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INOACHUTEJIBHAA 3AIIMCKA

[IporpamMa mo ¢u3mke Ha ypoBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHMN K pe3ylbTaTaM OCBOCHUS OCHOBHOM 0Opa30BaTEeNbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroMm ¢denepanpbHO padboueit
nporpaMMbl BocriuTanus W KoHnenuuu mnpenonaBaHust ydeOHoro mnpeamera «PDusmka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOUMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE NPEIMETHOE COJEpXKAHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IOCIIEAOBATEILHOCT M3YYCHHS TEM M Pa3/esioB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
npolecca, BO3PAaCTHbIX ocoOeHHocTed oOywaromuxcd. [Iporpamma mno Qusuke gaér
IpeCTaBIeHUE O LEIAX, COAEPIKaHUM, O0Iell cTpaTeru o0y4yeHUs, BOCIIMTAHUS U Pa3BUTHI,
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca QuU3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET pPEANTM30BATh  3a/aud
npodecCHOHAIBbHON OpPHEHTAIMM, HalpaBJIEHO HA CO3JlaHHE YCIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa3oBaHUs MO PA3IUYHBIM (PU3UKO-TEXHUUECKUM U UH)XEHEPHBIM CHELUAIBHOCTSIM.

B mporpamme mo QusMke Onpenensiorcs IUIAHUpPYEeMble pe3ysbTaThl OCBOEHHUS Kypca
¢u3uKu Ha YpOBHE CpeJHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaMeTHBIC (Ha yriiyOsn€éHHOM ypoBHE). HaydHOo-MeTom0m0rnuecko OCHOBOM sl pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAlpPEeIMETHbIM U IMPEAMETHBIM pe3ysibTaTaM O0y4aroluxcs,
OCBOMBILUX MPOrpaMMy 1o (GU3UKE HA YPOBHE CPEIHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBJIIETCSA CUCTEMHO-AEATEILHOCTHBIN MOAXO.

[Tporpamma no (pu3MKe BKIIOYAET:

IUTAHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKM Ha YriyOJEHHOM ypOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[Iporpamma 1o ¢u3MkKe HMMeEeT NPUMEPHBIH XapakTep M MOXET OBbITh HCIOJIb30BaHA
YUUTEISIMHU (PU3UKU JUIS COCTABJIEHUSI CBOMX Pa0OUYUX MPOTPaMM.

[Iporpamma 1O (QU3UKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4YUTENIeH U
IIPEIOCTABISAET BO3MOXHOCTH JUISI pEajU3alud Pa3IMUHBIX METOAWYECKHUX IOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM ypOBHE IMpPH YCIOBHM COXpaHEHUs 00sS3aTelbHON
YacTH COJIEP KaHUA Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAYeCTBE yueOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN [JIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpEeAeHIO XapakTep M OypHOE pa3BUTHE pazHOOOpa3HBIX
TEXHOJIOTUH B cdepe 53HEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOCa, IOJYyYEHHsS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKM BHOCHUT OCHOBHOM BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH NPUMEHSATh HaAY4YHbIH METOJ] TO3HAHUS ITPU BHIOJIHEHUH UMH YUE€OHBIX UCCIICTOBAHHA.



B ocHOBy Kkypca (u3uKH Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs TMOJOXKEH Psl UICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

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

Hoea zenepanuszayuu. B cooTBeTCTBUM C Hel marepuan Kypca (puszuku oObenuHEH
BOKpPYT (pusmueckux teopuil. Bemymmm B Kypce siBisiercss (JOpMUpPOBAHHME IMPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHIMana (U3NIECKON HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuknaonou nanpaenennocmu. Kypc ¢Gusukn — yriiyOin€éHHOrO — ypOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKHUX M TEXHOJIOTUYECKUX MPUI0KEHUH
U3Yy4EHHBIX TEOpUi U 3aK0HOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIMX MPEICTABICHUN
U COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSi3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO 1oixoa. st pU3uKu peannzaius 3TUX MPUHLIUIOB Oa3upyercs Ha
UCTIOJIB30BaHUHM CaMOCTOSITEILHOTO JKCIIEPUMEHTa KaK IMOCTOSTHHO JECHWCTBYMOMETO (hakropa
yuebHoro mpouecca. [Jlng yrayOn€HHOro YpOBHS — 3TO CHUCTEMAa CaMOCTOSITEIbHOIO
YUYEHHUYECKOr0 SKCIEPUMEHTa, BKIIIOYAIOIIET0 (PPOHTAIbHBIE YYEHHUYECKHE OIBITHl MpHU
U3y4yeHHUM HOBOTO MaTepuana, JlaboparopHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanu3anui pU3HMIecKoro MpakTukyma. B mepBoM ciydae mpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMI B
KaXJIOM M3 3THX KjaccoB. BTopoil crmoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPhIE MPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ padoTaMH MPAKTUKyMa MOHUMAETCsI CAMOCTOSTEIBHOE HCCIIEIOBAHNE, KOTOPOE MMPOBOJINUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BHa 0€3 MOMIaroBO HHCTPYKIIUH.

B nporpamme no ¢usmke cucrema yueHHYECKOT0 SKCHEPUMEHTA, Ja00paTOPHBIX paboT U
NpaKTUKyMa Mpe/ICTaBlIeHa €AUHBIM MepeyHeM. BbIOop TeMaTuKu JUIsl 3TUX BHJIOB YIEHUYECKHX
NPaKTUYECKUX Pa0OT OCYHIECTBISIETCS YYaCTHHUKAMH 0Opa30oBaTEIhHOTO MpoIecca MCXOIs U3
O0COOEHHOCTEl MOYPOYHOrO IUIAHMPOBAHMUS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sToMm
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 33aJaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
¢u3nUecKoil MOJeNbI0, MO3BOJISAIONINE TPUMEHITh U3yYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, Tak MU MHTErpupys NpUMEHEHHE 3HAaHUHM U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/ay IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsCHEHUe/NpeacKa3aHue
NpOTeKaHUs (PU3UUECKUX SBICHUN U MPOLIECCOB B OKPYXKAIOLIeH >KU3HM, TpeOyromue BbIOOpa
¢bu3nveckoil Moienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCsl B YCIOBUSAX TMPEIMETHOrO KaOuHeTa. B kabunere
(GU3UKU T0JKHO OBITh HEOOX0AUMOE J1IA00PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B IIporpamMmMe 1o (pu3Mke y4eHHYeCKHUX OIBITOB, Ja0OpaTOPHBIX pabOT M paboT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHCTpanmoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M OOECIEeUMBAET IMOCTAHOBKY MEPEUUCIIEHHBIX B IIPOrpaMMe I10
(Gu3uKe KIIOYEBBIX JAEMOHCTpAaLUi JUIsl UCCIENOBAaHUS M3Y4YaeMbIX SBJICHUH M IPOLECCOB,
HIMIIUPUYECKUX U PYHIAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecrneyuBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyuyaromuxcs. TemaTnyeckue KOMIUIEKThI JIaOOpaTOpHOro OOOpyIOBaHUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENIIMU U3Y4€HUs GUUKU B 00ILIeM 00pa30BaHUU SBISIFOTCSA:

(dbopMHpoBaHUE UHTEPECA U CTPEMJIEHHUS 00YUaIOIIUXCsl K HAYYHOMY U3Y4EHUIO IPUPO/IBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
HCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPY)KAOLUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3Y4eHHsS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHHE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJb30BaHUEM (PU3NYECKUX 3HAHUN U
HAaYYHBIX JI0Ka3aTeJIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUN O posd (U3UKU s Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HalpaBJICHUH.

Jloctuxkenune 3TuUX Iieliell oOecriedrBaeTcsl pelIeHHeM CIEAYIOUMX 3aJad B Ipoliecce
n3y4deHus Kypca (GU3MKUA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, dJEKTPOJAUHAMHUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMupoBaHHE YMEHUI TPUMEHSITh TEOPETUUECKNE 3HAHUS Il OObSICHEHUS (PU3UUECKHUX
ABJICHUH B TIPUPOJE U JUIsl IPUHATHS PAKTUYECKUX PEIICHUN B IOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4, MOJApPa3yMEBAIOUINX CaMOCTOSTENIbHOE CO3JaHHE (PU3MUYECKOW MOJENH, aJeKBaTHOU
YCIIOBUSIM 3aJ]a4, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIQICHUE METOJaMH CAMOCTOSITEIbHOIO IUIAHUPOBAHMUSL U IPOBEACHUS (DU3NYECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTauuy WHGPOpMalUU, ONpPEAETCHHUs IOCTOBEPHOCTH
MIOJIyYEHHOT'O PE3YyJIbTaTa;

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



pa3BuUTHE MHTEPEca K chepam npodhecCHoHaTLHON ASITENHPHOCTH, CBSI3aHHON ¢ (DU3UKOM.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOnéHHBIH ypOBEHb H3YyYEHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro O0IIero oO0pa3oBaHUS BBIOMpPAETCS
00y4aromUMUCs, TUIAHUPYIOIIUMH MPOJOJDKEHHE O0pa30BaHMS IO CIEIUAIBHOCTAM (PH3HKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMme o (pu3mke nepeueHb JJaO0paTOPHBIX U MPAKTUIECKUX pabOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



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 n3mMepeHns (U3NYECKUX BEITHMYMH (QHAJIOTOBBIE U IIU(POBBIE U3MEPUTEILHBIC
puOOpbI, KOMIIBIOTEPHBIE AJATYUKOBBIE CUCTEMBI).

[Torpemrnoctu u3mMepeHuil Gu3ndeckux BeITU4rH (a0CONIOTHAS U OTHOCUTEINbHAS ).

MonenupoBanue (GpU3MUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPOE TEJI0, UJlealbHAasl )KUJKOCTh, UJI€ANIbHbBIN T'a3, TOYEUHBIH 3apsn). ' unoresa. duznueckuit
3aKOH, I'PaHULIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHnne cuiibl TOKa M HaNpsyKEHUS B LENHM IOCTOSHHOIO TOKa IpHU MOMOILU
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCcTBO ¢ uppoBoil maboparopueil no ¢usmke. Ilpumepsr u3mepeHust GU3NIECKUX
BEJIMYMH IIPU TOMOIIY KOMITBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMM Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[Tepemenienne, CKOpPOCTh (CpenHssl CKOPOCTh, MTHOBEHHAasi 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 MaTepualbHON TOYKU OT BPEMEHU U UX TpapuKu.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
II0J1 YIJIOM K TOPU30HTY. 3aBUCHMOCTbh KOOPJIMHAT, CKOPOCTU M YCKOPEHMSI MATEPUAILHON TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBonuHeliHoe aBmxkenue. J[BuKeHne MaTeprualbHOM TOYKH M0 OKPYKHOCTH. YTJIOBast U
nuHelHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIMAOMETP, JABH)KEHUE
CHapsJI0B, LIETIHbIE, IecTepEHYAThIE U PEMEHHBIE NepeIay, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALU KHHEMAaTUYECKUX XapaKTEPUCTHUK JBHIKEHUS.

Crioco0bI uccae10BaHus ABMKCHUN.

NnnrocTpanus npeneapHoro nepexoia i i3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpa3zoBanne MBHKEHHUM C UCTIOIH30BAHIEM MEXaHH3MOB.

[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.

[Ipeobpa3zoBaHue 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.

N3mepeHne ycKOpeHUsT TIpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHU IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

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

N3ydeHue nBukeHUs Teaa, OpOLIEHHOIO FOpU30HTaIbHO. [IpoBepka rumnore3sl 0 npsiMoi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpamieHWsl KOHUYECKOrO0 MAasTHHUKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBolii 3akoH HproToHa. MlHepunanbHbie cuctemMbl OTCUETa. [[pUHIIMI OTHOCUTEIBHOCTH
[anunes. HeuneprimanbHbie CUCTEMBI OTCUETa (OMpEIEICHUE, IIPUMEPHI).

Macca tena. Cuia. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroTOHa 111 MarepuanbHON 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 IJIAHETHI U OT reorpaduueckoil mupoThl. JIBIKeHHEe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe TpeHume. Cuia TpeHUS CKOJBXKEHHS M CUJa TPEHUS TOKOS.
Koadduiment tpenuns. Cuiia cOnpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Tase, e€
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumesna.

TexHuueckne yCTpONUCTBA W TEXHOJOTMYECKHE MPOUECCHl: MOAIIUIHUKY, JIBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

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

CpaBHEHME PaBHOJCHUCTBYIOIIECH MPUIOKEHHBIX K TETY CUJI C IPOU3BEICHUEM MACChl TeJla
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CuIl, BOSHUKAIOIIMX B PE3YJIbTaTEe B3aUMOICHCTBUS TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U MTaJICHUN.

[leHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCUMOCTH BPEMEHHM JBIKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3yueHne IBMKEHUS CUCTEMBI T, CBA3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 IErKuid OJI0K.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Fp(N).

HccnenoBanue JBWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBHXKEHUE TBEPIOTO Teja.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeycToiUMBOE, O€3pa3NuYHOe PaBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpavyuu.

VYcnosus paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

HNmnynsc MaTepuanbHONW TOUYKH, CUCTEMBI MaTepUajbHBIX TOYeK. LIeHTp mMacc 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 MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHIIBL.

Kunerndeckast sHeprus MaTepHabHOM TOYKU. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIHM MaTepUaJIbHON TOUKH.

IToreHnManbpHBIE M HEMOTEHIMANbHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuanpHas
SHEPrusl ynpyro neGpopMHpOBaHHOW NpYyKUHBI. [loTeHIMaNbHas SHEprus Teaa B OJHOPOJHOM



rpaBUTalMOHHOM moue. [loTeHnuanbHas dHeprusa Tena B IPAaBUTALMOHHOM I10JI€ OJHOPOJHOIO
n1apa (BHyTpH U BHe 11apa). Bropast kocMuueckas CKopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

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

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyum [ UACAIBHOM KUJIKOCTUM KakK CJIEICTBHE 3aKOHA COXPaHECHUS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE NBHKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUU padOThI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomoi, nPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

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

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue COXpaHEeHUs! UMITYJIbCA ITPU 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 u TepMOIMHAMHMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOoPUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTndeckoi Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BelecTBa. MoJIen CTPOCHHUS Ta30B, KUIAKOCTEH U TBEPABIX TN U OOBSICHEHHE CBOWCTB
BellecTBa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrosiHHas ABoraapo.

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

Mopnenp uaeanbHOrO ra3a B MOJIEKYJISPHO-KMHETUYECKOW TEOpUHU: YACTHUIBI Tas3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJACUCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe mpencTaBieHre U30IMPOLECCOB: N30TEpMa,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJIEHUEM U CpPEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOIO [JBM)KEHUS MOJIEKYJ HACIBHOrO Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KWHETHUYECKOW TEOPUH U/ICAIBHOTO ra3a).

CBsi3p  aOCOJIIOTHOW  TeMIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MOCTyNaTeIbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuueckue yCTpoilcTBa M TEXHOJOTMUECKHE IIPOLECCHl: TEPMOMETp, OapomeTp,
IIOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumronenue u nccneaoBanrne H3010pOLECCOB.

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.

TepMoauHamuueckast (TH) CHUCTEMA. 3ajaHve  BHEIIHUX  YCJIOBUH A
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume u©  BHyTpeHHuMe mapamerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KAK CPEIHHE 3HAYEHUS BEJIWYWH, OMHCBHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havasio TepmMoanHaMuku. CaMONpPOU3BOJIbHAS peflaKcalis TePMOANHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuAeanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpPABHEHHI: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
TOM MOJENU: HU3Kasg KOHUEHTpalUsl YacTUll, BBICOKME TeMmIleparypbl. Bripaxenue nms
BHYTPEHHEN YHEPIUU OJJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarndeckne u HECTaTUUECKUE MTPOLECCHI.

DnemeHTapHas paboTa B TepMOAMHAMHUKE. Beruncienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTtembl 0e3 coBepieHus padoTsl. KoHBeKIMS, TEMIONPOBOIHOCTD, H3TyUYEHHE.

KonuuectBo Temnorel. Temnoé€MkocTh Tena. YAelbHAass W MOJSpHas TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUIoTa CropaHus ToIuMBa. Pacuér kommyecTBa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[lepBblii 3ak0H TepMoauHAMUKU. BHyTpeHH:s sHeprusa. KonnyecTBo TemnoTsl u padoTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUN TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM Ul PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMHUYECKON CHUCTEMbl MPOXOIUT €AMHCTBEHHas ajauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aKk0H TepMOIMHAMUKU [JI1 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXHO MEPENATH
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy Oe3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.



[Tpuniune! geiictBus TermnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII1/. [ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JaBHUTarene. TernoBoe 3arps3HeHue
OKPYKaIoIle Cpebl.

TexHuueckrne yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: XOJIOAMIbHUK, KOHAUIMOHED,
TU3CTbHBIA W KapOIOpPaTOPHBIM JBUTATENM, IMapoBasi TypOWHA, TOJMYyYEHUE CBEPXHUKHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIMBA JIJISl BRIPAOOTKH «TEIUIOBOWY M DJICKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJeNbHBIX TEMIOEMKOCTEN BELIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO mpoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit skcnepumenm, nadbopamopnwvie padbomot, npaKmuKym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUTICHUS )KHUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuwiecmea. Pazoevie nepexoobwl.

[TapooOpa3oBanne u KoHAeHcarus. Mcnapenne wu kumeHwe. YenbHas TemoTa
napooOpa3zoBaHMUs.

Hacpiiennsle U HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JIaBJICHUs HACHIIIEHHOTO Tapa OT TEeMIIepaTyphl, UX HE3aBUCUMOCTb OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUTICHUS OT JJABJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTau3amus. Y aelbHas TerioTa miasienus. Cyoaumarius.

Hedopmaruu tBEpHoro Tema. Pactskenune m cxxarue. Casur. Moayns FOnra. Tlpenmen
yrIpyrux aedopmaruii.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TMHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWI YaCTHI] BEIIECTBA KaK MPUYWHA TETUIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM ypPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (PA30BBIX MEPEXOax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsmKeHHE. KodgduimeHT moBepXHOCTHOTO HaTshkeHUs. KanmmispHbie
sABJeHU. [{aBieHune moJ NCKpUBIEHHON MMOBEPXHOCTHIO KUAKOCTH. @opmyra Jlamnaca.

TexHuueckue yCcTpoMCTBA UM TEXHOJOTMYECKHE TMPOLECChl: KUAKUE KPUCTAJIIbI,
COBpPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TeroBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl MOBEPXHOCTHOTO HATSKEHUSI.



OnBITEI ¢ MBUIBHBIMH IUIEHKAMU.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, nPaKmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

W3y4eHne CBOMCTB HACHIIIEHHBIX N1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MacChl IapOB B IIOMEILEHHUH.

N3mepenne ko3 umrenTa moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3HHOBOr0 00paslia OT MPUIIOKEHHON K HEMY
CHUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzauus Tel U €€ MposABIECHUA. DJIEKTPUYECKUM 3apsn. [IBa BuAa 2IIEKTPUUYECKUX
3apsnoB. IIpoBONHMKM, NMAIEKTPUKH W IOJYIPOBOAHMKH. ODJEMEHTAPHBIA 3JIEKTPUYECKUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiaa.

