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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CpEAHEro 00IIero oopazoBanus pa3padboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMI K pe3yiabTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl,
npeacraBieHHbix B PI'OC COO, a Ttakke ¢ yuérom denepanbHOW pabodeid MporpaMmbl
Bocriutanus 1 Konnenuuu npenonaBanust yueOHoro npeaMera «Pu3ukay B 00pa3oBaTeIbHBIX
opranm3anusax Poccuiickoit  ®Dexepanuu, peamu3yiOINIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
IPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE MPEIMETHOE COAEpIKaHUE,
YCTAHABJIMBAET PEKOMEHIYEMYIO IOCIICAOBATEIILHOCTh U3YUEHHs] TEM U Pa3JelioB y4yeOHOTo
npeaMeTa ¢ y4€ToM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKU Y4eOHOT 0 ITpoliecca,
BO3paCTHBIX 0cOOeHHOCTeH oOyuaromuxcs. [Iporpamma o gusuke naét npeacraBaeHue o HEsX,
coJiep>kaHuu, 001el cTpareruy 00ydeHus, BOCIUTAHUS U Pa3BUTHsI 00yUYaIOIIUXCs CPEeICTBAMU
yaeOHoro npeamera «Pus3uka» Ha yriiyOiaEHHOM YpOBHE.

N3yuenne kypca QuU3MKM yrIyOJEHHOTO YPOBHS TIO3BOJIIET pPEATM30BaTh 3aqauu
npodecCHOHaNbHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JaHHME YCIOBUU JUIsl MPOSIBICHUS CBOUX
UHTEJJICKTYadbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOydYaroluMmcsi, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATEHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHHUPyeMble Pe3ylbTaThl OCBOCHUS Kypca
(bu3uKK Ha YPOBHE CPETHETO 001IEro 00pa30BaHUs: INYHOCTHBIE, METAlpeIMETHBIE, IIPEAMETHBIE
(Ha yriyonéaaomM ypoBHe). HaydHo-MeTo10510rHuecKoi OCHOBOM 1)1 pa3pabOTKU TpeOOBaHMIM K
JUYHOCTHBIM, METAlpPEJIMETHBIM U IpPEeIMETHBIM pe3yjbTaTaM O0O0YYarolMXCs, OCBOMBIIMX
nporpaMMmy no (u3MKe Ha ypoBHE CpeAHero olIiero o0pa3oBaHHUs Ha yriIyOJIEHHOM YpPOBHE,
ABJIIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOECHUS Kypca (U3UKH Ha YIITyOJIEHHOM YpOBHE, B TOM YHCIIE
IpeMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKay mo rogaM o0ydeHus.

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET ObIThb HCIOJIb30BAaHA
YUUTEISIMHU (PU3UKU JUIS COCTABJIEHUSI CBOMX Pa0OUYUX MPOTPaMM.

[Iporpamma 1O (QU3UKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4YUTENIeH U
IIPEIOCTABISAET BO3MOXHOCTU JUIsl pPEaju3alMy pPa3IMYHBIX METOAWYECKUX THOIXOIO0B K
IpenoAaBaHuio PU3UKU Ha YIIyOJIEHHOM YPOBHE IIPH YCIIOBUU COXpaHEHUs 0053aTeIbHON 4acTH
coJiep’KaHus Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAYeCTBE yueOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
[konpHBIH Kypc (GU3HKH — CHCTEMOOOpA3YIOIIUN JJis €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, gusnueckoil reorpadueil u acrpoHomueil. Vcrnonp3oBaHHe M aKTHBHOE
nprMeHeHHe (U3UYECKUX 3HAHUM ONMpeNeniio XapakTep U OypHOE Pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBaMH. M3ydeHue ¢GU3MKA BHOCUT OCHOBHOM BKJIaa B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa 00yJaromerocs, B popMupoBaHue yMEHUIH
NPUMEHSATh HAyYHBIH METOJI TIO3HAHUS MIPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICIOBAHHM.



B ocHOBy Kypca pu3uku Ha ypoBHE CpeIHEro o0Iero oOpa3oBaHMs TMOJOXKEH PsII UIICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepuall Kypca Gu3nKu 00beIMHEH BOKPYT
¢usnueckux Teopwil. Beaymumm B Kypce sBisiercs (OPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuzanys npeanogaraeT UCIoiIb30BaHUE I'YMaHUTAPHOTO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU MTPOOIIEeMaMHu.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gusuku yriy6aE€HHOrO ypoBHS Mpeanoaaraet
3HAaKOMCTBO C LIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJIOTMYECKMX MPHIOKEHUM HM3y4EeHHBIX
Teopuil W 3akoHOB. llpu 3TOM paccmMaTpuBalOTCs Ha YpOBHE OOIIMX MPEACTAaBICHUN U
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea 3xonocuzayuu peanusyercs MOCPEICTBOM BBEACHUS HJIEMEHTOB COJAEp)KaHUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYKIEHHs MPoOJIeM palliOHAILHOTO MPUPOIOII0JIb30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO 1oixo/a. st GU3uKu peannzaius 3TUX NPUHIUIIOB 6a3upyeTcs Ha
HCIIOJIb30BaHNUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa Kak IOCTOSHHO JAeMcTBYIOLIEro (axrtopa
yuebHoro nporecca. J{is yriy6nEHHOro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO0 YYEHUYECKOT O
HKCIEPUMEHTA, BKJIIOYAIOUIET0 (DPOHTANbHBIE YYEHHUYECKHE OIBITHI NMPH H3YyYEeHUH HOBOTO
MmarepHaia, JabopaTopHble paboThl U paboThl MpakTHKyMa. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanuzanuu GpU3NIEeCKOro NpakTUKyMma. B mepBoM citydae mpakTUKyM IPOBOJUTCS JTMOO B KOHIIE
10 u 11 xmaccoB, 1160 TOCIIe IEPBOTO U BTOPOTO MOTYTOAUM B KaXKJIOM M3 3THX KJIaccoB. Bropoit
croco0 — 3TO HHTerpauus paboT NpPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paldoT, KOTOpbIE
IOPOBOJATCS B Ipolecce u3ydeHus pasziena (temsl). IIpu sToM mop paboramMu mpakTUKyma
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHWE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOTr0, 0000MEHHOTO BUIa O€3 MOIIAroBOil HHCTPYKIIUH.

B nporpamme no ¢usuke cucrema yueHHUECKOTo HKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NpaKTUKyMa Mpe/ICTaBlIeHa €AUHBIM MepeyHeM. BbIOop TeMaTuKu JUIsl 3TUX BHJIOB YIEHUYECKHX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEl MOYPOYHOrO IUIAHMPOBAHMUS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sToMm
oOecrieynBaeTcsi OBJAJICHUE OOYYAIOUIMMUCS YMEHUSMH IPOBOAUTH TNpSIMbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIEOBaHUs 3aBHCUMOCTEH (M3MYECKHUX BEJIWYMH MU IOCTAHOBKY OIBITOB I10
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PEeIIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu aTom
JUI pacYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJaHHOM M HESIBHO 3a/1aHHOU
(bu3nUecKoil MoIeNbI0, TO3BOJISIOIINE IPUMEHSATh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3
OJIHOTO pazliesia Kypca, TaK W MHTErpupys NpUMEHEHHE 3HAaHUM W3 pa3HbIX pasfenos. s
Ka4eCTBEHHBIX 3a/ad IMPUOPUTETOM SBJSIIOTCS 3aJaHus Ha OOBsCHEHUE/NpeacKa3aHHue
NpOoTeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KAIOLIEH >KM3HM, TpeOyromue BbiOopa
¢du3nveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
bu3HUKH T0KHO OBITH HEOOXO0MMOE JTabopaTOpHOE 0OOPYIOBAHKE /IS BHITOJHEHUS YKa3aHHBIX
B IporpaMme 1o ¢u3MKe YYeHHUECKUX OIbITOB, JaOOPATOPHBIX paboOT M padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ecreuyrBaeT MOCTAaHOBKY MEPEUYUCIEHHBIX B MPOrpaMMe MO
bu3MKe KIIOYEBBIX JEMOHCTpAIMil AJIs HUCCIEJOBAaHMSI HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyHAOBaHUE JJISi YYCHHUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M O0OecledynBaeTcss B pacyéTe OJHOTO KOMIUIEKTAa Ha ABYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOpPHOTO OOOPYIOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ LIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU IEJIAMU U3Y4YeHHsI PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY M3yYEHUIO IPUPOJIBbI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METO/A€ TO3HaHUS U  (HOpMHUpPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMupoBaHUE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJIb30BAaHUEM (PU3NYECKUX 3HAHUM U
HAyYHBIX JI0Ka3aTEIIbCTB;

(dbopMHpOBaHUE MPEJICTABICHUH 0 PO (PU3MKH JJIst pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHii;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOJIrOTOBKA K JajbHEHIIeMy OOyYeHHIO B 3TOM
HaTpaBlIECHUH.

Jloctuxkenune 3TuUX Iieliell oOecriedrBaeTcsl pelIeHHeM CIEAYIOUMX 3aJad B Ipoliecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (DU3UKY, YIIEKTPOANHAMUKY, KBAHTOBYIO (DM3UKY U
AIIEMEHTHI acTPOU3UKH;

dbopMupoBaHUE YMEHUI IPUMEHSATh TEOPETUUECKUE 3HAHUSA 111 00BACHEHUS (PU3HMUECKUX
ABJICHUH B TIPUPOJE U JUIsl IPUHATHS PAKTUYECKUX PEIICHUN B IOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4, MO/pPa3yMEBAIOUINX CaMOCTOSATEIbHOE CO3JaHME (PU3UUYECKOW MOJEH, aJIeKBaTHON
YCIIOBUSIM 3aJ]a4, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (U3NYECKHX OCHOB M MPHHLMUIIOB JEHCTBUS TEXHUYECKHX YCTPOMCTB W
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEACHUSA (PUIUUECKHUX
SKCIIEPUMEHTOB, aHAJlIW3a M HWHTEpIpeTanuu HWH(oOpManuu, onpeaeneHusi JAOCTOBEPHOCTU
MIOJIyYEHHOT'O pe3yJIbTarta,

CO3JJaHUE YCJIIOBUM Ul PAa3BUTHUS YMEHMH IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
JeSITEIbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIIBHOCTH, CBSI3aHHOM C (PU3HKOM.

B cootBercTBum ¢ TpedoBanusimu @I'OC COO yrinyOnéHHbIN ypOBEHb H3YUEHUS YIeOHOTO
npeamera «Pu3nKa» Ha ypoOBHE CpelHEero odmero o0pa3oBaHusi BEIOUPACTCS 00Y4arONMMHUCS,
IUTAHUPYIOIIMMHU  [IPOJIOJKEHHE OO0pa30BaHUS MO CHEHUAIBHOCTSIM  (DU3HKO-TEXHHUYECKOTO
npodus.

Ha u3yuenue ¢pusuku (yriyOiaeHHBIN ypOBEHb) HA YPOBHE CPEIHEro o01ero oopa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 vacoB (5 yacoB B Hezento), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1no Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHMS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mmo3HaHusl Npuposl. Habmoaenue u skcriepuMeHT B
buzuke.

Crioco6b1 u3MepeHns (U3NYECKUX BEITUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIHHBIC
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil Gu3ndecKux BeITUUHH (a0CONIOTHASI U OTHOCUTENIbHAS).

MonenupoBanue (GpU3MUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPOE TEJI0, UlealbHasl )KUKOCTh, UJI€AIbHBIN I'a3, TOUEUHBIH 3apsan). ' unoresa. ®uznueckuit
3aKOH, I'PaHULIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecro ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOW HAydyHOW KapTUHBI MUpPa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHnue cuiibl TOKa U HapsKEHUS B SN TOCTOSIHHOTO TOKa IIPY IIOMOIIIY aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ MppoBoil maboparopueil no ¢usuke. Ilpumepsl u3mepeHust GU3NIECKUX
BEJTMYUH TIPU MOMOIIN KOMITBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTop MarepuanbHOM TOYKHM, €ro MPOEKUUHW Ha OCH CHUCTEMBl KOOpIUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbI KoopauHaT. ClokeHue nepeMenieHuil u
CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWMHOE NBUKEHHE. 3aBUCUMOCTh KOOPMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUalIbHON TOYKU OT BPEMEHH U UX TPpaUKH.

CBobomHoe majieHue. Y CKopeHrne cBOOOTHOTO naieHus. [[Bikenue Tema, OpomeHHOTro Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJINHAT, CKOPOCTH U YCKOPEHHS MaTepUaIbHONW TOYKU OT
BPEMEHH U UX rpaduKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOYKH IO OKPYKHOCTH. YTJ0Bas 1
nuHelHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTCHIINAILHOE) U TIOJTHOE YCKOPEHUE MaTePHAIbHOMN TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIMAOMETP, JABH)KEHUE
CHapsJI0B, LICTIHbIE, IecTepEHYAThIe U PEMEHHBIE Nepeiayl, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, MIUTFOCTPALINS KHHEMATHUYECKUX XapaKTEPUCTUK JIBUKECHHUSL.

Crioco0bI uccae10BaHus ABMKCHUN.

NnnrocTpanus npeneapHoro nepexoia i i3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUs Teya, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cHUCTEMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHus IIpU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUH 110 HAKIIOHHON
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus (P€KOMEHI0BAaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yuenne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTHIO TOJIETA M HAYAJIbHOM CKOPOCTBIO Tea.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBolii 3akoH HproToHa. MlHepunanbHble cuctembl OTcUéTa. 1 IpuHINMI OTHOCUTEIBHOCTH
[anunes. HeuneprimanbHbie CUCTEMBI OTCUETa (OMpEIEICHUE, IIPUMEPHI).

Macca tena. Cuia. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroToHa 111 MarepuaibHOM TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUaNbHbBIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeN M HUX
cnyTHUKOB. 3akoHbl Kemuepa. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIierocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe TpeHume. Cuia TpeHUS CKOJBXKEHHS M CUJa TPEHUS TOKOS.
Koadduiment tpenus. Cunia cOnpoTUBIECHUS MPHU ABHKEHUU Tella B JKUIKOCTH WU Tase, ef
3aBHCUMOCTB OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumesna.

TexHuueckne yCTpONUCTBA W TEXHOJOTMYECKHE MPOUECCHl: MOAIIUIHUKY, JIBUKECHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUS TEN B HHEPIHAIBHBIX M HEMHEPIIUAIBHBIX CHCTEMaX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJCHUCTBYIOIIEH MPUIOKEHHBIX K TETY CUJI C MPOU3BEICHUEM MACcChl Tella
Ha €ro yCKOPEHUE B MHEPLUAIBHONW CHUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOLIUX B PE3YJIbTATE B3AUMOAEHCTBUS TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOpeHHOM NTOABEME U MAICHUU.

[leHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS TOKOSI, KAUEHUS U CKOJIBKEHMUSI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

W3mepeHue paBHOJEHCTBYIOMIEH CUJI ITPH JBMKEHUHU OpycKa 110 HaKJIOHHOM IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yueHne ABMKEHUS CUCTEMBI TEJI, CBA3AHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUil OJI0K.

N3mepenne kodpGuIEeHTa TPEHUS M0 BEIMYUHE YTIIOBOTO KO3 PHIIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKJIOHHOMW IUIOCKOCTH C  IE€PEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpOe Teino. [locTynarenbHoe U BpallaTenbHOe JBHKEHUE TBEPIOTO Tela.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHS TBEPLOTO TeEA.

YcroitunBoe, HeyCTOHUMBOE, O€3pa3TuYHOE PAaBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIITEWH, CTPOUTENIBbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpavyuu.

VYcnosus paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U PACUYET CUJT YIIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

HNmnynsc MaTepuanbHONW TOUYKH, CUCTEMBI MaTepUalbHBIX TodeK. LIeHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa o JBMKEHUH LIEHTPA Macc.

HMnynbe cuiibl 1 H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmnynabca MaTrepualbHON ToukH. IIpencraBieHne o COXpaHEHMM MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha ManoM M Ha KOHEYHOM IepemelneHuu. ['paduyeckoe mpencTaBieHue
paboTHI CHITBIL.

MonHOCTb CUIIBL.

Kunerndeckast sHeprus MaTepHabHOM TOYKU. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPrUU MaTepUaIbHON TOUKHU.

IToreHnManbpHBIE M HEMOTEHIMANbHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuanpHas
SHEPrus ynpyro neGpopMHpPOBaHHOW NpYKUHBI. [loTeHIManbHas SHEPrUsl Tesla B OJHOPOIHOM



IpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejna B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMuueckast ckopocTb. TpeTbst KoOcMUYeCKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyuM [ UACAIbHOM KUJKOCTH KakK CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

TexHHUYecKnue yCcTpOHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBMIKCHHE PAKET, BOILOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE BUKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

M3MeHeHne SHepruy Tena MPpU COBEPIICHUH PaOOTHI.

B3anmMHble npeBpanieHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH NIPU IEHCTBUU HA TEJIO
CHUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY IIyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue coxpaHEeHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHne KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIUAIBHOM SHEpIUU NPY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenne paboThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOoPUU.

OcCHOBHBIE TOJIOKEHHSI MOJIEeKyIsApHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenedl. Macca u pasmepbl Mojekyn (atomoB). KommuectBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnenp naeanbHOro raza B MOJIEKYJISIPHO-KMHETHYECKOW TEOPHUH: YACTHUIIBI Fa3a ABUKYTCS
XaO0TUYECKU U HE B3aUMOJEHUCTBYIOT IPYT C IPYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpencTaBieHre U30MPOLIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs13b MEX Iy IaBIECHUEM U CPEIHEN KUHETUYECKOM S3HEPIHEN MOCTYATENBHOIO TEMJIOBOIO
JBYDKEHUS MOJIEKYJT MJI€aJIbHOTO ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJIIPHO-KUHETHUECKON TEOPUH
HJICATHHOTO Ta3a).

CBs3p  aOCONIIOTHOW  TeMmIepaTypbl TEPMOJMHAMUYECKOH CHUCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MOCTyNaTeIbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuueckue YCTpOIICTBA U TEXHOJIOTMYECKHE TMPOILIECCHl: TEPMOMETp, Oapomerp,
IIOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Mogenu KpUCTAIIINYECKUX PEIETOK.

Habumonenue u rccnenoBannue U30IpOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiuei U X0JIOJAHON BOJOM.

W3yueHne W30TEpPMHUECKOTO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuyeckas (Tl) cuctema. 3ajaHie BHEITHUX YCIOBUHN JUIsl TEPMOJUHAMUYECKOM
cucreMbl. BHemHre u BHyTpeHHHE apaMmeTphl. [lapaMeTpsl TEpMOIMHAMHYECKOM CUCTEMBI KaK
CpEeIHME 3HAYECHUS BEJIUYMH, ONMCHIBAIOIINX €€ COCTOSHHE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havyasio TepmMoanHaMuku. CaMONpON3BOJIbHAS peflaKcalis TePMOAMHAMUYECKON
CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mogens uAcabHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPaBHEHUMH: YpaBHEHUE
MenneneeBa—Knanelipona ¥ BBIPAKEHHUE Il BHYTPEHHEW >HEPrUu. Y CIOBHUS NMPUMEHUMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpAlUsl YacTUll, BBICOKME TeMmIleparypbl. Bripaxenue nms
BHYTPEHHEHN YHEPTUU OJJHOATOMHOTO UAEAIIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMOoAMHaMKKe. Berunciaenue padoTel o rpaduky mpoiecca Ha
pV-auarpamme.

Temnonepenadya kKak crmoco® HW3MEHEHHS BHYTPEHHEH HHEPruHM TEepMOJIMHAMUYECKOU
cucTtembl 06e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.

KomnuectBo TemioTel. TeIOEMKOCTh Tena. YIenbHAas W MOJSIPHAs TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuIMBa. Pacuér kommyecTsa
TEIUIOTHI NpH Terutonepenaue. [lonstue o6 anuadaTHOM mporiecce.

[TepBblit 3aK0H TepMOAMHAMUKH. BHYTpeHH: s sHeprus. KomaruecTBo TemoTs! 1 paboTa Kak
MepbI U3MEHEHHUS BHYTPEHHEN YHEPTUN TEPMOJIMHAMHYECKON CUCTEMBI.

BTopoil 3akoH TepMOAMHAMHUKH [JIsi PABHOBECHBIX IPOIECCOB: Yepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHUCTEMBI MPOXOIUT EAMHCTBEHHAs aauabara.
AOcoroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKH I HEPABHOBECHBIX IMPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy Oe3 kommencanuu (Kmaysumyc).
HeoOpaTuMoCcTh NPUPOIHBIX MPOLIECCOB.

[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.



MakcumanbHoe 3Haduenune KIIJI. [ukn Kapno.

DKOJIOTMYECKUE aCNEeKThl MCIIOIb30BAHMS TEIUIOBBIX JBHUrarenei. TeruioBoe 3arps3HeHue
OKPYKAarOILEH Cpeabl.

TexHu4ecknue ycTpocTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNld, MapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BAHMEM TEIUIOBOIO Hacoca,
YTHIU3AUsS OMOOPTraHUIEeCKOTO TOTUTMNBA JJIsI BEIPAOOTKH «TEILIOBOY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTUueCKOM PacCIIMPEHUH.

