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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUIl K pe3ysbTaTaM OCBOEHUS OCHOBHOI 00pa30BaTeIbHOM MpOrpammbl,
npeacraBieHHblx B PI'OC COO, a Ttakke ¢ yuérom (denepanbHOW pabodeid MporpaMMbl
BocriuTanus 1 Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX
opramm3anusax Poccuiickoii  ®Denepanuu, pealu3yONIMX OCHOBHBIE —00pa3oBaTebHBIC
MIPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompenenser o0sA3aTeIbHOE MPEIMETHOE COAEpIKaHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Pa3/esioB y4eOHOro
npeaMeTa ¢ y4€TOM MEeKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHKH Y4eOHOT0 Ipolecca,
BO3paCTHBIX 0cOOEHHOCTEH oOyuaromuxcs. [Iporpamma no gusuke naét npeacraBaeHue o HENsX,
coJlep>kaHuu, o01elt cTpareruy o0ydeHus, BOCIUTAHUS U Pa3BUTHS O0YUaIOIIUXCS CPEICTBAMU
yaeOHoro npeameta «Puszuka» Ha yriyOiaEHHOM YpOBHE.

N3yuenne kypca ¢(usuku yriayOn€HHOrO YpOBHSI IO3BOJIAET pealn30BaTh 3ajauu
npodecCHOHANBHOM OpPHEHTAllMK, HANpPaBICHO Ha CO3JaHHE YCIOBUU JUIsl MPOSBICHUS CBOUX
WUHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXKIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOAUMBI Ui  TPOJOJDKEHUsT OO0pa3oBaHHMsI B  OpPraHM3amusAX Mpo(hecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATIEHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyeMble pe3yldbTaThl OCBOCHUS Kypca
¢bu3KKYM Ha YPOBHE CPEAHEr0 O0IIero 00pa30BaHMUsI: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIC
(na yrny6nénnom ypoBHe). HaydHO-MeTOA0I0rHYECKON OCHOBOM /ISl pa3paboTKu TpeOOBaHUi K
JMYHOCTHBIM, METANpPEJIMETHBIM M TPEIMETHBIM pe3ylbTaTaM OOyYarolIUXCsi, OCBOHMBIINX
nporpaMMmy o (U3MKe Ha ypOBHE CpPEIHEro o0Iero oopazoBaHMs Ha YIriyOJEHHOM YpOBHE,
SBIISIETCS] CUCTEMHO-/I€ATEeIbHOCTHBIN MOAXO/I.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOECHUS Kypca (U3UKH Ha YIITyOJIEHHOM YpOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKay 1o rogaM o0ydeHus.

[Iporpamma mo ¢u3MKe HMEEeT NPUMEPHBI XapakTep U MOXKET OBbITh HCIIOJIb30BaHA
YIUTENSAMHU (PU3UKH TSI COCTABJICHUSI CBOMX PAa00OYUX MIPOTPAMM.

[lporpamMa 1O (U3MKE HE CKOBBIBAET TBOPUYECKYIO WHHIIMATHUBY YyYHUTEICH U
MPEIOCTAaBIsIET BO3MOXKHOCTH [UIsI peaju3allii Pa3IMYHBIX METOJWYECKUX TOIXOJ0B K
npenofaBaHuio GU3MKH Ha YITyOJIEHHOM ypOBHE MPH YCIIOBUU COXPaHEHUs 00s3aTeIbHON YacTH
coJiep’KaHus Kypca.

®dusnka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIBI, BEICTYIIAs B KAUe€CTBE YIEOHOTO
npeMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpYXKarolleM MUpe.
[konpHBIA Kypc (GU3UKH — CHCTEMOOOpA3YIONUN M €CTeCTBEHHO-HAYYHBIX YYEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XuMmHel, ouonoruel, usmdeckoit reorpadueit u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUI ONpeAeTHsIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKM BHOCHUT OCHOBHOM BKJIaa B
(dhopMHUpOBaHKE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa 00yJaromierocs, B GOpMUpOBaHHE YMEHUN
MPUMEHSITh HAyYHBI METO/I TO3HAHUS TIPY BHITIOJTHECHHH UMHU Y4EOHBIX UCCIIECIOBAHUI.