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

Onexrpuueckoe nojie. Ero nelicTBre Ha 3JEKTPUUECKUE 3aps bl

Hanpsok€HHocTh  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[ToreHunanpHass ~ dHEprus  3apsga B DJIEKTPOCTAaTHUYECKOM  TIOJIE. ITorenunan
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB UL
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CYyNIepHO3UIIUH SJEKTPUUECKUX MOJIEH.

[Tone Toueuynoro 3apsna. Ilonme paBHOMepHO 3apsbkeHHOW cdepsl. [lome paBHOMEpHO
3apsbkeHHOro mo o6wémy mapa. Ilome paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IUIOCKOCTH.
KaptrHbl mMHMN HANPS/)KEHHOCTU ATUX TMOJEN M SKBUMTOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMdIIEeKTPUKHY B 2JIEKTPOCTATUYECKOM MoJIe. J{MaIeKTpuuecKas MPOHUIIAEMOCTh BELIECTBA.

Konnmencarop.  DJeKTpoEMKOCTh  KOHJICHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COCMHEHUE
KOHJICHCATOPOB.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

JIB>KeHue 3apsoKeHHON YaCTHITBI B OJHOPOAHOM AJIEKTPUIECKOM TIOJIE.

TexHU4YeCKHe yCTPOMCTBA W TEXHOJOTHMUYECKHE TMPOIECCHI: DJIEKTPOCKOI, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alIUTA, 3a3EMJICHHE JICKTPONPUOOPOB, KOHIEHCATOPHBI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



YCTpolcTBO M MPUHLIMI ACHCTBUS AIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX IIaPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DneKTpocTaTUUecKast 3allluTa.

YCTpolCTBO U AEMCTBUE KOHJEHCATOPA IMOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJEICTBUA 3apsHKEHHBIX TEll.

Habumronenne npeBpalieHust SHEPruu 3apsPKEHHOT0 KOHJIEHCATOpa B SHEPTUIO0 U3JIyYEHUs
CBETOAMO/A.

N3yuenue npoTrekaHusi TOKa B LETIH, COAECPKALIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIHMANOB (HANPSOKEHHs) TMPH  MOCIEAOBATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CyIIeCTBOBAHUS TOCTOSIHHOTO —3JIEKTPUYECKOro Toka. VcTouHuku ToKa.
Hampsokenne U u 3J1C é&.

3akoH OMa JJ1 y4acTKa LEMH.

DJIEKTPUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHBI U IUIOUIaJM TONEPEYHOrO0 CEUeHHUs. YeNIbHOE CONPOTHUBIICHUE
BEILIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

Mo1HOCTb 371eKTprUYecKoro Toka. TernoBast MOIIHOCTh, BhIJENsIEMast Ha PE3UCTOPE.

OJIC u BHYTpeHHEE CONPOTHUBJIICHHME HMCTOYHHMKA ToOKa. 3akoH Owma ajig TOJHOM
(3aMKHYTOM) 7eKTpUUECKOl 1enmu. MoIHOCTh UCTOYHUKA ToKa. KOpoTKoe 3aMbIKaHHe.

Konzgencarop B 11enu noCTOSIHHOTO TOKA.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHUK FIEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJIUBaHUs U CBETOUOJIA.

3aBUCUMOCTh CONPOTUBIICHUS IIMJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKA OT CONPOTUBIIEHHS IIPU  IMOCTOSTHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OsI coefHEHUsT NCTOYHUKOB Toka, JJ1C Oartapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIFOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA OT HAIIPSDKEHUS /IS JIaMITbl HAKAJIUBAHUS.

VYBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHHU ITPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIIOCAMUA UCTOYHHKA TOKA OT CHJIbI TOKA
B IICMH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DneKTpuueckas MPOBOJAUMOCTh PAa3JMYHBIX BEIIECTB. OJEKTPOHHAS MPOBOJUMOCTD
TBEPABIX ~ METAVIOB.  3aBUCHMOCTb  COINPOTUBIEHUS  METAIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIeKTpUYECKHi TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DONEKTPUUECKUNH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAs TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OneKTpuuecknii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENbHBIM paspsl.
Pa3znuuHble TUIIBI CAaMOCTOSATENBHOTO pa3psiaa. Monuus. [lnazma.

TexHu4yeckne yCTPONUCTBA M TMPAKTUYECKOE NPUMEHEHHWE: Ta3opa3psaHbie JIAMIIbI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJCKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

3akoHsl nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKkmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS] TEPMOPE3IUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH AUOJA.

Du3nYeCKUl MPAKTHKYM.

CniocoObl u3Mepenust (U3MYECKUX BETUYUH C UCTOIb30BAaHUEM aHAIOTOBBIX U IIU(POBHIX
U3MEPUTENIbHBIX TMPUOOPOB H KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  W3MepeHud  ¢usmueckux BenuuywH. OIlEHKa TpaHUIL
MOTPEIIHOCTEH.



[IpoBeneHre KOCBEHHBIX W3MEPEHUMN, MCCICNOBAaHUM 3aBUCUMOCTEH (U3UYECKUX
BEJIMYMH, MPOBEpPKA MPEAIOKEHHBIX TUNOTE3 (BBIOOpP M3 pabOT, OMUCAHHBIX B TEMATHYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Wzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHsa B 10 kiacce OCyIIeCTBISETCS C y4ETOM
COJICPXKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnule noHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MO/ICIb, U3MEPEHHE, OTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluneliHas ¢yHkuus, mnapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckre GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M MX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TenI000MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE€  3arpsi3HEHHE  OKPYXKAWIIEeW  Cpelbl,  yTHIA3auus
OMOOPraHMYECKOTO TOIUIMBA ISl BBIPAOOTKHU «TEIJIOBOM» M DJIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJIy4YeHne HAHOMATEepUaJoB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U
ra3oB, OKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAIJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITMAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3IyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHM (KPOHINTEHH, pemeérdyarpie
KOHCTPYKIIMH ), UCTIOIH30BaHNE 3aKOHOB COXPAHEHUSI MEXAHUKH B TE€XHHUKE (TUPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, TA30pA3PSAHBIC JTAMITBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaThbBAHHKA.

11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopeiicTBUe MOCTOSIHHBIX MAarHUTOB M NPOBOJAHUKOB C TOKOM. MarHuTHOe mMoJe.
BekTop mMarHuTHON MHAYKIMHK. [[prHIMN Cynepno3ny MarHUTHBIX MTOJIeH. JINHUM MarHUTHON
WHIYKITUH.

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

Cuna Amrmepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHua, €€ HampaBieHHE W MOAYJb. JIBHKEHHE 3apsSKEHHOW 4YacTUIbI B
OJIHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

MarunutHoe nose B Beuectse. GeppoMarHeTHKH, Mapa- U IUaMarHeTUKH.



TexHHUYECKHE yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHl: NMPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
AJIEMEHTApHbIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IIOJs IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUKEHUS IydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN neCTBUSA 3IIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. dnexmpomaznumnan uHOYKYUs.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOK BekTopa MarHuTHOM MHAyKIMH. DJIC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuu Papanes. BuxpeBoe 3iieKTpHUecKoe IoJIe.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJOTMYECKHME MPOLECCHl: HWHAYKIIMOHHAS IIedb,
COJIEHOMJI, 3aIIMTA OT 3JIEKTPU3ALMH TEN IIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITUH.

Uccnenoanue 3aBucumoct I/IC HHAYKIUH OT CKOPOCTH HU3MEHEHUS MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

HccnenoBanue sABJICHUS JIEKTPOMATHUTHON MHAYKIIHH.

OnpeneneHne NHAYKIMHA BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka MozEH MEKTPOMarHuTHOIO TeHepaTopa.



Pa3pnen 5. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHMUS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH  COXpaHEHHUS  MEXaHWYECKOW »Hepruu). BriBojg
JTUHAMHYECKOTO ONHCAHUS TApMOHMYECKHX KOJNIGOAHWH W3 WX OJHEPreTUYECKOro U
KHMHEMAaTU4YECKOTO OIHCAHMUS.

Ammmatyna u ¢daza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNM MCXOAHOW BEJIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHUI TPYKMHHOTO MasiTHUKA.

[TonsTe o 3aryxaroummx KosneOaHusix. BolHykneHHble KoneOaHus. Pe3onanc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KPUBOU. ABTOKONIEOAHHUS.

TexHu4yeckue yCTpONCTBA W TEXHOJIOTMUECKHE IIPOIECChl: METPOHOM, Yachl, Kauesw,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXammuX KOJIeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanne konebaHWl Tpy3a HAa MAaCCHUBHOW MPYXHHE C IIENbI0 (OPMUPOBAHUS
npeJicTaBIeHU 00 naeaabHON MOJENN NPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU TIPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomel, npaKkmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHHUS TENa B X0/Ie KOJIeOaHH Ha yIIPYroM IMOBECe.

N3yueHue ABMKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

WccnenoBanue yObIBaHUS aMIUTATY/IbI 3aTYXAONTUX KOJICOAHUMN.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnuole Koredanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUS B HJI€ATHHOM
konebarenbHOM KoHType. ®opmyna Tomcona. CBsi3p aMIUMTYIBI 3apsia KOHAEHcaTopa C
aAMIUTUTY/ION CHIIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromuye DJIeKTPOMarHUTHbIE KojeOaHus. BBIHYXICHHBIE IJIEKTPOMATrHUTHBIE
KoJIeOaHwusl.

[lepemenHbIil TOK. MOIIHOCTH TEPEMEHHOTO TOKa. AMIUIUTYAHOE M JACHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSOKSHUS TIPU Pa3IMIHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHH.

CunyconaanbHbIA IEPEMEHHBIN TOK. Pe3ucTop, KOHJAEHCATOP M KaTylIKa MHAYKTUBHOCTH
B LIENU CUHYCOUJAIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenada U noTpeOiIeHUe IEKTPUIECKOM
SHEPTUHU.



OKOJIOTMYECKUE PUCKU TPHU MPOU3BOJACTBE JJIEKTpOdHEpruu. KynbTypa HCHONB30BaHMS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuuecKkne YCTPOMCTBA M TEXHOJOTHMYECKHE TMPOLECCHI: JJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

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

OcuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXalIIUX JIEKTPOMATHUTHBIX KOJICOAHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, karymika HHIYKTUBHOCTU U KOHJEHCATOP B LIENIH IEPEMEHHOI0 TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCaTopa.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCHopMaTopa.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEeIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTYUIKY ¥ pE3UCTOP.

HaOGnroeHue 31eKTpOMarHuTHOTO Pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BoJIHBL. Ilepuon, ckopocTe pacnpocTpaHeHUs U AJMHA BOJNHBI. CBONCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3JIyYEHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3aumMHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH: OTpPaK€HHE, MpEIOMJIEHHME, MOJISIpU3aLINs,
uHTEephepeHIMs U AUDPaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMMEHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNEBUICHUS. Paqnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoONpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

Habmionenne oTpaxxeHus U MPETIOMICHUS MEXaHUYECKUX BOJIH.

Habmionenue narepdepeHny U 1uppakiud MEXaHMYECKUX BOJH.

AKYCTHYECKUI PE30HAHC.



CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHE.

HaGnronenue cBsi3M T'POMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HMCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epkaie. Cheprudeckne 3epkaa.

[Ipenomnenune cBera. 3akOHBI TMPEIOMIICHUS CBeTa. AOCOJIOTHBIM MOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIA IMOKa3aTelnb mpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEXOJe MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pazjesna
JIBYX ONTUYECKUX CPEI.

Xon nyueit B mpu3me. ucnepeus ceera. ClioxkHBIHM cocTaB Oenoro cera. Llger.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHYyTPEHHETO OTPAKEHHUSL.

Cobupatonue ¥ paccewBaroniye JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHYECKasl CUJIa TOHKOHM JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM ceprueckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTess MPeIoMIICHHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIEro JIUH3Y MO TPOU3BOIbHBIM YIJIOM K €€ IJIaBHOM ONTHUYECKOU OCH.
[TocTpoenne n300pakeHU TOYKK U OTpPEe3Ka MPSIMON B COOMPAOIINX M PACCEUBAIOIINX JIMH3aX
U UX CHUCTEMaX.

OnTuueckue npubopsl. Pazpemaroras cnocodHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

BonmnoBas onrtuka. WHrepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaONIOZICHUST MaKCUMYMOB W MHHUMYMOB B HMHTEPPEPEHIIMOHHOW KapTUHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI kilaccuueckux HHTEPPEPEHITUNOHHBIX CXEM.

Hudpakmus cBera. [JudpakinuonHas pemérka. YcioBue HAOMIOACHHUS TIJIABHBIX
MaKCHUMYyMOB TPHU MaJleHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITUOHHYIO PEIIETKY.

[Tonsipusanus cBera.

TexHu4yeckue yCTpOMCTBa W TEXHOJOTUYECKHE TMPOLECChl: OYKH, JyIa, NEepPUCKOIL,
dboroanmapar, MHUKPOCKOI, TMPOCKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUSI CBETA.

HccnenoBanue npenomMiIeHs CBETA.

Habmroienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccenenoBanue xoa CBETOBBIX MTYYKOB Yepe3 INTOCKOMAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6mronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BeTOB TOHKUX IUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habmronenue noisipu3anuu cBeTa.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomoi, RPAKMUKYM.

W3mepeHue nokasatesis IpeloMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue pOKyCHOTro pacCTOSIHUS PACCEHBAIOILUX JIMH3.

[Tony4yenue n300paXkeHUs B CUCTEME U3 IJIOCKOT'O 3epKajia U JIMH3BI.

[Tony4yenne n300paxeHHs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpeHIUN U NOJSIpU3alUH CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepEpeHIINN Ja3ePHOTO N3TYyICHUS Ha JBYX IIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AMGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHune criekTpa U3ITydeHHs CBETOAMOAA TTPH IOMOIIHU TU(PAKIIMOHHOHN PEIETKH.

Pa3nes 6. OcHOBBI cielUAJILHOM TEOPHH OTHOCUTEIbHOCTH.

['paHuIIbl MPUMEHUMOCTH KJIaCCMUECKOM MexaHuku. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
npUIHHHOCTH. OTHOCHTENBHOCTH OJIHOBPEMEHHOCTH. 3aMeNIJICHHE BPEMEHU M COKpaIICHHE
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MacCHhI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUs TIOKOSI.

TexHUYeCKHEe YCTPOWCTBA W TEXHOJOTHMYECKHE MPOIECChl: CIYTHHUKOBBIE MPHEMHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

VYyeHnueckuit HKCIIepUMEHT, 1ab0opaTOpHbIE pabOThI, MIPAKTHKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUI (1Mo GoTorpadusmM TpeKkoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapnuo-601no60ii oyaiusm.

PaBHOBecHOE TemiIoBoe W3NIydYeHHE (W3IIydeHHEe aOCONMIOTHO YEpPHOro Tema). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otosdpdpexr. OnbiTol A. I'. CroneroBa. 3akoHbl poTodpdexTa. YpaBHeHHEe DUHIITEHHA
st potorpdexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBeTa (B 4YaCTHOCTH, [JaBJICHUE CBETa Ha AOCOJIIOTHO NOIVIOLIAIOIIYIO U
abCcoOTHO oTpaskarollyio noBepxHocth). OnbiTh I1. H. JleOenena.



BosHoBbie cBoiicTBa yactull. Bonubel ae bpoitnsa. Jlniuna BonHbl ne bpoiisis 1 pazMepsl
o0nacTu  JoKanu3auMM  JBHWXKyHieiics dactuupl.  KopmyckynspHO-BOJHOBOW — Tyaiau3M.
Judpakius 3IeKTPOHOB Ha KPUCTAIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ elizendepra.

TexHuuyeckue ycTpolcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

WccnenoBanue 3aBUCUMOCTU COITPOTUBIICHUSI TIOTYIIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. Quszuxka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [maneraprast moaens atoma Pesepdopra.

[Toctymarel Bopa. M3nydenune u moriomeHne (OTOHOB IMPH TEPEXOJe aromMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPTUU aTOMa BOJOPOA.

CrioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuueckne YCTpOHCTBA W TEXHOJIOTMYECKHE MPOUECCHl: CHEKTPAIbHBIA aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Hab6nronenue nuHEHYaToro crekrpa.

HccnenoBanue cnekTpa pa3pekKeHHOro aTOMAapHOIO BOJIOPOJa U U3MEPEHHE MOCTOSHHOMN
Pun6epra.

Tema 3. Quzuka amomHnoz0 A0pa u INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens sinpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sipa.
N3oTomnsl.

PagnoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmaa. ['amma-
W3JIy9CHHE.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3NIyYeHUs. BiausiHue painoakTUBHOCTH HA JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIIM
¢don mznydenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. [ledekT macchr sapa.

SAnepubie peaknuu. Jlenenne wu cuHTEe3 sAaep. SnepHeie  peakTopbl. [Ipobiembr
YOPABJISIEMOTO  TEPMOSIIEPHOTO CHUHTE3a. KOJOTMYECKHE aCMEKThl Pa3BUTUS  SECPHOU
SHEPreTUKHU.

MeTtonbl perucTpanuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.



dyHaaMeHTAIbHBIE B3auMOAEHCTBUA. bapnoHbl, Me30HbI U JienToHbI. [IpencraBieHue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJEIb aJpOHOB.

®usuka 3a npeaenamu CtanaapTHol Mojenu. TéMHast Matepust U TEMHAs SHEPTUSL.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa Buibcona,
SJIEPHBIA  PEaKTOp, TEPMOSIACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIb30BAHUEM JI03UMETPA.

W3ydenue noriomnieHus 6eTa-4acTul] aTFOMHUHACM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BUTHS  acTpoHOMuHW. llpuknagHoe W MHPOBO33PEHUECKOE 3HAYEHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (U3UKHA I OOBSCHEHUS MPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
pasnoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpPOHOMHUSL.

Bun 3Bé31H0r0 HeOa. Co3Be3us, spKue 3BE3/1bl, TUIAHETHI, UX BUAUMOE JBUKEHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE3/1.

3BE3/1bI, HX OCHOBHBIE XapakTEPUCTHKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM OCJIEI0BATEILHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTh» JJIs
3BE3[] TIJIaBHOW  MOcCjeNoBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3A. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUH U 3BOOLMK COJIHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3I.

Mneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxxenune Conuua B ['anaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkToBoe n3inyyeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HaGmronenuss 3B&3mHOTO Heba  HEBOOPYXKEHHBIM  TJAa30M C  HCIIOJIB30BAaHHEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW MJIs1  ONpeAeNieHUs] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31s1 CEeBEPHOTO MOMYIIAPHS U IPKUE 3BE3TBI.

Hab6nronenus B Teneckon JIyHbI, TUTAHET, TYMAaHHOCTEH M 3BE3THBIX CKOTUICHHIA.

Du3nYecKHl MPAKTUKYM.

CriocoOb1 u3MepeHust GU3NMUECKUX BEJIHMYUH C MCIOIH30BAaHHUEM aHAJIOTOBBIX U IHU(PPOBBIX
W3MEPUTEIIBHBIX TPUOOPOB U  KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  ¢u3mdyecknx BennuuH. OIleHKa TpaHUIl
MIOTPELITHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUN 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATHUECKHUX
paznenax «YUeHHYECKU IKCIIEPUMEHT, JTa00paTOPHbIC paOOThI, TPAKTHKYM).