BosaymHoe orauso.

CpaBHeHUE yJIEIbHBIX TEIJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTHOro mpoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aanabaTHOTO mporecca.

N3yuenne B3aMMOCBS3M IHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanue u KoHAeHcarus. Mcnapenwe wu KureHwe. YenbHas TemoTa
napooOpa3oBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCHUMOCTh IJIOTHOCTH U
JABJICHUS] HACBIIIEHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00bEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JJaBJICHUS B KUIKOCTH.

BnaxHocThs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyonumanus.

Hedopmarnuu tBEpHoro Tena. Pactsbkenune u cxxarue. Cosur. Monyne HOnra. Ilpenen
yrnpyrux aedopmanui.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U THHEHHOE pacUIupeHue.
AHTapMOHHU3M TETIJIOBBIX KOJIEOAHUI YacTUII BEIIECTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTUH B (PA30BBIX Mepexoax.

YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsKeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumspHbie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTHYECKHME TPOILECCH: IKUAKHE KPUCTAJIIBI,
COBPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TermoBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.



CmauuBanue.

KanumnspHele siBneHus.

Mopaenu HEHBIOTOHOBCKOM JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3ydeHune 3aKkOHOMEpPHOCTE HCTIapEHUsI )KUAKOCTEH.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbAA.

M3yyeHnue CBOMCTB HACBIIICHHBIX IIapPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapoOB B IIOMEILEHHUH.

N3mepenue ko3¢ puirenTa NoBepXHOCTHOIO HATSKEHHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMalii PE3UHOBOTO 00paslia OT MPUIOKEHHON K HEMY
CHUJIBI.

Pa3znea 4. diekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanus Tea U e€ MposABIICHUS. DJEKTpUYecKuil 3apaa. [[Ba BUaa 3JIEKTPUUYECKUX
3apsano0B. [[pOBOJHUKH, TUAIIEKTPUKH U TIOTYITPOBOJHUKU. DIEMEHTAPHBIN 2JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onektpuueckoe nojie. Ero aelicTBrue Ha 37€KTpUUECKUE 3apsbl.

Hanpsok€aHocTs  amekTpuueckoro mnois. IlpoOnbiif 3apsa. JluHum HanpsokEHHOCTH
IEKTpUYECKOro NoJist. OQHOPOIHOE IINEKTPUUECKOE MTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpSKEHHE.
IToTreHumanpHas SHEPrus 3apsiaa B AIEKTPOCTATUUECKOM 1oJie. [[oTeHnHnal 3J1eKTpoCTaTHYeCKOTO
nosis. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLMAIOB AJI 3JIEKTPOCTATHYECKOIO MO
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone ToueuyHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpHO
3apspkeHHOro mo o6wémy mapa. Ilonme paBHOMEpHO 3apsDKEHHON OECKOHEUHOM ITOCKOCTH.
KapTuns! mMHNUN HAIPSYKEHHOCTH ITUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMDNEKTPUKH B 3JIEKTPOCTATHYECKOM MOJ€E. J(ManeKkTpuyeckas MpOHUIAEMOCTh BEIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJAEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOHJIEHCATOopa.

[TapasmenpHOe ~ coeauHeHne  KoHAeHcaTopoB.  IlocnmenoBaTenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

JIBukeHMe 3apsKEHHON 4acTULbI B OAHOPOJHOM IEKTPUUECKOM I10JIE.

TexHHYECKHE YCTPONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: DJIEKTPOCKOIN, JJIEKTPOMETP,
JIEKTPOCTaTUYECKasl 3alllUTa, 3a3eMJICHHE IEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.

Y CTpolcTBO ¥ IPUHIUIT JCUCTBUA SJIEKTPOMETpA.



DIIEKTPUYECKOE TT0JIE 3apSHKEHHBIX IAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monens anekTpocraTuieckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

YCTpolCTBO U AEMCTBUE KOHJAEHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOIIA M IUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUIECKON MIPOHNULIAEMOCTH.

DHeprus AMEKTPUUIECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCAaTopa.

3apsiaKa U pa3psiKka KOHAEHCAaTOpa Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OueHka cu1 B3auMOJCICTBUSA 3apsKEHHBIX TEll.

Habmroienue npeBpalieHus SHEPTUu 3apsKeHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3ITyYeHUs
CBETOAMO/A.

W3ydeHue npoTeKkaHus TOKa B LIETIH, COJIEprKalle KOHAeHCaTop.

Pacnpenenenne pa3sHOCTH TOTEHIHUANOB (HANPSOKEHHs) MPH  MOCIEAO0BATEIHLHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus  CylmIeCTBOBAHMS TOCTOSIHHOIO JJIEKTPUYECKOrO ToKa. VcToyHMKM —TOKa.
Hanpsioxenne U u DJIC E.

3akoH OMa JJ1 y4acTKa LEeMH.

DNEKTPUYECKOE CONPOTUBIIEHHE. 3aBUCUMOCTb CONIPOTUBIICHNUS OJTHOPOJIHOTO IPOBOHUKA
OT €ro JUIMHBI U IJIOUa/Id NOTIEPEYHOr0 CeUeHus. Y IeJIbHOE CONPOTUBIIEHUE BEIIECTBA.

[TocnenoBarenbHOe, NapajuIeIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX nMeKTprueckux nene. [1pasmia Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoynsa—Jlenuna.

MOIIHOCTb 3JEKTPUUECKOTO TOKA. TerioBasi MOLIHOCTb, BbIIEIsieMasi Ha PE3UCTOpE.

O/1C 1 BHyTpeHHee COPOTUBICHUE UCTOYHHMKA TOKA. 3aKkoH OMa Ji1sl TOJIHOM (3aMKHYTOM )
AIIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHMKA TOKA. KOpOoTKOE 3aMBbIKaHHUE.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: aMIIEPMETP, BOJBTMETD,
peocTar, CYETUHK MIEKTPUIECKON SHEPTIUH.

Hemoncmpayuu.

M3mepeHue cuibl TOKa U HaIIPSHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTb CONPOTHUBIIEHUS LWIMHIPUUECKUX TPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccenenoBanue 3aBUCHMOCTH CHITBI TOKA OT COITPOTHUBIICHHUS ITPYU MTOCTOSTHHOM HaIPSIKEHUU.

IIpamoe u3zmepenune DJIC. KopoTkoe 3aMmblkaHHE TajJbBaHUYECKOTO AJIEMEHTA M OIIEHKa
BHYTPEHHETO COIIPOTUBIICHHUS.

Crioco6b! coenMHEHHsI ICTOYHUKOB Toka, DJ[C GaTapeil.

HccnenoBanue pa3HOCTH TOTEHIIMAJIOB MEXAY IMOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEIH.



Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmuKym.

HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JJIS JIaMITbl HAKaJIMBaHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIMATIOB MEX/1y MOJIOCAMHU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJNIeKTpUYecKasi MPOBOAMMOCTh pPaA3JIMYHBIX BEUIECTB. OJEKTPOHHAs MPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CsoiicTBa p—N-nepexona. IlomynpoBogHUKOBbIE IPUOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIIEKTPOIIU3.
3akonsl Dapazes A 3IEKTPOIIn3a.

OneKTpuuecknii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENbHBIM pa3psl.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psana. Monuus. [nazma.

TexHuueckue yCTpOHCTBa U NPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AJIEKTPOHHO-JIyueBasi TpyOKa, MOITYHNpPOBOJHUKOBBIE MPUOOPHI: THOJ, TPaH3UCTOp, (poToanon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BHIIUIABKA AIIOMHHHS, OJEKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbl 2nekTpoau3a dapazes.

W ckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

CpaBHeHuE NPOBOAMMOCTH METAJIIOB U IOJIYIIPOBOJIHHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padbomot, npaKmuKym.

Hab6nronenue anexrpomnusa.

W3mepenue 3aps1a OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3n4ecKuil MPaKTUKYM.

CniocoObl u3MepeHust GU3NUECKUX BETUYHH C UCTIOIh30BAHUEM aHAIOTOBBIX M IIU(PPOBBIX
U3MEPUTENIbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
MOTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUH 3aBUCUMOCTEH (PU3HMUECKUX BEINYHH,
MPOBEPKa MPEAIOKEHHBIX THIMOTE3 (BHIOOP M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX pa3Jenax
«Y4YeHUUYECKHUI IKCIIEPUMEHT, JJA0OPATOPHBIE PAOOTHI, IPAKTUKYM ).



MexknpeaMeTHbIe CBS3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce OCyHIecTBISETCSA € y4ETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nonHaAmMuUA, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHHE, HAay4HbIH (akt, rumores3a, (uzMyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
HKCIEPUMEHT, MOACTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, IIOTPEIIHOCTH H3MEPEHHA, U3MEPUTEIILHBIC
npuOopsl, udpoBas 1adopaTopHsl.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkusa, napabona,
runepoona, ux rpaduku u cBoicTa. TpuroHomerpudeckue GyHKIMU: CHHYC, KOCHHYC, TAHT€HC,
KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpBI M WX MTPOEKIMH Ha OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TenI000MeH
KUBBIX ~ OPraHM3MOB, TEIUIOBOE  3arps3HEHUE  OKPYXKAmoIled  cpenbl,  yTUIM3aIus
OMOOPTaHUYECKOTO TOIUIMBA JUI BHIPAOOTKH «TEIJIOBOI» M AJNEKTPOIHEPTHH, 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 HaHOMAaTepHAIOB, TEIUIOBBIC CBOMCTBA TBEPIBIX TEIl, KUIKOCTEH U
ra3oB, JKUIKHE KPHUCTAIBL, DJCKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAS
JUCCOLIMAINs, TalbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPBI, 0apOMETP, TEPMOMETD.

Texnonozus: npeodpa3zoBaHue IBUKCHUN C HCIIOIB30BAaHHEM MEXaHM3MOB, YUET CyXOTro U
KHUJIKOTO TPEHUS B TEXHHKE, CTAaTHYECKWE KOHCTPYKIMHU (KPOHINTEHH, pemérdarsie
KOHCTPYKIIMH), UCTIOJIH30BaHNE 3aKOHOB COXPAHEHHS] MEXaHUKH B TEXHUKE (THPOCKOI, BOAOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOH/IWITMOHEpP, TEXHOJOTMH TIIOJIyUYeHHs] COBPEMEHHBIX MaTephajoB, B TOM 4YHCIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
3IIEKTPONPUOOPOB, ra30pa3psAHbIE JAMIIbI, TOJTYIPOBOJHUKOBBIE TPHOOPHI, TaTbBAHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3auMopeiicTBHe TIOCTOSSHHBIX MAarHMUTOB W TMPOBOJHHUKOB C TOKOM. MarHuTHOE IOJe€.
BekTop MarHuTHON MHAYKIMH. [I[puHIMN Cyriepno3niny MarHUTHBIX NOJIeH. JINHUY MarHUTHOU
WHIYKIUU.

MarnuTtHoOe 1oJie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJIHMKA, KATYIIKA U KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amriepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHua, e€ HampaBlieHWE€ M MOAYJb. JIBUKEHUE 3apsHKEHHOM 4YacTUIbl B
OJIHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenta.

MarnuTHoe nozie B Beniecte. @eppoMarHeTHKy, napa- U JMaMarHeTUKH.

TexHu4eckne yCTpPOWCTBA M TEXHOJIOTMYECKHE NPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, JJIEKTPOJABHTraTeNb $IKOOU, YCKOpPUTEIH
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.



KapruHa nMHMH MHAYKIMM MarHUTHOTO IIOJS IOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa JnuHUN MarHUTHOM MHIYKIMM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUXKeHUs My4Ka 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeiCTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPAKMUKyMm.

HccnenoBanre MarHUTHOTO NOJISl HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKLIMM HAa OCHOBE U3MEPEHUs CHIIbl AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKYus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOk BekTopa MarHuTHOM MHAYKuMH. DJ1C
MHAYKIMU. 3aKOH JIeKTpoMarHuTHo! uHaykuuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku
Ddyko.

O/1C nHAYKIMK B IPOBOJHUKE, IBHKYILIEMCS B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHUueckue ycTpoicTBa U TEXHOJIOTHYECKHE MTPOLECChl: MHAYKIIMOHHAS 11€4Yb, COJICHOU,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHA B MArHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON UHTYKIIUY.

UccnenoBanue 3apucumocty 3 J]C HHIYKITUN OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MTOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMUHHUEBOM (MeIHOI) TpyOe.

SIBlieHME CAaMOMHIYKIIUH.

Uccnenosanue 3aBucumoctu IJIC caMOMHIYKIMM OT CKOPOCTH M3MEHEHHS CHJIBI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHOM WHIYKIIUH.

Omnpenenenye HHAYKIIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBanue sBICHNS CAMOUHYKIUH.

COopka MoemH IeKTPOMAarHUTHOT'O TeHepaTopa.

Paznes S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.



['apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyecKoe ONMCcaHue (3aKOH COXPAHEHUsI MEXaHUYECKOM SHEPrun). BeiBoA IMHaMHUYECKOTO
OTHCAHMsI TAPMOHUYECKHUX KOJIeOaHUI U3 UX YIHEPTETHUECKOT0 U KHHEMAaTHYECKOTO OMHCAHUSI.

Ammatyna u ¢aza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW HMCXOMAHOW BEIIMYUHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasiTHHKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsiTue o 3aryxaromux kojaedanusx. Beinyxxaennsie konebanus. Pesonanc. Pesonanchas
KpuBas. BiusHue 3aryxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3bIKaIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch KojaebaTenbHOrO ABUKCHHUS.

Habumronenne He3aBUCHMOCTH NEpHOJia MaJIbIX KOJIe0aHUH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyXamuX KOJeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COIIPOTHUBJICHHUS.

HccnenoBanue konebaHWl Tpy3a HA MAaCCHUBHOM IMpPYXKHHE C IeNbi0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHONW MOJIENTU MPYKHHHOTO MasiTHHKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KOJIeOaHHUIX rpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuoia cCBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPY>KMHHOT'O MasiTHUKOB.

W3yueHne 3aKOHOB JIBIDKEHUS Teja B X0/€ KoyeOaHuil Ha yIpyroM MojBece.

N3yueHue ABUKEHUS HUTIHOTO MASITHUKA.

[TpeoOpazoBaHue 3HEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILUIUTY/ bl 3aTyXarOMIMX KOJIeOaHuH.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJI€OAHUSI B HUJI€AJTHHOM
konebarenbHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUTMTYIBI 3apsia KOHAEHcaTopa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYPE.

3aryxamolye 3JeKTPOMarHuTHble KosieOaHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBIII TOK. MOIIHOCT NEPEMEHHOrO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS TP Pa3TUIHON (opMe 3aBUCIMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIM CHHYCOUJAJIIBHOTO IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUN.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenaya U noTpeOiIeHUe IEKTPUIECKOM
SHEPIUH.

OKOJIOTMYECKUE PUCKHU TPU IPOU3BOJACTBE 3JIEKTpo3Hepruu. KynbTypa Hcnonb30BaHUs
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHuueckrue YCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLIECCHI: BJIEKTPUUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTpoIiepeaay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu nocienoBaTenbHOM COCIMHEHUU PE3UCTOPA, KATYIIKM WHIYKTMBHOCTU H
KOHJIEHCATOopa.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCcHopMaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEeIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTyILIKYy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUSA HX paclpocTpaHeHus. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepnon, ckopocTe pacnpocTpaHeHUs U AJuHA BOJHBL. CBONCTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

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

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3JIydEHUS 2JEKTPOMAarHUTHBIX BOJIH. B3anMHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaKEHHE, MPEIOMJIEHHME, MOJISIpU3aLNs,
uHTephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEeHEHHE 2IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIIMIIBI paIOCBA3U U TeNEBUICHUS. Pagnomokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoONpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHU.

HabmioneHue oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny 1 1uppaking MEXaHUYECKHX BOJIH.

AKYCTHYECKUI PE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro MNpUMEHEHHE.

Habmionenue cBsS3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOMH
KOJIeOaHUH.



HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaK€HUE, MPEIOMIICHUE,
noJsipu3aus, Tudpakuus, “HTepdepeHus.

Oo6HapyxeHne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3TyUSHUH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacripocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHetHOE pacrpocTpaHEHHUE CBeTa B OJAHOpoAHOM cpene. Jlyd cBera. TouyeuHslit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe M300pakeHUIl B IIIOCKOM
3epkaie. Ceprudeckne 3epkaa.

[Ipenomnenue cBera. 3akoHbl MpPENOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTelnb mpenomiieHHs. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUICHHUE JUIMH BOJIH IPH IEPEXOJE MOHOXPOMATHYECKOIO CBETA 4YEpe3 IpaHuULly pasnesna
JIBYX ONTUYECKUX CPEI.

Xon nyueii B mpusme. Jucnepcust ceera. CroxkHbIN cocTaB Oenoro cBera. LIBer.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHyTPEHHETO OTPAKEHHUSL.

CoOuparomue W paccewBaromue JUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKasl CUJIAa TOHKOHN JMH3bl. 3aBUCUMOCTb (DOKYCHOT'O PacCTOSIHUSI TOHKOM cepuyecKoin
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeNsl MPETOMIICHHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xona syya, IpOoLIEIUIEro JIMH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKON OCH.
[TocTpoenue n300pakeHU TOYKU U OTPE3Ka MPSIMOI B COOUPAIOIINUX U PACCEUBAIOIIUX JIMH3AaX U
UX CHCTEMaXx.

OnTuueckue npubdopsl. Pazpemaroras cnocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas omnrtuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTeP(EPEHIIMOHHOM KapTHHE OT ABYX KOTEPEHTHBIX
UCTOYHUKOB. [IpuMepsl kaccuueckux HHTEPGEPEHIIMOHHBIX CXEM.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHUMYyMOB TIPHU MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha JUPPAKITUOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHu4yeckue yCTpOMCTBa W TEXHOJOTUYECKHE TMPOLECChl: OYKH, JyIa, NEepPUCKOIl,
¢doroanmnapat, MUKPOCKOII, TPOEKIIMOHHBIHN armapar, IpOCBETIECHNE ONTUKH, BOJJOKOHHAs ONTHKA,
I pakMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npesroMiIeHus CBETA.

Habmtoienne noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccnenoBanue xoa CBETOBBIX MTYYKOB UYepe3 IIOCKONMAPAILIENbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Mopaenu MUKpOCKOIIa, TeIeCKomna.

HabGmronenue natepdepeHIinm cBera.

HabnroieHre 1iBeTOB TOHKUX TUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenune nudpakiimOHHON PEIIETKH.



Hab6nronenue nudpakiinOHHOTO CIIEKTpA.

HabGmronenue qucnepcuu certa.

Habumronenue nonspusanuu cBera.

[TpumeHeHre noISPOUIOB ISl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHS OT BEIIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tony4yenue n300paXkeHHUs B CUCTEME M3 MJIOCKOTO 3epKajia U JIMH3BI.

[TonmyueHnue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHncTpyrnpoBanue TeIeCKOMMYEeCKUX CHCTEM.

Habmonenue nudpakuuu, nHTEphEepeHIINH U TOISPU3AIIH CBETA.

W3ydeHne noyaspu3aluy CBeTa, OTPaXXEHHOIO OT MMOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX IIEIISX.

Habmronenue nucnepcuu.

Habmronenue u uccienoBanue nudpakiinoOHHOTO CIEKTpA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHOMN PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOM TEOPHH OTHOCHTEJILHOCTH.

I'paHuipl NPUMEHMMOCTH KJacCHMUeCKOM MexaHuku. [locTymarel cnenmanbHOW Teopun
OTHOCHUTEJIbHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHHUE BPEMEHHM M COKpAIlECHHE
JUTUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTEINH 3apsHKEHHBIX YaCTHII.

YyeHnueckuil SKCIepUMEHT, J1abopaTOpHbIE pabOThI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUILl (10 QoTorpadusmM TpeKkoB
3apsKEHHBIX YaCTHUIl B MATHUTHOM I10JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. KopnycKyaapHuo-601106011 Oyanu3m.

PaBHOBecHOE TemIOBOE W3NIydYeHHE (M3JIydeHHE aOCONIOTHO 4YEPHOrO Teja). 3aKoH
cMemeHust Buna. [ ' unoresa [lnanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

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

JlaBnenue cBera (B YacTHOCTH, JaBJIEHHME CBETa Ha aOCOJIIOTHO TMOIJIOLIAIOIIYIO U
abco0THO oTpaskarolryio noBepxHocth). OnbiTh I1. H. JleOenena.

BosHoBbie cBoiicTBa yactull. Bonubl ne bpoitns. Jlnvna BosiHbl ne bpoing u pa3mepsl
00J1aCTH JIOKAJIM3AIUU ABUXKYIIEHCs yacTuIlbl. KopryckymsipHO-BoTHOBOM myanu3M. Judpaxiuys
AJIEKTPOHOB Ha KPUCTAJUIAX.

Criermnduka n3mepenui B Mukpomupe. CootHomenus HeornpeaenéuHoctei I elizendepra.



TexHuuyeckue ycTpocTBa M TEXHOJIOTHUYECKHE IMPOLECCHI: CIEKTPOMETP, (HOTO3IEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOAHMOI.