B ocHOBYy Kypca pu3uku Ha ypoBHE CpeIHEro o0Iero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepuall Kypca Gu3nKu 00beIMHEH BOKPYT
¢usuueckux Teopwil. Beaymumm B Kypce sBisiercs (OPMHpPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE I'yMaHUTapHOTO
noTeHnuana GU3N4Ieckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU ITPOOJIEMaMHu.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gusuku yriay6aE€HHOrO ypoBHS Mpeanoaaraet
3HAaKOMCTBO C IIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJOTMYECKMX NPHIOKEHUH HM3ydEeHHBIX
Teopuil W 3akoHOB. llpu 3TOM paccmaTpuBalOTCs Ha YpOBHE OOIIMX MPEACTAaBICHUN U
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea 3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CYKIEHHs MPoOIeM palliOHAIBHOTO MPUPOOII0JIb30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cozepkaHus MPOrpaMmbl 10 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO noaxo/a. s pU3uKy peannsanus 3TUX MPUHLIUIIOB Oa3upyercs Ha
HCIIOJIb30BaHNUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa Kak IOCTOSHHO JAeMCTBYIOLIEro (axrtopa
yuebHoro nporecca. J{i1st yriny0i€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO0 YYEHUUYECKOT O
HKCIEPUMEHTA, BKJIIOYAIOUIETO0 (DPOHTAIbHBIE YYEHHUYECKHE OIBITHI NPU H3YYEHHH HOBOIO
MmartepHaia, JabopaTopHble paboThl U paboThl MpakTHKyMa. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanuzanuu (pU3NIEeCcKoro NpakTUKyma. B iepBoM citydae npakTUKyM MPOBOJAUTCS JTUOO B KOHIIE
10 u 11 xnaccoB, 1100 TIOCIIe IEPBOTO M BTOPOTO MOJTYTOJAMM B KOXKIOM M3 3TUX Ki1accoB. Bropoii
croco0 — 3TO HHTerpauus paboT NpPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paldoT, KOTOpbIE
IOpOBOJATCS B Ipolecce u3ydeHus paszaena (temsl). Ilpu 3Tom moa paGoTramu mpakTHKyma
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHWE, KOTOpPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOro, 00001EHHOT0 B11a O€3 MOIIAaroBOil HHCTPYKIIMH.

B nporpamme no ¢usmke cucrema yueHHYECKOTo SKCHEPUMEHTa, Ja00paTOPHBIX paboT U
NpaKTUKyMa Mpe/ICTaBlIeHa €NHBIM NepeyHeM. BbIOop TeMaTuKH JUIsl 3TUX BHJIOB YIEHHUYECKHX
MPAKTUYECKUX PabOT OCYIIECTBISETCSl yJYaCTHUKaMU 00pa30BaTENILHOTO Ipoliecca UCXOAS U3
O0COOEHHOCTEHl MOYPOYHOrO TUIAHUPOBAHMUS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpEHUs, HCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEIWYMH M TOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PEelIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu saTom
JUI PacYETHBIX 3a/la4 NPUOPUTETOM SBISIOTCS 33aaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil Mo1eNbI0, TO3BOJISIONIME TPUMEHATh U3YUYEeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK U3
OJIHOTO pazjliena Kypca, TaK M MHTErpUpysd NPUMEHEHHE 3HAaHUW M3 pa3HbIX pa3nenoB. s
Ka4eCTBEHHBIX 3a/ay I[PHOPUTETOM SBJSIIOTCA 3aJaHusi Ha OOBsCHEHUe/NpeacKa3aHue
NpOTeKaHUs (PU3UYECKUX SBICHUN U MPOLIECCOB B OKPY)KAIOLIEH >KU3HM, TpeOyromue BhIOOpa
¢du3nveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOTO ypOBHS Ha YPOBHE CPEIHEro
obmiero o0Opa3oBaHHs JOJDKEH HM3ydaThCs B YCIOBUSX IMPEAMETHOTO KaOmHera. B kaOunere
(bU3UKU T0JKHO OBITH HEOOX0AUMOE J1IA00PATOPHOE 00OPYOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IIporpamMmMe 1o (pu3MKe y4eHHYECKHUX OIBITOB, Ja0OpaTOPHBIX pabOT M paboOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JlemoHCTpanmoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHHLIUIIOM
MUHMMAaJIbHON JOCTATOUYHOCTH M OOECIEeUMBAET IMOCTAHOBKY IEPEUUCIEHHBIX B IIPOrpaMMe I10
(Gu3uKe KIIOYEBBIX JAEMOHCTpAaLUi JUIsl MUCCIENOBAaHUS M3Y4aeMbIX SBICHUH M IPOLECCOB,
IMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHCHHIA.