O0o0maroniee NOBTOpPeHHUeE.

OO0o0OmieHne W CUCTeMaTu3alusl  COAepX aHWsl  pas3neiaoB kKypca «MexaHuKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DIeKTpoauHamukay, «KoneOaHus U BOJHBDY,



«OCHOBBI CHEIUAIBHON TEOpHUH OTHOCUTEIbHOCTWY», «KBaHTOBas (uszmka», «IJIEeMEHTHI
ACTPOHOMHH U acTPOUBUKIY.

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pPOjdb M MeCTO (M3MKH M acTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTHU3UPYIOIIEH,
OOBSICHATENIBHOM U MPOTHOCTHYECKON (DYHKIMHA (pu3ruecKor TeOpuH, poib GU3NIECKOI Teopun
B ()OPMUPOBAHUU TMPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yrayoné€HHoro ypoBHs B 11 Kilacce oCyIIecTBIseTCs ¢ y4EToM
COJICpXKATENbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpauu ¥ TEXHOJOTHU.

Mesxicnpeomemusie nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
SBJICHWE, HAay4HbIH (akt, rumores3a, (u3nyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJIECHHE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIIb, U3MEPEHUE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIHU: CHHYC,
KOCUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO. BeKTopbl M HX
NPOCKIIMH HAa OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3IIEMEHTApHBIX ()YHKIIHA.
[Tpu3naky mo100us TPEYrOIbHUKOB, ONPEIEICHUE TUIOIAIU TUIOCKUX GUryp u oo0béma Te.

buonozua: >nektpuueckue SBICHHS B JKUBOM MNpUpoJe, KoieOaTelbHbIE NBIKEHUS B
JKUBOM  MNpHUpoAe,  DKOJOTMYECKHWE  PUCKH  TpU  TIPOU3BOACTBE  AJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY’Kalolled Cpeapl, yJIbTpa3ByKOBas JAMAarHOCTUKA B
MEIUIIMHE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJIE.

Xumua: CTpoe€HHWE aTOMOB M MOJIEKYJ, KpPUCTaJUIMUECKas CTPYKTypa TBEPIBIX Ted,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

T'eozpaghusa: marHuTHBIE TOIOCA 3€MIIM, 3aJ€KU MAarHUTHBIX pyl, (poTochEMKA 3eMHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonoz2ua: NpUMEHEHNE MOCTOSHHBIX MArHUTOB, 3JIEKTPOMAarHUTOB, 3JEKTPOIBUTATEINb
SAxobu, reHepaTop IEPEMEHHOIO TOKa, HWHAYKLUMOHHAs TeYb, JMHUM DSJEKTpoliepenad,
AJIEKTPOJIBUTATEh, panap, paauonpuEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTPa3ByKOBasi IUArHOCTHKA B TEXHUKE, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE TPUEMHUKH, SIEPHASI JHEPTETUKA U IKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITIPOIPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA3OBAHUMAJIMUHOCTHBIE PE3YJIBTATHI

JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaThbl OCBOCHUsI yueOHOro npenmMera «Pu3nKa» JI0JKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3ULKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXJIeHUM, COOTBETCTBYIOILMX TPAIULHOHHBIM IIEHHOCTAM POCCHMCKOro  OOILEeCTBa,
paclIupeHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rPaKIaHCKOr0 BOCIIUTAHMSA:

e CcOpMHPOBAHHOCTh TPAKIAHCKOW MO3MLIMU OOYyYarollerocss Kak aKTUBHOTO M
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

® [IPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUUYECKUX U JI€MOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEpECcax I'Pa’kIaHCKOIo OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPABJICHUU B 00pa30BaTeIbHON OpraHU3aliy;

e yMEHHE B3aUMOJICHICTBOBaTh C COLMAIbHBIMU WHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

® TOTOBHOCTb K TYMAHUTApPHOW U BOJIOHTEPCKOM 1EATENBHOCTH.

NaTPUOTHYECKOT0 BOCIIMTAHUSA:

e c(hOpMHUPOBAHHOCTb POCCUMCKOMN IPa’kAaHCKOM HIEHTUYHOCTH, MATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

e CHoCOOHOCTh OIIGHMBAaTh CHUTYallMI0O W TNPUHUMAThb OCO3HAHHBIE PELICHMS,
OpUEHTHUPYSICh HAa MOpPAJIbHO-HPaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM 4HCIE B
JIESITENTbHOCTH YYEHOTO;)

® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYMBOTO OyIyILIEro.

ICTETHYECKOr0 BOCTIMTAHUA:

® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas JCTETUKY HAy4yHOTO TBOPYECTBA,

npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

® [UHTEpeC K pa3IuyHbIM cepam MpodecCHOHATBHONW AEATENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIM BHIOOP Oymymeit
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

® TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHMIO M CaMOOOPA30BaHUIO B 0OJIACTH (UUKU
Ha NPOTSKEHUU BCEH )KU3HH.

IKO0JIOTHYECKOT0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTb HKOJOTHYECKON KyJIbTYphl, OCO3HaHME TIJI00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® [UJJAHMPOBAHUE W OCYILECTBJICHUE NIEUCTBUI B OKPYKAIOUIEH Cpe/le Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA;



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

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBeEPcAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble Jlornyeckune AefcTBUA:

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

OINPEACIIATD LENH JEATEIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
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 LIEISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

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

pa3BUBATh KPEaTHUBHOE MBIIUIEHUE NTPH PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble nccienoBarejbCcKue AeiCTBHUA.

BJIa/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U MeTOAaMH (DU3HUECKO
HayKH;

BJIQ/IETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHON JEeATEIbHOCTH B
obOnactu (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY TIOMCKY
METOJIOB peHIeHUS 3amad  (PU3NISCKOr0 COACpPKAHUS, TPUMEHEHUIO pPa3IMYHBIX
METOJIOB TIO3HAHUS;

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJIYYCHUIO HOBOTO 3HAHMSI, €T0 WHTECPIIPECTAIINH,
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
TUTNOTe3y € PpeIIeHHs, HaxOJUTh apryMEeHTBl JUIs JIOKA3aTelbCTBA CBOHUX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH 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;



BBIZIBUT'aTbh HOBBIC UICHU, IPCJIaraTb OpUTrnHAaJIbHBIC TOAXOAbI U PCILICHU,
CTaBHUTb HpO6JICMBI " 3ala4u, JOIMYyCKarIHEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU TMONy4deHHs wuHpopMammu (HU3HYECKOTO COICpKAHUS U3
HMCTOYHMKOB Pa3HBIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBIATh IIOWCK, aHaju3,
CHUCTEMAaTH3aIMI0 M MHTEPIpeTanuio WHGOPMAIMK Pa3IUYHBIX BUIOB W (Gopm
MIPE/ICTABJICHHUS;

OIICHUBATH JIOCTOBEPHOCTH HH(OPMAITUH;

HCIIOJIB30BaTh CPEACTBA WH(MOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEIICHMH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OPraHM3allMOHHBIX 33/lady C
coOmrofcHreM TpeOOBaHWUN  APrOHOMUKH, TEXHHUKH O€30MaCHOCTH, THTHUCHBI,
pecypcocOepexeHusi, MNPaBOBbIX M HJTUYECKUX HOPM, HOPM HHOOpMaLMOHHON
0€30I1aCHOCTH;

CO3/aBaTh TEKCThl (DU3MUYECKOTO COJEp>KaHUS B pa3ivuHbIX (opmarax c yd4éToMm
Ha3Ha4YeHUs MHGOpMallMU W LENEBON ayauTOpUH, BbIOHMpas ONTHUMAIbHYIO (OopMy
MIPEICTABJICHUS M BU3YAITU3ALIUHU.

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

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATENIHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIMH U CMATYATh KOH(DIMKTHI;
pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUS C MCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCII0JIb30BaTh MPEUMYILECTBA KOMaHIHOW U UHUBHUyaIbHON paboThI;
BBIOMPATh TEMAaTHKY U METO/bl COBMECTHBIX JAECUCTBHUI ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IPUHUMATH L€ COBMECTHOM JESATEIBHOCTH, OPTaHU30BBIBaTh U KOOPAMHUPOBATH
JNeHCTBUS MO €€ JOCTM)KEHHIO: COCTAaBJIATH IUIAH JAEWCTBUN, paclpenessaTh poJid ¢
y4€TOM MHEHUH yYaCTHUKOB, 00CYk/1aTh Pe3yJbTaThl COBMECTHON pabOTHI;

OLICHMBAaTh KadeCTBO CBOEro BKJIaJa M KaXJOTO YyYaCTHUKAa KOMAaHJbl B 0OIIUi
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLEHNUBATh MU C TO3UIMH HOBU3HBI, OPUTHHAILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETHUYECKOE MOBEACHHE B PA3IUYHBIX CHUTYyalHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEILHOCTh B 00JaCTH (DPUBUKU U
ACTPOHOMHH, BBISIBIISTH MTPOOJIEMBI, CTAaBUTH B (HOPMYITHPOBATH COOCTBEHHBIC 33]1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHUs PACUETHBIX U KAUeCTBEHHBIX 3a/1ad, TUIaH
BBITTOJIHEHHS TTPAKTHYECKONH pabOTHl ¢ YUETOM HMMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMYHBIX NMPEANOUTCHUH;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO JpYIMIHMHA B 00JacTH (QHU3UKH,
IIOCTOSTHHO ITOBBIIIATh CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATH
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€ JJIL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUHICHCTBYCTCA 3MOI.[PIOH&J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh IOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUS PAa3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHOU CdepHl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUsA,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThcsi K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIUH, BKIIOYAIOMIEH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKITOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAILHOE COCTOSIHUE APYTHUX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBAaTh OTHOLIEHHS C
JIPYTUMH JIOIBMH, 3200THTHCS, TIPOSIBIISAT HHTEPEC U Pa3penIaTh KOH(PIUKTHL.

I[TPEAMETHBIE PE3YJIBTATHI

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

MOHUMATh POJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTHYECKOW, 3KOJIOTUYECKOM,
COLMAIIBHOW M 3TUYECKON chepax NesTeTbHOCTH YeJIOBEKa, POjb U MECTO (PU3MKHU B
COBPEMEHHOI Hay4yHOU KapTUHE MUpa, 3HAUEHUE OINHCATENBHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKIMH (u3nueckoit
TEOPUH — MEXAHHMKH, MOJEKYJISIPHOU (PU3MKM M TEpPMOJMHAMMKH, POib (hu3nuecKon
TEOpHH B (POPMUPOBAHUU NIPEACTABICHUN O (U3NUECKON KapTHHE MUPA;

pasinyaTth yCJIOBHUA MPUMEHUMOCTH Mojened (U3MYeCKHX Tel M IPOLECcCOB
(sABNIEHMIT): MHEpLUANIbHAS CHCTeMa OTCUETa, a0COMOTHO TBEPIIOE TEJI0, MaTepHaIbHas
TOYKa, PABHOYCKOPEHHOE JBWXXEHHE, CBOOOJHOE TajeHue, aOCOIIOTHO yIpyras
nedopmarusi, abCOTIOTHO YIPyroe M abCONIOTHO HEYIMPYroe CTOJIKHOBEHHSI, MOJCIH



rasza, XUIAKOCTH M TBEPAOTO (KPUCTAUIMUECKOTO) Teia, WIACANbHBIM Ta3, TOUYCYHBIA
3aps, OHOPOAHOE IEKTPUUYECKOE MOJIE;

paznuyaTh ycloBUsA (TpaHMIBI, OOJACTH) NPUMEHHUMOCTH (PU3MUYECKHX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
HCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSACHATH MEXAHMYECKHUE TIPOIECCHl M SIBJICHUS, HCIOIb3Ys
OCHOBHBIC TIOJIOKCHUSI M 3aKOHBI MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOTO
JBIDKCHUSI, (OPMYJIBI KMHEMATUKH PAaBHOYCKOPEHHOTO ABMIKEHHs, MPeoOpa3OBaHM
lanunes mwig  CKOPOCTM M NEpEMENIEHHUs, 3aKOoHbl HplOTOHA, NpUHLMI
OTHOCUTENbHOCTH ['anwmies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHbl COXPaHCHUS
UMITYJIbCA M MEXaHWYECKOHW OHEpPIruH, CBSI3b pabOTBI CHIBI C HW3MEHEHUEM
MEXaHMYECKOM DSHEpPruu, YCJIOBHsS paBHOBECUS TBEPIOrO Tena), IMPH ITOM
WCIIOJb30BaTh ~ MAaTEMATHYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaTh  YCIIOBHS
MIPUMEHUMOCTH (PU3UUYECKHUX 3aKOHOB: MpeoOpa3zoBanuii ["anumes, BTOpOro u TPEThETro
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAaHEHHUsI UMITYJIbCA U MEXaHUYECKON SHEPIUH, 3aKOHA
BCEMUPHOT'O TATOTCHHUS;

AHAIU3UPOBATh U OOBSACHATH TEIIOBBIC MPOIECCHl M SBJICHUS, HCIOIb3YsI OCHOBHbBIE
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOAMHAMUKH (CBA3b
JIaBJICHUS HUJICATBHOTO ra3a co CPeAHEN KUHETUYECKON SHEPTrUel TEIJIOBOTO IBUKEHUS
M KOHIEHTpPAaUHUEH €ro MOJEKYJ, CBSI3b TEMIIEpAaTypbl BEUIECTBA CO CpPEIHEHN
KUHETUYECKOM DHEpPruey TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBSI3b JaBJICHUS
UJCAIbHOTO Ta3a C KOHIIEHTpAlMeW MOJIEKYJ W €ro TEMIIEpaTypod, ypaBHEHHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJAWHAMHUKHM, 3aKOH COXPAHEHMS
SHEPTUM B TEIUIOBBIX TIpOIleccax), MPU HSTOM MCIOJIB30BaTh MaTEeMaTUYECKOe
BBIPAKEHHUE 3aKOHOB, YKa3blBaThb YCIIOBHMS NPUMEHMMOCTH ypaBHEHHMs MeHzeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, WCIONb3ysS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUSI DIIEKTPUIECKOTO 3apsija,
3akoH  KynoHa, TNOTEHUHANIBHOCTH  AJIEKTPOCTATUYECKOTO  TOJS,  MPUHIUII
CYNEPNO3UIUU AIEKTPUUECKUX TOJIEH, TPU 3TOM YKa3bIBasi YCIOBUS MPUMEHUMOCTH
3akoHa KymoHa, a Take NpakTUYECKH BaKHbIE€ COOTHOUIIEHUS: 3akoHbl Oma it
ydacTKa LENU U I 3aMKHYTOM 3JIEKTPUYECKON 1enu, 3akoH [[xoyna—JIenua, mpasuiia
Kupxroda, 3akonsr apazes ais 371eKTpoIn3a);

OMHKCHIBATh (PU3MUECKUE MPOILIECCHl U SBJICHHUSI, UCIIONb3ysS BEIUYUHBL: TEpEMEICHNUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIAa, MOMEHT CHUJIbI, IaBJICHUE,
MOTEHIIMAIbHAs JHEPrusi, KWHETHYeCKas HHEpPrusi, MeXaHWudecKas HSHeprus, padora
CUJIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSKECTH, CUJla YIPYrOCTH, CHUia
TPEHMsI, MOIITHOCTh, DHEPTHsI B3aUMOICUCTBUS Tea ¢ 3eMEil BOIM3H e€ TOBEpXHOCTH,
SHEPrusl YHpyrol jaegopManuy TMPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMIiepaTypa Teia, padoTa B TEPMOJAWHAMHUKE, BHYTPEHHSSI DHEPTUS HIACATBHOTO
OJIHOATOMHOTO Ta3a, paboTa HEaNbHOTrO ra3a, OTHOCHUTENIbHAs BIIAXKHOCTh BO3.yXa,
KITJI wmneanbHOro TEMJIOBOTO JIBUTATENsl; AJIEKTPUUECKOE ToJie, HANpsHKEHHOCTD
3JIEKTPUYECKOT0 TOJISl, HANPSKEHHOCTh MOJISI TOUYEUHOIO 3aps/a WIM 3apsSyKEHHOTO
mapa B BaKyyMe M B JUAJIEKTPHUKE, MOTECHIMAT 3JIEKTPOCTATUYECKOrO MOJs, Pa3HOCTh
MMOTEHLMAJIOB, IEKTPOABMKYLIAs CHJIA, CUJA TOKA, HAIpPSKEHUE, MOLIHOCTH TOKA,
ANEKTPUYECKass €MKOCTh IUIOCKOTO KOHJIEHCATOpPa, CONPOTUBIICHUE y4dacTKa LENU C



IOCJIEIOBATENbHBIM M IapajlIeIbHBIM  COCIUHEHHEM  PE3UCTOPOB,  SHEPrus
AIIEKTPUUYECKOTO NOJIS KOHACHCATOPA;

OOBSICHATE OCOOEHHOCTH IPOTEKaHWs (PU3MYECKUX  SABJICHUH: MEXaHMUYECKOoe
JBUKEHHE, TEIUIOBOE JBM)KEHHME YacTUI[ BEILECTBA, TEIUIOBOE paBHOBECHE,
OpOyHOBCKOE JABMXKEHME, TU(PPY3Us, HCHIapeHHe, KUIIEHUEe U KOHJCHCAlus, TUIaBIeHUe
U KpHUCTAIM3alMsl, HANPABICHHOCTh  TEIUIONEpeNaud, JJeKTpU3auus  Tell,
AKBUIIOTEHIIMAJILHOCTH [TOBEPXHOCTHU 3apsKEHHOT'O IIPOBO/IHUKA,

IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (M3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(UKCUpOBaTh pPe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIWYMH B BUJC
rpaduKoB C Y4€TOM aOCOIIOTHBIX MOTPELIHOCTEH W3MEPEHMH, JenaTh BBIBOABI IO
pe3yibTaTaM UCCIIE0BaHuUS;

IPOBOJIUTh KOCBEHHBbIE H3MEpEeHUs (U3MYECKMX BEIMYMH, NPU 3TOM BBIOMPAThH
ONTUMAJIBHBIA METOJ] M3MEpPEHMs], OLICHUBAaTh AaOCOJIOTHBIE M OTHOCUTEIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