Hemoncmpayuu.

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBEIEHHOCTH.
Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, nPaKMuKym.
HccnenoBanue poropesncropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTPOeHUs aToMa. [ imanerapaas Mmoiens atoma Pesepdopra.

[Tocrynater bopa. M3nydenune u moriomnieHne (OTOHOB MPH MEPEXO0JIE aTOMa C OIJHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHudyeckue yCTpPONCTBA M TEXHOJOTHYECKHME TMPOIECCHI: CHEKTPAJIbHBIM aHaIMU3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U IEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpeznenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

Tema 3. Qusuxka amommno2o A0pa u 31eMeHMAPHLIX YaACMUuy,.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTomnsl.

PagnoaktuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacnaa. ['amma-
U3ITy4yeHue.

3aKoH pagMOAaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3NIyYeHUs. BiausiHue painoakTUBHOCTH HA JKMBBIE Opranu3Mbl. EcTecTBeHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sapa.

Anepusie peakuuu. Jenenne wu cuHte3 sanep. SnepHsle peaktopbl. IIpobiemsl
YOPaBISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. KOJOTMUYECKHE aCMEKThl pPAa3BUTHUS  SIIEPHOM
SHEPreTUKHU.

MeTtonbl perucTpanuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.

DyHIaMeHTAIbHBIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI M JEeNTOHBI. [IpenacraBienue o
CranpaprtHoil Moaenu. KBapk-TirooHHast MOJENb apPOHOB.

®usuka 3a npeaenamu CtanaapTHOH Mojenu. TémMHast MaTepust U TEMHas SHEPTUSL.

EnuacTBO m3udeckoit KapTUHBI MUpAa.



TexHuueckne yCTpoMCTBAa M TEXHOJOTHYECKHE TMPOIIECCHI: T03UMETP, KaMepa BuiibcoHa,
SCPHBIA  PEAaKTOp, TEPMOSICPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIL30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTuIl aTlOMUHHEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otansl pa3BUTHA acTpOHOMUU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHNE aCTPOHOMUM.
[TpruMEeHUMOCTH 3aKOHOB (PU3UKHU IJ1s1 00BICHEHUS MPUPOIBI KOCMUYIECKIX OOBEKTOB.

MeTtonbl acTpoHOMHYECKHX HccienoBaHuil. COBpEMEHHbIE ONTUYECKHUE TEJIECKOIIbI,
paanoTeNeCKOMbl, BHEaTMOC(hepHast acCTpPOHOMHUSL.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAHEThI, X BUAUMOE ABHKEHUE.

ConneuHas cucrema.

Comnnue. Conneunast akTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TVIABHOW MOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/1 TJIaBHOM
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABIEHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [lyts — nHama [Manaktuka. [lonoxxenue n neuxxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ranaktuk. Teopus
Bonbioro B3psiBa. PenukToBOE M3IydeHHE.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménasie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habmonenns 38€31H0ro0 HEOa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JUIS OTIpeIeIeHHsI TIOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoNyIapus U spKue 3BE3/BI.

HabGmonenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3n4ecKuil MPaAKTUKYM.

CniocoOb1 n3MepeHus GU3NMUECKUX BEJIHMYUH C MCIOIh30BAaHUEM aHAIOTOBBIX U IH(PPOBBIX
W3MEPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPENTHOCTH  HW3MepeHud  (usmyeckux BenuuuH. OleHKa  TpaHUIl
MTOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEN (PU3NYECKUX BETTUYHH,
MPOBEpPKa MPEAIOKEHHBIX THMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX pa3fenax
«Y4YeHNYECKHI SKCTIEpUMEHT, 1a00paTOpHbIE paObOThI, TPAKTUKYM»).

O0o01marouiee moBTOpeHHUeE.

O06o0OmieHne W CcUCTeMaTu3alusl  COoAepX aHWsl  pas3ieioB kypca «MexaHuKay,
«Momnekynsipaast pU3MKa U TEPMOJUHAMHKAY», «IIEKTpoauHaMuKay, «KoneOGaHUs ¥ BOJHEI,
«OCHOBBI ClieUaNbHON TEOpPUM OTHOCUTENbHOCTH», «KBaHTOBas Qu3ukay, «IIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMHH B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
ATHYECKOH chepax NesTeTbHOCTH YeIOBEKa, POIb U MECTO (DU3UKHU U ACTPOHOMUU B COBPEMEHHOMN
HAay4YHOW KapTHHE MHpa, 3HAYCHHE OIMMCATEIbHON, CHCTEeMAaTU3UPYIOIIeH, OOBICHUTEILHON WU



MPOTHOCTUYECKON (QYHKIHMH (HU3UIECKON TEOpUH, POJib (PU3NUECKONW TEOPHUH B (OPMUPOBAHUHU
npeCcTaBiIeHu 0 (PU3NUYECKON KapTHHE MHUPa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUH O IPHPO/IE.

MexknpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4€ToM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmusvle noHAmMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumores3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIEPUMEHT, MOJCTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, IIOTPEIIHOCTH H3MEPEHH, N3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue GyHKIMH: CHHYC,
KOCHUHYC, TAQHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M HX
NPOCKIIMH Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3IIEMEHTApHBIX ()YHKIIHA.
[Tpu3Haku o100 TPEYTOIBHUKOB, ONPEACTICHHUE TUIOMIAAN TUIOCKUX GUTYp U 00BbEMa Tel.

buonozua: >nekTpudeckue sIBICHUS B )KUBOU MPUPOJIE, KoJiebaTeIbHbIe TBUKEHUS B )KUBOI
OPUPOJE, SKOJIOTHYECKHE PUCKH TpPU TPOU3BOJCTBE DJIEKTPOIHEPTUH, IIIEKTPOMATHUTHOE
3arps3HEHUE OKPYXKAIOIMIeH Cpeipbl, YJIbTPa3ByKOBas TUArHOCTUKA B MEIWIIMHE, ONTUYECKHE
SIBJICHUS B YKUBOW MPUPOJIE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpPUCTAIIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

T'eozpaghus: marHuTHBIC TIONMIOCAa 3€MIIH, 3aJIe)KW MAarHUTHBIX PYA, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: NpUMEHEHHE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, JIEKTPOBUTATEIb
SlxoOu, reHepaTOp MEPEMEHHOIO TOKA, HWHAYKIHOHHAs TIe4yb, JHUHUM 3JIEKTponepeaad,
DIIEKTPOABHUTATENb, pajgap, paAUONPUEMHHUK, TENEeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3ByKOBasl TMAarHOCTHKAa B TEXHHUKE, IMPOEKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, SJI€pHAs YHEPIeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI'PAMMBI I10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE pe3yJIbTAThbl OCBOCHHS yueOHOTro mpenMera «Du3nKa» JTOJDKHBI OTPakKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMil, MO3UTHUBHBIX BHYTPECHHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacuIMpeHre XKU3HCHHOTO OIbITa W ONbITA ACSITEILHOCTH B IPOIECCE PeaTu3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIBHOMN IEATEIHHOCTH, B TOM YHCJIC B YACTH:

rpaKIaHCKOI0 BOCIIMTAHMSA:
e chOpMHPOBAHHOCTh TPAKIAHCKOW TIMO3HMIMKA OOYYArOIIEToCs KaK aKTHBHOTO H
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;
® TMPUHATHE TPAAULUOHHBIX OOIIEUYETOBEUECKUX I'YMaHUCTUYECKUX U JEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JESTEIILHOCTh B HHTEpPECAX I'Pa)KIaHCKOIO OOIeCTBa,

y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

® yMEHHE B3aMMOJCICTBOBATH C COLIMATbHBIMU HHCTUTYTAMH B COOTBETCTBUU C HX

(GYHKIUSMU ¥ Ha3HAYCHUEM;
® TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM J1€ATEIHHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUS:
¢ chopMHPOBAHHOCTH POCCUHCKOM TPaskJaHCKON HICHTUYHOCTH, MAaTPUOTH3MA;
® I[ICHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHHUSM POCCHHCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
¢ chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHHUS,
® CIOCOOHOCTH OIEHUBAThH CUTYAIIMIO M IPUHUMATH OCO3HAHHBIE PEIICHHS], ODUEHTUPYSCh
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMBI M IICHHOCTH, B TOM YHUCJIC B ICATSILHOCTH YIEHOTO;
® OCO3HAHHE JUYHOTO BKIIAJa B MOCTPOCHHE YCTOWYMUBOTO Oy IYIIETO.
ICTETUYECKOTO0 BOCTIMTAHUSA:
® OCTETHMYECKOE OTHOIICHHE K MHpPY, BKIIOYas OJCTETUKY HAyYHOTO TBOPYECTBA,
npucyiero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCHUTAHMS:
® HHTEpPeC K pa3n4yHbIM cdepaM NpoPeCCHOHATBHONW ICATCIHHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OymyIie
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

® TOTOBHOCTh U CHOCOOHOCTH K 00Opa30BaHUIO U CAaMOOOpPa30BaHUIO B 0071acTH (DU3HKHU HA

MPOTSKEHUH BCEH KU3HU.
IKOJIOTMYECKOr0 BOCTIMTAHUSA:

® chopMHPOBAHHOCTH IKOJOTHYECKON KYIbTYphI, OCO3HaHHE TI00AIILHOTO XapaKTepa

9KOJIOTUYECKHUX MPOOIIeM;

® [UJJAHMPOBAHUE W OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpelleé Ha OCHOBE 3HAHMS

1eyeld yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;



paciipCHUC OIbITa ACATCILHOCTU 3KO0JIOTHYeCKOM HamnpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH 110 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'O IIO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
UH/IMBUIYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBeEPcAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble Jlornyeckune AefcTBUA:

CaMOCTOSITENILHO (DOPMYITUPOBATh M AKTyaJH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OINPEACIIATD LUENH NEATEIIbHOCTH, 3aJaBaTh IApaMETPhl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX (DHU3MUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NTpoOJIeMbl C Yy4ETOM aHauM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPHUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHSX pEANTbHOT0, BUPTYaJbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIUIEHUE NTPH PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble nccienoBarejbCcKue 1eHCTBUA.

BJIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U METOAaMH (DU3HUECKO
HayKH;

BJIQ/IETh HABBIKAMH Y4€OHO-HCCIIEI0BATENbCKON U MPOSKTHON AESITENFHOCTH B 001aCTH
(U3HKKM, CIMOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB
pemreHus 3amad  QU3HYECKOTO COJEp)KaHUs, NPHUMEHEHUIO Ppa3IUYHBIX METOJIOB
MO3HAHMS;

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJIYYCHHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX CUTYAllUSX, B TOM YHUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBSI3U M aKTyallU3UpPOBATh 3aJady, BBIJIBUTaTh
TUTIOTE3Y €€ pelIeHus, HaXOIUTh apTYMEHTHI JIJIS JIOKA3aTelIbCTBA CBOUX YTBEPKICHHH,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJE PEIICHUS 3a7add pPe3yibTaThl, KPUTHYCCKU
OILICHUBATh UX JOCTOBEPHOCTbH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEILHOMN JEATEILHOCTH, B
TOM YHCJIC TIPH U3YUCHHUH (DU3UKH;

JIaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

YMETh TICPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;



BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTriHAJIbHBIC MTOAXOAbI U PCIHICHUA,
CTaBHUTb HpO6JICMBI " 3ala4u, JOIMYyCKarIHEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMU MTOTYYCHHSI THPOPMAITUHU (PU3HUECKOTO COJICPIKAHUS U3 UCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh IMOUCK, aHAJIM3, CUCTEMATH3AlMI0 U
HMHTEPIIPETALMIO HH(POPMALIMK Pa3IMYHbIX BUIAOB U (hOPM IIPEICTABICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W OPraHM3AIllMOHHBIX 3aJa4d ¢
coOnrofecHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepekeHusi, MPaBOBBIX M OTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MUYECKOTO COJCPKAHUS B pa3INYHbIX (opmarax c yd4eTom
Ha3HAUYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
NPECTABICHUS U BU3yaTH3allHU.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (DU3UKHU M BO BHE-YPOUHOM JESTEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYAIMil U CMATYaTh KOH(MIUKTHL
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAIbHON pabOTHI,
BbIOMpaATh TEMAaTUKY MU METOJIbI COBMECTHBIX JIEHCTBUI C yUETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEN KaXJ0r0 WICHa KOJUIEKTUBA;

IPUHUMATh LEIU COBMECTHOW JEATEIBHOCTH, OPraHU30BbIBATH M KOOPAWHHUPOBATH
JEUCTBUSA MO €€ JOCTHUKEHUIO: COCTABJATH IUIAH JACHUCTBHUM, pacupenensaTh pOiu ¢
y4€TOM MHEHHI YJaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOTO yYaCTHHUKAa KOMAaHIbl B OOIIUi
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEU C MO3UIHUA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBISATh MO3UTHUBHOE CTPATETHMYECKOE IMOBEAECHUE B PA3JIMYHBIX CHUTYyaIUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEILHOCTh B 00JaCTH (DUBUKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/aUH;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHUs PACUETHBIX U KAUeCTBEHHBIX 3a/1ad, TUIaH
BBITTOJIHEHHS TTPAKTHYECKONH pabOTH ¢ YUETOM HMMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPEMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelLIeHHE;

OLIGHUBATh MIPHOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIMIHMKA B 00IacTu (U3UKH,
IIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHUBATD
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 X CHU)KECHUIO;
IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIHOKH.

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

YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/IH y O6y‘IaIOIJ_[I/IXCH COBCPUHICHCTBYCTCA SMOILMOHAILHEIN
HHTCIICKT, npez[nonaralomnﬁ C(i)OpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh IOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHUE, BUACTh HAIIPABIICHHUS PAa3BUTHUSI COOCTBEHHOM AMOIIMOHAIBHOM cepsl, OBITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONIETO  CAaMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTbH 32 CBOE IMOBE/ICHUE, CTIOCOOHOCTD aIalITHPOBATHCS K IMOIIMOHAIEHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALMM, BKIFOYAOLIEH CTPEMIICHUE K JOCTHXKEHHIO IIEJIH U YCIEXY,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;
OMIIaTuH, BKHIO‘I&IOIIIC?I CHOCOOHOCTH MOHUMAThH OMOIOMOHAJIBHOC COCTOSAHUC APYTHUX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBAaTh OTHOLIEHHS C
JIPYTUMH JHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

I[TPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 knacce npenIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxatb chOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

NOHUMATh pPOJNb (U3UKH B DKOHOMHUYECKOW, TEXHOJIOTHYECKOH, 3KOJIOTHYECKOH,
COLMAIIBHOM M 3TUYECKOH chepax NesTeTbHOCTH YeJIOBEKa, POjb U MECTO (PU3MKHU B
COBPEMEHHOM Hay4YHOM KapTHHE MUPA, 3HAYCHHUE O CATEIbHON, CUCTEMAaTU3UPYIOIIEH,
OOBSACHUTENBHON M MPOTHOCTHYECKON (GYHKIMM (QU3NYecKOol TEOpuu — MEXAHUKH,
MOJIEKYJIIPHOHM (PU3UKHU U TEPMOAMHAMUKH, POJIh (GU3NIECKOM TeOpHH B POPMHUPOBAHUH
MIPEACTABICHHUH 0 GU3NICCKOIN KapTHHE MUPA;

pas3InyaTh yCIOBUS IPUMEHUMOCTH MOAEIeH (PU3NYECKUX TEN U MPOLECCOB (SABICHUMN):
UHepIalbHas cucTeMa OTcuéra, abCONOTHO TBEPIOE TENO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHUE, CBOOOIHOE MaJieHNe, aOCOIIOTHO yrpyras aedopMarius,
a0COJIIOTHO YNpyroe U abCOIIOTHO HEYIPYTroe CTOJIKHOBEHMSI, MOJIENH ra3a, )KUIKOCTH



U TBEPAOro (KpUCTAJUIMYECKOTO0) Tella, UJIeabHbBIN ra3, TOYSUHBIH 3apsii, 0JHOPOJAHOE
AIEKTPUYECKOE I10JIE;

pa3iauyath yciaoBHs (TpaHUIbl, 00JacTH) MNPUMEHUMOCTH (U3MUYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

aHATM3UPOBAaTh W OOBACHATH MEXAHWYECKHE TIPOLECChl M SBJICHHSA, HCIIOJIb3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCUTEIHHOCTh MEXaHHYECKOTO
JIBUXKEHUS, (OpPMYJIbl KMHEMATUKH PAaBHOYCKOPEHHOTO IBMXKEHMSI, MPeoOpa30BaHUS
["anunes a1 CKOPOCTU M IEpEMELIEHM S, 3aKOHbI HpI0TOHA, IPUHILIUIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBl COXpPaHEHMsI UMIyJIbca U
MEXaHUYECKOIM 3HEPTUu, CBS3b pabOThI CHUJIBI C U3MEHEHHUEM MEXaHHUYECKON PHEepruu,
YCIIOBUSL pPaBHOBECHS TBEPAOTrO Tejia), MPU STOM HCIHOIb30BaTh MaTeMaTHYeCKOe
BBIPQKEHUE 3aKOHOB, YyKa3blBaTh YCIIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB!
npeoOpa3zoBanuii ['anmuies, BTOpPOro © TpPEThero 3aKoHOB HproTOHa, 3aKOHOB
COXPAHEHHUs UMITYJIbCa U MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AQHAIN3UPOBATh U OOBSACHATH TEIJIOBBIE IPOLECCHl U SIBJICHUS, UCIOIb3Ysl OCHOBHbBIE
nonokeHus MKT u 3akoHbI MOTEKyIsipHON (PU3UKK U TEPMOJUHAMUKY (CBS3b IaBICHUS
UJEANbHOIO ra3a CO CpPEIHE KUHETUYECKOM HSHEprued TEeIJIOBOrO JBMXXKEHHUS U
KOHIIEHTpaLEHN ero MOJIEKYJ, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEAHEN KHHETHUECKON
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €ro YacTHll, CBS3b JAaBJICHUS HJI€aJIbHOIO Ta3a C
KOHIIEHTpaLMEN MOJIEKYJI M €0 TeEMIIepaTypol, ypaBHeHue MenneneeBa—KnanelipoHa,
HEPBbI 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPAHEHUs SHEPTHH B TEIUIOBBIX Mpolieccax),
IIPY 3TOM HCIIOJIb30BAaTh MAaTEMATUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IIPUMEHNMOCTH ypaBHeHMs MenaeneeBa—KnaneipoHa;

AQHIN3UPOBATh M OOBACHATH DJIEKTPUUECKHE SBJICHUS, MCIONb3ys OCHOBHbBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPaHEHMsI AJIEKTPUUECKOI0 3apsijia,
3akoH KyloHa, NOTEHIMAIBHOCTB AEKTPOCTATUYECKOTO NOJISA, IPUHIIMII CYIIEPIIO3UIIUN
AIIEKTPUYECKUX TOJIEH, TIPU ITOM YKa3bIBas yCIOBUSA NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOIIEHMs: 3aKOHbI OMa /Ui ydacTKa LEeNHu U JUIs
3aMKHYTOH aseKkTpuyeckoi 1ienu, 3akoH /xoynsa—Jlenna, npasuia Kupxroda, 3akoHbl
Dapanes 171 2JIEKTPOIU3A);

ONMCHIBaTh (PU3HUECKUE MPOLECCHl U SBICHMSI, HCIIONb3Yys BEJIUYUHBL: IEpEMEIlEHNE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CHUJIa, MOMEHT CHJIbI, JaBJICHUE,
NOTEHLMANIbHAsl SHEPrusi, KUHETHYecKas HHEeprusi, MexaHudeckas sHeprus, padbora
CHUJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIa TSKECTH, CUJIa yIIPYroCTH, CUjla TPEHUs,
MOITHOCTb, SHEPIUs B3aUMOIEHCTBHS Tena ¢ 3eMIEN BOIU3U €€ MOBEPXHOCTH, YHEPTUs
ynpyroi aedopMauu MpyXHHbI, KOJIUYECTBO TEIUIOTHI, a0CONIOTHAs TemIleparypa
Telna, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPTUsl UI€AIbHOTO OJTHOATOMHOTO T'a3a,
paboTa wuIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH Bo3ayxa, KIIJ wmaeambHOTO
TEIJIOBOTO JBUTATElSA; JIEKTPUUYECKOE TOJIEe, HANPSHKEHHOCTh 3JIEKTPUUYECKOTO OIS,
HANpsDKEHHOCTH TOJISI TOYEYHOrO 3apsiia MM 3apsDKEHHOTO I1apa B BaKyyMe M B
JUDJIEKTPUKE, MOTEHLMAN 3JIEKTPOCTaTUYECKOrO0 TMOJs, Pa3HOCTh IOTEHIIHMAJIOB,
3JIEKTPOABMKYIIAsl CHJIA, CHJIa TOKA, HAIpsHKEHWE, MOLIHOCTh TOKA, AJIEKTpHUYECKas
€MKOCTb IIJIOCKOTO KOHAEHCATOpa, COMMPOTUBIIEHUE YYaCTKa LENH C MOCIEA0BATEIbHBIM
U TapauleIbHBIM COEAMHEHHEM PE3UCTOPOB, DSHEPrus dJIEKTPUUYECKOTO IO
KOHJIEHCATOPa;