JlaGopaTtopHoe 00OpyAOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOecrneuuBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyuyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOPHOro OOOpYIOBaHUS JIOJIKHBI OBITH
MIOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENIIMU U3Y4€HUs GUUKU B 00ILeM 00pa30BaHUU SBIISIFOTCS:

(dbopMHpoBaHUE UHTEPECA U CTPEMJIEHHUS 00YUaIOIIUXCs K HAYYHOMY U3YYEHUIO IPUPO/IbI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOA€ TMO3HaHUs U (HOPMHUpPOBAHHE
UCCIIEI0BATEIbCKOTO OTHOILEHHSI K OKPY)KAOLUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33pPEHMS KaK pe3yjibTaTa M3y4eHHs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJb30BaHUMEM (U3NYECKUX 3HAHUNA U
HaYYHBIX J0Ka3aTeJIbCTB;

(dbopMHpoBaHUE MPeJICTABICHUH 0 poJin (PU3MKH JJIsl pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHil;

pa3BUTHE TIPEACTABIEHUH O BO3MOXKHBIX chepax Oyaymieil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DM3MKOHM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HalpaBJICHUH.

Jloctuxenune 3TUX Iieliell oOecriedrBaeTcsl pelleHHeM CIeAYIOUMX 3aJad B Ipoliecce
n3y4deHus Kypca GU3MKU Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (GU3UKY, DIIEKTPOANHAMUKY, KBAHTOBYIO (DPU3UKY U
AIIEMEHTHI acTPOOU3UKH;

dbopMupoBaHHE YMEHUI TPUMEHSTh TEOPETUUYECKUE 3HAHUS 1JIs1 OObSICHEHUS (PU3MUECKHUX
SIBJICHUH B IPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3JIMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJIENbIo,
3aja4, MOJApPa3yMEBAIOUINX CaMOCTOSTENIbHOE CO3JaHHE (PU3NYECKOW MOJENTH, a/leKBaTHON
YCIIOBUSIM 3aJ]a4i, B TOM YHCJIE 33]1a4 HHKEHEPHOTO XapaKTepa;

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

OBJIaJICHUE METOJaMH CAaMOCTOSATEIbHOTO IUIAHWPOBAHUS M TPOBENEHUS (PU3NUECKHUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTauuy WHGPOpMalUU, ONpPEAETCHHUs IOCTOBEPHOCTH
MIOJIyYEHHOT'O PE3YyJIbTaTa;

CO3JJaHUE YCJIOBUM Ul PAa3BUTHUS YMEHUH IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
JeSITEIbHOCTH;



pa3BUTHE UHTEPEca K chepam MpodecCHOHATTLHON ACSITEIPHOCTH, CBSI3aHHOMN C (PU3HKOM.

B cootBercTBum ¢ TpeboBanusimu @I'OC COO yrinyOnéHHbIN ypOBEHb H3YUEHUST YIeOHOTO
npeamera «Pu3nKa» Ha ypOBHE CpelHEro o0Imero o0pa3oBaHusi BEIOUPACTCS 00Y4arONIMMHUCS,
IUTAHUPYIOIMMHU  [IPOJIOJDKEHHE OO0pa30BaHUS MO CHEHUAIBHOCTAM (PU3UKO-TEXHHUYECKOTO
npodus.