OPOBOJIUTH  ONBITBI [0 TPOBEPKE TMPEAJIOKEHHOM TUIIOTE3bl:  IUIAHUPOBATH
IKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAJIBHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
HOJIy4EeHHBIE PE3Y/IbTaThl U JIe/1aTh BBIBOJ O CTaTycCe MPEI0KEHHONW TMIIOTE3bI;
coOnroaarh mpaBuiaa 0e30IacHOrO TpyJda IpU MPOBEIECHUU HCCIEJOBAaHMNM B paMKax
y4eOHOr0 3KCIEepUMEHTa, NPAaKTUKyMa U Y4eOHO-MCCIIE0BATEIbCKOW U INPOEKTHON
JeSITeIbHOCTH C HCIHOJb30BAHUEM H3MEpPUTENbHBIX YCTPOHUCTB M J1aOOPAaTOPHOIO
000pyI0BaHNS;

pewmiath pacy€THbIE 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHON (uznueckon
MOJIeJIbIO: HAa OCHOBAaHMM aHalIW3a YCJIOBHs OOOCHOBBIBATH BBIOOp (puU3MUECKON
MOJIeJIM, OTBedarleld TpeOoBaHUSAM 3aJaud, HPUMEHATh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJNaThl (U3UYECKUX TEOpUH TMpHU  HCIOIb30BaHUU
MaTEMaTUYECKUX METOJOB PpELIEHWS 3aJad, MPOBOAUTH pPACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJIM3UpPOBAaTh pPE3yNbTaThl U KOPPEKTUPOBATH METObI
pelIeHus ¢ y4ETOM MOJyYEeHHBIX PE3yIbTaTOB;

pemaTth Ka4eCTBEHHbIE 3a]aul, TpeOyIoLe MPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/ieoB
Kypca (M3MKH, a TakKe HHTErpallMd 3HAaHUW U3 JPYTUX NPEIMETOB €CTECTBEHHO-
HAy4yHOT'O IIMKJa: BBICTpauBaTh JIOTMYECKYIO ILIETNOYKY pacCyKIEHUH C OMOpod Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPUHIUIIOB pabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOANUTH MPUMEPHI BKJIA/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIN3UPOBATh U  OLIEHUBATh T[OCJIEJICTBUS OBITOBOM M  NIPOU3BOACTBEHHOMN
NEeSTEIbHOCTH 4YeNIOBEKa, CBSA3aHHOW C (U3MUECKUMM IPOLIECCAMU, C IO3ULMH
IKOJIOTMUYECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 palnoHaIbHOM
[IPUPOJIONOIL30BAHUH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHIKEHUN HAYKU H
TEXHOJIOTUH U1 JabHEUILEro pa3BUTHSI YEIOBEUECKOrO O0IIECTBa;

IPUMEHSTH pa3InyHble CIIOCOOBI PaboThI ¢ HH(pOopMaHen (pU3MIECKOTO COJIEpIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTMH, TMpH  3TOM



UCTIONIB30BAaTh  COBPEMEHHbIE  WH(MOpPMAIIMOHHBIE  TEXHOJIOTUH IS  TIOWCKa,
nepepadOTKH M TPeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJIAPHOH HH(OpMAIIH,
CTPYKTYpPUPOBAHHUS W HMHTEPHPETANUU HHPOPMAIUHU, MOIYYCHHOW W3 pPa3IHYHBIX
UCTOYHUKOB, KDUTUYCCKH aHAJIM3UPOBATh MOJIy4aeMyt0 HH(PpOPMAIUIO U OIICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOUIMXCS 3HAHWW, TaK M HA OCHOBE aHaln3a
UCTOYHUKA HHPOPMALIUHY;

NPOSIBJIATE OPraHW3allMOHHBIE ¥  TI03HABaTEIIbHBIE YMEHHUS CaMOCTOSITEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBHIMOJIHEHUS IPOEKTHBIX W Yy4eOHO-
UCCIIEIOBATEIICKUX Pa0OT;

paboTaTh B TpyIIe C UCIOJIHEHHWEM pPa3IMYHBIX COIHUAIBHBIX POJEH, IIIAaHHUPOBATH
paboTy TpYIIBL, palMOHAIBLHO PACHPEACATh JEATSIIFHOCTh B HECTAHJIApPTHBIX
CUTYyaIIHUsX, aJICKBATHO OLICHUBATh BKJIAJ KAXKIOTO M3 YUYACTHUKOB I'PYIIIBI B PEHICHUE
paccMarpuBaeMoi poOJIEMBI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHAIbHOW — JICATEIBHOCTH  I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIiyOJIEHHOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCSl YMEHUI:

HOHUMAaTh poOJb (U3MKKM B SKOHOMHYECKOM, TEXHOJOTMYECKOW, COLHUAIBHOW U
ATHYECKON cdepax IesTeIBbHOCTH YeNOBEKa, POJb U MECTO (PU3MKH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHH B IIPAKTUYECKOMN AEATEIBHOCTH YEIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Da3BUTHHM,  3HA4YEHME  OIMCATEIbHOM,
CHUCTEMaTU3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndeckoit
TEOPUU — DIIEKTPOJAWHAMUKH, CIELUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOU
¢uzuku, ponb pU3NUECKO Teopuu B (GOPMUPOBAHUHU MPEACTABIECHUN O (HU3HUECKON
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;

pa3nuyarh YCIOBUS MPUMEHMMOCTH Mojeled (QU3MYecKuX Tela M IPOLECCOB
(ABNIEHMIT):  ONHOPOJHOE AJIEKTPUUECKOE W  OJHOPOJHOE MArHUTHOE IO,
rapMOHHYECKHE KOJIeOaHMs, MAaTeMaTHYEeCKU MasTHHUK, HA€aIbHBIA MPYXUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCAIbHBIN KOoleOaTeIbHbII KOHTYpP, TOHKAs JINH3a,
MOJIeJIe aToMa, aTOMHOT'O SI/Jpa U KBAHTOBOM MOJEIH CBETA;

paznuyaTh yclIoBUsA (TpaHMIlBl, OOJACTH) NPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPAaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBICHHS, HCIIOJIb3Ys
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl DJJIEKTPOAUHAMMKM U CIELHMAIBHOW TEOpUn
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cujia AmIiepa, cuia
Jlopenua, 3aKkOH »AIEKTPOMAarHUTHOW WHAYKUWH, mpaBwio Jlenma, cBsizp JO/IC
CaMOMHAYKIMU B JJIEMEHTE JJIEKTPUYECKOW LIENH CO CKOPOCTBIO U3MEHEHUS CHUIIbI
TOKA, MOCTYJIaThl CIELHATIBbHON TEOPUH OTHOCUTENBHOCTH DWHILTEIHA);
aHATU3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCIIOIB3YS IOJ0KEHUS
KBaHTOBOH (u3uku (ypaBHeHHe JiHIITEHHA A1 HoTOdPdeKTa, MEepBbId U BTOPOH
nmocTyaaTel bopa, mpuHIMI COOTHONICHHs HeomnpeaenéHHocTei I 'eizendepra, 3aKOHBI
COXPAaHEHHs 3apsA0BOrO M MacCOBOTO YMCEN U YHEPIUU B ANEPHBIX PEaKLHUAX, 3aKOH
paZio0aKTUBHOIO pacaja);



OTHCHIBATh (PU3UYECKHIE TIPOIECCHI U SIBICHUS, UCIIONIB3Ysl BEIMYMHBL: HAMPSKEHHOCTh
3JEKTPUYECKOTO  TOJIA, MOTEHUMal  3JIEKTPOCTATHYECKOro  IOJs,  PAa3HOCTh
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIUS MArHUTHOTO TMOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, 3JICKTPOIBMXKYILAS CHJIA CAMOUHIYKIIHH,
SHEPIvsi MarHUTHOTO MOJISI TPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJIbC, ITOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHUS (UINYECKUX SIBICHUN: DIIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIIUs BOIH, TUGPAKIHS, TUCTICPCHs,
MOJIHOE BHYTPEHHEE oTpaxenwue, hoTodnekrpuueckuid rd ekt (dhororddekr), anbda-
u Oera-pacmaapl  sijep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CIEKTPAJIbHOTO aHau3a U paboThI J1a3epa;

ONpeNeNATh HalpaBJICHUE MHAYKIIMM MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIbI
Awmmnepa u cuibl Jlopenua;

CTpOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €r0 XapaKTEPUCTHUKH;

MPUMEHATh OCHOBOIIOJIATAOIINE ACTPOHOMHYECKHUE IMOHATUSA, TEOPUU U 3aKOHBI AJIs
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOHMCXOMANMX B 3BE3MAX, B
3BE3IHBIX CHCTEMaX, B MEXraJlaKTUUYeCKOW Cpeje; JBWKCHHS HEOCCHBIX Tel,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOJIUTH HCCIEAOBAHUE 3aBHCHUMOCTEM (PU3UYECKUX BEIWYUH C HCIOJb30BAaHUEM
MPSIMBIX U3MEPEHUIA, TIPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH Pe3yIbTaThl
MOJTyYEHHOW 3aBUCHUMOCTH (HU3UYECKUX BEIMYMH B BHUAE TpadUKOB C Y4YETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEN M3MEpEeHuM, JejaTh BBIBOJBI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYMH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHUBaTh aOCOJIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEUTHOCTH NMPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJTYYCHHBIEC PE3YIIbTAThI U JIENAaTh BBIBOJI O CTATyCE MPEIIOKCHHOU TUTIOTE3HbI;
ONUCHIBATh METO/IbI OJYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30MacHOro TpyJa IpH MPOBEIECHUU HCCIECTOBAHHMA B paMKax
yu4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
NEATETLHOCTH C HCIOJIb30BAHMEM HW3MEPUTEITBHBIX YCTPOMCTB W J1A0OpaTOPHOTO
000pyI0BaHNS;

pemath pacy€THBIC 3a/Jadyd C SIBHO 3aJaHHOM W HESBHO 3aJIaHHON (PU3HUECKOU
MOJIeTIbIO: HAa OCHOBAaHWUM AaHaNIM3a YCIOBHS BHIOMpaTh (pU3MYECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUSAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3WYECKUX TEOpUN MPH MCHOJIb30BAaHUM MaTeMaTUYECKHUX METO/I0B
pemieHuss 3ajad, IPOBOAWTH pPAcdy€Tbl Ha OCHOBAHMM HUMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4E€TOM
MOJIYYeHHBIX PE3YJIbTATOB;

pelaTh KauecTBEHHbIE 3a7auu, TpeOyromre IpUMEeHEHUs 3HAaHUHM U3 pa3HbIX Pa3/iesioB
Kypca (DM3WKH, a TakKe WHTETpAllMH 3HAHWW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



Hay4yHOTO IIMKJIA: BBICTPAWBATH JIOTMYECKYIO LIEMOYKY PaCCyKICHUH C OMOpON Ha
U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS;

MCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS JIIsl 00BSICHEHUS! OCHOBHBIX IPUHILIUIIOB PabOThI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIECCOB;
NPUBOAUTH PUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHAM3UPOBaTh M  OLEHUBATh TOCIEACTBUS OBITOBOW W  INPOU3BOACTBEHHON
NEeSTEIbHOCTH 4eJOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMu, C TMO3ULIUN
3KOJIOTUYECKON 0e301acHOCTH, MIPEACTABICHUI 0 panroHaIbHOM
IPUPOJIONOIb30BAaHUM, @ TAaKXKE Pa3yMHOM HCIOJb30BAaHUHU JIOCTH)KEHUN HAyKH U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

IPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOTHI ¢ MHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpPU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OPMALMOHHBIE  TEXHOJOTMH Uil  TIOMCKA,
nepepadoOTKi W TPEAbSBICHUA Y4YeOHOW M HAyYHO-TIOMYJISAPHOH HHMOpMAIIH,
CTPYKTYpPUPOBAaHHUS W MHTEpPOpETaluud HHQOpMalMM, NOJYyYEHHOW U3 pPa3INYHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATh MOTydyaeMyr0 HH()OPMALIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAaHUM, TaK M Ha OCHOBE aHallu3a
UCTOYHUKA UH(POpMALUY;

IPOSBIATh OPraHW3ALMOHHBIE M IIO3HABATEIIBHBIE YMEHHS CaMOCTOSITEIBHOTO
pUOOpPETEHUs] HOBBIX 3HAHWW B MPOIECCE BBINOJHEHHUS IPOEKTHBIX U Yy4EOHO-
HCCIIEIOBATEILCKUX padoT;

paboTaTh B TpYIIE C HUCIOJHEHUEM Pa3JIMYHBIX COLMANBHBIX POJEH, MIaHUPOBAThH
paboTy TIpynmbl, palMOHAIBHO PpACHpPENesaTh JEATENbHOCTh B HECTaHJAPTHBIX
CUTYalUsX, alcKBaTHO OLICHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAlMI0O K  Oyaymed npodeccCHOHaJbHOW — AEATENbHOCTH IO
CHEUHATbHOCTIM (PU3NKO-TEXHUYECKOTO MPOQUIIS.
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JeSATeIbHOCTH 1O
CIICIATIBHOCTSIM
(U3UKO-TEXHUYECKOTO
npodus.

33 ArperatHble COCTOSIHUS BEILIECTBA. 14 http://class- Bocnuranue ocozHaHus

@da30BbIE IEPEXOABI

fizik.ru/v10.html

[IEHHOCTH (PU3UIECKOM
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HayK{ KaKk MOIIHOTO
MHCTPYMEHTA MMO3HAHUS
Mupa,

Hroro mo pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
Bocnuranne oco3Hanus
) LEHHOCTU (PU3HYECKOI
http://class-
4.1 C) 24 1 -
JIEKTPUIECKOE T0JIe fizik ru/v10.html HAyKH KaK MOIIIHOTO
WHCTPYMEHTA MTO3HAHUS
MUpa,
pa3BUTHE HAYYHOU
JIF0003HATEIILHOCTH,
MHTEpeca K MPeaMeTy,
Oymyuieit
http://class- MOTHBARHIO K LY.
4.2 [TocTOsTHHBIN 2IIEKTPUUECKUI TOK 24 1 mh il npodeCcCuOHATBHON
JESTEeTBHOCTH TI0
CTIEUABHOCTSM
(U3NKO-TEXHUYECKOTO
npodus.
Bocnuranue ocozHaHus
htto://class- LEHHOCTH (PU3NIECKOMN
4.3 Toku B pa3nu4HbIX cpenax 6 mh il HayKH KaKk MOIIHOTO
WHCTPYMEHTA MO3HAHUS
MUpa,
Wroro no pazueny 54
Paznen 5. PU3HUYECKHAN MPAKTUKYM
http://class-
5.1 Ouznyeckuil NpakTUKyM 16 16 RpfLass-

fizik.ru/v10.html
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Hroro mo pazneny 16

PesepBHOE Bpems 10

http://class-
fizik.ru/v10.html

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 170

16



http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmMmeHnoBanue
Ne (undposbie) .
pa3icjioB U TeM Kontpoabubie IIpakTunueckue Bocnurare/ibHbI KOMIIOHEHT
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl
pecypchbl
Pazgen 1. 9JIEKTPOJIUHAMMUKA
Bocnuranmne oco3Hanus
http://class- €HHOCTH (PU3NUYECKON HAYKH KAK
1.1 MarauTtHOEe Hoe 14 . H ¢ Y
fizik.ru/v11l.html MOIIIHOTO HHCTPYMEHTA TIO3HAHHUS
MHpa,
pa3BUTHE HAYYHON
M0003HATEIILHOCTH, HHTEpEeca K
IpPEAMETY, MOTUBALIHIO K
12 DIeKTpOMarHuTHas 13 http://class- 6p AMETY o t .
. . el mpodeccuoHaabHOM
HHTYKIIAS fizik.ru/v11l.html yaym P
JESTENLHOCTH 10
CHENHATbHOCTIM (pU3HKO-
TEXHUYECKOTO Mpous.
Wroro no pazneny 27

Paznen 2. KOJIEBAHUSA 1 BOJTHBI

2.1

2.2

Mexannueckue
KOJIeOaHus

DNeKTPOMarHUTHHIE
KOJIeOaHus

10

15

http://class-
fizik.ru/v11l.html

http://class-
fizik.ru/v11.html

Bocnuranne oco3naHus
[EHHOCTH (PU3UUYECKOM HayKH Kak
MOIIIHOTO MHCTPYMEHTA O3HAHUS
MHpa,

pa3BUTHE HAYYHOUI
m0003HATENLHOCTH, MHTEpECa K
MpEeAMETY, MOTHBAIHIO K
Oynmymei npodeccCuoHaTBHON
JIeITeIIbHOCTH MO
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CTIEUUATBHOCTAM (PU3UKO-
TEXHHUYECKOTO MPOQHIIS.

2.3

2.4

MexaHuueckue 1
AJICKTPOMArHUTHHIC
BOJIHBI

Onruka

Hroro no pasaceiny

10

25

60

http://class-
fizik.ru/iv11l.html

http://class-
fizik.ru/v11.html

Bocnuranue oco3HaHus
LEHHOCTU (PU3UYECKOM HayKu Kak
MOIIHOTO HHCTPYMEHTA MO3HAHUS
MUpa,

pa3BUTHE HAYYHOU
M0003HATENFHOCTH, MHTEPECa K
peIMETy, MOTHBAIIHIO K
Oymy1iei npodeccHoHATBHON
JIESTEIIbHOCTH 110
CHEHATBHOCTIM (pU3HKO-
TEXHUYECKOTO TPODHIIS.