00BSICHATH 0OCOOCHHOCTH MPOTEKaHUS (PU3NUECKUX SBJICHUN: MEXaHHUECKOE JIBHKCHHE,
TEIUIOBOE ABM)KEHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUKEHUE,
muddy3us, ucmapeHue, KUIMCHWE W KOHACHCAIWsS, TUIABIICHUE WM KPUCTAILTU3ALUSA,
HaIpaBJICHHOCTh  TEIUIONEPENayu, dSJEKTpU3alus TeJl, HAKBUIOTCHIHAIBHOCTH
MTOBEPXHOCTH 3aPSKEHHOIO TPOBOJIHUKA;

MIPOBOJIMTH WCCIICIOBAHUE 3aBHCHMOCTH OHOW (DPU3MYECKOW BETUYHMHBI OT JIPYroW C
UCIIOJIb30BAHUEM IMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
bukcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPENIHOCTEH H3MEPECHHA, NeNaTh BBIBOABI IO
pe3ynbTaTaM UCCIIEI0BAHMUS;

MIPOBOANTHh KOCBCHHBIC HM3MEPCHUs (PUINYCCKUX BEIMYWH, IMPH ITOM BBIOMPATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OILICHUBATh aOCOJIIOTHBIE U OTHOCHTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH OTIBITHI IO MTPOBEPKE MPEIIOKEHHON TUMOTE3bI: INIAHUPOBAThH SKCIIEPUMEHT,
coOupaTh FIKCIIEPUMEHTATIBHYIO YCTAHOBKY, AaHATTU3UPOBATh MOJIyU€HHBIE PE3yIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUIIOTE3bI;

coOnrofarh mpaBuia 0e30MacHOro TpyJda IpU MPOBEIEHUU HCCIETOBAHHMNA B paMKax
y4eOHOTr0 SKCIEpUMEHTa, MPAKTUKyMa U y4eOHO-UCCIIEIOBATEIbCKOW U MPOCKTHOMN
JEATETbHOCTH C HCIOJIb30BAHMEM HW3MEPUTEIBHBIX YCTPOMCTB W J1aDOpaTOPHOIO
000pyI0BaHus;

pemaTh pacyETHBIC 3a7]a4H C SBHO 33JJaHHOM U HESIBHO 33/IaHHON (PU3HUECKOM MOJIETIBIO:
HA OCHOBAaHMM aHalW3a YCJIOBHS OOOCHOBBIBATH BBIOOP (PU3UYECKOW MOJENH,
OTBeUaroleil TpeOOBaHUAM 3a/1a4H, IPUMEHSITH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYyJaThl (U3HYECKUX TEOPUH IIPU HCIIOJIB30BAHUM MATEMAaTHUYECKHUX METOJIOB
peuieHus 3a7av, MPOBOJAUTH pacy€Thl HA OCHOBAHUM HWMEIOIIMXCS JTaHHBIX,
AQHAJIM3UPOBATh PE3YJAbTAaTbl M KOPPEKTUPOBATh METOJbl pEHIEHUS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

peliaTh KauecTBEHHBIE 3a7auu, TpeOyrolre MpUMeHEHUs 3HAaHUI U3 Pa3HbIX Pa3/IesioB
Kypca (M3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTUYECKYIO IEMOYKY PACCYKICHUH C OMOpOi Ha
M3y4eHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3NUECKUE SBIICHHS;

HCITOJTH30BaTh TEOPETUUCCKUE 3HAHUSA JIJIsI OOBSICHEHUS OCHOBHBIX MPUHITAIIOB pabOTHI
WU3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOANTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apPYOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBATh M  OLIEHWBATh TMOCIEJICTBUS OBITOBOM M  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJIOBeKa, CBS3aHHOW ¢ (DU3MUECKUMHU TMpPOIecCaMH, C TIO3HIIMMA
9KOJIOTHUYECKOM 0e30MacHOCTH, MIPEACTABICHHI 0 panoHaIbHOM
IIPUPOJONOIB30BAHNM, a TAKKE€ Pa3yMHOM MCIOJIb30BAHUU JOCTWKEHUW HAyKd |
TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MIPUMEHSATH Pa3JIMYHbIC CIIOCOOBI paboThl ¢ HHPOPMALHEH (HUIUIECKOTO COACPIKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX  HH()OPMAIIMOHHBIX  TEXHOJIOTUW, TIPU  ITOM
HCIIOJIb30BaTh COBPEMEHHBIC HHPOPMAITMOHHBIE TEXHOJIOTHH I TIOUCKA, TIepepaboTKu
U MpeAbsABIICHUS Y4eOHOM U HAyYHO-TIOMYNISpHON MH(pOpMaLIUU, CTPYKTYPUPOBAHUS U



MHTEpIpEeTalui UHPOpMAIIH, TOTYYCHHOW M3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJTM3UPOBATh IMOJIy4aeMyl0 WH(GOpPMAIMIO U OICHHWBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINXCSI 3HAHUH, TaK ¥ Ha OCHOBE aHAJIM3a NCTOUYHUKA HH(pOpMaIH;
IPOSBIATh OPraHU3ALMOHHBIE M IIO3HABATEJIBHBIE YMEHMSI CaMOCTOSTEIbHOTO
NpUOOpETEeHUs] HOBBIX 3HAHMW B MPOIECCE BBHINOJHEHHUS MPOCKTHBIX U y4eOHO-
HCCJIEIOBATENBLCKUX PadoT;

paboTaTh B IpyHIe C WCHOJHEHHUEM pA3IMYHBIX COLIMAJIBHBIX POJICH, IIIAHUPOBATh
paboTy TpYMNIbI, palMOHAIBHO pPACHpelNesTh IesTeNIbHOCTh B HECTaHJAPTHHIX
CUTYallUsX, aJI€KBaTHO OLIEHMBATh BKJIAJ Ka)KIOrO U3 YYaCTHUKOB I'PYIIIbI B PELLIEHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OpOSIBIATE  MOTHBAIMI0O K  Oyaymedl npodecCHOHaNbHOW — JAEATENBHOCTH  T10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yabTaThl Ha YriyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

HOHUMAaTh poOJb (U3MKKM B SKOHOMHYECKOM, TEXHOJOTMYECKOW, COLHUAIBHOW U
ATHYECKOU cdepax IesTeIbHOCTH YeNOBEKa, POJb U MeCTO (PU3MKH B COBPEMEHHOMN
Hay4YyHOW KapTHUHE MUPA, POJIb ACTPOHOMHUH B NIPAKTUUYECKOM NEATEIbHOCTH YEJIOBEKA U
JAIBHEHWIIEM  HAy4yHO-TEXHMYECKOM  pa3BUTHM,  3HAUYEHUE  OIMCATEIBHOM,
CHCTEMATH3UPYIOMIEH, OOBSICHUTEIBHOW M MPOTHOCTUYECKON (PYHKIMH (u3ndecKoit
TEOPUU — DIIEKTPOJMHAMUKH, CHEIUATIBbHON TEOpUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢uzuku, ponb puU3NUECKOl Teopuu B (GOPMUPOBAHUHU MPEACTABICHUN O (HU3HUECKON
KapTHHE MHUpPA, MECTO (U3MyYecKod KapTHHBI MHpa B OOILEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;

pas3nyaTh yCIOBUS MPUMEHUMOCTH Mojieel (PM3NYECKUX TN U MPOLECCOB (SIBICHUMN):
OJIHOPOJIHOE JJIEKTPUYECKOE W OJHOPOJHOE MAarHUTHOE TMOJsA, TapMOHUYECKHE
KojeOaHusl, MaTeMaTU4YeCKUH MAasTHUK, WACaJIbHBIA MPYXUHHBIH  MAasTHUK,
rapMOHUYECKHE BOJIHBI, MJI€aJIbHBIA KOJIeOaTeIbHBI KOHTYp, TOHKas JIMH3a, MoJiesei
aToMa, aTOMHOTO s1ipa U KBAaHTOBOW MOJIEJIH CBETA;

pasnnyath YCIOBUS (IpaHHIbI, O00NAaCTH) NPUMEHHUMOCTH (U3NYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPaHUYEHHOCTh
HCIOJIb30BAaHUs YACTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBICHHS, HCIIOJIb3Ys
OCHOBHBIE TIOJOXEHUSI M 3aKOHBl JJEKTPOJMHAMMKU U CHELHAJbHOM Teopuu
OTHOCHUTENIbHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AMIiepa, cuia
JlopeHnia, 3aKOH >3JIEKTPOMarHMTHOM WMHAYKIMM, npasuiao Jlenma, cBs3zp JOC
CaMOMHYKIMH B JIEMEHTE JIEKTPUUECKOM LIETIH CO CKOPOCThIO U3MEHEHMSI CUIIBI TOKA,
MOCTYJIaThl CIIEUATbHON TEOPHUH OTHOCUTEIBHOCTH DWUHIITENHHA);

aHAJTU3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCHIOIb3Ys IMOJ0KEHUS
KBaHTOBOW (u3uku (ypaBHeHHe OHImTEHHA a1 GoTodPderra, mepBelii U BTOPOU
nmocTyaaTel bopa, mpuHIMI COOTHOIICHHs HeomnpeaenéHHocTei ['eizendepra, 3aKOHBI
COXpaHEHHUs 3apsI0BOTO U MacCOBOTO YMCEN M PHEPTUU B AJIEPHBIX PEAKLUAX, 3aKOH
paZio0aKTUBHOIO pacaja);

OTKCHIBAThH (PU3MUYECKHUE MPOLIECCH! U SBJICHUS, UCIIOIb3Ys BEIMUUHBL: HANPSHKEHHOCTH
JNEKTPAYECKOTO MOJIA, TIOTCHIMAI 3JIEKTPOCTATHYECKOTO TOJISA, Pa3HOCTh MOTCHIIUAJIOB,
JNEKTPOABIIKYINA CHWJIA, WHAYKIMS MarHMTHOTO IIOJIA, MAarHUTHBIA IIOTOK, CHJIA



AmMriepa, HMHAYKTUBHOCTb, OJJIGKTPOJBIIKYILAS CHJIAa CAaMOMHAYKLHH, DSHEprus
MAarauMTHOIO 1oJisd MPOBOJHHUKA C TOKOM, peJ'DITI/IBI/ICTCKI/Iﬁ HUMITYJIBC, ITOJIHAAd SHCPTIUs,
SHEPTHUs TOKOSI CBOOOAHOM YacTHUIIBI, SHEPTHS U UMITYJILC (JOTOHA, MACCOBOE YHCIIO U
3apsij sipa, SHEPTUsl CBS3U Apa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHHUs (PU3MUYECKUX SBJICHUH: 3JICKTPOMArHUTHAS
UHAYKINS, CAMOUHIYKIIUS, pe30HaHC, uHTepdepeHIus BOIH, TudpaKkius, Tucnepcus,
MOJTHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuii apdext (poroaddekr), anpda- n
Oera-pacmansl saep, raMMa-u3iIydeHue sjep, Gu3ndecKue MPUHIMIBI CIIEKTPAIbLHOTO
aHaiu3a 1 paboThl J1a3epa;

ONpCAC/IATL HAIPABJICHUC WHAYKIWKW MArHuTHOI'O IIOJIA HNPOBOJHHWKA C TOKOM, CHIIbL
Awmriepa u cuinbl JlopeHna;

CTPOUTHh H300pa)K€HHE, CO3JaBaeMO€ IUJIOCKUM 3€pKaJOM, TOHKOW JIMH30M, U
pPacCcUUTHIBATh €r0 XapaKTePUCTHUKHU;

IMPUMCHATH OCHOBOIIOJAraromue aCTpOHOMHYCCKUC IMOHATHA, TCOPUHU W 3aKOHbBI JIA
aHayM3a U 00bsICHEHHS (PU3UUECKHUX MPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX, B 3BE3THBIX
cUCTeMax, B MEXTaJTaKTHYECKOU Cpesie; ABMKEHHSI HEOECHBIX TEeJl, SBOJIOINH 3BE3 U
Bcenennoii;

IMPOBOAWUTL MCCJIICAOBAHUC 3aBHCHMOCTEH (1)I/I3I/I'-ICCKI/IX BCJIMYHUH C HCIIOJIB30BaHHUCM
IPSAMBIX U3MEPEHUH, TPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJIyUEHHOW 3aBUCHUMOCTH (PHU3UYECKUX BEJIMYMH B BHUAE TIpadUKOB C Y4ETOM
aOCOJIIOTHBIX ~ TOTpEIIHOCTEH M3MEpeHui, JenaTh BBIBOABI IO  pe3yjbTaTaM
UCCIIE/IOBAHMS,

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKUX BEIMYMH, NPU HTOM BBIOMPAThH
ONTHUMAaJIbHBIN MCTOJ H3MCPCHUA, OLCHUBATH aOCOJIIOTHBIE M OTHOCHUTEJILHBIE
MOrpCIIHOCTHU MMPAMBIX U KOCBCHHBIX I/I3M€p€HI/II\/JI;

IMPOBOAUTDH OIBITHI IO IPOBEPKE HpCILJ’IO)KCHHOfI THIIOTE3bIL: IIJIIAHUPOBATh SKCIICPUMCHT,
coOMpaTh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJTM3UPOBATH MOTYyUECHHBIE PE3YIbTaThl U
JieNiaTh BBIBOJI O CTaTyce NPEeASIOKEHHON TUIIOTE3bI;

OMMUCBIBATH METOJbI ITOJTYYCHHA HAYYHBIX aCTPOHOMHWYCCKUX 3HaHHfI;

coOuoaTh TpaBmiia 0€30MacHOTO TpyAa NMPH MPOBEIACHUW HCCIEIOBAaHWN B paMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIET0BATEIbCKOW M TNPOEKTHON
JIeSITeIbHOCTH C HCIOJb30BAHUEM H3MEPUTENbHBIX YCTPOUCTB M JIaOOPaTOPHOTO
000pyI0BaHNS;

pelaTh pacu€THBIE 3aJ]auu € IBHO 33JaHHOM M HESIBHO 33JJaHHOM (PM3NUECKOM MOEIIbIO:
Ha OCHOBAaHUHM aHAJIM3a YCJIOBUA BBI6I/IpaTI) (1)I/I3I/I'-ICCKI/IG MOACIH, OTBCYAKIIUC
TpeOOBaHUAM 3a/la4yM, MPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTU U MOCTYJaThl
(Gu3nUecKUX TEOpUil MPHU HCIOIb30BAaHUM MAaTEMAaTHYECKHX METO/0B PELIeHHUs 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAHUH UMEIOIINXCS TaHHBIX, aHAJTM3UPOBATh PE3yIbTaThl U
KOPPEKTUPOBATh METO/IbI PEIIEHUS C YYETOM IIOJIIYUYECHHBIX PE3YIbTATOB;

pelaTh KaueCTBEHHbIE 331a4M, TpeOyrolue NpUMEHEeHNs 3HAaHUI U3 pa3HBIX pa3/iesioB
Kypca (M3MKH, a TakKe MHTErpallMd 3HAaHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IIMKJIa: BBICTPAMBATH JIOTMYECKYIO LIETIOYKY PpAcCYyXJIEHHH C omopod Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SIBICHUS;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JIIs1 OOBSCHEHUS! OCHOBHBIX IPUHILIUIIOB PabOThI
U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;



MPUBOUTH MPUMEPHI BKIIAa POCCUUCKHUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHiA;

AQHAIM3UPOBAaTh U  OLEHUBATh IOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
JESTEIIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ (DU3MYECKMMH TMPOIECCaMH, C TIO3HIIHA
IKOJIOTMUYECKOMN 0e30MMacHOCTH, MIPEACTABICHUI 0 panMoHaIbLHOM
MPUPOJONOIB30BAHNM, a TAK)KE€ Pa3yMHOM HCIOJIb30BAHUU JOCTHKEHUW HAYKH H
TEXHOJIOTHH JIJIs TalbHEHIEero pa3BUTHS YEI0BEYECKOro 00IeCTBa;

MPUMEHSTh pa3INYHbIe CIIOCOOBI paboThI ¢ HHpOpMAIUeil GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIC HH(POPMAITMOHHBIC TEXHOJIOTHH TSI TOMCKA, TePepadoTKH
U MIPEAbSBIICHUS YIeOHON W HAYYHO-TIOMYJIIPHOW WH(GOPMAIIUHN, CTPYKTYPHUPOBAHUS U
UHTEpIpETaluu UHPOPMAINH, TTOTYYSHHOW M3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAIM3UPOBATh MONydyaeMyl0 MHGOPMAIUIO U OIEHUBATh €€ JTOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOILIUXCS 3HAHHH, TaK M HA OCHOBE aHAJIN3a UCTOYHHUKA HH(DOPMAITUH;
MPOSIBJISATE OpPraHU3allMOHHBIE M [I03HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOIO
MpuoOpeTeHUsT HOBBIX 3HAHUN B TIPOLIECCE BBIMIOJIHEHUS TMPOEKTHBIX M Y4EOHO-
HCCIIEIOBATENLCKUX PadoT;

pabotarh B TpyMNe C HMCIOJHEHHWEM pPa3UYHBIX COIHAIBHBIX POJICH, IIAHUPOBATH
paboTy TpYMIbI, pPAMOHAIBHO pPACHpeNesTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTyalUsAX, aJleKBaTHO OLIEHUBATh BKJIAJ KaXJOTO U3 YYaCTHUKOB I'PYIIbI B pELHICHUE
paccMarpuBaeMoi poOJIEMBI;

NPOSBISATE MOTHUBAaLMIO K Oyaymed mpodecCHOHANbHOW — MeATENBHOCTH  TIO
CIENUATBLHOCTSM (DPU3UKO-TEXHHUECKOTO MPODUIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM
n/n NPOrpamMMbl

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPCHI

Pasgen 1. HAYUHBII METO/I IIO3HAHMSI 11

1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI

PUPO/1bI

http://class-
fizika.narod.ru/index.htm

Kiaccunas pusnka

Hroro no pazneny

Paszgen 2. MEXAHUKA

2.1 Kunemaruka

10 1

http://class-
fizika.narod.ru/index.htm

Kinaccnas ¢puzuka
http://physics.nad.ru/physics.htm.
CDI/ISI/IKa B aHUMalusiax

2.2 Junamuka

10

http://class-
fizika.narod.ru/index.htm

Kinaccnas ¢puznka
http://physics.nad.ru/physics.htm.
(I)I/I3I/IKa B aHUMaNusiax

2.3 Craruka TBEpAOTO TENa

http://class-
fizika.narod.ru/index.htm

Kiaccnas ¢pusnka
http://physics.nad.ru/physics.htm.
(I)I/I3I/IKa B aHUMaNusiax
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2.4

3aKOHBI COXpPaHCHHUS B MCXaHUKE

Hroro no pazneny

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

10

35

http://class-
fizika.narod.ru/index.htm

Kiaccnas pusnka
http://physics.nad.ru/physics.htm.
CDI/I?;I/IKa B aHUMalUusx

3.1

OCHOBBI MOJIEKYJIIPHOKUHETHUECKON
TEOPUH

15

http://class-
fizika.narod.ru/index.htm

Knacchas ¢pusnka
http://physics.nad.ru/physics.htm.
dusuka B AHUMalusax

3.2

Tepmoannamuka. TennoBbie MalIMHbI

20

http://class-
fizika.narod.ru/index.htm

Knaccnas ¢usuka
http://physics.nad.ru/physics.htm.
cDI/ISI/IKEI B aHUMalusiax

3.3

AFpCFaTHI)IC COCTOsIHHA BCIICCTBA.
®da3oBbIE Nepexoabl

14

http://class-
fizika.narod.ru/index.htm

Knaccnas ¢usuka
http://physics.nad.ru/physics.htm.
(I)I/I3I/IKa B aHUMalusiax

Hroro no pazneny

Paszpnen 4. JIEKTPOIMHAMUKA

49

4.1

DneKTpuYECcKoe ToJie

24

http://class-
fizika.narod.ru/index.htm

Knaccnas ¢usuka
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http://physics.nad.ru/physics.htm.