Ha u3yuenue ¢pusuku (yriyOiaEHHBIA ypOBEHb) HAa YPOBHE CPEIHEro o0IIero o0pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1no Gpusnke nepeyeHsb J1abopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JelaeT BbIOOp MpOBeACHUs J1a0OpaTOpHBIX paboT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPOBI.

Odusuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U TeopHus B Mpoliecce Mo3HaHus npupoabl. HabmroaeHue u sKCrepuMeHT B
buzuke.

Crioco0b! u3MepeHus (U3NYECKUX BEIMYUH (QHAJIOTOBBIE U IU(PPOBBIE U3MEPUTEIIbHBIE
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[MorpemnocTu u3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLIECCOB (MaTepuaybHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeaIbHasl )KUAKOCTh, UJIealIbHBIN Ta3, TOueUHbIH 3apsana). ' unoreza. duznueckuii
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HayyHOM KapTUHBI MUpa, B
HPAaKTUYECKOH J1eATENbHOCTH JHOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

W3mepeHue cuiibl TOKa U HapsKEHUS B SN TOCTOSIHHOTO TOKa ITPY IIOMOIIIM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMCcTBO ¢ LuppoBoil madoparopueil no ¢usmke. Ilpumepsl n3mepeHus GU3NIECKUX
BEJIMYMH IIPHA TOMOILIY KOMITBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIHMH Ha OCH CHCTEMbl KOOpPJIUHAT.
Tpaexropus.

[Tepememnienue, CKOpoCTh (CpeAHsisl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWMHOE NBUKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUAIIbHOM TOYKU OT BPEMEHH U UX IpaduKu.

CBobomHoe masieHne. Y CKopeHne cBOOOTHOTO naieHus. [[Bikenue Tema, OpomeHHOTro Mo/
YIJI0M K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHUS MaTepuaibHOW TOYKU OT
BpPEMEHH U UX IpaduKu.

KpuBosnHeliHoe 1BUKEHUE. [[BHKEHNE MaTepHaIbHON TOUKH 110 OKPY)KHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIHAOMETP, JABH)KEHUE
CHaps0B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE NTepeJaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mogens cuctemsl OTCUETA, MILTIOCTPALUS KUHEMAaTHUECKUX XaPaKTEPUCTUK JBUKEHUS.

Crioco0bI HcceJOBaHuUS IBUKCHHH.

Nnmroctpanys npeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHue MBIKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBnenue CKOpoCTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue NyTel, TPACKTOPHUI, CKOPOCTEN IBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBHXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

M3mepenne yCKOpeHus Ipy NPSMOJIMHEMHOM PaBHOYCKOPEHHOM JABUKEHUU 110 HAKIIOHHOM
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus (P€KOMEH0BAaHO MCIONIb30BaHKE HU(POBOH
nabopaTopun).

N3ydeHue nBuKEeHUs Tea, OpOLIEHHOIO FOpU30HTaNbHO. [IpoBepka rumoressl o npsiMoin
MPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOW 11O MOJIYJIFO CKOPOCTBIO.

HccnenoBanre 3aBHCHMOCTH TepHoja OOpalleHus KOHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cuctemsl oTcuéra. [I[puHIMI OTHOCUTENBHOCTH
[anunes. HenneprmanbHbie CUCTEMBI OTCUETa (OMpEIEICHUE, IPUMEPHI).

Macca tena. Cuia. [IpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroToHa 111 MaTtepuaibHOM TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUaIbHbIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBHCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUST OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI U OT Teorpaduueckoil mupoThl. JIBIkeHHe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS CKOJBXKEHUS WM CHJIA TPEHUS TIOKOS.
Koadduiment tpenus. Cuia cOnpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Tase, e€
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKECHHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumesna.

TexHuueckrne yCTpONUCTBA W TEXHOJOTMYECKHE MPOUECCHl: MOAIIUIHUKY, JIBUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUS TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

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

CpaBHEHHE PaBHOJICUCTBYIOIIECH MPUIOKEHHBIX K Ty CUJI C MPOU3BEICHHUEM MACCHI TeJla
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOLIUX B PE3YJIbTATE B3AUMOAEHCTBUS TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec Tena npu yckOpeHHOM NOABEME U MAICHUH.