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuoser CTO

Hroro no pazaeny

http://class-
fizik.ru/v11.html

Bocnuranue ocozHaHus
LEHHOCTH (PU3NYECKON HAyKH Kak
MOIITHOTO MHCTPYMEHTA TIO3HAHUS
MUpa,

pa3BUTHE HAYYHOIl
TH0003HATENFHOCTH, UHTEpECa K
peIMETy, MOTHUBAITUIO K
Oynyieii npodeccuoHaTbHON
JEeSITETLHOCTH 110
CIELUANBHOCTAM (PU3UKO-
TEXHUYECKOT 0 pous.
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

Bocnuranue oco3HaHus
41 KopnyckyssipHo- 15 http://class- HEHHOCTH (DPU3NYECKON HAyKH KaK
' BOJIHOBOH JTyalTu3M fizik.ru/v11.html MOIITHOTO MHCTPYMEHTA TIO3HAHUS
MHpa,
pa3BUTHE HAYYHOU
Jr0003HATENILHOCTH, HHTEpeca K
htto://class- HpeIMeTy, MOTHBAIHIO K
4.2 ®duszuka aToma 5 mh il Oynymei nmpodeccuonanbHOM
JeSTEIILHOCTH T10
CIICIUATBHOCTSM (DU3HKO-
TEXHUYECKOT0 Mpodus.
Bocnuranne oco3Hanus
43 du3nKa aTOMHOTO S/Ipa U 5 http://class- [CHHOCTH (DU3NYECKON HAyKH KaK
' DJIEMEHTAPHBIX YaCTHUI] fizik.ru/v11l.html MOIIIHOTO HHCTPYMEHTA TIO3HAHHUS
MHpa,
Hroro no paszneny 25
Pazpen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU
DJEeMEeHTHI aCTPOHOMHU H
acTpoQHu3UKH.3aMEHUTh http://class-
51 12 -
Ha Pemrenne croxHbIx fizik.ru/v11.html
3aja4 1o Gpu3uKe
Wroro no pazueny 12
Pasnen 6. PUSHUECKHM ITIPAKTUKYM
http://class-
6.1 Ouznyeckuil NpakTUKyM 16 16 fizik ru/vLLhtml
Hroro no pazneny 16
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Paznean 7. OBOBIIAIOIIEE IOBTOPEHUE

CucremaTH3aLus U
0000111eHUE TPEIMETHOTO
COJIEp>KaHUs U OIBITA

7.1 JIESITENLHOCTH, 15
MPUOOPETEHHOTO MPH
W3YYCHHH Kypca QHU3uKn
10 — 11 kmaccoB

http://class-
fizik.ru/v11.html

Hroro no pazgeny 15

Pasznea 8. HazBanue

Hroro 0

PeszepBHoe Bpemst 10

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 170

16

http://class-
fizik.ru/v11.html
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Konrposbusie IIpaxkrunyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThbI padoTshI
pecypcsbl
bu6mmoreka [IOK
Dusmka — byHIAMEHTATBHAS HAYKA O https://m.edsoo.ru/ff0c3620
1 o 1 03.09 1.http://class-
pupoze .
fizik.ru/v10.html
bu6mmorexa [IOK
, HayuHEIH METO O3HAHHS B METOMHI . 05.00 https://m.edsoo.ru/ff0c3620
UCCIeIOBaHMs (PU3MYECKHX SBICHUI ' 1.http://class-
fizik.ru/v10.html
bu6nmoreka [JOK
OKCIEPUMEHT 1 T€OpUs B Ipolecce https://m.edsoo.ru/ff0c3620
3 no3HaHus npupoasl. Habmronenue u 1 06.09 1.http://class-
OKCIICPUMEHT B (H3HKe fizik.ru/v10.html
bu6mmorexa [IOK
4 Crioco0bI n3MepeHust HHU3NIECKuxX 1 06.00 https://m.edsoo.ru/ff0c3620
— - 1 h_ttQ.//cIass-
fizik.ru/v10.html
AOCONIOTHAS U OTHOCHUTEIbHAS bubnmoreka [JOK
5 HOTPENTHOCTH U3MEPEHU PU3NIeCKUX 1 09.09 https://m.edsoo.ru/ff0c3620

BCJIMYHUH

1.http://class-
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MonenupoBanue B ¢puzuke. Poib u
MecTO GU3HKHU B (HOPMUPOBAHUH

fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

6 10.09 - .
COBPEMEHHOM HAYYHOM KaPTUHBI MHPA, 1 : h_ttQ-/ [class
B IPAaKTUYECKOMN JeATEIbHOCTH JIF0EH fizik.ru/v10.html
Mexanudeckoe nBmxenue. Cucrema bubamnorexa LIOK

y orcuera. OTHOCUTENILHOCTh 19,00 https://m.edsoo.ru/ff0c3620
MEXaHUUYECKOTro ABMKeHuUs. [Ipsamas u . 1 h_ttQ-// class-
obOparHas 3a7a4l MEXaHUKH fizik.ru/v10.html
Pannyc-BekTop MaTepualbHON TOUKH, bubanorexa IIOK

3 €ro MPOEKIMU Ha OCH KOOPJMHAT. 13.00 https://m.edsoo.ru/ff0c3620
Tpaektopus. Ilepemenenne. CKOpoCTb. : 1_-_h_tt9-// class-
VIX npoeKuuy Ha OCH KOOPAUHAT fizik.ru/v10.html
PaBHOMEPHOE NPAMOJIMHENHOE bu6moreka LIOK

9 nBmxkeHne. I'padudeckoe omicanne 13.00 https://m.edsoo.ru/ff0c3620
PaBHOMEPHOTO MPSIMOJIMHENHOTO : 1 h_ttQ-// class-
JIBHOKEHUS fizik.ru/v10.html

bu6nmoreka [JOK

10 CnosxeHue nepeMelleHui U CKOPOCTEiA. 16.09 https://m.edsoo.ru/ff0c3620

Pewenue 3amau . l h_ttp.//class-
fizik.ru/v10.html

HepaBHomepHoe nBukeHMe. bubnnorexka [JOK

1 MrHoBeHHas1 CKOPOCTh. Y CKOpEHHE. 17.09 https://m.edsoo.ru/ff0c3620

[IpssMonuHENHOE NBUXKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

1.http://class-
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['paduyeckoe onucanue

fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

12 PSIMOJIMHEHHOT O ABM)KEHUS C 19.09 1.http://class-
MOCTOSTHHBIM YCKOPEHUEM fizik.ru/v10.html
CBoOonHOE majeHue. Y CKopeHue Bubanorexa LIOK
13 CBOOOIHOTO TAJACHHS. 3aBUCIMOCTh 20.09 https://m.eds00.ru/ff0c3620
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT ' l_._pil‘l_tt /lclass-
BPEMCHH H HX rpaduKy fizik.ru/v10.html
bubmuoreka [JOK
y JIBHOKEHHE Te/Ta, GPOLIEHHOTO T 20,00 https://m.edsoo.ru/ff0c3620
YIJIOM K TOPU30HTY ' ]'_'—pih_tt /lclass-
fizik.ru/v10.html
KpuBonuneitnoe nBuxenue. /Iprmxenne bu6mmoreka [IOK
110 OKPY)KHOCTH. YTJIOBasl U IMHEHHAsI https://m.edsoo.ru/ff0c3620
15 ckopocTs. [lepuon u acrora. 23.09 1.http://class-
LenTpocTpeMuTenbHOE U MOJTHOE fizik.ru/v10.html
YCKOpEHUe
bu6mmorexa [IOK
" Konrponbaas paGotaNel 1o Teme 24,00 https://m.edsoo.ru/ff0c3620
"KuneMaTuka" : 1 h_ttQ.//CI&SS—
fizik.ru/v10.html
IIepsriif 3ak0H HproTOHA. bubmuorexa [JOK
17 WHepimanbHbie CUCTEMBbI OTCUETA. 26.09 https://m.edsoo.ru/ff0c3620

[IpuHIMn oTHOCUTENBHOCTH [ anunes.
HeunepunanbHble CUCTEMBI OTCUETA

1.http://class-
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fizik.ru/v10.html

Cwiia. PaBHOJIEliCTBYIOIIAS CHJIA.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

18 Bropoii 3akon HeroTona. Macca 21.09 1 h_tt llclass-
fizik.ru/v10.html
bubmuorexa [JOK

19 B3anmopencrteue Ten. Tperuii 3akoH 9709 hitps://m.eds00.ru/ff0c3620

HufoToHa - 1.http://class-
fizik.ru/v10.html
bu6mmoreka [IOK

Hpuunun cyneprosuiuu cui. Peinenne https://m.edsoo.ru/ff0c3620

20 3a/1a4 Ha IPUMEHEHHE 3aKOHOB 30.09 1.http://class-

HeroTona fizik.ru/v10.html
bu6mmoreka [IOK

3aKOH BCEMUPHOT'O TATOTCHHL. https://m.edso0.ru/ff0c3620

21 OKBHUBAJIEHTHOCTh TPABUTALIMOHHON U 0110 1.http://class-

MHEPTHOH MacChI fizik.ru/v10.html
bu6nmoreka [JOK

2 CHita TSRECTH 1 YCKOCHHE 0510 https://m.edsoo.ru/ff0c3620

CBOOO/HOTO TIa/ICHUSI ' l_'h_tt /lclass-
fizik.ru/v10.html

JIBmkeHre HeOECHBIX TEIl U UX bu6mmorexa [IOK

23 UCKYCCTBEHHBIX CITyTHUKOB. [lepBas 04.10 https://m.edsoo.ru/ff0c3620

KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kennepa

1.http://class-
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bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620
24 Cuna ynpyrocru. 3akoH I'yka. Bec tena 04.10 1.http://class-
06fizik.ru/v10.html
bubmuorexa [JOK
Cuna tpenus. IIpupona u BuIBI CuIl https://m.edsoo.ru/ff0c3620
25 TpeHusi. JIBIKEHME B HKUIKOCTU U Ta3€ 14.10 1.http://class-
C Y4€TOM CHJIBI COIIPOTUBIICHHUS CPEbI fizik.ru/v10.html
bu6mmoreka [IOK
e Jlasnenne. THAPOCTATHYCCKOE 1510 https://m.edsoo.ru/ff0c3620
nasnenue. Cuna Apxumena ' ]'_'L_tt Jlclass-
fizik.ru/v10.html
bu6mmoreka [IOK
AOGCOIIOTHO TBEP/I0E TEIIO. https://m.edso00.ru/ff0c3620
27 [TocTynaTensHOE U BpalaTelbHOE 17.10 1.http://class-
JBH)KEHUE TBEPJIOTO TeJla fizik.ru/v10.html
bu6nmoreka [JOK
28 MOMEHT CHUJIbl OTHOCUTEIIBHO OCH 18.10 https://m.eds00.1u/ff0c3620
BpauieHus. [1nedo cunbl ' l_._pih_tt Jlclass-
fizik.ru/v10.html
CrosxeHre CHII, IPUIIOKEHHBIX K bubnuoreka [IOK
29 TBepaoMy Tery. LleHTp TspkecTH Tena. 18.10 https://m.edsoo.ru/ff0c3620

YcnoBus PaBHOBCCHUS TBEPAOTO TCIA.
Bunpsr PaBHOBCCHUSA

1.http://class-
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bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620
30 Pemenue 3anau 21.10 1.http://class-
fizik.ru/v10.html
bubmuorexa [JOK
31 KonTponsHas paboraNe2 no Teme 2910 https://m.edsoo.ru/ff0c3620
" [lunamuka. CTaTuka TBEpOro Tena" ' 1. h_ttQ-// class-
fizik.ru/v10.html
Hmnynbsc MaTepualbHON TOYKH, bubmmoreka [IOK
32 CUCTEMbI MaTePHAIbHBIX TOYeK. LIeHTp 2410 https://m.edsoo.ru/ff0c3620
Macc CUCTEMbI MAaTEPHAIIBHBIX TOYEK. ' 1 h_ttD-// class-
TeopeMa 0 IBUKEHUH LIEHTPA MACC fizik.ru/v10.html
bu6mmoreka [IOK
HNMnynbc cuisl M1 M3MEHEHUE UMITYJIBCA https://m.edsoo.ru/ff0c3620
33 Tena. 3aKOH COXPaHEHUS HMITYJIbCa. 25.10 1 htto-//class-
PeakTuBHOE ABIKEHHE fizik.ru/v10.html
MoMmeHT nMITysibca MaTeprUaIbHON bu6muorexa [IOK
34 toukw. [IpeacTaBnenne 0 COXpaHeHU 25 10 https://m.edsoo.ru/ff0c3620
MOMEHTa UMITYJIbCA B IIEHTPAJIbHBIX : 1 h_ttQ-// class-
TIOJISIX fizik.ru/v10.html
bu6mmorexa [IOK
35 Pemienue 3anau 28.10 https://m.edsoo.ru/ff0c3620

1.http://class-
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Pabora cuibl Ha MaoOM U Ha KOHEYHOM
nepemenienuu. ['paduueckoe

fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

36 MIPEICTaBJICHHE PAOOTHI CHITBI. 2910 L http://class-
MOIIHOCTS CHUTL fizik.ru/v10.html
bubmuorexa [JOK
Kunernueckas sneprusi. Teopema o6 https://m.edsoo.ru/ff0c3620
37 W3MEHEHUU KUHETUYECKOU SHEPTUH 31.10 1.http://class-
MaTepualibHON TOUKU fizik.ru/v10.html
bubmuoreka [JOK
IloTeHIManbHbBIE 1 HENOTEHIINAJILHBIE https://m.edsoo.ru/ff0c3620
38 cuibl. [ToTeHIManbHas YHEPTHUS. 01.11 1.http://class-
Bropas kocmuueckasi CKOpoCThb fizik.ru/v10.html
Tpetss KocMuueckas ckopocTs. CBs3b bubanoreka [IOK
PabOTHI HETTOTEHIMATIBHBIX CHII C https://m.edsoo.ru/ff0c3620
39 M3MEHEHHEM MEXaHUYEeCKOUN SHEepPTruu 01.11 1.http://class-
CUCTEMBI Tell. 3aKOH COXPaHEHUS fizik.ru/v10.html
MEXaHUYECKOH dHepTuu
bu6mmorexa [IOK
Ynpyrue u Heynpyrue CToJIKHOBEHHS. https://m.edsoo.ru/ff0c3620
40 Vpasuenue bepHym 1u1s uieanbHON 05.11 1.http://class-
JKUIKOCTH fizik.ru/v10.html
bubmuorexa [JOK
41 Konrponsnas paboraNe3 mo Teme 07.11 https://m.edso0.ru/ff0c3620

"3aKOHBI COXpaHEHUs B MEXaHHUKe"

1.http://class-
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fizik.ru/v10.html

Pa3BuTue npencraBieHuid 0 Ipupoe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

42 Ter1oThl. OcHOBHBIE nonoxeHus MKT. 08.11 1.http://class-
Huddysus. bpoyHoBckoe IBUKEHHE fizik.ru/v10.html
bubmuorexa [JOK
Crpoenue ra3000pasHbIX, KUIKHX U https://m.edsoo.ru/ff0c3620
43 TBEpBIX Tell. XapakTep JABHKEHUS 1 08.11 1.http://class-
B3aNMMO/ICHCTBHS YaCTHI] BEIIECTBA fizik.ru/v10.html
bu6mmoreka [IOK
Macca u pazMepsl MOJIEKyIT (AaTOMOB). https://m.edsoo.ru/ff0c3620
44 KommuecrBo BemectBa. [locrossHnas 11.11 1.http://class-
ABorazpo fizik.ru/v10.html
bu6mmoreka [IOK
45 Temneparypa. TemnoBoe paBHOBECHE. 1211 hitps://m.eds00.ru/ff0c3620
lIxana Lenscus . 1.http://class-
fizik.ru/v10.html
bu6nmoreka [JOK
https://m.edso0.ru/ff0c3620
46 Pemenue 3amau 14.11 1.http://class-
fizik.ru/v10.html
bu6mmorexa [IOK
47 WneanbHblii ra3. ['a30BbIe 3aKOHBI 15.11 https://m.edsoo.ru/ff0c3620

1.http://class-



http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html

fizik.ru/v10.html

48

VYpaBuenue Menaeneera-Knaneiipona.
Pemenue 3agau

15.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

49

50

AOcomoTHas Temneparypa. 3akoH
HanbroHa

I/I30Hp0ueccm B UACAJIbHOM Ia3€ €
MNOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

25.11

26.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

o1

52

I'paduueckoe npencrapnenue
M30IPOLIECCOB: U30TE€pPMa, U30X0pa,
n3zobapa

OcHoBHOe ypaBHeHne MKT

28.11

29.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

53

Pemenue 3amau

29.11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHYECKON CHCTEMBI CO

fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

54 CpeaHel KHHETHYCCKON SHEPruci 02.12 1.http://class-
[OCTYIATEILHOTO TEIIOBOTO IBUKEHHUS fizik.ru/v10.html
eé JacTull
bu6mmoreka [IOK
55 O06001IeHNEe U CUCTEMATU3aI|s 3HAHHMA 03.12 https:{ /m.eds00.ru/ff0c3620
no teme "OcHosl MKT" ' 1.http://class-
fizik.ru/v10.html
bu6mmoreka [IOK
56 KontponeHnast paboraNed4 mo teme 05.12 t;ttps:/. /m.eds00.ru/ff0c3620
"Ocrossr MKT" - http://class-
fizik.ru/v10.html
TepmonnHaMuueckas cucTeMa. 3a/laHue bu6mmoreka [JOK
BHeITHUX ycnoBuit 1t T/] cucteMsl. https://m.edsoo.ru/ff0c3620
57 BHeniHue u BHyTpeHHHE TapaMeTpBhl. 06.12 1.http://class-
[Tapametpsr TJI cucTeMbl Kak CpeHUE fizik.ru/v10.html
3HAUEHUS BEJIMYNH, OMUCHIBAIOIINX €€
Ha MUKPOCKOITUYECKOM YPOBHE
bu6mmoreka [JOK
Hynepoe Hauano TepMOMHAMHKH. https://m.edsoo.ru/ff0c3620
58 CamonpoussonbsHas penakcanus TJ1 06.12 1.http://class-
CHCTEMBI K TETIIOBOMY PaBHOBECHIO fizik.ru/v10.html
59 Moens nieaTbHOTO Ta3a B 09.12 bu6mmoreka [IOK

TCPMOANHAMHUKE. YcaoBus

https://m.edsoo.ru/ff0c3620



http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620

IIPUMEHUMOCTH 3TOU MOJEIH

VYpauenue MenpeneeBa-Knanelipona

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

60 10.12 : .
¥ BBIP@KEHUE [UIsl BHYTPEHHEH SHEPrUn 1 h_ttQ-// class
fizik.ru/v10.html
BeIpaskeHnue 1 BHyTpEHHEN SHEPIUn bubmmorexa [IOK
61 OJIHOATOMHOTO HJICaTbHOTO r'a3a. 19 https://m.edsoo.ru/ff0c3620
KBazucrarnueckue u HeCTaTUYECKUE ' 1 h_ttQ-// class-
IIPOIIECCHI fizik.ru/v10.html
OnemeHTapHas padbora B bubnmorexa [IOK
62 TepMOJMHAaMUKeE. Bbruncienne paboTsl 1310 https://m.edso0.ru/ff0c3620
1o rpauky nporecca Ha pV- : 1 h_ttp.//class-
JHarpamme fizik.ru/v10.html
bu6mmorexa [IOK
Tennonepenava kak crocod U3MEHEHUs hitps://m.eds00.ru/ff0c3620
63 BHyTpeHHel sHepruun T/l cuctemsl 6e3 13.12 1 htto'//class-
COBEPIIEHNA PAOOTEI fizik.ru/v10.html
bu6mmoreka [JOK
64 KoHBEKIUS, TENIONPOBOIHOCTb, 16.12 https://m.edso0.ru/ff0c3620
U3JTy9IeHHE : 1 h_ttp.//class-
fizik.ru/v10.html
KonunuecTBo TemnoTel. TennoéMKoCTh bubnmoreka [JOK
65 Tena. YaenpHas U MOJISIpHAS 17.12 https://m.edsoo.ru/ff0c3620

TEIUIOEMKOCTH BenlecTBa. Y AeibHas

1.http://class-
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TCIJIOTA CTOpaHusA TOIJIMBA

fizik.ru/v10.html

Pacuér konuuecTBa TEIIOTH IpU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

66 19.12 . -
TerIonepeaaue 1 h-ttQ.//CIass
fizik.ru/v10.html
bubmuorexa [JOK
67 [MonsaTHEe 06 anmabaTHOM HpoIiecce. 2012 https://m.edso0.ru/ff0c3620
[lepBbIii 32aKOH TEPMOIMHAMUKH : 1.http://class-
fizik.ru/v10.html
bu6mmoreka [IOK
KonunuaectBo Temnotel u paboTa Kak https://m.edsoo.ru/ff0c3620
68 MeEpbl U3MEHEHUS BHYTPEHHEN SHEPrun 20.12 1.http://class-
TJ1 cuctemsl fizik.ru/v10.html
Bropoii 3aK0H TEPMOIUHAMHUKH IS bubmoreka [IOK
69 PaBHOBECHBIX 1 HEPABHOBECHBIX 2312 https://m.edsoo.ru/ff0c3620
nporeccos. HeoGparumocts : 1 h_ttQ.//cIass—
IPHPOTHEIX IPOIIECCOB fizik.ru/v10.html
bu6nmoreka [JOK
20 [IpUHIHUIIBI AEHCTBHS TEIIOBBIX 2415 https://m.edso0.ru/ff0c3620
mamus. KITJ] : l h_ttp://class-
fizik.ru/v10.html
bu6mmorexa [IOK
1 Maxenaproe snarternte KL Himer 26.12 https://m.edsoo.ru/ff0c3620