®dusuka B dHUMallusiax

http://class-
fizika.narod.ru/index.htm

4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 1 Knacchas ¢pusuka
http://physics.nad.ru/physics.htm.
®uznka B aHUMAIHIX
http://class-
fizika.narod.ru/index.htm

4.3 Toku B pa3nu4HbIX cpenax 6 Knacchas ¢pusuka
http://physics.nad.ru/physics.htm.
®uznka B aHUMAaIHIX

Utoro no pazneny 54
Pazznen 5. DU3HUYECKHUN MPAKTUKYM
5.1 du3nyeckuil NpakTUKyM 16 16
Wroro mo paszneny 16
PesepBHOe Bpems 10 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 170 3 16

I[TPOT'PAMME
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11 KJIACC

Ne
n/n

Paznen

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

1. JIEKTPOANMHAMUKA

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE pecypchl

11

MarunutHoe nose

14

http://class-
fizika.narod.ru/index.htm

Kiaccunas pusnka
http://physics.nad.ru/physics.htm.
dusuka B AHUMalusax

1.2

aﬂeKTpOMaFHI/ITHaH HHIAYKIHA

13 1

http://class-
fizika.narod.ru/index.htm

Kiaccnas pusnka
http://physics.nad.ru/physics.htm.
cDI/IL’»I/IKEI B aHUMalusiax

Hroro no pazneny

Pazgen 2. KOJIEBAHUSA U BOJIHBI

27

2.1

Mexannueckue KoneOaHus

10

http://class-
fizika.narod.ru/index.htm

Knaccnas ¢usuka
http://physics.nad.ru/physics.htm.
@mmca B aHUMaNusiax

2.2

DIeKTpOMarHuTHBIE KoJIeOaHus

15

http://class-
fizika.narod.ru/index.htm

Knaccnas ¢usuka
http://physics.nad.ru/physics.htm.
(I)I/I3I/IKa B aHUMaNusiax
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2.3

2.4

Mexanndeckue 1 SJICKTPOMAarHuTHBIC
BOJIHBI

OnTtuka

Hroro no pazneny

Pazzexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

10

25

60

http://class-
fizika.narod.ru/index.htm

Kiaccnas pusnka
http://physics.nad.ru/physics.htm.
dusuka B AHUMalusax
http://class-
fizika.narod.ru/index.htm
Kiaccunas pusnka
http://physics.nad.ru/physics.htm.
duzuka B AHUMalusax

3.1

Ocuosst CTO

http://class-
fizika.narod.ru/index.htm

Knaccnas ¢usuka
http://physics.nad.ru/physics.htm.
cDI/ISI/IKEI B aHUMalusiax

Hroro no pazneny

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1

KopnyckyJsipHO-BOJIHOBOW TyalIn3M

15

http://class-
fizika.narod.ru/index.htm

Kiaccnas ¢pusnka
http://physics.nad.ru/physics.htm.

du3nka B aHUMAIHAAX

4.2

duzuka aroma

http://class-
fizika.narod.ru/index.htm

Knaccnas ¢usuka
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http://physics.nad.ru/physics.htm.
q)I/I?;I/IKa B aHUMalUusx

®u3uKa aTOMHOTO 4/1pa U

http://class-
fizika.narod.ru/index.htm

4.3 S TeMEHTAPHELX HaCTIH 5 Knaccnas gusuka
P H http://physics.nad.ru/physics.htm.
dusuka B aHUMaLUAX
Utoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DNeMEeHTbl aCTPOHOMUU U

http://class-
fizika.narod.ru/index.htm

5.1 acTpodus 12 Knacchas ¢pusnka
TpOhU3UKH h i
P http://physics.nad.ru/physics.htm.
dusuka B aHUMausIX
Hroro no paszneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
http://physics.nad.ru/physics.htm.
6.1 Pu3nYeCKUil MPaKTUKYM 16 16 D-TTPTY: DY
®dusnka B aHUMAIHIX
Wroro mo pazneny 16
Pa3nen 7. OBOBIIAIOUIEE TIOBTOPEHUE
Cucremarusanus U 00001IeHne htto://class-
MIPEIMETHOTO COJICP KAHUS U OTThITA _pi. ; .
B fizika.narod.ru/index.htm
7.1 NeATEeTLHOCTH, MPUOOPETEHHOTO TIPH 15

u3ydeHuu kypcea ¢puszuku 10 — 11
KJIaCCOB

Knaccnas ¢usuka
https://resh.edu.ru/
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Hroro no pazaeny 15

PezepBHOE Bpemst 10

phys-ege.sdamgia.ru

OBIIEE KOJIMYECTBO YACOB I1O

17
[TPOTPAMME 0

16



https://phys-ege.sdamgia.ru/




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IlpakTunuyeckue
n/n Bcero H3ydyeHUusi  o0pa3oBaTebHbIE PECYPChI
padoThI padoTshI (Heens)
1 dusnka — pyHIaMeHTaIbHAS 1 1 http://physics.nad.ru/physics.htm.
HayKa O MPUPOJIE ®u3uKa B aHUMAaIUAX
Hayunsiif MeTon nmo3Hanus u . .
i A http://physics.nad.ru/physics.htm.
2 METOABI UCCIIEI0BAHUS 1 1
. ®du3uka B aHUMAIUIX
(bu3nuecKuX SIBICHUN
DKCIIEpUMEHT U TeOopus B
3 IIPOIECCE TIO3HAHUS IIPUPOJIBL. 1 1 http://physics.nad.ru/physics.htm.
Habmroienue u skciepuMeHT B ®du3uka B aHUMAIUAX
busnke
4 CriocoObl U3MepeHus 1 1 http://physics.nad.ru/physics.htm.
(U3HYECKUX BEIIMYUH dwu3nka B aHUMAITUIX
AOCOTIOTHAS M OTHOCUTEIbHAS ) )
. http://physics.nad.ru/physics.htm.
) MOTPEIIHOCTH U3MEPEHUI 1 1
dusuka B aHUMaIUIX
(bUBUYECKUX BEITMYUH
MonenupoBanue B pu3uKe.
Ponb 1 MecTo husuku B
5 (bopMHpPOBaHUN COBPEMEHHON 1 ) http://physics.nad.ru/physics.htm.

Hay4YHOU KapTHUHBI MUDa, B
HpaKTquCKOfI OCATCIIBHOCTU
monen

du3nka B aHUMAIHAAX
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http://physics.nad.ru/physics.htm
http://physics.nad.ru/physics.htm
http://physics.nad.ru/physics.htm
http://physics.nad.ru/physics.htm

MexaHnueckoe JIBUKEHUE.
CucreMa orcuera.

http://class-

OTHOCUTENBHOCTH . .

7 fizika.narod.ru/index.htm

MEXaHHYECKOTO JABMKEHUS.
Kiaccnas ¢pusnka
[Ipsimast 1 oOpaTHas 3aaun
MEXaHHUKHU
Paaunyc-BexkTop MarepuanbHON
TOYKH, €0 MPOEKIIUH Ha OCH http://class-

8 KoopauHaT. TpaekTopusi. fizika.narod.ru/index.htm
[Tepememenue. Cxkopocts. Ux Knaccnas ¢usuka
MPOSKIIMH HA OCH KOOPIAMHAT
PaBHOMEpHOE mpsMONIMHEHHOE

P r ; http://class-
nsuxenue. ['papuyeckoe . .
9 P fizika.narod.ru/index.htm
OIHMCaHNE PABHOMEPHOTO
. Kiaccunas pusnka
MPSIMOJIMHEHHOTO ABUKECHUS
C . http://class-
JIOKEHUE TepeMEIICHUN U . .

10 N p fizika.narod.ru/index.htm

ckopocren. Pemenue 3agau

Knacchas ¢pusuka
HepaBHoMepHOE 1BHKEHHE.
MrHoBeHHasi CKOPOCTb. http://class-

11 Yckopenue. [IpsmonuaeiiHOE fizika.narod.ru/index.htm
JBUKEHHE C TIOCTOSTHHBIM Knaccnas ¢usuka
YCKOpEHUEM
I'paduyeckoe omucanue http://class-

12 MPSIMOJIMHEIHOTO IBHKSHHUS C fizika.narod.ru/index.htm
MTOCTOSTHHBIM YCKOPEHUEM KrnacchHas ¢usnka
CBoOoHOE Ta/IeHHE. http://elkin52.narod.ru/

13 Y ckopenue cBOOOTHOTO 3anumarenpHas (pU3MKa B

mageHusa. 3aBUCUMOCTD

BOIIpOCax U OTBETax
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KOOP/MHAT, CKOPOCTH,
YCKOPEHHUSI OT BPEMEHH U UX
rpadguku

JIBr>keHue Tena, OpoIIeHHOTO

http://elkin52.narod.ru/

14 3anumarenbHas QU3KKa B
MO/, YIJIOM K TOPU3OHTY
BOIIPOCAX U OTBETaX
KpuBonuneiinoe 1BUXeEHHUE.
BIDKEHHE 10 OK HOCTH. .
A vpy)K http://elkin52.narod.ru/
VYrnoBas u nTUHEHHAs
15 3anumarenbHas QU3KKa B
ckopocts. [lepuon u yacrora.
BOIIPOCAX U OTBETaX
LenTpocTpemMuTenbHoe 1
MIOJIHOE YCKOPEHHUE
16 KonTponbhas padota no teme
"Kunemaruka"
Ilepssiii 3akoH HertoTOHA.
NHepuunanbHble CUCTEMBI
17 orcuéra. [TpuHIMT http://physics.nad.ru/physics.htm.
OTHOCHUTEILHOCTH I anmuies. dusuka B aHUMaIusIX
HeuneprinansHbie cCTEMBI
OTCY€Ta
Cwuita. PaBHOEHCTBYIOIIAS . .
g yro http://physics.nad.ru/physics.htm.
18 cwia. Bropoit 3akoH HeroToHa.
du3nka B aHUMAIHAAX
Macca
19 BiaumopeiictBue ten. Tpetwnii http://physics.nad.ru/physics.htm.
3aKkoH HproToHa dusuka B aHUMaIMAX
[IpuHINMI cynepno3unuu Cuil.
20 Pemenmne 3ama4 Ha http://physics.nad.ru/physics.htm.

MIPUMEHEHNE 3aKOHOB
Hrrotona

du3nka B aHUMAaIUAX
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3aKOH BCEMUPHOTO TATOTEHUS.

http://class-

OKBUBAJIIEHTHOCTD . .
21 . . fizika.narod.ru/index.htm
IPaBUTAIMOHHOW U MHEPTHOMN
Kiaccnas ¢pusnka
MAacChl
http://class-
Cuia TSDKECTH U YCKOPEHUE . )
22 yerop fizika.narod.ru/index.htm
CBOOOIHOTO MaJICHUS
Kiaccunast pusnka
BIDKEHHUE HEOECHBIX TEJI U UX
ch o ! A http://class-
HCKYCCTBEHHBIX CITYyTHHUKOB. . .
23 Y yr fizika.narod.ru/index.htm
IlepBas kocMuueckas
Knacchas ¢pusnka
CKOpoCTh. 3akoHbl Kemepa
http://class-
Cuna ocTH. 3akoH I'yka. . .
24 yapyr YK fizika.narod.ru/index.htm
Bec Tena
Knacchas ¢pusnka
Cuna tpenus. [Ipupona n
p p II)[H http://class-
BUJIBI CUJI TPEHUS. /IBHIKEHHUE B . .
25 g p . fizika.narod.ru/index.htm
KHUJKOCTHU U Taze ¢ yu€ToM
Knaccnas ¢usuka
CHWJIBI COITPOTHUBIICHUS CPEJIBI
26 JaBnenwue. ['mapocraTuueckoe http://physics.nad.ru/physics.htm.
nasnenue. Cuna Apxumena dusuka B aHUMAaIUAX
AOGCOIIFOTHO TBEPJIOE TEJIO.
27 [MocTynarensHoe 1 http://physics.nad.ru/physics.htm.
BpallaTeIbHOE ABIKEHUE dusuka B aHUMaIUAX
TBEPAOrO Tela
08 MOMEHT CHJIIBI OTHOCHTEIBHO http://physics.nad.ru/physics.htm.
ocu BparteHus. [linedo cuis dusuka B aHUMAaIUAX
29 CroxeHune cui, MPUI0KEHHBIX http://physics.nad.ru/physics.htm.

K TBepAoMy Teny. LlenTp

du3nka B aHUMAaIUAX
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TSOKECTHU Teja. Y CJIIOBUSA
paBHOBECHsI TBEPJIOTO TeJa.
Bupl paBHOBeCHS

http://physics.nad.ru/physics.htm.

30 Pemenwue 3amau
dusuka B aHUMausIxX
KonTtponbHast paborta 1o Teme
31 "Ilnnamuka. Ctatuka
TBep0ro Tena"
Wmnynbe maTepuaibHON
TOYKHU, CHCTEMBI .
’ http://elkin52.narod.ru/
MaTepHaIbHBIX ToueK. LleHTp
32 3anumaresnbHas PU3UKa B
Macc CUCTEMbI MaTePUATBHBIX
BOIIPOCAaX U OTBETAX
Touek. Teopema 0 IBHKEHUH
IIEHTpa Macc
NMmynbe cuibl 1 UISMEHEHHE
Y 3 http://class-
HUMITyJIbCa Tena. 3aKoH - .

33 Y fizika.narod.ru/index.htm
COXPaHEHUS UMITYJIbCA.

Knaccnas ¢usuka
PeaxkTnBHOE ABMKEHIE
MowMmeHT uMIynsca
MaTeprualbHON TOUKH. http://class-

34 [IpencraBneHne o COXpaHSHUN fizika.narod.ru/index.htm
MOMEHTa UMITyJIbCa B Knaccnas ¢usuka
IEHTPATBHBIX TOJISIX

35 Pemenue 3amau
Pabota cwtbl Ha MaioM 1 Ha
KOHEYHOM TMEePEMEIIICHHH. http://class-

36 I'padmueckoe mpeacraBaeHNE fizika.narod.ru/index.htm

paboThI cuiTbl. MOIITHOCTH
CHJIBI

Knacchas ¢pusuka
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Kunernueckas sneprus.
Teopema 06 u3mMeHeHUn

http://class-

37 . fizika.narod.ru/index.htm
KHHETUYCCKOM SHEPTUU
. Kiaccnas ¢pusnka
MaTepHUaIbHOU TOUKH
IToTeHuunanbHbIE U
HEIOTEHIINAIbHbIE CHIIBL. http://class-

38 [ToreHiuanbHast SHEPIHSL. fizika.narod.ru/index.htm
Bropas kocMudeckas KnaccHas ¢usuka
CKOPOCTh
Tperbs kocMuyeckas
cKkopocTh. CBsI3b pabOTHI
HEMOTECHIMAIBHBIX CHJI C http://class-

39 U3MEHEHNEM MEXaHUYECKOM fizika.narod.ru/index.htm
SHEPrUHU CHCTEMBI TeJ1. 3aKOH KnaccHas ¢usuka
COXPaHECHHS MEXaHHYECKON
SHEPTUU
YTpyrHe i Heympyrie http://class-

40 CTOAKHOBEHHA. ¥p aBHeHIfe fizika.narod.ru/index.htm
BepHynu 11 uaeanbHON

Knacchas ¢pusuka
KHUJTKOCTH
KonTponbhas padota no teme

41 "3aKOHBI COXpPAHEHUS B
MeXaHHKe"

PazBuTue npenacraBieHuit o

42 npupoie TerioTbl. OCHOBHBIE http://physics.nad.ru/physics.htm.
nonoxxenus MKT. {uddyzus. du3ukKa B aHUMAaIUAX
BpoyHoBcKkoe nBHKEHUE

43 CrpoeHue ra3000pa3HbIX, http://physics.nad.ru/physics.htm.

KHUIKHX U TBEPABIX TECJI.

du3nka B aHUMAIHAAX
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Xapaxrep JBHKECHUS U
B3aMMO/ICHCTBUS YaCTHI]
BelIeCTBa

Macca u pazMepbl MOJIEKYJT
(aromoB). KonunuectBo

http://physics.nad.ru/physics.htm.

44 BemiectBa. [locrosiHHas ®dwu3nKa B aHUMAIUIX
ABorazipo
45 Temmeparypa. TemmoBoe http://physics.nad.ru/physics.htm.
paBHoBecue. [lkana Llenbcus ®u3uKa B aHUMAaIUAX
46 Pemenue 3anau https://resh.edu.ru/
47 WneanbHelii ra3. 'a3oBbIe http://physics.nad.ru/physics.htm.
3aKOHBI dwu3nka B aHUMAIUIX
48 YpaBHenune Menieneena- http://physics.nad.ru/physics.htm.
Knaneiipona. Pemenue 3amau ®u3uKa B aHUMAaIUAX
http://class-
49 AbcooTHas TeMIepaTypa. fizika.narod.ru/index.htm
3akoH JlanbToHa
Knacchas ¢pusuka
H3omporieccsl B HICaTIBHOM http://class-
50 ra3e ¢ MOCTOSIHHBIM fizika.narod.ru/index.htm
KOJMYECTBOM BEI[ECTBA Knaccnas ¢usuka
I'paduyeckoe npencraBicHne http://class-
51 M30IPOIIECCOB: H30TEpPMa, fizika.narod.ru/index.htm
n30x0pa, n3obapa Kiaccnas ¢pusnka
http://class-
52 OcHoBHoe ypaBHeHHe MKT fizika.narod.ru/index.htm

Knaccnas ¢usuka
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http://elkin52.narod.ru/

53 Pemenue 3amau 3aHumarenbHas (pU3MKa B
BOIIPOCAaX U OTBETAX
CBs3b a0CONIOTHOM
TEeMIIEPATYPhI
TEPMOJJMHAMHYECKOI CUCTEMBI http://class-

54 CO CpeiHel KHHETHYECKOM fizika.narod.ru/index.htm
SHEpPrueil MoCTynaTeabHOro Knaccnas gusuka
TEIUJIOBOTO JABMKEHUS €€
YacTHUIl
O06o0mmenue u http://elkin52.narod.ru/

55 CUCTEeMaTH3alusl 3HAaHU 10 3anumarenbHas PU3UKa B
teme "OcHoBbl MKT" BOIIPOCax MU OTBETaX

56 KonTponbhas padota no teme
"OcnoBsl MKT"

TepMonnHaMuyeckasi cucTema.
3a/iaHre BHEIIHUX YCJIOBHIA
s TJI cucrembl. BuenHue u htto://class-
57 BHYTPCHIHE Hapavetbat fizika.narod.ru/index.htm
[TapameTtpsl T/] cuctemsl Kak
Knaccnas ¢usuka
CpeIHUE 3HAYCHUS BEJIMYNH,
OTMCHIBAIONINX €€ Ha
MHUKPOCKOTIHYECKOM YPOBHE
Hynesoe Hauano
TEPMOTMHAMHKH. http://class-
58 CaMonpou3BoIbHAS fizika.narod.ru/index.htm

penakcauus T/l cucteMsl k
TEIIOBOMY PAaBHOBECHUIO

Knacchas ¢pusuka
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Moaens naeaasLHOro ra3a B

http://physics.nad.ru/physics.htm.

59 TepMOJAMHAMUKE. Y CJIOBUS
- ®du3uka B aHUMAIUAX
MPUMEHUMOCTH 3TOI MOzenu
YpaBHenue Menzaeneena- . .
P . http://physics.nad.ru/physics.htm.
60 Knaneiipona u BeIpakxeHUe IS
N ®u3ukKa B aHUMAaIUAX
BHYTpPEHHEH SHEPruH
Bripaxkenue 1151 BHyTpeHHEH
JHEPTUU OJJHOATOMHOTO . .
P http://physics.nad.ru/physics.htm.
61 UJIeaTbHOTO Ta3a.
dusuka B aHUMaUsIX
KBazucrarnueckue u
HECTaTHYECKUE TPOIECCHI
DnemeHTapHas paboTa B
62 TEepMOJIMHAMKKe. Brraucienue http://physics.nad.ru/physics.htm.
paboTsI 1o rpaduKy mpoiecca ®dwu3nka B aHUMAIUIX
Ha pV-auarpamme
Tennmonepenaua kKak crnoco6
63 W3MEHEHUs BHYTpEHHEH http://physics.nad.ru/physics.htm.
sueprun T/] cuctemsr 6e3 ®u3ukKa B aHUMAaIUAX
COBEpIIEHUs pabOThI
Konpeknus, http://elkin52.narod.ru/
64 TEIIONPOBOJHOCTD, 3aHumarenbHas pu3nka B
M3ITydeHUe BOIIPOCAX U OTBETAX
KomnmnuecTBo TEmiIoThI.
TemnmoéMmkocTs Tena. Y aenpHas http://elkin52.narod.ru/
65 1 MOJISIpHAsl TETIIOEMKOCTH 3anumarenbHas PU3NKaA B
BellecTBa. Y elbHas TeIoTa BOIIPOCaX U OTBETAX
CTOpaHHUS TOTUINBA
66 Pacuér konmdecTBa TEMIOTHI http://physics.nad.ru/physics.htm.

IIpu TCIIIoncpeaadc

du3nka B aHUMAaIUAX
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ITonsaTue 00 aguabaTHOM

http://elkin52.narod.ru/

67 nporiecce. [lepBolii 3aK0H 3aHumarenbHas (pU3MKa B
TEPMOAMHAMUKH BOITPOCAX U OTBETaX
KomnyectBo Termtors! ¥ padbora .

p http://elkin52.narod.ru/
KaK MEepbl U3MCHCHHUS

68 N 3anumarenbHas GU3NKa B
BHyTpeHHeH 3Heprun T]]

BOIIPOCAaX U OTBETAX
CHCTEMBI
Bropoii 3akoH
TEPMOTUHAMUKH JIJIsI

69 PaBHOBECHBIX U http://physics.nad.ru/physics.htm.
HEPABHOBECHBIX MPOIIECCOB. dusuka B aHUMaLUAX
HeoOpatumocTh NpUpOIHBIX
MPOIIECCOB

70 [MpuHIMIBL AEiicTBUS http://physics.nad.ru/physics.htm.
TernoBbIX MarmuH. KITJ dusuka B aHUMaIUIX

http://elkin52.narod.ru/
MaxkcuMalILHOE 3HAUYEHNE

71 3aHumarenbHas pusnka B

KII. Hukn Kapuao
BOIIPOCAX U OTBETAX
http://elkin52.narod.ru/

12 Pemenue 3amau 3anumarenbHas PU3UKaA B

BOIIPOCaX U OTBETAX
OKOJIOTUYECKHE ACITEKTHI
HCIIOJIL30BAHUS TEIJIOBBIX http://elkin52.narod.ru/

73 nsuraresueil. Temnosoe 3anumarenbHas PU3NKaA B
3arpsi3HEHUE OKPYKAIOIIEi BOIIPOCAaX U OTBETAX
Cpensl

http://elkin52.narod.ru/
74 Pemenue 3amau 3anumMarenbHas PU3NKaA B

BOIIPOCAx U OTBETAX



http://elkin52.narod.ru/
http://elkin52.narod.ru/
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O0600111EHE U
CHCTEMATU3ALNS 3HAHUH T10

http://elkin52.narod.ru/

75 " 3aHumarenbpHas (pU3MKa B
teme "TepmoauHaMuKa.