[{eHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

W3mepeHue paBHOJEHCTBYIOMIEH CUJI TPU JBMKEHUHU OpycKa 110 HaKJIOHHOM IIIIOCKOCTH.

ITpoBepka rumoressl O HE3aBUCUMOCTH BPEMEHM JABMKEHHMS Opycka [0 HAKJIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

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

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

N3mepenne kodddunmenTa TpeHus Mo BEIWYHHE YTI0BOr0 KO3 (HUIlMEeHTa 3aBUCUMOCTH
Frp(N).

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

W3ydeHue ABUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpROe Teno. [locTynarenbHoe U BpallaTtenbHOE IBUKEHUE TBEPAOTO Tea.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPLOTO TeEA.

YcroitunBoe, HeycToiunBOE, 6€3pa3IMuHOE PABHOBECHE.

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

Hemoncmpavyuu.

VYcnosus paBHOBeECHS.

Bunael paBHoBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

HccnenoBanue ycloBUN pPaBHOBECHUS TBEPIOTO TeJa, UMEIOIIETO OCh BPALCHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIA/b ONIOPHI.

Tema 4. 3axonvl coxpanenus é mexanuke.

HNmnynec MaTepuanbHONM TOYKH, CUCTEMBI MaTepUalbHBIX ToueK. LleHTp Macc cuctemsl
MaTepuaibHBIX TOYEeK. TeopeMa o JBMKEHUH LIEHTPA Macc.

HMITynbC CHIIBI M1 M”3MEHEHHNE UMITYJIbCa TENA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmnynabca MaTepualbHON ToukH. [IpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibl Ha ManoM M Ha KOHEYHOM mnepemelneHud. ['paduueckoe mpencraBieHue
paboTHI CHITBIL.

MoOHOCTb CUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPrUU MaTepUaIbHON TOUKHU.

IToreHnManbpHBIE M HEMOTEHIMANbHbIE cuibl. [loTeHnmanbHas sHeprus. IlorennumansHas
SHEPrusl ynpyro neGopMHpOBaHHOW NpYyKUHBI. [loTeHIMaNbHas SHEprus Teaa B OJHOPOJHOM



IrpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejla B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
niapa (BHYTpH U BHe 11apa). Bropast kocMuueckast CKopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIHUATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHUYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPTUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyum [ UACAIBHOM KUJKOCTH Kak CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

TexHHUYeCKHue yCTPOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBUKCHHE PAKET, BOJOMET,
KONEp, NPY>KUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE BUKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

W3MeHeHune 3Hepruu Teja Mpu COBEPILIEHUN pabOTHI.

B3anmMHble npeBpanieHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH MIPU IEHCTBUU HA TEIIO
CHUJIBI TSDKECTHU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tesa o TOpMO3HOMY IIyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue coxpaHEeHUsI UMITYJIbCA IPU YIIPYTOM B3aHUMOJEHCTBHH.

N3mepeHre KHHETUYECKOM YHEPTUH Tena 0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS TOTEHIUAIBHOM SHEpIUU NPY>KUHBI C pabOTOM CUIIBI TPEHHUS.

Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsApHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YacTHI[ BemecTBa. Mojenu CTPOCHHSI Ta30B, KUIAKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBAa Ha OCHOBE O3TUX Mozened. Macca u pasmepbl Moziekyn (atomoB). KommuectBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocobbl e€ u3mepenus. lllkama temmnepatyp
Lenbcus.

Mopenp naeanbHOro raza B MOJIEKYJISIPHO-KMHETHYECKOW TEOPHUH: YAaCTHUIIbI Fa3a ABUKYTCS
XaO0TUYECKU U HE B3aUMOJEHCTBYIOT IPYT C IPYTrOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkanma Ttemmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpencTaBieHre U30MPOIECCOB: U30TEPMA,
u30xo0pa, nzobdapa.

CBs13b MEXKy TaBJIEHUEM U CPEIHEN KUHETUYECKOM YHEPIHEN MOCTYATENBHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI UJI€aIbHOTO ra3a (0OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpHH
HJICATHHOTO Ta3a).