Kapno

1.http://class-
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bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620
12 Pemenue 3amay 27.12 1.http://class-
fizik.ru/v10.html
DKOJIOTHYECKHE ACTICKTHI Bubmuorexa LIOK
73 HCIIOJIF30BAHMS TEIUIOBBIX JIBUTATEIICH. 97 12 https://m.edsoo.ru/ff0c3620
TeruoBoe 3arps3HEHUE OKPYKarOILEH ' 1_._pih.tt /lclass-
cpest fizik.ru/v10.html
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620
74 Perenue 3agau 09.01 1.http://class-
fizik.ru/v10.html
bu6mmoreka [IOK
O00011eHne U cCUCTEMAaTU3ALNS 3HAHUI https://m.eds00.ru/ff0c3620
75 o teMe "TepmoauHamuka. TerioBsie 10.01 1.http://class-
MAIIHHBI" fizik.ru/v10.html
bu6nmoreka [JOK
6 KouTponsHas pa6oraNes 1o Teme 001 https://m.edsoo.ru/ff0c3620
"TepmonuHamuka. TennoBble MalTUHBL" ' l_._pih_tt :/[class-
fizik.ru/v10.html
[TapooOpa3zoBanne 1 KOHICHCAIIHS. bubnmuotexa [JOK
177 Ucnapenue u xumnenue. Y qenpHas 13.01 https://m.edsoo.ru/ff0c3620

TCIJIOTa r[apoo6p3303aHI/I51

1.http://class-
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HaCBIH_[eHHBIG 1 HCHACBIIIICHHBIC I1aphI.
KadgecTBeHHast 3aBUCHMOCTD IIJIOTHOCTH
W JaBJICHUS HACBIMICHHOTI'O IIapa OT

fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-

78 TEMIIEPATyphl, UX HE3aBUCHMOCTh OT 14.01 fizik.ru/v10.html
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT
JTABJICHUS B KUIKOCTH
bubmuorexa [JOK
79 Brnaxxnocts Bo3myxa. AGCOTIOTHAS U 16.01 https://m.eds00.ru/ff0c3620
OTHOCHTEJIbHAS BJIAKHOCTh ' 1_'—‘)7h_tt /lclass-
fizik.ru/v10.html
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620
80 Pemenwue 3amau 17.01 1.http://class-
fizik.ru/v10.html
bu6nmoreka [JOK
Tépnoe Teno. Kpucramuiieckne u https://m.edsoo.ru/ff0c3620
81 amop(Hble Teraa. AHU30TPONUS CBOMCTB 17.01 1.http://class-
KpHUCTAJJIOB fizik.ru/v10.html
bu6mmoreka [JOK
IlnaBnenne u KpUCTAILTH3aLHs. https://m.edsoo.ru/ff0c3620
82 VY nenbHas TEmoTa IJIABICHHUS. 20.01 1.http://class-
Cyb6mumanus fizik.ru/v10.html
83 Hedopmaruu TBEpAOTO TENA. 21,01 bubnmuotexa [JOK

Pactspkenne u cxxarue. Cnpur. Moaynb

https://m.edsoo.ru/ff0c3620
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HOwnra. [Ipenen ynpyrux nedopmanmii

1.http://class-
fizik.ru/v10.html

TermoBoe pacimpeHue XKUAKOCTEN U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

84 TBEP/BIX T€1. AHIAPMOHHU3M TEILIOBBIX 23.01 1.http://class-
KOJIcOaHUI YaCcTHI] BEIIECTBA fizik.ru/v10.html
bubmuoreka [JOK
85 [IpeoOpazoBanme FHEPTUU B Pa30BBIX 24.01 https://m.eds00.ru/ff0c3620
repexoax : 1 h_ttg.//class—
fizik.ru/v10.html
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620
86 YpaBHeHHEe TEIJI0BOTrO OanaHca 24.01 1.http://class-
fizik.ru/v10.html
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620
87 Pemenue 3agau 26.01 1.http://class-
fizik.ru/v10.html
[ToBepXHOCTHOE HATSKEHHE. brbmorexa [IOK
88 Kanunnsipueie siBienus. JlaBienue moa 28.01 https://m.eds00.ru/ff0c3620
HUCKPUBJICHHON TTOBEPXHOCTHIO ' 1 h_tt lclass-
)kunkoctu. Popmyna Jlammaca fizik.ru/v10.html
O06o01IeHne U cucTeMaTu3alus 3HaHU| bubnmoreka [JOK
89 1o TeMe "ArperaTHble COCTOSIHHS 30.01 https://m.edsoo.ru/ff0c3620

BeniecTBa. Pa3zoBbie epexoab!”

1.http://class-
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fizik.ru/v10.html

Kontponbnas pabotaNe6 o teme

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

90 "ArperaTHble COCTOSIHMSI BEIIECTBA. 31.01 1.http://class-
®a3zoBble mepexo/bl” fizik.ru/v10.html
DIeKTPU3AIHUS Te U & MPOSBICHHUS. Bubanorexa LIOK
01 Dnekrpuyeckuii 3apsi. JIBa Buia 2101 https://m.edsoo.ru/ff0c3620
IEKTPUIECKUX 3apsaoB. [IpoBogHMKH, ' 1 h_tt /lclass-
JUDJICKTPUKH U TIOTYITPOBOTHUKH fizik.ru/v10.html
bu6mmoreka [IOK
DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi. https://m.edso0.ru/ff0c3620
92 3aKOH COXpPaHEHUs DIEKTPUYECKOTO 03.02 1.http://class-
3apsiaa fizik.ru/v10.html
bu6mmoreka [IOK
93 Bzaumopeiictue 3apsanoB. Toueunbie 04.02 https://m.edsoo.ru/ff0c3620
3apsisl. 3akoH Kyinona ' ]'_'h_tt lclass-
fizik.ru/v10.html
bu6nmoreka [JOK
https://m.edso0.ru/ff0c3620
94 Pemenne 3anau 06.02 1.http://class-
fizik.ru/v10.html
DaekTpuueckoe noie. Ero nelicteue Ha bubmorexa HOK
95 P ) A 07.02 https://m.edsoo.ru/ff0c3620

QJICKTPHUYCCKUC 3apsabl

1.http://class-
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Hanpssk€HHOCTD 2JIEKTPUYECKOTO MOJIS.
[TpoOHeIii 3apsia. JIuaum

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

96 07.02 : .
HaINPsKEHHOCTHU JIEKTPUUECKOTO OIS 1 h_tt Jclass
OZIHOPOAHOE IIEKTPUUYECKOE MOJIE fizik.ru/v10.him
bubmuorexa [JOK
IToTeHIManbHOCTh https://m.edso0.ru/ff0c3620
97 AIIEKTPOCTATUYECKOTO 1ouist. PasHOCTh 10.02 1.http://class-
MOTEHILIMAJIOB U HAIIPS)KEHUE fizik.ru/v10.html
bu6mmoreka [IOK
IToTeHnmanbHas SHEPrUs 3apsja B https://m.edso0.ru/ff0c3620
98 JNEKTpOCTaTHYECKOM noue. [lorennnan 11.02 1.http://class-
IIEKTPOCTATUYECKOTO OIS fizik.ru/v10.html
bu6mmoreka [IOK
CBs13b HANPSHKEHHOCTH TIOJISI U https://m.edsoo.ru/ff0c3620
99 Pa3sHOCTH MOTEHINAJIOB /IS 13.02 1.http://class-
3IIEKTPOCTATUYECKOTO OIS fizik.ru/v10.html
bu6nmoreka [JOK
100 TTpHHIAT cynepHo3uIM 140 https://m.edsoo.ru/ff0c3620
AIEKTPUUYECKUX TOTEH ' 1_._pih_tt Jlclass-
fizik.ru/v10.html
bu6mmorexa [IOK
101 Pemenne 3amau 14.02 https://m.edsoo.ru/ff0c3620

1.http://class-
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ITone Toueunoro 3apsna. [Tone

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

102 PaBHOMEPHO 3apsHKEHHOU chepbl 17.02 1 h_tt Jlclass-
fizik.ru/v10.html
bubmuorexa [JOK

ITosie paBHOMEPHO 3apsKEHHOTO 110 https://m.edsoo.ru/ff0c3620

103 00BEmy mapa. [Tone paBHOMEpHO 18.02 1.http://class-

3apsKEHHOM OECKOHEYHON INIOCKOCTH fizik.ru/v10.html
bu6mmoreka [IOK

104 [IpoBOAHMKY B 31€KTPOCTATUUECKOM 20.02 https://m.eds00.ru/ff0c3620

noJie. Y CIoBre paBHOBECHS 3aps/IOB ' 1 h_tt Jiclass-
fizik.ru/v10.html
bu6mmoreka [IOK

- I ppp———— 20 https://m.edsoo.ru/ff0c3620

3JIEKTPOCTATHIECKOM TI0IIe ' 1 h_tt Jlclass-
fizik.ru/v10.html
bu6nmoreka [JOK

Konnencarop. DnekTpoéMKOCTh https://m.edso0.ru/ff0c3620

106 KOHJIEHCATOPa. DIEKTPOEMKOCTh 21.02 1.http://class-

TIOCKOTO KOHJICHCATOpa fizik.ru/v10.html
IlapanneasHOE COeAUHEHNE bubmtorexa [1OK
107 P A 25.02 https://m.edso0.ru/ff0c3620

KOHACHCATOPOB

1.http://class-
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108

ITocnenoBarenbHOE COETUHEHNE
KOHJICHCATOPOB

27.02

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

109

110

DHeprus 3apsKEeHHOr0 KOHIEHCAaTopa

Perenue 3agau

28.02

28.02

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

111

112

JIBrKeHHE 3apsyKEeHHON YacTUIBI B
OJTHOPOJHOM JJIEKTPUYECKOM I10JI€

Perenue 3agau

03.03

04.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

113

O0001IeHne 1 cUCcTEMAaTU3aINs 3HAHUN
o Teme "DieKkTpuueckoe mnoie"

06.03

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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Kontponbnas padotaNe7 o teme

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

114 "DnekTpryecKoe mojie" 07.03 ZI._._pih_tt /lclass-
fizik.ru/v10.html
bubmuorexa [JOK

Cuna toka. ITocTosiHHBIN TOK. Y ClI0BHs https://m.edsoo.ru/ff0c3620

115 CYIECTBOBAHHUS IIOCTOSIHHOTO 07.03 1.http://class-

SIIEKTPHUYECKOTO TOKA fizik.ru/v10.html
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

116 Ucrounuku toka. Hanpsixxenue u 9J1C 11.03 1.http://class-
fizik.ru/v10.html
bu6mmoreka [IOK

. 3axon OMa JUTs Y9ACTKA ST, 1303 https://m.edsoo.ru/ff0c3620

DJIEKTPUYECKOE CONIPOTUBIIEHHUE ' ZI._._pih_tt ://class-
fizik.ru/v10.html
3aBUCUMOCTh CONPOTHUBIICHHS bubnuorexa TIOK

118 OTIHOPOJHOTO TPOBOIHHKA OT €10 1403 https://m.edsoo.ru/ff0c3620

JUTMHBI U TUIOMIA/IU TIONIEPEYHOTO ' l_._pih_tt /lclass-
R fizik.ru/v10.html
VYV nenpHOE COMPOTUBIIEHHE BENECTBA bubmorexa [JOK
119 A P HeeTsa. 14.03 https://m.eds00.ru/ff0c3620

Pemenue 3amau

1.http://class-
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120

[TocnenoBarenpHOE, apaLIeIbHOE,
CMEIIIAHHOE COCJMHECHUE TIPOBOTHUKOB

17.03

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

121

122

Pacuér pa3BeTBIIEHHBIX JIEKTPUUECKUX
nenei. [Ipasuna Kupxroda

Perenue 3agau

18.03

20.03

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

123

124

Pabota anekTpudeckoro Toka. 3akoH
Hoxoyns —Jlenna

Perenue 3agau

21.03

21.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

125

MOIITHOCTH IEKTPUIECKOTO TOKA.
TemnoBast MOIIIHOCTb, BbIJIe/IieMast Ha
pesucrope

24.03

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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126

Pemenue 3agau

25.03

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

127

128

OJ1C u BHyTpeHHEE CONPOTUBIICHUE
HUCTOYHUKA TOKA

3akon OMa A5 OJTHOM (3aMKHYTOM)
AIEKTPUUYECKON LIeTn

27.03

28.03

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

129

130

Pemenue 3agau

MOH_[HOCTB HCTOYHHUKA TOKa

28.03

07.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

131

KOpOTKOC 3aMbIKaHHUEC

08.04

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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132

KoHneHncarop B enu mocTOSSHHOTO
TOKa

10.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

133

134

Pemenue 3amau

Pemenue 3amau nmo teme "IlocTOSIHHBIHI
INEKTPUYECKUH TOK"

11.04

11.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

135

136

Pemenne 3amau nmo teme "IlocTOIHHEBIH
INEKTPUYECKUH TOK"

Pemenue 3amau nmo teme "IlocTOSTHHBII
JNEKTPUYECKUH TOK"

14.04

15.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

137

O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI
1o TeMe "[10CTOSHHBII 2EKTpUUECKUI

TOK

17.04

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-



http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html

fizik.ru/v10.html

138

KonTtponbnas paboraNe§ o teme
"ITocTOAHHBIN NEKTPUUECKUN TOK"

18.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

139

140

DneKTpuyueckas MpoBOAUMOCTh
Pa3IUYHBIX BELIECTB. DIIEKTPUUECKUI
TOK B MeTaj1ax. CBepXNpoOBOIUMOCTh

DNEKTPUYECKUH TOK B pacTBOPax U
pacIuiaBax 3J€KTPOIUTOB. 3aKOHBI
®Dapazes 11 3IEKTPoIn3a

18.04

21.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

141

142

DneKTpuueckuil Tok B razax. [lnazma

DIIEKTPUUYECKUI TOK B BaKyyMe.
Baxyymubie mpubopbl

22.04

24.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

143

DIIeKTPUIECKHUI TOK B
MOJTYTIPOBOTHUKAX

25.04

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

144 [TorynpoBOIHUKOBBIE TPUOOPHI 25.04 1.http://class-
fizik.ru/v10.html
Pu3N4eCKu IPAKTUKYM 110 TEME bubmumorexa [IOK
"M3mMepeHne yCKOpeHHsi CBOOOIHOTO https://m.edsoo.ru/ff0c3620
najgenus" OU3MYECKUil MPAKTUKYM 110 1.http://class-
145 teme "[IpoBepka rUmoTe3sbl O 28.04 fizik.ru/v10.html
HE3aBHCUMOCTH BPEMEHU JIBUYKCHHUS
OpycKa 1o HaKJIOHHOM TIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT ero Macchl”
®u3nyeckuil NPakTUKyM 110 TeEME bubnnorexa [HOK
"HccnemoBaHue 3aBUCMMOCTH TIEpHOIA https://m.edsoo.ru/ff0c3620
oOpailieHus: KOHUYEeCKOro MasiTHUKA OT 1.http://class-
146 ero napameTpoB" OuU3MUECKuit 29.04 fizik.ru/v10.html
npakTUKyM 1o Teme "Hccnenosanue
3aBUCHMOCTH Mepro/ia 00parieHus
KOHHYECKOTO MasTHUKA OT €ro
napamerpoB"”
Du3HUeCKU IPAKTUKYM I10 TEME bubnuoreka [IOK
"TIpoBepka ruMoOTE3sl O HE3ABUCUMOCTH https://m.edsoo.ru/ff0c3620
147 BPEMEHH JIBWKEHUS OpycKa 1o 05.05 1.http://class-
HAKJIOHHOM ITJIOCKOCTH HA 3aJI1aHHOE fizik.ru/v10.html
paccTostHue OT €ro Macchl”
Pu3n4eCcKuil IPAKTUKYM 110 TEME bub6nuorexa [IOK
148 "UccnemoBanue 3aBUCUMOCTH CHIT 06.05 https://m.edsoo.ru/ff0c3620

YIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE

1.http://class-
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¥ PE3MHOBOM 00pasIe, OT UX
nedhopmaruu

fizik.ru/v10.html

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenue korpuIenTa TpeHus no

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620

149 08.05 : -
BEJIMYMHE YTIIOBOTO KO3 HIeHTa 1 h_tt lclass
sasucumocti Frp(N)" fizik.ru/v10.html
Pu3N4eCKU IPAKTUKYM 110 TEME bubmnorexa LIOK
150 "UccnenoBanue ycnoBUi paBHOBECHUS 12.05 https://m.edsoo.ru/ff0c3620
TBEPAOrO Tella, UMEIOIIETO OCh ' 1 h_tt lclass-
BpameHns" fizik.ru/v10.html
bu6mmoreka [IOK
Ou3MYECKHH IPAKTUKYM II0 TeMe https://m.edsoo.ru/ff0c3620
151 "M3MepeHre UMIlyibca Tela 1o 13.05 1.http://class-
TOPMO3HOMY IyTH" fizik.ru/v10.html
bu6mmoreka [JOK
150 DU3HIECKHUI IPAKTHKYM 0 TEMe 15.05 https://m.edsoo.ru/ff0c3620
"ITpoBepka ypaBHEHUS COCTOSTHUSA" ' 1 h_tt /lclass-
fizik.ru/v10.html
bu6mmorexa [IOK
153 DU3HICCKHI IPAKTHKYM 10 TEMe 1605 https://m.edsoo.ru/ff0c3620
"M3Mepenne yIenbHOH TEIOEMKOCTH" ' 1 h_tt lclass-
fizik.ru/v10.html
DuU3nYeCcKUi MPAKTUKYM 10 TEME bubnmnoreka [JOK
154 "M3mepeHne abCOMOTHOM BIaKHOCTH 16.05 https://m.edsoo.ru/ff0c3620

BO3JIyXa U OIIEHKa MacChl IapoB B
moMernreHun".