" BOITPOCAX U OTBETaX
TerutoBeIe MaITUHEL
KonrponsHas pabora o teme http://elkin52.narod.ru/

76 "Tepmoaunamuka. TernnoBbie 3anumarenbHas pusnka B
ManIuHE" BOIIPOCAx U OTBETaX
ITapooOpa3zoBanue u .

Poobp http://elkin52.narod.ru/
KoHieHcanus. Mcnapenue n

7 3anumarenbHas QU3KKa B

KuIeHue. Y nejlbpbHas TeIIoTa
BOIIPOCAaX U OTBETAX

napooOpa3zoBaHus
Hacrimennsie n
HEHACBIIICHHBIC TTAPHI.
KauecTBeHHas 3aBUCUMOCTE
IUIOTHOCTH U JABJICHUS
HACBIIIIEHHOTO 1apa OT . .

P http://physics.nad.ru/physics.htm.

78 TEMIIEPATypbl, UX

. dusnka B aHUMAIHAAX
HE3aBHCUMOCTEL OT 00BhEMA
HACBIIIIEHHOTO TMapa.
3aBHUCHUMOCTh TEMIIEPaTyphI
KWAIIEHUd OT JaBJICHUA B
JKUIKOCTH
BnaxxHocThs BO3aYXA. . .
yx http://physics.nad.ru/physics.htm.
79 AOCOJIIOTHASA U OTHOCUTEIbHAA
dusnka B aHUMAUAAX
BJIaYKHOCTH
http://elkin52.narod.ru/
80 Pemenue 3amau 3anumarenbHas PU3NKaA B

BOIIPOCAx U OTBETAX



http://elkin52.narod.ru/
http://elkin52.narod.ru/
http://elkin52.narod.ru/
http://physics.nad.ru/physics.htm
http://physics.nad.ru/physics.htm
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TBépnoe Teno.
Kpucrannuueckue n

http://physics.nad.ru/physics.htm.

81
amopdHbIe TeIa. AHU3OTPOITHS dusuka B aHUMaLHUAX
CBOMCTB KPHUCTAJLIOB
IImaBiaenue u xpucTaIM3aIus. . .

P http://physics.nad.ru/physics.htm.

82 VYV nenpHas TEII0Ta IJIaBICHUS.

dusuka B aHUMausIX
CyOmumariust
Hedopmariu TBEPAOTO TENA.

83 Pactsxenne u cxxarue. Casur. http://physics.nad.ru/physics.htm.
Mopyns FOnra. [Ipenen dusnka B aHUMAIHIX
yrnpyrux aedopmaruii
TemnnoBoe pacuupeHmue

oc eP ép . http://class-
JKUIKOCTEN U TBEPABIX TEII. - .
84 A P fizika.narod.ru/index.htm
AHTapMOHH3M TETUIOBBIX
. Knacchas ¢pusnka
KOJIEOaHMI 4aCTHI] BEIIECTBA
oeob http://class-
eoOpa3oBaHUe YHEPTUU B . .
85 beobp P fizika.narod.ru/index.htm
(ha30BbIX Mepexo1ax
Knaccnas ¢usuka
v http://class-
aBHEHHE TEII0BOTO . .

86 P fizika.narod.ru/index.htm

Oaanca
Knacchas ¢pusuka
http://elkin52.narod.ru/

87 Pemenue 3amau 3anumarenbHas PU3UKaA B

BOIIPOCaX U OTBETAX
[ToBepXHOCTHOE HaATSKEHNE.
KanwmuisipHbie siBIICHHUS. http://class-
88 JlaByieHre TI0]T UCKPUBIICHHOM fizika.narod.ru/index.htm

[IOBEPXHOCTBIO KUIKOCTH.
®opmyia Jlannaca

Knacchas ¢pusuka
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O0600111EHE U
CHCTEMATU3ALNS 3HAHUH T10

http://physics.nad.ru/physics.htm.

89 Teme "ArperaTHbIe COCTOSHUS
®du3uka B aHUMAIUAX
BenrectBa. Pa3oBEIe
nepexomasl"
KonrponsHas pabora o teme
90 "ArperaTHble COCTOSTHUS
BemiectBa. PazoBble
nepexomant"
DnekTpu3anus Tea u eé
MIPOSIBIICHUS. DIEKTPUICCKUT
o1 3aps. J[Ba Buaa http://physics.nad.ru/physics.htm.
ANEKTPUUYECKUX 3aPSIOB. ®du3zuka B aHUMAIUAX
[IpoBoAHMKY, TUINEKTPUKU U
MOJIYIIPOBOTHUKH
DneMeHTapHBbIN
92 ANIEKTPUYECKHUH 3aps]. 3aKOH http://physics.nad.ru/physics.htm.
COXPaHEHHUS ANEKTPUIECKOTO ®dwu3uka B aHUMAIUIX
3apsaa
BaaMOzeHCTBAC 3APILOE. http://physics.nad.ru/physics.htm.
93 Toueunsie 3apsapl. 3aKOH
®dwu3uka B aHUMAIUIX
Kynona
http://elkin52.narod.ru/
94 Pemrenue 3anau 3aHuMareabHas PU3NKA B
BOIIPOCAaX M OTBETAX
Dnextpuueckoe mnoie. Ero http://class-
95 NCHCTBHUE HA DIICKTPUICCKUE fizika.narod.ru/index.htm

3apsiabl

Knaccnas ¢usuka



http://physics.nad.ru/physics.htm
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Hanpsox€nnocTth
3IEKTPUUYECKOTO OJIA.
[TpoOueIii 3apsa. Jlnanu

http://class-

96 HAMPSHKEHHOCTH fizika.narod.ru/index.htm
AJIEKTPUYECKOTO MOJIA. Kiaccnast pusnka
OaHOPOAHOE IIAEKTPUIECKOE
noJe
IloTenuanprHOCTD

H http://class-
3JIEKTPOCTATHYECKOTO ITOJIS. . .
97 P fizika.narod.ru/index.htm
PasHoCTE NOTEHIINAIOB U
Kiaccunas pusnka
HaIpsHKEHNE
ITorennuanbpHas SHEPTUS
H P http://class-
3apsia B DJIEKTPOCTATHUIECKOM . .

98 DA P fizika.narod.ru/index.htm

noie. ITorenmman

Kiaccunas pusnka
3JIEKTPOCTATUYECKOTO MOJIs
CBs13b HANPSHKEHHOCTH TIOJISL U http://class-

99 Pa3HOCTH MOTEHITUAIIOB IS fizika.narod.ru/index.htm
3IEKTPOCTATUYECKOTO MO Knaccnas ¢usuka

100 [TpuHIUT CyTIEePIO3UITHU http://physics.nad.ru/physics.htm.
BJIEKTPUYECKUX MOJEH dusuka B aHUMaIUIX

http://elkin52.narod.ru/

101 Pemenue 3amau 3aHuMarenabHas QU3UKa B

BOIIPOCAX M OTBETaX
ITone Toueuynoro 3apsnaa. [Tone . .
P N http://physics.nad.ru/physics.htm.

102 PaBHOMEPHO 3apsKEHHOU

dusnka B aHUMAaIHAAX
cepsl
ITosre paBHOMEDPHO . .
p p . http://physics.nad.ru/physics.htm.
103 3apsHKEHHOT0 10 00BEMY

mapa. [lone paBHOMEpHO

du3nka B aHUMAIUAX
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3apsKCHHON OECKOHEUHOU
TUIOCKOCTH

[IpoBoaHUKY B

http://class-

104 ANEKTPOCTATUYECKOM IIOJIE. fizika.narod.ru/index.htm
VYcioBre paBHOBECHS 3apsiiOB Knaccnas gusuka
JIMDIEKTPUKH U http://class-

105 MOJYIIPOBOTIHUKH B fizika.narod.ru/index.htm
ANEKTPOCTATHYECKOM I10JIC KrnaccHas ¢gusuka
Konpaencarop.

DIEeKTPOEMKOCTD http://class-

106 KOHJIEHCATOPA. fizika.narod.ru/index.htm
DNeKTPOEMKOCTD IIJIOCKOTO Kiaccunas pusnka
KOHJICHCATOpa

http://class-
[NapamiensHOE cOeTUHEHNE . .
107 P s fizika.narod.ru/index.htm
KOHJICHCATOPOB
Knacchas ¢puzuka
http://class-
ITocnemoBarenpHOE .. .
108 A fizika.narod.ru/index.htm
COEIMHEHNE KOHJIEHCATOPOB
Knaccnas ¢usuka
http://class-
DHeprus 3apsHKeHHOT0 . .

109 P P fizika.narod.ru/index.htm

KOHJICHCATOpa
Knaccnas ¢usuka
http://elkin52.narod.ru/

110 Pemenue 3amay 3anumarenpHas (pU3uKa B

BOIIPOCAaX M OTBETAX
BIDKEHHE 3apsHKEHHON . .
A p http://physics.nad.ru/physics.htm.

111 YaCTHUIbI B OJJHOPOJHOM

QJICKTPUYICCKOM I10JIC

du3nka B aHUMAaIUAX
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http://elkin52.narod.ru/

112 Pemenue 3amau 3aHumarenbHas (pU3MKa B
BOITPOCAX U OTBETaX
O06001enue u http://class-

113 cHCTeEMAaTH3aIs 3HaHUH 110 fizika.narod.ru/index.htm
TeMe "DieKTpudeckoe noie" Knacchas ¢pusuka

114 KontposbHas paboTa mo teme
"JnekTpuueckoe mose"

Cuia Toka. I1ocTOSIHHBIH TOK.
v http://class-
CJIOBUSI CYILIECTBOBAHUSA . .
115 ym fizika.narod.ru/index.htm
MTOCTOSTHHOTO JIEKTPUYECKOTO
Kiaccunas pusnka
TOKa
" i http://class-
CTOYHUKH TOKa. Hanpsokenue . .

116 p fizika.narod.ru/index.htm

u 3/1C
Knacchas ¢pusuka
3akon OMa 1S yuacTKa Ieru. http://class-

117 DNeKTpuIecKoe fizika.narod.ru/index.htm
COIMPOTUBIICHUE Knaccnas ¢usuka
3aBUCUMOCTE COIIPOTHUBIIEHUS

p http://class-
OJIHOPOJIHOI'O IIPOBOIHUKA OT _ .
118 poa p fizika.narod.ru/index.htm
€ro JUIMHBI U IJI0IA 1
Knaccnas ¢usuka
MOTICPEYHOTO CEUCHHUS
v http://class-
€JIbHOE COIPOTUBIICHUE . ]

119 a p fizika.narod.ru/index.htm

BemiecTBa. Pemenne 3amau
Knaccnas ¢usuka
IlocnegoBarensHOE, . .
http://physics.nad.ru/physics.htm.

120 [apajuIeIbHOE, CMEIIAHHOE

COCAUHCHUC ITPOBOJIHUKOB

du3nka B aHUMAaIUAX
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Pacuér pa3BeTBIEHHBIX

http://physics.nad.ru/physics.htm.

121 AIIEKTPUICCKUX TIETIEH.
dusrka B aHUMaIHIX
[TpaBuna Kupxroda
http://elkin52.narod.ru/
122 Pemrenue 3amau 3anumarenbHas GU3NKa B
BOIIPOCAaX U OTBETAX
Pabora ayekTpudaecKoro Toka. M .
123 fizika.narod.ru/index.htm
3akon Jlxoyns —Jlenna
Knacchas ¢pusnka
http://elkin52.narod.ru/
124 Pemenue 3amau 3anumarenbpHas (pU3uKa B
BOIIPOCAaX U OTBETAX
MOIIHOCTB 3JIEKTPHUECKOTO http://class-
125 ToKa. TeraoBast MOIHOCTb, fizika.narod.ru/index.htm
BBIJIEIIIEMasi Ha PE3UCTOpE Knacchas pusuka
http://elkin52.narod.ru/
126 Pemrenue 3amaq 3anumarenbHast pu3nka B
BOIIPOCAaxX U OTBETAX
BJIC u BHyTpeHHEE http://class-
127 COIIPOTHBIIEHNE UCTOYHHUKA fizika.narod.ru/index.htm
TOKa Kinaccnas ¢puznka
3akod Oma IS IIOJIHOM http://class-
128 (3aMKHYTOM) 2JIEKTPUIECKOMH fizika.narod.ru/index.htm
Lenu Knaccnas ¢usuka
http://elkin52.narod.ru/
129 Pemenue 3amau 3anumarenbHas PU3NKaA B

BOIIPOCAx U OTBETAX
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http://class-

130 MOWHOCTh UCTOYHUKA TOKA fizika.narod.ru/index.htm
Kiaccnas pusnka
http://physics.nad.ru/physics.htm.

131 KopoTtkoe 3ambikanmne
dusuka B aHUMausIxX

132 Konpencarop B menu http://physics.nad.ru/physics.htm.

MIOCTOSIHHOTO TOKa ®du3zuka B aHUMAIUIX
http://elkin52.narod.ru/

133 Pemenue 3amau 3aHumarenbHas (pU3uKa B
BOIIPOCAaX U OTBETAX

Pemrenue 3amau mo teme http://elkin52.narod.ru/

134 "IIoCTOSIHHBIN MEKTPUUECKUI 3aHumMaresnbHas QU3UKa B

TOK" BOITPOCAX U OTBETaX
Pemrenue 3amau mo teme http://elkin52.narod.ru/
135 "IToCTOSIHHBIN MEKTPUUYECKUI 3aHuMarenabHas QU3UKa B
TOK" BOITPOCAX M OTBETAaX
Pemrenue 3amay mo reme http://elkin52.narod.ru/
136 "IIoCTOSHHBIN IMEKTPUUECKUI 3aHumarenbHas pu3nka B
TOK" BOITPOCAX U OTBETAX
O6obmerme u . http://class-
137 CUCT evlvwaTmaHHﬂ 3HaHwi 1o fizika.narod.ru/index.htm
teme "[locTostHHBII
. Knacchas pusuka
ANEKTPUYECKUIN TOK
KonTponbHas pabota mo Teme
138 "TIoCTOSHHBIN IEKTPUUECKUI

TOK
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DneKTpuyuecKas MpOBOANMOCTh
pas3IMYHBIX BEIIECTB. http://class-

139 DJIeKTPUIECKUIl TOK B 1 fizika.narod.ru/index.htm
MeTaax. Knaccnas ¢usuka
CBepXnpoBOJIUMOCTD
DNEeKTPUUYECKHI TOK B

P http://class-
acTBOpax U pacriaBax . .
140 P P P 1 fizika.narod.ru/index.htm
ANEKTPOIIUTOB. 3aKOHBI
Kiaccnas pusnka
Dapagest U1 SIEKTPOIU3a
5 http://class-
DNEeKTPpUYECKHUI TOK B razax. . .

141 P 1 fizika.narod.ru/index.htm

IIna3zma
Kiaccunast pusnka
DJIEKTPUUECKUI TOK B http://class-

142 Bakyyme. BakyymHbIe 1 fizika.narod.ru/index.htm

prOOpbI Knaccnas ¢usuka
http://class-
DNEeKTPUUECKUN TOK B . .
143 1 fizika.narod.ru/index.htm
TTOJTYIIPOBOTHUKAX
YHPOBOA Kinaccnas ¢puzuka
http://class-
[TonynpoBOIHUKOBBIE . .
144 1 fizika.narod.ru/index.htm
npubopsI
Knacchas ¢pusuka
Pu3NYECKUil NPAKTUKYM 110
teMe "M3mepeHune cuilbl TOKa U
HAMpPSDKEHUS B 1IENU
MOCTOSIHHOTO TOKa IpU

145 P 1 1
TTOMOIITY aHATIOTOBBIX U
U (HPOBBIX H3MEPUTEITBHBIX
pubopoB" unu "3HaKOMCTBO C
uudpoBoii 1abopaTopueit Mo
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¢usuke. [Ipumepsl u3MepeHus
(bU3NYECKUX BETUYUH MPU
MIOMOILM KOMITBFOTEPHBIX
TATYNKOB"

146

Pu3NYECKUl IPAKTUKYM 110
teme "U3yuenue
HEPAaBHOMEPHOI'O JIBUKEHUS C
LIETIBIO OIPEIEICHUS
MTHOBEHHOM cKopocTh"

147

148

149

Pu3NYECKUl NPAKTUKYM 110
teMe "M3mepeHue ycKopeHus
MIPU IPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHUU
110 HAKJIOHHOM IJIOCKOCTH"
uinu "Uccinenosanue
3aBUCUMOCTH ITyTH OT BPEMEHU
MIPU PAaBHOYCKOPEHHOM
nBIOKeHun"

Pu3nyecKuil NPaKTUKYM 110
teMe "M3mepenne ycKopeHus
CBOOOJHOTO MajgeHus" Uin
"N3yueHue nBUKEHUS TeNa,
OpOILIEHHOTO0 TOPU3OHTAIBHO"

Pu3NYECKUil NPAKTUKYM 10
teme "M3yyeHue ABUKEHUS
Teja Mo OKPYKHOCTH €
MOCTOSIHHOM MO MOJTYJTIO
CKOPOCTBIO" MITH
"ccnemoBaHue 3aBUCUMOCTH




neproja ooparieHus
KOHHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"

150

Pu3NYECKUl IPAKTUKYM 110
teme "U3mepenue
PaBHOJACUCTBYIOLIEH CUJIbI IPU
JBUKEHUH OpycKa o
HaKJIOHHOM TJIOCKOCTHU" WIIN
"[IpoBepka rurnoTe3sl 0
HE3aBUCHUMOCTH BPEMEHU
JBUKCHHSI OpyCcKa 1o
HAKJIOHHOM MJIOCKOCTH HA
3a/IaHHOE PACCTOSIHHUE OT €0
Macchr"

151

152

Ou3nYecKuii MpakTUKyM MO
teme "HccnenoBanue
3aBUCUMOCTH CHUJI YIIPYTOCTH,
BO3HHUKAIOIINX B MPYKUHE U
PE3UHOBOM 00pasIle, OT UX
nepopmarun win "HU3ydenue
JBUKEHUSI CHCTEMBI TE,
CBA3aHHBIX HUTHIO,
MIEPEKUHYTOMN Yepe3 JErKUi
omox"

Pu3NYECKUil IPAKTUKYM I10
teMe "M3mepenne

KO3 uIMEeHTa TPEHUs 10
BEJIMYMHE YTJIIOBOTO
Kod(purmenTa 3aBUCUMOCTH
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Frp(N)" win "UccnenoBanue
JBUKEHUSI OpycKa o
HAKJIOHHOM TJIOCKOCTHU C
nepeMeHHbBIM K03 G DHUITEHTOM
Tpenus" win "M3ydyenue
JIBMDKEHUS TPy3a Ha BaLy C
TpeHuem"

Pu3nyUeCKUil NPAKTUKYM I10
teme "HccaenoBanue ycaoBui
paBHOBECHUs TBEPIOTO Tea,
HMMEIOIIETO OCh BpaleHus"
nin "KoHcTpyupoBaHue
KPOHUITEHMHOB U pacy€T CUII
ynpyrocta" wiu "HU3yuenune
YCTOWUYMBOCTHU TBEPAOTO TEa,
HMMEIOIIETro MIoNaab Onops"

154

@uU3NYECKUI NPAKTUKYM T10
teMe "M3mepeHne ummnysnca
Teja 1o TOPMO3HOMY ITyTH"
niu "M3MepeHue Cuibl TATH,
CKOPOCTH MOJAEIN
JIEKTPOMOOMIIS U MOIIIHOCTH
cwibl TAru" unm "CpaBHeHue
WU3MEHEHHUS UMITyJIbCa TEJa C
HMITYJIbCOM CHJIBI" WJIN
"HccnenoBanue COXpaHEHUS
UMITYJIbCa TPU yIIPYTOM
B3aNMOJEHCTBUMN" WK
"N3MepeHne KNHETUUECKON




SHEPIUH Tella 10 TOPMO3HOMY

yTU

155

156

157

Pu3NYECKUl IPAKTUKYM 110
teme "U3yuenue
M30TEPMHUUYECKOTO IpoIecca
(peKOMeH10BaHO
UCIOJIb30BaHue UG POBOI
nabopaTopun)" WIn
"N3yueHne u30XopHOro
npouecca" uin "N3yuenue
n300apHOTO mporecca’ Uit
"[IpoBepka ypaBHEHUs
COCTOSIHUS"

