH 10 TEME

"OcHoBsl CTO"

167

Peseprubiit ypok. O60011eHIE U
CUCTeMaTul3anuda 3HAHHUH 110 TEME

"KopnycKynsipHO-BOJIHOBOM Ayain3m"

168

169

Peseprubiil ypok. O60011eHIE U
cucTeMarusaius 3HaHui no reme "dusnka

aToma"
PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHui 1Mo Teme "dusnka

ATOMHOTO S/ipa ¥ 3JIEMEHTApHBIX YacTull”




PesepBHeiit ypok. O600IICHHE U
170 CUCTEMATH3AalNA 3HAHUH 10 TEME

"DnemeHThl acTpouzuxu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA
MsxkumeB ['.4., byxosueB b.b., Corckuit H.H. ®u3uka. 10 xmacc. ba3oBbeiii u yriyOneHHBIH
ypoBHH: yueOHuk/mox pen. H.A. IlapdentreBoii.-Mocksa: I[Ipocsenienue, 2023
Msikumes I'.41., Byxosues b.b., Yapyrun, nox pex. [lapdentreBoii. @usnka 11 k1. bazoBsiit u

yrayOneHHbiit ypoau: yaeOHuk/moxa pea. H.A. TTapdentreBoii.-Mocksa: [Ipocsemnienne, 2023

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA
Msikuwes I'.51., ByxoBues b.b., Corckuit H.H. ®u3uka. 10 knacc. ba3oBslil u yriayOneHHbIN
ypoBHU: yuebnuk/mon pen. H.A. IlapdentpeBoii.-Mocksa: [Ipocsemenue, 2023
Mskumes I'.51., ByxoBues b.b., Uapyrun, nox pea. [lappentoeBoii. @usuka 11 xn. ba3oBsiii u

yrayOneHnnbiit ypoBHu: yueOHuk/mox pea. H.A. IlapdentreBoii.-Mocksa: [Ipocsemnienue, 2023

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

XKupas pusuka: odyvaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoxku ¢puszuku ¢ ucronszoBanueMm MHaTepHeTa. http://www.phizinter.chat.ru/
®dusuka.ru. http://www.fizika.ru/

®u3zrka: KoJUIeKIHs onbsIToB. http://experiment.edu.ru/

®du3zrka: IEKTPOHHAs KOJUIEKIUs onbIToB. http://www.school.edu.ru/projects/physicexp
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