1.http://class-
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fizik.ru/v10.html

155

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3yueHne npoTekaHus TOKa B LIETIH,
cojeprkaliel KonaeHcaTop"

19.05

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

156

Pu3n4eCKu IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSKEHUS JJIS JIaMITbI
HakanuBaHusa" OU3NYECKUN IPAKTUKYM
no teme "Habutonenue snekrponusa”

20.05

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

157

158

22.05

23.05

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

159

26.05

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

160

31.05

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620
161 31.05 1.http://class-
fizik.ru/v10.html
bubmuorexa [JOK
Peseprublii ypok. O000IICHHE U https://m.edsoo.ru/ff0c3620
162 CHUCTEMAaTH3AIMs 3HAHUH 10 TEME 1.http://class-
"Iunamuka" fizik.ru/v10.html
bu6mmoreka [IOK
Pe3epBHblii ypok. O006LIEHNE 1 https://m.edsoo.ru/ff0c3620
163 CHCTeMaTH3allys 3HaHUH 110 TEMe 1.http://class-
"Craruka TBEpAOro Teja" fizik.ru/v10.html
bu6mmoreka [IOK
PesepBHslii ypok. O60061IeHE U https://m.edsoo.ru/ff0c3620
164 CHCTEMAaTH3aIUs 3HaHUHN 110 TEME 1.http://class-
"3aKOHBI COXpaHEHUS B MEXaHUKe" fizik.ru/v10.html
Pe3zepBHblii ypok. O6001IEHNE N Bubmmorexa LIOK
CHCTEMATHAAIS SHARHI 110 TeMe https://m.edso0.ru/ff0c3620
165 "OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOMN lm
reopmi” fizik.ru/v10.html
PeseprHbIit ypok. O600IICHNE T bubmnoreka [IOK
166 CUCTEMATHU3ALMS 3HAHUH 110 TEME https://m.edsoo.ru/ff0c3620

"Tepmonunamuka. TeniaoBbie MalIUHbI"

1.http://class-



http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
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PesepBHeiit ypok. O600IICHHE 1
CHCTeMaTH3allns 3HAHUH 110 TeMe

fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

167 "ArperatHble COCTOSIHUSI BEIIECTBA. 1 1 h_tt Jleclass-
dasossie mepexoms” fizik.ru/v10.html
bubmuorexa [JOK
Peseprublii ypok. O000IICHHE U https://m.edsoo.ru/ff0c3620
168 cUCTeMaTHU3alKs 3HaHUI 110 TeMe 1 1.http://class-
"DekTpudeckoe mose" fizik.ru/v10.html
bubmuoreka [JOK
Pesepeublit ypok. O6001menue u https://m.edsoo.ru/ff0c3620
169 cucTeMaTH3alys 3HaHUH 110 Teme 1 1.http://class-
"[TocTOAHHBIN NEKTPUUECKUN TOK" fizik.ru/v10.html
bu6mmoreka [IOK
PesepBHslii ypok. O60061IeHE U https://m.edsoo.ru/ff0c3620
170 cUCTeMaTHU3alys 3HaHU 110 TeMe 1 1.http://class-
"ToxH B pa3IM4HBIX cpegax” fizik.ru/v10.html
OBLIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME
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ITOYPOYHOE IINTAHUPOBAHMHE 11 KJIACC. VYru1.

Ne
n/n

Tema ypoka

B3anmoneicTBre NOCTOSIHHBIX
MarHuTOB U IPOBOJHUKOB C TOKOM.
MarnutHoe nosie. ['unoreza Ammnepa

KoanyecTBo 4acoB

Bcero

Kontpoabubie IIpakTuueckue

padoThI padoTshI

JlaTa
H3y4eHust

03.09

DJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

BexTop MarHuTHOM MHAYKIUU.
[TpuHIMIT CynEepnO3UIIMY MarHUTHBIX
nosnei. JInHuY MarHUTHOM MHIYKUIHHA

MarsuTHoe I0JIe IMPOBOJHUKA C TOKOM.

OmnsIT OpcTena

04.09

04.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

Cuna Amnepa, e€ HanpaBJIeHUE U
MOJTyJTh

Pemenue 3agau

05.09

06.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html
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IIpumenenue 3akoHa Amnepa.
DeKTpOoU3MepHUTEIbHbIE TPUOOPHI

10.09

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

Cuna JlopeHiia, e€ HanrpaBlIeHUE U
MOJyJib. JIBUXKEHHE 3apsyKEHHOM
YaCTHULIbI B OAHOPOJHOM MAarHuTHOM
noJie

Permrenue 3amau

11.09

11.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

10

Pa6ora cuel Jlopenia

Perrenne 3amau

12.09

13.09

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

11

MarauTHOE II0JI€ B BEILIECTBE.
deppoMarHeTuku, napa- u
IHaMarHETUKHA

17.09

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

12

OcHOBHBIE CBOMCTBaA (heppOMarHETUKOB.

18.09

bu6mmoreka [JOK
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[Tpumenenue GpeppoMarHeTHKOB

https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

13

14

Pemrenue 3agad mo reMe "MarautHoe
mmone"

Pemtenne 3agad mo reme "MarautHoe
mmone"

18.09

19.09

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

15

16

SlBnenne BHCKTpOMaFHI/ITHOﬁ HUHAYKIHWH.

IToTok BeKTOpa MarHUTHOW MHIYKIIHH

O1C nnaykunu

20.09

24.09

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

17

3aKOH AJIEKTPOMATHUTHON MHIYKITNH
®dapanes

25.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

18

Buxpesoe anekrpuueckoe nose. Toku
dyko

25.09

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620
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1.http://class-
fizik.ru/v10.html

19

OJIC uHAYKIMH B ABUKYIIUXCS
MIPOBOTHUKAX

26.09

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

20

21

22

Pemenue 3agau

IIpaBuiio Jlenna

NunyktuBHOCTE. Karymka
VMHJYKTUBHOCTH B LIETIH ITOCTOSIHHOTO
TOKa

27.09

01.10

02.10

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

23

SAsnenue camonnaykuuu. IC
CaMOMHTKITHH

02.10

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

24

3Hepr1/151 MAarauTHOTIO ITOJISI KaTyHIKH C
TOKOM. QHCKTpOMaFHI/ITHOG II0JIC

03.10

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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fizik.ru/v10.html

25

Pemrenue 3anau

04.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

26

27

O000111eHIE U CUCTEMATH3AIU 3HAHUI
1o TeMe "DJIeKTpoIuHaMuKa"

KontponbHas paboraNel no teme
"OnekTpoauHaMuka'

15.10

16.10

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

28

29

Komnebarennuas cucrema. CBoOOIHEIE
KoJiebanus1. ['apMoHnYecKre KoaebaHus

Kunemarnueckoe u JUHaAMHWYCCKOC
OIMCAHME KOJIeOaTEIbHBIX JIBMOKEHU T

16.10

17.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

30

DHepreTuveckoe onucanne. BeiBos
JMHAMHAYECKOT0 OITMCAHUS
TapMOHHYECKHUX KOJIeOaHUH 13 X
SHEPTreTUYECKOr0 U KHHEMATUYECKOTO

18.10

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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OIUCAHMS fizik.ru/v10.html
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

31 Awmruntyaa u ¢aza konebaHui 22.10 25.101.http://class-
fizik.ru/v10.html

[lepuon u yacrora konebanuid. [lepuon bubmumorexa [IOK

MaJIBIX CBOOOIHBIX KOJIEOaHMIA https://m.edsoo.ru/ff0c3620

32 MaTeMaTu4ecKkoro MastHuka. [lepron 23.10 1.http://class-

CBOOOJHBIX KOJe0aHUH NPYKUHHOTI'O fizik.ru/v10.html

MasTHHKA
bubmuoreka [JOK

2 3aTyXaiomme KoneGaHus. 2310 https://m.edsoo.ru/ff0c3620

Beinykaennsie Koaebanus. Pe3onanc ' L.http://class-
fizik.ru/v10.html
bu6mmoreka [JOK
https://m.edso0.ru/ff0c3620

34 ABTOKOIICOaHHS 24.10 1.http://class-
fizik.ru/v10.html
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

35 Pemenue 3agau 25.10 1.http://class-
fizik.ru/v10.html

Ypok-koHpepeHmus "MexaHndeckue bubnmnoreka [JOK

36 KOJICOaHHS B MY3bIKAITBHBIX 29.10 https://m.edsoo.ru/ff0c3620

WHCTpyMeHTax"

1.http://class-
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fizik.ru/v10.html

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUi

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

37 o Teme "MexaHnuyeckue Koseoanus" 3010 1 h_tt Jlclass-
fizik.ru/v10.html
bubmuorexa [JOK

38 DIIEKTPOMArHUTHBIE KOJIEOAHMS. 3010 https://m.edsoo.ru/ff0c3620

KonebaTenbHblil KOHTYD ' L http://class-
fizik.ru/v10.html
bu6mmoreka [IOK

®opmyna Tomcona. CBs3b aMIUIATY b https://m.edsoo.ru/ff0c3620

39 3apsifa KOHJIEHcaTopa ¢ aMIUIUTYAO0N 31.10 1.http://class-

CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE fizik.ru/v10.html
bu6mmoreka [IOK

" 3aKOH COXpaHEHI SHEpIHH B 0111 https://m.edsoo.ru/ff0c3620

UJIeaTbHOM K0JIE0ATEeTbHOM KOHTYpe ' 1 h_tt Jiclass-
fizik.ru/v10.html
bu6nmoreka [JOK

3aryxarolme 3NeKTPOMarHUTHBIC https://m.edsoo.ru/ff0c3620

41 KoseOaHus. BeiHyX/IeHHbIE 05.11 1.http://class-

AJIEKTPOMArHUTHBIE KOJICOaHMs fizik.ru/v10.html

[Tepemennsbiii Tok. Pe3ucrop u bubmaorera [{OK

42 P ' P 06.11 https://m.edso0.ru/ff0c3620

KOHACHCATOP B LECTIN IIECPEMCHHOI'O TOKa

1.http://class-
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fizik.ru/v10.html

43

KaTYI_HKa HHIAYKTUBHOCTHU B LCIIU
IEPEMEHHOI'O TOKA

06.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

44

45

3axon OMa 11 AIEKTPUYECKON Lienu
MEPEMEHHOTO TOKa

MOUIHOCTb TEPEMEHHOI0 TOKA.
AMIIIUTYJHOE U IEHCTBYIOLIEE
3HA4YEeHUE CUJIbl TOKA U HAIPSKEHUS

07.11

08.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

46

47

Pe3onaHcC B 25IeKTpHYECKON LIETIH

Perrenne 3amau

12.11

13.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

48

Nneansubiif Tpancdopmatop.
[IpousBocTBO, TIepenaya u
noTpediieHne dNEKTPUIECKONH IHEPTHH

13.11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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fizik.ru/v10.html

49

DKOJIOTUYECKUE PUCKHU TIPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynpTrypa ncnonszoBanus
AJEKTPOIHEPTHH B MOBCEAHEBHON
KHU3HU

14.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

50

Permrenue 3amau

15.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

51

52

Pemenue 3agau

O00011IeHIE U CUCTEMATH3AIU 3HAHUI
10 TeMe "DJIEKTPOMArHUTHBIE
KoJieOanusa"

26.11

27.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

53

Mexannueckre BOJIHBI.
XapaKTEepUCTUKNA MEXAHUYECKHX BOJIH

27.11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

54

CBolCTBa MEXaHHYECKUX BOJIH

28.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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fizik.ru/v10.html

55

3ByK. XapaKTepUCTUKH 3ByKa

29.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

56

57

Wudpassyk u yiaprpa3syk. Lllymosoe
3arpsi3HEHNE OKPYKAIOILEH Cpeabl

Permrenue 3amau

03.12

04.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

58

59

SHGKTpOMaFHI/ITHBIe BOJIHBI. H3J’Iy‘—IeHI/Ie
OJICKTPOMArdHMuTHBIX BOJIH

3Hepr1/1;1 QJICKTPOMATrHUTHBIX BOJIH.
CBoiicTBa SJICKTPOMArHUTHBIX BOJIH

04.12

05.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

60

[IIkana 3neKTpOMarHUTHHIX BOJIH.
[IpuMeHeHue 31eKTPOMarHUTHBIX BOJIH
B TEXHHKE U OBITY

06.12

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-



http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html

[IpuHIUITBI PaIMOCBS3U U TEIICBUICHHUS.

fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

61 Pannonokamus. DneKTpoMarHuTHOE 10.12 1.http://class-
3arpsi3HEHUE OKPYKAIOIIEeH Cpelibl fizik.ru/v10.html
bubmuorexa [JOK
o KonTposbHas paGotaNe2 110 Teme 1 https://m.edsoo.ru/ff0c3620
"Konebanus u BogHbI" ' 1 http://class-
fizik.ru/v10.html
bubmuoreka [JOK
- CBer. 3aKoH IPAMONHHERHOTO 11 https://m.edsoo.ru/ff0c3620
pacnpocTpaHeHHUs CBETa ' 1_._pih_tt Jlclass-
fizik.ru/v10.html
bu6mmoreka [IOK
Pemenue 3a1a4 Ha nprUMEHEHHUE 3aKOHA https://m.edsoo.ru/ff0c3620
64 IPSIMOJINHEIHOTO pacpOCTPaHEHUs 12.12 1.http://class-
cBeTa fizik.ru/v10.html
bu6nmoreka [JOK
65 Otpaxenue ceta. [lmockoe 3epkaino. 13.12 https://m.eds00.1u/ff0c3620
Cdepuueckoe 3epkano ' l_._pih_tt Jlclass-
fizik.ru/v10.html
[Tpenomnenue cBeta. AGCONIOTHBIN U bubnmuotexa [JOK
66 OTHOCHTEJIbHBIN TTOKa3aTellb 1712 https://m.edsoo.ru/ff0c3620

MpCIOMIICHUS. ITonHoe BHYTPCHHEC
OTpaXCHUC. HpeI[CJ'ILHHﬁ YroJi moJiHoro

1.http://class-



http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
https://m.edsoo.ru/ff0c3620
http://class-fizik.ru/v10.html
http://class-fizik.ru/v10.html
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BHYTPEHHETO OTPAKEHUS

fizik.ru/v10.html

67

Pemenne 3a1a4 Ha IPUMCHCHUEC 3aKOHOB
OTpa’XCHUA U IPEIIOMIICHHU CBETA

18.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

68

69

Xop mydeit B npusMe. Jlucnepeus cera.
CrnoxHblii coctaB Oenoro ceeta. Ller

JInn3bl. @OKyCHOE paccTOsIHUE U
ONTUYECKas CUJIa JIUH3EI

18.12

19.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

70

71

[TocTpoenue n3oOpaxeHu# B IMH3AX U
HUX CHUCTEMAaX. YBEJIIMYCHUE JINH3EI

Pemenne 3aa4 Ha IOCTPOCHUC
I/I306pa)KeHI/II71, oJIy4a€MbIX € ITIOMOIIBIO
JINH3

20.12

24.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

72

I'ma3 xkak onTu4deckas cucrema

25.12

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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fizik.ru/v10.html

73

Pemenue 3anau. [Ipenesnst
MIPUMEHUMOCTH T€OMETPUICCKOM
OIITHUKU

25.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

74

75

CKopoCTh CBETA U METO/IBI €€
U3MEpEHUS

Hucnepcus cBera

26.12

27.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

76

77

WuTepdepenns ceera

KOI‘epeHTHLIC HCTOYHUKH. Y CIIOBHUS
Ha6J'IIOI[eHI/ISI MaKCUMYMOB U
MHWHUMYMOB

09.01

10.01

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

78

Pemenue 3amau

14.01

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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fizik.ru/v10.html

79

[Ipumenenue natephepeHIun

15.01

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

80

81

Hudpaxmus ceera

JudpakiuonHas pemérka. Y cioBue
HaOJI01CHUS TJIaBHBIX MAKCUMYMOB

15.01

16.01

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

82

83

Pemrenue 3agau

HOHepe‘IHOCTL CBCTOBBIX BOJIH.
Honapmamm CBCTa

17.01

21.01

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

84

Pemenue 3amau

22.01

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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fizik.ru/v10.html

85

CBeToBbI€ ABIICHUS B IPUPOJIE

22.01

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

86

87

O06001IeHYE ¥ cCUCTEMATU3aLUs 3HAHUI
o teme "Omruka"

KonrtponbHast paboraNe3 no teme
«Onruka»

23.01

24.01

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

88

89

['paHnIIBI TPUMEHUMOCTH KJIACCUYECKOMN
MEXaHHUKH. 3aKOHBI AJIEKTPOIMHAMUKU U
MIPUHIUIT OTHOCUTEIBHOCTH

HOCTy.TI aThl CIIelUaIbHON TCOpHUn
OTHOCHUTCIBHOCTHU

28.01

29.01

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

90

[TpocTpaHcTBEHHO-BpEMEHHOM
uHTepBai. [IpeoGpazoBanus Jlopenua.
YcnoBue NpUYUHHOCTH.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.

29.01

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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3ameJieHne BpEMEHH U COKpalleHue
JUINHBI

fizik.ru/v10.html

91

DHeprus U UMIYJIbC PEISITUBUCTCKON
YaCTHUILbI

30.01

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

92

CBsI3b MaccChl C 3HepFI/IeI71 1 UMITYJIbCOM
peHﬂTI/IBHCTCKOﬁ YaCTHUIIbI. 3Hepr1/1;1
ITOKOA

31.01

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

93

94

PaBHOBecHOE TemI0BOC HU3JTy4CHHUC

3akoH cMenieHusa Buna

04.02

05.02

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

95

Tunmoreza M. Il;imanka o kBaHTax.
DoToHEI

05.02

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

96

DHeprusi U UMIyJbC PoToHa

06.02

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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fizik.ru/v10.html

97

®oroaddext. OnbiTe A. I'. CTonerona.

3akonbl Gpororddekra

07.02

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

98

99

VYpaBHeHue DitHmITeHA IS
dororddekra. "Kpacnas rpanumna"

dorordpdekra

Jasnenue ceera. Onbithl [1. H.
Jlebenena

11.02

12.02

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

100

101

BoimHoBbIe CBOMCTBA YaCTHI]

Bonnsl ne bpoitns. [Inuna BonHbI 1€
Bpoiins u pa3mepsl o6sactu
JIOKAJTU3AIMH IBIKYIICHCS YaCTUIIBI

12.02

13.02

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

102

KopnyckynspHO-BOTHOBOM Ayalln3m

14.02

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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fizik.ru/v10.html

103

Judpakius 3JeKTPOHOB Ha KpUCTaIax

18.02

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

104

105

Crenuduka u3MepeHuid B MUKPOMHUPE.
CooTHolieHus HeonpeaeaEHHOCTEN
Ieiizenbepra

Pemenue rpaduyeckux 3anau

19.02

19.02

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

106

107

Pemenue pacy€THpIx 3a1a4

KonrtponbHas paboraNe4 no remam:
"Ocnossl CTO", "KopnyckyisspHo-
BOJTHOBOM Jyanu3m"

20.02

21.02

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

108

OTBITHI 11O UCCIICOBAHUIO CTPOCHHUS
aroma. [TmanerapHast Mo/ieIb aToMa
Pesepdopna

25.02

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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fizik.ru/v10.html

109

[Toctynatel bopa

26.02

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

110

111

Bunsl cniektpoB. CriekTp ypoBHE#
SHEPruM aTomMa BOJ0po/ia

CrnoHTaHHOE U BBIHYXXKICHHOC
H3JIy4YCHUC CBCTA

26.02

27.02

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

112

113

Jlazep

Hyknonnas monens siapa I'eiizenOepra-
WBaHeHKo. 3apsii 1 MacCOBOE YUCIIO
sapa. MU3oTonsl. PagnoakTMBHOCTH

28.02

04.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

114

3aK0H paJIMOAKTUBHOTO pacmaja.

CBoiicTBa HOHU3UPYIOUICTO U3JTYYCHUA.