Ou3nYecKuil MpakTUKyM 1O
teme "M3mepeHue yaenbHou
TEIUIOEMKOCTH" MIIH
"UccnenoBanue mpoiecca
OCTBIBaHUS BelllecTBa' MK
"HccnenoBanue agnabaTHOro
npouecca” nwim "HU3ydenne
B3aMMOCBS3U YHEPTUU
MEXKMOJIEKYJIIPHOTO
B3aUMOJICHCTBHSA U
TEeMIIEePaTypPhl KUTICHUS
JKUIKocTen"

Pu3NYECKUil NPAKTUKYM 10
teMe "H3yueHue
3aKOHOMEPHOCTEN UCIIapEHUS
xunkocten" wim "M3mepenue

07.05.2024
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159

YACJIBbHOU TEIJIOTHI TIJIaBACHUS
npaa" uiaum "M3yueHue cBONCTB
HACBIILICHHBIX MMapoB" Wiu
"U3mepenue abCoMOTHON
BJIQYKHOCTH BO3/[yXa U OIICHKA
Macchl [1apoB B TOMEILEHUN".
N3mepenue kodpdummenrta
MMOBEPXHOCTHOT'O HATSKEHUS

Ou3nYecKuil MPakTUKyM MO
Teme "HaOnronenue
MIpEBpaILEeHUs SHEPTHH
3apsKEHHOr0 KOHEHCATopa B
SHEPTUI0 U3ITyYEHUS
ceeroanona" wiu "M3ydenue
MPOTEKAHUS TOKA B IICTIH,
cozepxaiieit konaencarop”
niu "Pacnipenenenne pasHocTu
MOTEHIIUAJIOB (HATIPSKEHUS )
IIPU MOCTIeI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB"

Pu3nuecKuil NPaKTUKYM 110
teMe "HccnenoBanue
CMEIIAHHOTO COEANHEHHUS
pesucropoB” unu "U3mepenue
YAEIBHOTO COITPOTHUBIICHUS
MIPOBOJTHUKOB" MU
"HccnmenqoBanne 3aBUCHMOCTH
CHWJIBI TOKA OT HaIPSHKEHUS JUIS
JIaMITbl HAaKaJTuBaHUS"
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Pu3NYECKUl IPAKTUKYM 110
Teme "HaOmronenue
AJIEKTPOn3a" WIH
"U3mepenue 3apsna
OJHOBAJICHTHOI'O MOHA' HJIN
"WccmenoBanue 3aBHCUMOCTH 1
CONPOTHUBIICHUS
TEPMOPE3UCTOPA OT
temneparypsl” win "CHsatue
BOJIbT-aMIIEPHOU
XapaKTePUCTUKH Aroaa"

161

PesepBHEIil ypok. O000IICHHE
U CUCTEMAaTU3alMs 3HAaHUU 110 1
Teme "Kunemaruka"

https://resh.edu.ru/

162

163

164

PesepBHblitl ypok. O60611eHNE
Y CUCTEMAaTH3alMs 3HAHUH 110 1
teme "JluHamuka"

PesepBHblit ypok. O600611eHNE
U cUcTeMaTH3alus 3HaHUH 1o 1
teMe "CraTuka TBEpAoro rena”

PesepubIil ypok. O60611eHIE
Y CUCTEMAaTU3alMsl 3HAaHUHU 110
TeMe "3aKOHBI COXPAHEHHUS B
MexaHHuke"

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

165

PeseprubIiil ypok. O600611eHIE

U cucreMarni3anusia 3HaHUH 110

Teme "OCHOBBI 1
MOJIEKYJISIPHO-KUHETHUECKON

teopun"

https://resh.edu.ru/
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PesepBHeIit ypok. O6001ICHNE
M CHCTEMAaTH3alis 3HAHUH 110
teme "TepmonnHamuka.
TennoBrie MaTUHEL"

https://resh.edu.ru/
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PesepBHeIit ypok. O6001ICHNE
Y CUCTEeMaTu3alus 3HaHUH 1o
Teme "ArperatHbie COCTOSHUS
BemiectBa. PazoBble
nepexomant"

https://resh.edu.ru/

168

PesepBHeIit ypok. O6001ICHHE
Y CUCTEMAaTH3aIHsI 3HAHUH 110
Teme "Dnekrpuueckoe nose"

https://resh.edu.ru/

169

PesepBHeIit ypok. O6001ICHHE
Y CUCTEMAaTH3aIHsI 3HAHUH 110
teme "TlocTossHHBIH
ANEKTpUYECKUi TOK"

https://resh.edu.ru/

170

PesepBHblit ypok. O60011eHNE
Y CHCTEMAaTH3alus 3HaHUH 10
TeMe "TOoKHU B pa3InYHBIX
cpenax"

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

170

16

https://resh.edu.ru/




11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoxa Bcero Kontpoapirie  Ipaxruteckue U3y4eHusi 00pa3oBaTeJbHBIC PeCypPChl
padoThI padoThI (Herer)
BsaumogeiicTBue
ITOCTOSIHHBIX MarHuTOB M http://class-

1 MIPOBOJHUKOB C TOKOM. 1 1 fizika.narod.ru/index.htm
MaruautHoe mone. ['umoresa Knacchas ¢usuka
Awmnepa
BekTop MarHuTHOM
uHayknud. [TpuHmmn http://class-

2 CYIIEPIIO3UIINH MarHUTHBIX 1 1 fizika.narod.ru/index.htm
noJiei. JINHUM MarHUTHOU Knacchas ¢puznka
HUHIYKITUH
MarsuTHoe 1oJje http://class-

3 MPOBOJTHUKA C TOKOM. OTIBIT 1 1 fizika.narod.ru/index.htm
Opcrena Krnacchas ¢pusuka

) http://class-

4 Cua Awmrepa, & 1 1 fizika.narod.ru/index.htm
HaTpaBJICHUE U MOJIYJTh Knacenas disuka

http://elkin52.narod.ru/

5 Pemenue 3amau 1 1 3anumarenpHas GU3MKa B

BOIPOCAX U OTBETAX
[Ipnmenenue 3akona Amrepa. http://physics.nad.ru/physics.htm.
6 DIEKTPON3MEPUTEITbHBIE 1 2

prOOpbI

dusuka B aHUMAIUAX



http://class-fizika.narod.ru/index.htm
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http://physics.nad.ru/physics.htm

Cuna Jlopenua, eé
HaIpaBJICHUE H MOJTYJIb.

http://physics.nad.ru/physics.htm.

7 JBr>keHue 3apsiKeHHOM
YaCTHLB! B OJHOPO/IHOM dusuka B aHuManuax
MarHUTHOM II0JIE
http://elkin52.narod.ru/
8 Pemenue 3amau 3anumarenbHas (GU3UKaA B
BOIIPOCAxX M OTBETaX
http://physics.nad.ru/physics.htm.
9 Pabota cunbl JlopeHniia
dusuka B aHuManuax
http://elkin52.narod.ru/
10 Pemenue 3amaq 3anumarenbHas (U3MKa B
BOIIPOCAX U OTBETAX
MarnutHO€ nosie B BelIecTse. http://phvsics.nad.ru/physics.htm.
11 deppoMarHeTuky, napa- u
MAMArHETHKH dusuka B aHuManuax
OCHOBHBIE CBOICTBA
o http://class-
€pPOMAarHeTUKOB. . .
12 pp fizika.narod.ru/index.htm
IIpumeHeHue
Knacchas ¢pusnka
(beppoMarHeTuKoB
http://elkin52.narod.ru/
Pemrenue 3agad mo reMme
13 \ | 3anumarenbHas (GU3KUKa B
MarsutHoe 11071€
BOMPOCAaX U OTBETAX
http://elkin52.narod.ru/
Pemrenue 3agad mo reMme
14 3aHnMarenbHas QU3KKa B

"MarautHoe mose"

BOIIPOCax U OTBETAxX



http://physics.nad.ru/physics.htm
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SIBneHue 3IeKTPOMAarHuTHON

http://physics.nad.ru/physics.htm.

15 nHayknuu. [ToTok BekTopa
MarHUTHOH HHYKIUH ®u3uKa B aHUMalUax
http://class-
16 SJAC unayKIMU fizika.narod.ru/index.htm
Knaccnas ¢pusnka
. 3aKOH 3IIEKTPOMATHUTHOI http://physics.nad.ru/physics.htm.
uHaykiun Oapanes ®du3uKa B aHUMAIUIX
http://class-
B . .
18 HXPEBOC STCKTPHACCKOC fizika.narod.ru/index.htm
nosne. Toxku dyko
Knaccuas pusuka
http://class-
9J1C . .
19 imHHiﬁiﬂr EBO — fizika.narod.ru/index.htm
ABIDRYIR POBOA Knaccuas ¢usuka
http://elkin52.narod.ru/
20 Pemenue 3amaq 3anumarenbHas (pU3MKa B
BOTIPOCAX U OTBETaX
http://physics.nad.ru/physics.htm.
21 IIpaBuiio Jlenna
duszuka B aHuManuax
WnnykruBHocTs. Karymika http://physics.nad.ru/physics.htm.
22 WHJIYKTUBHOCTH B LIETIA
MTOCTOSTHHOTO TOKA du3nKa B aHUMAIHAX
- SIBJeHME CAMOMHTYKIIIH. http://physics.nad.ru/physics.htm.
S/1C camomHyKIHH ®du3uKa B aHUMAaIUAX
DHeprusi MarHUTHOTO TOJIS http://class-
24 KaTyIIKH C TOKOM. fizika.narod.ru/index.htm

DNEeKTPOMArHUTHOE TT0JIe

Krnacchas ¢pusuka
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http://elkin52.narod.ru/

25 Pemenue 3amau 3anumarenbHas (GU3UKaA B
BOIIPOCAX U OTBETaX
O60061eHue u http://elkin52.narod.ru/

26 CUCTEMAaTU3alMsl 3HAaHUN 110 3anumaresnbHas GU3MKA B
TeMe "DJIeKTpoinHaMuKa" BOIIPOCAX U OTBETAX

27 KonTponbHas padoTa 1mo Teme
"DnexTpoauHaMuka"

KonebarenbHas cucrema. http://class-

28 CBo0OoHBIE KOIECOaHUA. fizika.narod.ru/index.htm
I"apmonnueckue KoneOaHus KnaccHas ¢pusnka
Kunemarnueckoe u http://class-

29 MIMHAMUYECKOE OTIMCAHUE fizika.narod.ru/index.htm
KOJieOaTeNbHBIX IBHKCHUI KnaccHas ¢pusnka
DHepreTudyeckoe ONMCcaHue.

BriBox nuHaMHU4eckoro htto://class-
g Onvcarlivl TapNOHIHECKX fizika.narod.ru/index.htm
KoJIeOaHUH U3 BX
Knacchas ¢usnka
HHEPTETHYECKOTO U
KMHEMATHYECKOTO OTTUCAHUS
Awmruutyna u dasza m .
31 . fizika.narod.ru/index.htm
KoJieOaHmi
Knacchas ¢pusnka
[Iepnon n wactora
koneOanwmii. [Tepron MasbIx http://class-
32 CBOOOTHBIX KOJICOaHUI fizika.narod.ru/index.htm

MaAaTEMAaTHUYCCKOro MassiTHHKA.

[Tepron cBOOOIHBIX

Krnacchas ¢pusuka
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KoJ1e0aHui NPYKUHHOTO
MasiTHUKA

3aryxaromue KoieOaHusl.

http://class-

33 BrinyxaeHHbie KojaeOaHusl. fizika.narod.ru/index.htm
Pe3onanc Knacchas ¢pusuka

http://class-

34 ABTOKONICOAHMS fizika.narod.ru/index.htm
Knacchas ¢puznka
http://elkin52.narod.ru/

35 Pemenue 3amau 3anumarenbpHas (U3MKa B
BOIIPOCAxX M OTBETaX

VYpoxk-koHpepeHuus

36 "MexaHUYECKHE KOJIcOaHus B
MY3BIKAJIbHBIX
UHCTpyMEHTax"

O6obmerme u . http://elkin52.narod.ru/

37 CHCTe}:/I ATVSATITL SHAHHIH TO 3aHumMarenbHast pU3uKa B
Teme "MexaHu4ecKue

BOMPOCAaX U OTBETAX
KoJieOaHus"
DIIeKTPOMarHUTHBIE http://class-

38 kojieOanus. KoneOarenbHbIi fizika.narod.ru/index.htm
KOHTYp Krnacchas ¢pusuka
®opmyna Tomcona. CBs3b
aMILTUTY/IBI 3apsaa http://class-

39 KOHJICHCATOPa C aMILTATYI0H fizika.narod.ru/index.htm

CHJIBI TOKA B KOJIEOATENbHOM
KOHTYpE

Knaccuas ¢pusnka
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3aKOH COXpaHEHUS SHEPTUU B

http://physics.nad.ru/physics.htm.

40 UaeabHOM KOJIe0aTeIbHOM
KOHTYpE dusuka B aHuManuax
3aryxaroiue
SJICKTPOMArHUTHBIC http://physics.nad.ru/physics.htm.
41 KoJieOaHus. BeIHyX/1IeHHbIE
3IIEKTPOMArHUTHBIE Puzuka B aHUMaIMSX
KoJieOaHMs
ITepemennbiii TOK. Pesnctop http://physics.nad.ru/physics.htm.
42 Y KOHJICHCATOP B LIETIH
MepeMeHHOT0 TOKa ®du3uka B aHUMaIUsIX
s KaTyika HHIyKTHBHOCTH B http://physics.nad.ru/physics.htm.
LIETIA TTIEPEMEHHOTO TOKa OH3KKa B AHIMALISX
3akon Oma st http://physics.nad.ru/physics.htm.
44 AIEKTPUYECKOH 1enHn
IIepEMEHHOT0 TOKa dusuka B aHuManuax
MoIHOCTb IEPEMEHHOT0 ) )
45 ToKa. AMIUIITY/IHOE H http://physics.nad.ru/physics.htm.
JeCTBYIOIIEE 3HAUCHUE OHU3KKA B AHIMALSX
CHJIBI TOKA U HATPSHKEHUS
. http://class-
46 Pesonatic b s1eKTpiecKolt fizika.narod.ru/index.htm
He Knacchas ¢pusnka
http://elkin52.narod.ru/
47 Pemenue 3agau 3anumarenpHas (GU3UKa B

BOIIPOCax U OTBETAxX



http://physics.nad.ru/physics.htm
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http://physics.nad.ru/physics.htm
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WneanbHblif Tpanchopmarop.
[Tpou3sBoacTBO, epenaya u

http://class-

48 . fizika.narod.ru/index.htm
noTpeOICHNE SICKTPUICCKOM
Knaccuas ¢usuka
SHEPTUU
DKOJIOrM4eCcKUe pUCKU IIpU
MIPOU3BOJICTBE
p " http://class-
anektTposHepruu. Kynprypa . .
49 POSHEP YIrLYP fizika.narod.ru/index.htm
WCIIOJIb30BAHUS
Knaccunas pusuka
AJIEKTPOIHEPTUU B
MOBCETHEBHOM JKU3HU
http://elkin52.narod.ru/
50 Pemenue 3amau 3anumarenbHas (GU3MKa B
BOIIPOCAX U OTBETaX
http://elkin52.narod.ru/
o1 Pemenue 3anau 3aHumMarenbHast pU3uKa B
BOTIPOCAX U OTBETaX
O60061eHue u )
. http://elkin52.narod.ru/
CUCTEeMAaTH3aIHsI 3HAHHUH 110
52 " 3anumarenbHas (pU3KKa B
TeMe "DIIeKTPOMAarHUTHbIE
. BOTIPOCAX U OTBETaX
KoJieOaHus
MexaHu4ecKue BOJTHBI. http://class-
53 XapaKkTepUCTUKH fizika.narod.ru/index.htm
MEXaHWYECKHUX BOJTH Knaccuas ¢pusnka
Choi http://class-
BOICTBa MEXaHUYECKHX . .
54 fizika.narod.ru/index.htm
BOJIH
Knacchas ¢pusnka
http://class-
55 3ByK. XapaKTepUCTHKH 3BYKa fizika.narod.ru/index.htm

Knacchas ¢pusuka
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Wudpas3Byk U yibTpasBykK. http://class-
56 [IIymoBOE 3arpsi3HEHHE fizika.narod.ru/index.htm
OKpY>Karolleu cpeibl Knaccuas ¢pusnka
http://elkin52.narod.ru/
o7 Pemenue 3amau 3anumaresnbHas GU3MKA B
BOIIPOCAX U OTBETAX
OJNEKTPOMArHUTHBIC BOJIHBI. http://physics.nad.ru/physics.htm.
58 Wzny4yenune
3IIEKTPOMArHUTHBIX BOJIH Puzuka B aHUMALMAX
JHEPrrs JNEKTPOMATHATHEIX http://physics.nad.ru/physics.htm.
59 BOJIH. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH Pusuka B aHUMAIHSX
[Ikasna 31eKTpOMarHUTHBIX _ _
50 pouH. [IprMeHeHue http://physics.nad.ru/physics.htm.
AIIEKTPOMATHUTHBIX BOJIH B DU3HKa B AHEMAIHIX
TEXHHUKE U OBITY
[TpUHIKITBL PAIHOCBS3H U
TeneBucHNs. Paqnonokanusi. http://class-
61 DNeKTPOMarHuTHOE fizika.narod.ru/index.htm
3arpsI3HEHUE OKPYIKArOIIEH KnaccHas dpusuka
Cpeibl
6 KoHTpombHast paboTa o Teme http://physics.nad.ru/physics.htm.
"Konebanus u BOTHBI" OHU3MKa B AHHMALSX
Cgert. 3akoH http://class-
63 MPSIMOJTUHEHHOTO fizika.narod.ru/index.htm

pacnpocTpaHeHHUs CBeTa

Knaccuas ¢pusnka
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Pemenue 3aau Ha
MPUMEHEHHE 3aKOHA

http://elkin52.narod.ru/

64 . 3anumarenbpHas (GU3UKaA B

MPSMOJIMHEHHOTO

BOIIPOCAX U OTBETaX
pacrnpocTpaHeHHUs CBETa
Otpaxkenue cBeta. [110cKoe http://class-

65 3epkaino. Cepuyeckoe fizika.narod.ru/index.htm
3epKaJIo KnaccHas ¢usuka
[Ipenomiienune ceera.

AOCOIIOTHBINA U
OTHOCHUTEJBbHBIN ITOKA3aTENb http://class-

66 npenomiieHus. [lomHoe fizika.narod.ru/index.htm
BHYTPCHHEE OTPaKCHUE. KnaccHas ¢pusnka
[IpenenpHBIN Yroi MOIHOTO
BHYTPCHHETO OTPaXCHUS
Pemrenue 3agad Ha .

http://elkin52.narod.ru/
MIPUMEHCHHE 3aKOHOB

67 3anumMarenbHas pu3uKa B

OTPaKEHHUSI U TIPEITIOMIICHUS

BOIPOCAX U OTBETAX
cBeTa
XoJ ny4eit B mpu3Me. http://class-

68 Hucniepcus cBeta. CIIOKHBII fizika.narod.ru/index.htm
cocraB Oenoro csera. L{er Krnacchas ¢pusuka
Jlunzel. DokycHOe http://class-

69 paccTosiHUe U ONTHIEeCKas fizika.narod.ru/index.htm
CHJIA JINH3BI Knacchas ¢usnka
[TocTpoenue n300pakeHuit B http://class-

70 JIMH3aX U UX CUCTEMAX. fizika.narod.ru/index.htm

VYBeauueHue TUH36I

Krnacchas ¢pusuka
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Pemenue 3aau Ha
MMOCTPOSHUE N300paKCHHH,

http://elkin52.narod.ru/

71 3anumarenbpHas (GU3UKaA B
MOJTy4aeMBbIX C TIOMOIIBIO
BOITPOCAX U OTBETaX
JINH3
http://elkin52.narod.ru/
I'ma3 xak onTuyeckas
72 3anuMaresbHas GU3NKA B
chcTeMa
BOITPOCAX U OTBETaX
Pemenue 3anay. [Ipenens http://elkin52.narod.ru/
73 MIPUMEHUMOCTH 3anumarenbHas (GU3MKa B
TCOMETPHUYECKOMN ONITUKA BOTIPOCAaX U OTBETAX
- CKOPOCTH CBETA H METOJIBI €€ http://physics.nad.ru/physics.htm.
H3MCPCHUA ®u3nKa B aHUMALHIX
http://physics.nad.ru/physics.htm.

75 Hucnepcus cera
du3nka B aHUMAaLHAX

http://physics.nad.ru/physics.htm.

76 WuTepdepennus ceera
dusuka B aHuManuax

KorepeHTHBIC HICTOUHUKH. http://physics.nad.ru/physics.htm.