Ces3p  aOCONIIOTHOW  TeMmIepaTypbl TEPMOJWHAMHYECKOW CHUCTEMBI CO  CpeaHel
KMHETUYECKOW DHEPrueH MOCTYNaTENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuuyeckue YCTpOIICTBA W TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
IIOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JIBUKECHHUSL.

Buzaeopoiuk ¢ 3anuchio peaabHOT0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xuaKocTen.

Mognens onbiTa lllTepHa.

[IpuTsxenue MoJIeKyI.

Mogenu KpUCTAITUYECKUX PEIIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuii sxkcnepumenm, nadbopamopuwvie padbomot, npaKMuUKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIUIOOOMEHE MEXKIY
ropsiuei U X0JIOJAHOW BOJOM.

W3ydyeHrne W30TEPMHUYECKOTO TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOH
nabopaTopun).

N3yueHnue nu30X0opHOro Impoiecca.

N3ydenue nzobapHOro npoiecca.

IIpoBepka ypaBHEHHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T1) cucrema. 3aanne BHEIIHUX YCIOBHM Il TEPMOIMHAMUYECKON
cucteMbl. BHemHne u BHyTpeHHHe apameTphl. [lapaMeTpsl TEpMOIMHAMHYECKOM CUCTEMBI KaK
CpeIHHEe 3HAYCHUS BEJTUYHMH, OMUCHIBAIOIINX €€ COCTOSIHUE Ha MUKPOCKOITMUYECKOM YPOBHE.

HyneBoe Hayasio TepMoanHaMuku. CaMONpON3BOJIbHAS peNaKkcalis TePMOANHAMUYECKON
CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mogenp wuAcalbHOTO Ta3a B TEPMOJAMHAMHUKE — CHCTeMa YypaBHEHUH: YypaBHEHUE
MenneneeBa—Knanelipona ¥ BBIPAKEHHUE Il BHYTPEHHEW >HEPruu. Y CIOBHUS NPUMEHUMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpalMsl YacTUll, BBICOKME TeMmIeparypbl. Bripaxenue nms
BHYTPEHHEHN 3HEPTUU OJJHOATOMHOTO UAEAIIBHOTO ra3a.

KBasucrarnueckue u HECTaTUUECKHUE TPOIIECCHI.

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

Temonepenadya kak crmoco® HW3MEHEHHS BHYTPEHHEH OHHEPruM TEepMOIMHAMUYECKOU
cucTeMbl 6e3 coBepieHus padoTel. KOHBEKIHS, TETUIOMPOBOIHOCTD, H3ITyUYCHHE.

KomnuectBo TemnoTel. TemIOEMKOCTh Tena. YIenbHAas W MOJSPHAs TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIUIoTa CropaHus ToIuMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Terwionepenaye. [lorstue 06 agnabaTHoM mpoiecce.

[TepBblit 3aK0H TepMOAMHAMUKH. BHyTpeHH: s sHeprus. KomanuecTBo TEmoTs! U paboTa Kak
MepbI U3MEHEHHUS BHYTPEHHEN YHEPTUU TEPMOJIMHAMHYECKON CHCTEMBI.

Btopoil 3akoH TepMOAMHAMHUKH [JIsi PABHOBECHBIX IPOIECCOB: Uepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHCTEMBI MPOXOIUT E€AMHCTBEHHAas anuabara.
AOcoroTHas TeMIiepaTypa.

BTopoii 3aK0H TEPMOJMHAMUKU Il HEPABHOBECHBIX IMPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTy OT Oojiee XONOMHOTO Tena K Oonee Harperomy Oe3 kommencanuu (Kmayswmyc).
Heo6paTuMocTh NPUPOIHBIX MPOLIECCOB.

[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.



MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

DKOJIOTMYECKUE aCNEeKThl MCIIOIb30BAHMS TEIUIOBBIX JBHUrarenei. TeruioBoe 3arps3HeHue
OKPYXKAarOILEH Cpebl.