Bausiaue PAAUOAKTUBHOCTH HA JKUBBIC
OpraHHu3MBlI. I[OSI/IMCTpI/ISI

05.03

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-
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DHeprus CBA3M HYKJIOHOB B SiIpe.
Anepusie cunbl. JledekT Macchl sapa.
Snepuble peakuuu. SnepHble peakTOpPHI.

fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

1.http://class-

115 [Tpobembl ypaBsieMoro 05.03 fizik.ru/v10.html
TEPMOSIZICPHOIO CUHTE3a.
DKOJIOTMYECKHUE aCIEKThI Pa3BUTHUS
SIZICPHOU HEPTrEeTUKHU
MeTo1bI perucTpalnuy U UCCIIeJOBAHUS bubnmnoreka [JOK
3JIEMEHTAPHBIX YACTHII. https://m.edsoo.ru/ff0c3620
dyHIaMeHTa bHbIC B3aUMO/ICHCTBUSI. 1.http://class-

116 bapuoHbI, ME30HBI U JICITOHBI. 06.03 fizik.ru/v10.html
[IpencraBnenue o CtanaapTHOU
Mozenu. KBapk-TiirooHHast MOJIEb
aIpOHOB
®dusuka 3a npeaenamu CTaHAapTHON bubmnorexa LIOK

117 Moaenu. TéMHas maTtepust U TEMHAs 07.03 https:/. / m.eds_oo.ru/ ff0c3620
sHeprus. EnuncTBo pusnveckoit l_._pih_tt lclass
KAPTHHBI MUDA fizik.ru/v10.html

bu6nmoreka [JOK

118 TAITBI PA3BHTHS ACTPOHOMIH, 03 https:{/m.eds?o.ru/ffOc3620

3HaYeHHE aCTPOHOMUH L.http://class-
fizik.ru/v10.html

[IpMeHUMOCTh 3aKOHOB (PU3UKHU IS bubnnorexka [JOK

119 OOBSICHEHUS TPHUPOJIbI KOCMHYECKHX 12.03 https://m.edsoo.ru/ff0c3620

00BeKTOB. METO/ Il aCTPOHOMHYECKHUX
HUCCIeJOBaHUU

1.http://class-
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COBpeMeHHBIe OIITUYCCKUEC TCICCKOIIHI,

fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

120 pPaguoTEeNeCKOIbl, BHEaTMOChepHas 12.03 1.http://class-

aCTPOHOMHS fizik.ru/v10.html
bubmuorexa [JOK

Bun 3Bé3nnoro ne6a. Cospesnus, apKkue https://m.edsoo.ru/ff0c3620

121 3BE3/IBI, IJIAHETHI, UX BUIUMOC 13.03 1.http://class-

JBIDKEHNE fizik.ru/v10.html
bubmuoreka [JOK

Conneunas cucrema. Connile. https://m.edsoo.ru/ff0c3620

122 Connednast akTUBHOCTB. McTouHuK 14.03 1.http://class-

sHeprun CoJtHIa U 3BE3]T fizik.ru/v10.html
bu6mmoreka [IOK

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. https://m.edsoo.ru/ff0c3620

123 Jlmarpamma "creKTpaabHBIH KIIacc — 18.03 1.http://class-

CBETUMOCTE" fizik.ru/v10.html
bu6nmoreka [JOK
https://m.edso0.ru/ff0c3620

124 3Be3bI ITIaBHOM ITOCIEN0BATENLHOCTH 19.03 1.http://class-
fizik.ru/v10.html

BHyTpeHHee CTpoeHHe 3BE3/1. bubmmorexa [IOK

125 CoBpeMeHHbIE MPEACTABICHUS O 19.03 https://m.edso00.ru/ff0c3620

MPOUCXOXKACHUH U 3BoJtonnK ColHIA U
3BE3/1. DTambl )KU3HHU 3BE3]T

1.http://class-
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Muneunsiit [Iyte — Hama [Manaktuka.

fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

126 Tunel ranakTuk. YEpHBIE ABIPHI B SApax 20.03 1.http://class-
rajJaKkTHK fizik.ru/v10.html
bubmuorexa [JOK
Bcenennas. Paciuupenne BeeneHHoid. https://m.edsoo.ru/ff0c3620
127 3akon Xab6ma. Teopust Bonbioro 21.03 1.http://class-
B3pbIBa. PelIMKTOBOE H3ITydeHUE fizik.ru/v10.html
bubmuoreka [JOK
128 MacmrabHas cTpyktypa Beenennoii. 2503 https://m.eds00.ru/ff0c3620
MerTarajiakTuka ' ]'_'_Mt Jclass-
fizik.ru/v10.html
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620
129 Hepewénnsie mpo6iieMbl aCTpOHOMUHT 26.03 1.http://class-
fizik.ru/v10.html
bu6nmoreka [JOK
Ou3nyecKkuil MpakTUKyM MO TeMe https://m.edso0.ru/ff0c3620
130 "HccnenoBanue NEUCTBUSI MOCTOSIHHOTO 26.03 1.http://class-
MarHuTa Ha paMKy ¢ TOKOM" fizik.ru/v10.html
Ou3nyeckuil NpakTUKyM 0 TeMe bubnnorexka [JOK
131 "H3yueHune 3aBUCUMOCTH CHJIbI AMIiepa 27.03 https://m.edsoo.ru/ff0c3620

OT CHUJIBI TOKA"

1.http://class-
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DU3NYECKUI TPAKTUKYM I10 TEME

fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

132 "UccnenoBanue sSBICHUS 28.03 1.http://class-
3JIEKTPOMArHUTHON UHIYKIIUK" fizik.ru/v10.html
bubmuorexa [JOK
OU3NYECKUN TPAKTUKYM I10 TEME https://m.edso0.ru/ff0c3620
133 = "HccnenoBaHue SBICHUS 08.04 1.http://class-
CaMOMHTyKITHH" fizik.ru/v10.html
Ou3nyecKkuil MPakTUKyM 0 TeMe bubmorexa HOK
134 "MI3MepeHHe IepHOJA CBOGOHBIX 00,04 https://m.edsoo.ru/ff0c3620
KoJ1e0aHUi HUTSIHOTO U MPY>KUHHOTO ' ]'_'—Mt Jlclass-
I fizik.ru/v10.html
bu6mmoreka [IOK
OU3NYECKUN TPAKTUKYM I10 TEME https://m.edsoo.ru/ff0c3620
135  "IlpeoGpa3oBaHue YHEPruM B 09.04 1.http://class-
NPY)KUHHOM MasiTHUKe" fizik.ru/v10.html
bu6nmoreka [JOK
Ou3nyecKkuil MpakTUKyM MO TeMe https://m.edso0.ru/ff0c3620
136 "HUccnenoBanue paboThl HCTOUHUKOB 10.04 1.http://class-
CBETa B IIETIH MEPEMEHHOT0 TOKa" fizik.ru/v10.html
Pu3HYECKUl IPAKTUKYM IO TEME bu6mmorexa IIOK
137 "HN3yueHue napaMmeTpoB 3ByKOBOIA 11.04 https://m.edsoo.ru/ff0c3620

BOJTHEI"

1.http://class-
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DU3NYECKUI TPAKTUKYM I10 TEME

fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

138 "N3mepeHune mokaszaress MpeoMIIeHUs 15.04 1.http://class-
creka” fizik.ru/v10.html
bubmuorexa [JOK
OU3NYECKUN TPAKTUKYM I10 TEME https://m.edso0.ru/ff0c3620
139 "N3mepenue GOKYCHOTO PACCTOSTHUS 16.04 1.http://class-
paccenBaroImMX JIMH3" fizik.ru/v10.html
bubmuoreka [JOK
@u3MYECKUl IPAKTUKYM I10 TEME https://m.edsoo.ru/ff0c3620
140 "Habmronenue qudpakium, 16.04 1.http://class-
HHTEep(dEepEHIINN U TIOJIIpU3aliu cBeTa" fizik.ru/v10.html
@uU3NYECKU IPAKTUKYM 110 TEME bub6nmnorexa IIOK
"OmnpeeneHne MITYJIbCa U DHEPTHU https://m.edsoo.ru/ff0c3620
141 PENATUBUCTCKHUX YacTHIL (110 17.04 1.http://class-
doTtorpadusM TPEKOB 3apIKEHHBIX fizik.ru/v10.html
YaCTHI] B MArHUTHOM T110J1¢)"
bu6mmorexa [IOK
OU3NYECKUI TPAKTUKYM I10 TEME https://m.edsoo.ru/ff0c3620
142 "HccnemoBalnue 3aBUCUMOCTH CHIIBI 18.04 1.http://class-
TOKa 4epe3 CBETOIMO/I OT HaIpsHKeHUs" fizik.ru/v10.html
DU3NUECKUI MPAKTUKYM I10 TEME bubmmnorexa LIOK
143 "HccmeoBaHue CIIEKTPA Pa3peKeHHOTO 2204 https://m.edso0.ru/ff0c3620

aTOMapHOT'0 BOJOPOJIa H U3MEpPEHUE
noctostHHOW Punbepra"

1.http://class-
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DU3NYECKUI TPAKTUKYM I10 TEME

fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

144 "HccnenoBanue paauoakTUBHOTO (oHA 23.04 1.http://class-
C UCIOJIb30BAaHUEM J03uMeTpa" fizik.ru/v10.html
DU3NYECKUN TPAKTUKYM I10 TEME Bubmiorexa HOK
L4 "HaGmozenus B Teneckorn JIyHb, 23,08 https:/./m.edsoo.ru/ff003620
IUTAHET, TYMaHHOCTEH U 3BE3THBIX L.http://class-
CKOTLICHM" fizik.ru/v10.html
O00011IeHE U CUCTEMATU3AaIlUs 3HAHUI. bu6mmoreka [IOK
Ponb pusuku u acTpoHOMUU B https://m.edsoo.ru/ff0c3620
146 SKOHOMHYECKOH, TEXHOJOTHUYECKOM, 24.04 1.http://class-
COLIMATILHOU U 3THYECKOU chepax fizik.ru/v10.html
JEATEILHOCTH YeIOBEKa
bu6mmoreka [JOK
O06o001IeHre u cucTeMaTU3aIys 3HaHUH. https://m.edso00.ru/ff0c3620
147 Ponb 1 MecTo pU3HKHM ¥ aCTPOHOMHUH B 25.04 1.http://class-
COBPEMEHHOM HAy4YHOU KapTUHE MUpa fizik.ru/v10.html
O06o00mmenre 1 cucTeMaTH3alus 3HaHUH. bu6mmorexa [IOK
Ponb dusnueckoii Teopun B https://m.edsoo.ru/ff0c3620
(bopMHpOBaHUU MPEICTABIECHUH O 1.http://class-
148 ¢bu3nveckoil kKapTHHE MUpa, MECTO 29.04 fizik.ru/v10.html
¢bu3nveckoil KapTHHBI MHUpa B 00IIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHHUNA O IPUPOJIC
149 O000111eHIE U CUCTEMATH3aIU 3HAHUI 30.04 bu6mmoreka [JOK
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o teme "Kunemarnka"

https://m.edsoo.ru/ff0c3620

1.http://class-
fizik.ru/v10.html

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

150 o teme "Kunemartuka" 3004 ]._._p_h_tt Jlclass-
fizik.ru/v10.html
bubmuoreka [JOK

151 O06o0011IeHre U CUCTEMAaTU3allisl 3HAHHMA 06.05 https://m.eds00.ru/ff0c3620

o teMe "/lunamuka" ' L http://class-
fizik.ru/v10.html
bu6mmoreka [IOK

152 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 07.05 hitps://m.eds00.1u/ff0c3620

o teMe "CraTuka TBepAoro rena” ' 1_'—‘)7h_tt Jlclass-
fizik.ru/v10.html
bu6nmoreka [JOK

O000111eHIE U CHCTEMATH3aIIUs 3HAHUI https://m.edsoo.ru/ff0c3620

153 1o TemMe "3aKOHbI COXpaHEHUS B 07.05 1.http://class-

MexaHuke" fizik.ru/v10.html
bu6mmoreka [IOK

O0o01enne 1 cucTeMaTu3alys 3HaHuN https://m.edsoo.ru/ff0c3620

154 o TeMe "OCHOBBI MOJICKYJISIPHO- 08.05 1.http://class-

KHHETHYEeCKO Teopuu" fizik.ru/v10.html

155 O06o01IeHre U cucTeMaTr3aIis 3HaHHIA 13.05 bubmuorexa [JOK

no teme "Tepmonunamuka. TennoBbie

https://m.edsoo.ru/ff0c3620
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MaIIuHb"

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI

1.http://class-
fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

156 1o Teme "ArperatHble COCTOSIHUS 14.05 1.http://class-
BenectBa. PazoBble epexons!” fizik.ru/v10.html
bu6mmoreka [IOK
157 O000111eHIE U CUCTEMATH3AIU 3HAHUI 14.05 https://m.edsoo.ru/ff0c3620
1o TeMe "DJIeKTprUECcKOoe Toie" ' 1 http://class-
fizik.ru/v10.html
bubmuorexa [JOK
O00011eHE U cUCcTEMATU3as 3HAHUN https://m.eds00.ru/ff0c3620
158 110 TeMe "II0CTOAHHBIN >JIEKTPUYECKUI 15.05 1.http://class-
TOK" fizik.ru/v10.html
bu6mmorexa [IOK
159 O0001IeHre 1 cUCTeEMaTH3alus 3HAHUH 16.05 https://m.eds00.ru/ff0c3620
o Teme "Toku B pa3nuyHbIX cpepax” ' 1.http://class-
fizik.ru/v10.html
bu6mmoreka [JOK
160 O00011IeHIE U CUCTEMATH3aIlU 3HAHUI 20.05 https://m.edsoo.ru/ff0c3620
o Teme "MaruuTtHoe mnoje" ' 1_'—‘)7h_tt /lclass-
fizik.ru/v10.html
PesepBHrlit ypok. O6001IeHNE 1 bubnmoreka [JOK
161 CHCTEMATHU3aIUs 3HAaHUH 10 TEME 21.05 https://m.edsoo.ru/ff0c3620

"JJeKTpOMarHuTHas UHIyKIus"

1.http://class-
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PesepBHbIil ypok. O600111IeHIE 1

fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

162 cucTeMaTHU3alus 3HaHUH 10 Teme 21.05 1.http://class-
"Mexannyeckue kojieoanus" fizik.ru/v10.html
bubmuorexa [JOK
PeseprHbiit ypok. O6o0IICHHE 1 https://m.edsoo.ru/ff0c3620
163 cuCcTeMaTU3alus 3HaHUH 110 TeMe 22.05 1.http://class-
"DNeKTpOMarHuTHbIE KoseOanus" fizik.ru/v10.html
PesepBHrlit ypok. O60011eHNE 1 bubmnorexa LIOK
164 cHUCTeMaTHu3alys 3HaHUH 110 TeME 23.05 https://m.eds00.1u/ff0c3620
"MexaHUYeCKHEe U 3JIEKTPOMAarHUTHbIE ' ]'_'—Mt Jlclass-
BOHEL" fizik.ru/v10.html
bu6mmoreka [IOK
PesepBHEIi ypok. O000IICHHE 1 https://m.edsoo.ru/ff0c3620
165 CHUCTeMaTH3aIvs 3HaHUH 110 TeMe 1.http://class-
"Onruka" fizik.ru/v10.html
bu6nmoreka [JOK
PesepBHslii ypok. O6001IeHNE 1 https://m.edsoo.ru/ff0c3620
166 CHCTEeMaTHU3alus 3HaHUH 110 TEME 1.http://class-
"Ocuossr CTO" fizik.ru/v10.html
PesepBHbIii ypok. O000IICHHE U bubmmorexa LIOK
167 CHCTEMATHU3aIUs 3HAaHUH 10 TEME https://m.edsoo.ru/ff0c3620

"KopnyckynsipHO-BOJIHOBOM Ayain3m"

1.http://class-
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PesepBHbIil ypok. O600111IeHIE 1

fizik.ru/v10.html

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

168 cucTeMaTHU3alus 3HaHUH 10 Teme 1 1.http://class-
"®usznka aToma" fizik.ru/v10.html
PesepBHelit ypok. O000IICHHE 1 BH6H_HOTeKa HOK

169 CHCTeMaTH3allus 3HAHUH [0 TeMe 1 https./. /m.eds00.ru/ff0c3620
"du3nka aTOMHOTO sIpa U 1 h_tt /lclass-
>EMEHTAPHBIX TaACTHIY" fizik.ru/v10.html

bubmuoreka [JOK

Pesepaubiii ypok. O6001IeHHE 1 https://m.eds00.ru/ff0c3620

170 cucTeMaTHU3alus 3HaHUi 10 Teme 1 1.http://class-
"OneMeHTbI acTpodu3nKy" fizik.ru/v10.html

OBUIEE KOJIMYECTBO YACOB 10 170 16

[NPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka. Mexanuka, 10 knace/ Msikumes I'.51., CunsikoB A.3., OGIIECTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «JIPODAY»; AkimonepHoe obmiecTBo «M3marenbetBo «IIpocBemenue»

» dusuka. Monekynsapuas pusuka. Tepmoaunamuka, 10 knace/ Mskumes I'.5., Cunsiko A.3.,
OO0I1eCTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO «[PODAY»; AKIIMOHEpHOE OOIIECTBO
«3narensctBO «lIpocBemenue»

» dusuka. Onruka. KBantoBas ¢usnka, 11 kmace/ Makumes I'.4., CunsikoB A.3., O6mecTBo ¢
OTPaHUYEHHOU O0TBETCTBEHHOCTHIO «/[PODAY; AknimonepHoe 001ecTBo «M31areabcTBo
«ITpocBerenune»

» dusuka. Dnekrpoaunamuka, 10-11 knacesl/ Mskumes I'.41., CunskxoB A.3., O6miecTBo ¢
OrpaHUYEHHON 0TBETCTBEHHOCTHIO «/IPODAY»; AkiroHepHOe 001ecTBO «M31aTenbCTBO
«IIpocsenienue»

» ®usuka. Konebanus u Boausbl, 11 kirace/ Mskumes I'.51., CunsikoB A.3., O01IecTBO ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; Ak1roHepHoe o01mecTBO «I31aTenbCTBO
«IIpoceeuienue»

Astop(bl): Mskumes I'.51., Byxosues b.b., Corckuit H.H. / [Tox pen. [lapdentnenoii H.A.

JInaus YMK: YMK "Knaccuuecknii kype" I'. 5. Msixkumes, 10 k1.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
ABtop(bl): Mskumes I'.5., byxosues b.b., Cotckuit H.H. / [Tox pen. [lapdentseBoit H.A.

JInaus YMK: YMK "Knaccuuecknii kype" I'. 5. Msikumes, 10 k1.

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.Buneo ypoku no temam http://class-fizik.ru/v9.html.



http://class-fizik.ru/v9.html

2.tectsl o TeMam http://class-fizik.ru/9.html.

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

4. .https://phys-eqe.sdamgia.ru/

5. http://nsportal.ru. - conranbpHas ceTb paOOTHUKOB 00pa30BaHMSI.

6.http://markx.narod.ru/pic/ - pusuka B mkose.

7. http://festival.1september.ru/articles/ - hectuBanps negarornueckux uaen «OTKPBITHIH YPOK».
8 http://www.fizika.ru/ - caitt ans yuuresnel GU3UKH U UX YYCHUKOB.

9. http://www.physics.ru/ - matepuassl o usuke.

10. www . ege .edu.ru - nadopmarmonssiii mopran EI'D.


http://class-fizik.ru/9.html
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https://phys-ege.sdamgia.ru/
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