77 VcaoBusg HaOIOeHUS

MaKCMMYMOB U MHHUMYMOB Pusnka B aHAMALHAX
http://elkin52.narod.ru/

78 Pemenue 3amau 3anumaresnpHas GU3MKa B
BOMPOCAaX U OTBETAX
http://class-

ITpumenenue .. .
79 p fizika.narod.ru/index.htm
UHTEepEpeHIIH

Knacchas ¢pusnka
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http://class-

80 Judpaxius cBera fizika.narod.ru/index.htm
Knaccuas ¢pusnka
JuppakunoHHas penérka. http://class-

81 YcaoBue HaOIIOICHHS fizika.narod.ru/index.htm
TJIABHBIX MAaKCHUMYMOB Knacchas ¢pusuka

http://elkin52.narod.ru/

82 Pemenue 3amaq 3anumarenbHas (GU3MKa B

BOIIPOCAaX M OTBETAX
[TonepeyHOCTh CBETOBBIX h.ttl. Alclass- .

83 fizika.narod.ru/index.htm

BouH. [Tonspu3arus cBeTa
Knaccunas pusuka
http://elkin52.narod.ru/

84 Pemenue 3amau 3anumarenbHas (GU3MKa B

BOMPOCAX U OTBETAX
CBETOBEIC SBJICHHS B M .

85 fizika.narod.ru/index.htm
HPHPOAe Knacchas ¢usnka
O06o0061eHne http://elkin52.narod.ru/

86 CHCTEMATH3aIMs 3HaHUN 110 3anuMarenbHas pu3uka B
teme "Onrtuka” BOITPOCAX M OTBETAX

87 KonTponbnas pabota mo Teme
«Onruka»

I'panutsr HpIiIJMeHI/IMOCTI/I http://class-
88 [IACCHTICCIOM MEXQHHICH. fizika.narod.ru/index.htm

3aKOHEI SJICKTPOANHAMUKHU U
MPUHIUIT OTHOCUTCIIBHOCTHU

Knacchas ¢pusnka
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[ToctynaTel cnennaibHOM

http://class-

89 fizika.narod.ru/index.htm
TEOPUH OTHOCUTEIHHOCTH
Knaccuas ¢pusnka
IIpocTpancTBEHHO-
BPEMEHHOM MHTEPBAJ.
IIpeobpazosauns JlopeHia.
yp p . p http://class-
CJIOBUE IIPUYUHHOCTH. . .
90 P fizika.narod.ru/index.htmKnaccuas
OTHOCHUTENBEHOCTD
(dbuszuka
OJIHOBPEMEHHOCTH.
3aMeiJIeHre BPEMEHH U
COKpAIIEHHUE JIJTUHBI
http://class-
OHEPrus U UMIYILEC . .
91 P 2/ fizika.narod.ru/index.htm
PENATUBUCTCKOM YaCTHUIIBI
Knaccunas pusuka
CBs13b MacChl C SJHEPTUEH U http://class-
92 UMITYJIECOM PEIISITHBUCTCKON fizika.narod.ru/index.htm
YaCTULIBI. DHEPTHS MOKOs Knacchas ¢usnka
http://class-
PaBHOBEcHOE TENI0BOE . .
93 fizika.narod.ru/index.htm
H3JIyUeHNE
yi Knaccnas ¢pusuka
http://class-

94 3akoH cMeleHus BuHaa fizika.narod.ru/index.htm
Krnacchas ¢pusuka
http://class-

T'unoresza M. IInanka o .. .
95 fizika.narod.ru/index.htm
kBaHTaXx. DOTOHEI
Knacchas ¢pusnka
http://class-
96 DHeprust 1 UMITyJIbC POTOHA fizika.narod.ru/index.htm

Knacchas ¢pusuka
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®otordpdext. Onbiter A. T

http://class-

97 CroneroBa. 3aKOHBI fizika.narod.ru/index.htm
dhoTodrddekra Knaccuas ¢pusnka
YpaBHeHHe DUHIITEHHA IS http://class-

98 dororddekra. "Kpacnas fizika.narod.ru/index.htm
rpannna” Gotorddexra Knaccnas ¢pusnka

http://class-
Hasnenue ceera. Onwitsl I1. _[37 .

99 fizika.narod.ru/index.htm

H. JleGeneBa
Knaccnas ¢pusnka
http://class-

100 BonHOBBIE CBOWMCTBA YACTHIL fizika.narod.ru/index.htm

Knaccunas pusuka
s 1 Byt 1 pasmeps htp:lass
101 e P P P fizika.narod.ru/index.htm
00JIaCTH JIOKATH3aIHH
. Knacchas ¢pusnka
JBYDKYIIEHCS YacTUITBI
. http://class-
K - . i

102 Ofﬂ Hli;ﬁympm BOTHOBOH fizika.narod.ru/index.htm
o Knacchas ¢usnka
Judpakius 37eKTPOHOB Ha ttp://class-

103 pait P fizika.narod.ru/index.htm
KpHUCTaJIaX

Krnacchas ¢pusuka
posne. Coomontens il
104 POMHPE. fizika.narod.ru/index.htm

HEOIPEIETEHHOCTEN
I'eitzenbepra

Krnacchas ¢pusuka
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http://elkin52.narod.ru/

105 Pemenue rpadguueckux 3amau 3anumarenbHas (GU3UKaA B
BOIPOCAaxX U OTBETaX
http://elkin52.narod.ru/

106 Pemenue pacuéTHeIX 3a1a4 3anumaresnbHas GU3MKA B
BOIIPOCAaX U OTBETAX

KonTponbhas pabota no
107 TemaM: "Ocnosrl CTO",
"KopnyckynsipHO-BOJIHOBOMI
nyanu3m"
OnBITHI 1O UCCIIEOBAHUIO _ _

108 CTPOEHHUS aTOMA. http://physics.nad.ru/physics.htm.
[Lmanerapnast MoJeIb aToMa ®U3NKa B AHUMAIHAX
Pesepdopna

http://physics.nad.ru/physics.htm.

109 [Tocrymater bopa

®u3nKa B aHUMAIUIX
Bubt criekpos. Criekrp http://physics.nad.ru/physics.htm.

110 YPOBHEH dHEPTUU aTOMa
BOJOpOZA duszuka B aHuManuax

1 CrOHTaHHOE 1 BHIHYK/ICHHOE http://physics.nad.ru/physics.htm.
H3ITy9CHAC CBCTA ®u3nKa B aHUMALHIX

http://physics.nad.ru/physics.htm.

112 Jlazep
dusuka B aHuManuax

Hykionnas Mozenb aupa http://physics.nad.ru/physics.htm.

113 I'eiizenOepra-lBaHeHKo.

3apsa 1 MacCOBOE YUCIIO

dusuka B aHuManuax
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sapa. M3oTonsl.
PanuoakTuBHOCTH

114

3aKoH paIMOAKTUBHOTO
pacnaga. CBoiicTBa
MOHU3HUPYIOUIETO U3ITYYCHHUS.
Brnusinue pagnoakTHBHOCTH
HAa >)KMBBIC OPTAHU3MBI.
JozumeTpus

http://physics.nad.ru/physics.htm.

®duzuka B aHUMalusgax

115

116

DHeprusi CBSI3u HYKJIOHOB B
saape. SlnepHsle CUbL.
HedexT maccrl sapa.

S nepusbie peakiun. S nepHbie
peaktopsl. [Ipobaemsr
YIPABISIEMOTO
TEPMOSIICPHOTO CUHTE3a.
OKOJIOTUYECKHE aCIIEKThI
pa3BUTHSA SAACPHOU
SHEPTETUKHU

Meroas!l peructpanuu u
HCCIIE0BAHMS DJIEMEHTAPHBIX
yactul. yHaamMeHTanbHbIE
B3auMoAecTBUA. bapnonsl,
ME30HBI U JIENITOHBI.
[IpeacraBnenue o
CrangapTHONM MOAETH.
KBapk-ritooHHas Mozienb
aZpOHOB

http://physics.nad.ru/physics.htm.

dusuka B aHuManuax

http://physics.nad.ru/physics.htm.

dusuka B aHUMAIUAX

117

du3zuka 3a npeaenamu
CranpapTHOU MoJeNH.

http://physics.nad.ru/physics.htm.

dusuka B aHuManuax
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Témuas Marepus u TEMHas
sHeprus. EquncTBO
¢bu3nueckoil KapTUHBI MUpa

118

Oransl pa3BUTUS
aCTPOHOMUU. 3HAUYCHUE
aCTPOHOMUU

VIPDEOUROK .5

119

[IpuMeHUMOCTh 3aKOHOB
(bU3HKY 171 OOBSICHCHHUS
MIPUPOJIBI KOCMHYECKUX
00BEeKTOB. METO IbI
ACTPOHOMHUYECKUX
HUCCIIEIOBAHUU

VIPEOUROK .

120

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PaINOTEIECKOIIBI,
BHeaTMoc(epHas
aCTPOHOMHUS

VIDEOUROK I £

121

122

123

Bup 3BE3mHOrO Heba.
Co3sBesnus, spkue 3BE3/bI,
IIIaHETHBI, UX BUJINUMOC
JIBIDKEHUE

Conneunas cucrema. CosHIe.
ConHeyHasi aKTUBHOCTb.
NcTtounuk snepruu ConHua u
3BE3]T

3BE3/1bl, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
"creKTpaJibHbIHN Ki1acc —
CBETHUMOCTB"

VIDEOUROK £

VIDEOUROK .5

VIPEOUROK .




124

3Be3 bl TIIaBHOM
MOCIEN0BATENBHOCTU

VIPEOUROK 1.£

125

BuytpenHnee cTpoeHue 3BE3 .
CoBpeMeHHbIE
IIPEJICTaBICHUS O

MPOUCXOKIACHUHN U 3BOJIIOIITUH

CouHiia 1 38€31. DTarkbl
JKU3HU 3BE3]

VIDEOUROK 1%

126

Mnuneunsiii [1yte — Hama
lNamakTuka. Tunel rajgakTuk.
UYeEpHble ABIPHI B s11pax
raJlakTUK

VIPEOUROK .

127

Bcenennas. Paciumpenne
Bcenennoii. 3akon Xa06ma.
Teopus bonpmoro B3peiBa.
PenukToBoe n3nydenue

VIPDEOUROK .5

128

129

130

MacmrabHast cTpyKTypa
Bcenennon. MeraranakTuka

Hepeménnrie mpobiembl
aCTPOHOMUU

Pu3nuecKnil NPaKTUKYM 110
teme "HccaenoBanue
MarHuTHOTO IO
MMOCTOSSHHBIX MarHUTOB' MJIH
"HccmeqoBanne CBOMCTB
(dheppoMaraeTukoB" UIu
"HccnenoBanne IelCTBUS

VIDEOUROK £

VIDEOUROK L.




MMOCTOSIHHOTO MarHuTa Ha
paMKy ¢ ToKkoM"

Pu3NYECKUl IPAKTUKYM 110
teme "M3mepenne cuiibl
Awmnepa" nnu "U3yuenue
131 3aBUCHUMOCTH CHUJIBI AMIIEpa
OT CHJIBI TOKA" WU
"OnpeneneHue MarHUTHOU
WHJYKIMHA Ha OCHOBE

u3MepeHus cuibl Amiepa”

@uU3NYECKUl IPAKTUKYM I10
TteMme "Uccnenosanue
SIBJICHUS DJICKTPOMAarHUTHOM
132 WHIYKIUKA" UIN
"Onpenenenne HHAYKIUU
BUXPEBOTO MarHUTHOTO
moJst"”

Pu3nuecKnil NPaKTUKYM 110
teme "HccaenoBanue

133 SIBJICHUS] CAMOMHIYKIIMH" WU
"Coopka Mmozenu
3JIEKTPOMArHUTHOTO

reHeparopa"

Pu3NYECKUl IPAKTUKYM I10
teMe "M3mepenue nepuona
134 CBOOOIHBIX KOJI€OaHUNI
HUTSHOTO U MPYXKUHHOTO
MasiTHUKOB"




135

Pu3NYECKUl IPAKTUKYM 110
teme "IIpeoOpa3oBanue
SHEPTUU B NPYKUHHOM
MasATHHUKE"

136

137

138

139

Pu3NYECKUl NPAKTUKYM 110

teMe "HccnenoBanue

IIEPEMEHHOI'0 TOKa uepe3
1ocJe10BaTeabHO

COeIMHEHHBIE KOHJICHCATOp, 1
KaTyUIKy ¥ pe3ucTop" Win
"UccnenoBanue paboThI

HCTOYHUKOB CBETA B LIETIH
[IEPEMEHHOT0 TOKa"

Ou3nyecKuii MpakTUKyM 10
teme "M3yueHue napameTpoB 1
3BYKOBOM BOJIHBI"

Pu3nYecKnil NPaKTUKYM I10
teMe "M3mepenne nokaszaTeis
IIPEIOMJIEHUS CTEKIA" WK
"TTonyuenue n300pakeHus B
CHCTEME U3 IJIOCKOTO 3epKajia
Y JTUH3B"

Pu3NYECKUl NPAKTUKYM 10
teMe "HccnenoBanue
3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BellecTBa (Ha
MpUMepe KUJKUX JINH3)" WU
"Uzmepenue GoKycHOTO




PACCTOSTHUSL PACCEUBAIOIINX
uH3"

140

Pu3NYECKUl IPAKTUKYM 110
teme "Habmonenue
muQpakuum, HHTEpHEepeHIN
U noJisipu3anuu ceera”

141

®uU3NYECKUN TPAKTUKYM I10
teme "Onpenenenue
HMITYJIbCa ¥ SHEPTUHU
PENSATUBUCTCKUX YacTull (1o
dotorpadusiM TpeKoB
3apsKCHHBIX YACTHIL B
MarHuTHOM ToJje)"

142

143

144

@u3NYECKUl NIPAKTUKYM 110
teme "M3mepenue
nocrossHHOM [Inanka Ha
OCHOBE HMCCJIEJOBAHUS
dotorddexra" nunun
"UccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA YEPE3 CBETOANO
OT HanpspkeHus"

Pu3nuecKnil NPaKTUKYM 110
teMe "HccnenoBanue criekTpa
pa3peKEHHOT0 aTOMapHOI0
BOZOPOJa U U3MEPEHNUE
noctostHHOW Punbepra"

Pu3nYeCcKUil NPAKTUKYM I10
teMe "HccnenoBanue
pasmoaKkTUBHOTO (hoHa ¢




KCII0Ib30BaHUEM JlI03UMeTpa"
uinu "M3ydeHue norioneHus
OeTa-4yacTul] AJIFOMUHHEM"

145

Pu3NYECKUl IPAKTUKYM 110
teme "HaOroaenus
3BE34HOTO HeOa
HEBOOPYXEHHBIM TJIa30M C
HCIIOIb30BaHHEM
KOMITHIOTEPHBIX MTPUIIOKEHUI
JUTSL OTIPECIICHHS] TIOJIOKCHHMST
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3usi CeBepHOro
MOJIyILIApHs U ApKUe 3BE3bI1"
nnu "HabGaronenus B
teneckon JIyHsl, niaxer,
TYMaHHOCTEH U 3BE3AHBIX
CKoIJIeHuI"

146

147

O06001menue u
CHCTEMAaTH3alus 3HAaHUH.
Ponb pusmku u actpoHomMun
B 9KOHOMHUYECKOH,
TEXHOJIOTUYCCKOM,
COITMAJIbHOM U ATHYECKOU
chepax neaTenTbHOCTH
YyeJIoBeKa

O06o061ieHue U

CHUCTEMAaTU3alMsl 3HAaHUM.
Ponb 1 MecTo pusuku u

https://resh.edu.ru/

https://resh.edu.ru/




aCTPOHOMUU B COBPEMEHHOU
Hay4HOU KapTUHE MUPa

148

149

150

O6o06menne u

cucTeMaTu3auus 3HaHHM.

Posne dpu3mueckoii Teopun B
(bopmupoBaHUU

MpEJICTaBICHUMN O

(hbU3UYECKON KapTHHE MHUPA, 1
MecTO (PU3NUEeCKON KapTHHBI

MHpa B 0011eM psiy

COBPEMEHHBIX €CTECTBCHHO-
Hay4HBIX IIPEJICTABICHUN O

IPUPOJIC

O06006111eHE U

CUCTEeMaTH3alusl 3HAaHUH 10 1
teme "Kunemaruka"

O0600111eH1E U

cucTeMaTH3alus 3HaHUH! 110 1
Tteme "Kunematuka"

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

151

O06001menue u
cHCTEeMaTH3aInsI 3HaHUH 110 1
teme "JluHamuka"

https://resh.edu.ru/

152

O06001menue u
cUCTeMaTH3aInsI 3HaHUH 110
teMe "CTaTHuka TBepJ0ro
Tena"

https://resh.edu.ru/

153

O06001menue u
cHCTEMaTH3aInsI 3HaHUH 110

https://resh.edu.ru/




TeMe "3aKOHbI COXPAaHEHHUS B
MexaHuke"

154

O6o06menne u
cUcTeMaTu3auus 3HaHUI 10
Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCcKou Teopun"

https://resh.edu.ru/

155

156

157

158

159

160

O06001enue u
cHCTEeMaTH3aInsI 3HaHUH 110
teme "TepmoauHaMuka.
TennoBsie MaIuHb"

O06006111eHE U
cucTeMaTHU3anus 3HaHUH 1o
TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
da3oBble nepexo bl

O60061eHue u
CUCTEeMaTH3allusl 3HAaHUI 0
Teme "DnekTpuueckoe mose"”

O06o06menue u
cUCTeMaTH3alys 3HaHHH 110
teme "[locTosHABIN
ANEKTpUYECKUi TOK"

O06o061ieHue U
cUcTeMaTu3alys 3HaHHUH 110
TeMe "TOKHU B pa3InuHBIX
cpenax"

O06001menue u
cUcTeMaTu3alus 3HaHHUH 110
teMe "MarautHoe moje"

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/




161

162

163

164

165

PesepBHBIii ypOK.
O6o06mmenue u
cHCTEMAaTH3alMs 3HaHUH I10
Teme "DJIeKTpOMarHuTHas
UHAYKIUA"

PesepBHbIii ypOK.
O6o06mmenue u
cHCTEMAaTU3alMs 3HAHUH I10
TeMe "MexaHndecKkue
Konebanus"

PesepBHbIii ypOK.
O06006111eHE U
CUCTEeMaTH3alusl 3HAaHU 10
TeMe "DIeKTpOMarHuTHhIE
KosnebOanus"

PesepBHbIii ypoOK.
O06o06menue u
CHCTeMaTH3anus 3HaHUH 1o
TeMe "MexaHndeckue u
3J€KTPOMarHUTHHIE BOJIHBI"

PesepBHbIii ypOK.
O06o06menue u
CHCTEeMAaTH3alMs 3HaHUH 110
TeMe "Onrtuka"

phys-ege.sdamgia.ru

phys-ege.sdamgia.ru

phys-ege.sdamgia.ru

phys-ege.sdamgia.ru

phys-ege.sdamgia.ru

166

PesepBHBIil ypoK.
O06001menue u
cUcTeMaTu3alys 3HaHHUH 110
teme "OcuoBrr CTO"

phys-ege.sdamgia.ru



https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/

167

168

PesepBHBIii ypOK.
O6o06mmenue u
CHCTeMaTH3amus 3HaHUH 110
teme "KopnyckymsipHo-
BOJIHOBOM J1yanusm"
PesepBHbIii ypOK.
O6o06mmenue u
cHCTeMaTH3anus 3HaHU| 110
TeMe "®Pu3uka atoma"

phys-ege.sdamgia.ru

phys-ege.sdamgia.ru

169

170

PesepBHBIii ypOK.
O06o0061IeHue U
cHCTeMaTH3anus 3HaHU| 110
TeMe "PHu3uka aTOMHOTO
sIApa U DJIEMEHTapPHBIX
gacTuir"

PesepBHbIii ypoOK.
O06o0uenne n
CUCTEMAaTU3alMsl 3HAaHUH 110
TeMe "DIJIEMEHTBI
actpou3uxu"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

170

16

phys-ege.sdamgia.ru

phys-ege.sdamgia.ru



https://phys-ege.sdamgia.ru/
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

1. ®usuka, 10 xnacc/ Kacesnos B.A., O6111ecTBO ¢ OrpaHUUEHHONH OTBETCTBEHHOCTBIO

«IPODA»; AkmmonepHoe obmiecTBo «M3marenscTBo «IIpocBerenne»

2. ®usuka, 11 knacc/ Kachanos B.A., O611ecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO

«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerienne»

3. unaxtuueckuii Mmatepuan, 10-11 kace (yriy6GneHHbIH ypoBeHs), aBTopbl B.A.KachaHOB,

JL.I1.Morueiiko, E.O.Patonib.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. ®wuswmxka, 10-11 knacc (yrinyGneHHBIN 1 ypoBeHs), aBTop B.A. KachsaHoB

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://class-fizika.narod.ru/index.htm
Knaccnas pusuka

2. http://physics.nad.ru/physics.htm.
duzuka B aHuManuax

3. http://elkin52.narod.ru/
3aHI/IMaTeJ'ILHaSI (1)1/13141(21 B BOIIPOCAax U OTBCTAX
https://resh.edu.ru/

5. phys-ege.sdamgia.ru

VIPEOUROK 1.£

6.


http://class-fizika.narod.ru/index.htm
http://physics.nad.ru/physics.htm
http://elkin52.narod.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
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