TexHu4ecknue ycTpoMCTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNnd, MapoBas TypOWHA, MOMYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAHMEM TEIUIOBOIO Hacoca,
YTHIIU3AUsS OMOOPTraHUIEeCKOTO TOTLTMBA JJIsI BEIPAOOTKH «TEILIOBOMY M AJICKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IpH aInadaTHueCKOM PaCIIuPEHUH.

BosaymHoe orauso.

CpaBHeHUE yJeNbHBIX TEMJIO0EMKOCTEHN BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX JIBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aquabaTHOTO MpoIiecca.

N3yuenne B3aMMOCBS3U IHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapooOpa3oBanue u KoHAeHcarus. Vcmapenwe wu kumeHwe. YenbHas TemioTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JABJICHUsSI HACBIIIEHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUTICHUS OT JJABJICHUS B KUIKOCTH.

BrnaxHocTs Bo3yxa. AGCOMIOTHAS U OTHOCUTENbHAS BIAKHOCTD.

TBépnoe Teno. Kpucrannuueckue u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TerioTa miaBienus. Cyonumanus.

Hedopmaruu tBEpHOro Tena. Pactskenue u cxxarue. Casur. Moayns FOnra. Tlpenen
yOpyrux aedopmanui.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TMHEHHOE pacIIupeHue.
AHTapMOHHU3M TETIJIOBBIX KOJIEOAHUI YaCTHII BEIIECTBA KaK MPUYNHA TETIOBOTO PACITUPEHUS Tell
(Ha KaYECTBEHHOM YPOBHE).

[Ipeo6pa3zoBanue 3HEPTUH B (Pa30BBIX MEepexoax.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHOCcTHOE HaTsKeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumnspHbie
saBieHud. /aBieHue noj NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHU4YeCKHe yCTPOWCTBA M TEXHOJOTHYECKHME TIPOIECCH: KHUAKAE KPUCTAJUIHI,
COBPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue. Kunenue npu NOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.



CmauuBanue.

KanumnspHele siBneHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0Ob! U3MEpEeHUsI BIaKHOCTH.

HccnenoBanne HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3ydeHune 3aKkOHOMEpPHOCTE UCTIAaPEHUS KU AKOCTEH.

N3mepenue yaenbHON TEIIOTHI IJIaBICHUS JIbA.

M3yyeHue CBOMCTB HACBIIICHHBIX IIaPOB.

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

N3mepenue ko3¢ puirenTa NoBepxXHOCTHOIO HATSKEHHUS.

Nzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMalIii PE3UHOBOTO 00pasia OT MPUIIOKEHHON K HEMY
CHUJIBI.

Pa3znea 4. diekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanus Tea U e€ MposABIICHUS. DJEKTpUYecKuil 3apaa. [[Ba BUaa 3JIEKTPUUYECKUX
3apsan0B. [[poBOJHUKH, TUAIIEKTPUKH U TIOTYITPOBOJHUKU. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHMsI AIIEKTPUUECKOTO 3apsia.

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

Onektpuueckoe nojie. Ero aelicTBrue Ha 31€KTpUUECKUE 3apsbl.

Hanpsok€HHocTh  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
NIEKTpUYECKOT0 NoJist. OHOPOIHOE IIEKTPUUECKOE MTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
IToTenumanbHas S3HEPrus 3apsiaa B AIEKTPOCTATUYECKOM 1oJie. [[oTeHIHnal 3J1eKTpoCTaTHYECKOTO
nosis. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLMAIOB AJIS 3JIEKTPOCTATHYECKOIO OIS
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOJHOTO).

[TpuHIMI CyepHO3ULIUH SJIEKTPUUECKUX MOJEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro mo o6wémy mapa. Ilome paBHOMEpHO 3apsDKEHHONM OECKOHEYHOM IUIOCKOCTH.
KapTuns! TMHUN HAIPSYKEHHOCTH ATUX MOJIEH M SKBUIIOTEHIIUAIBHBIX TIOBEPXHOCTEH.

IIpOoBOTHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMDNEeKTPUKH B 2JIEKTPOCTATHYECKOM IOJI€E. J(ManeKkTpuyeckas NpOHUIIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOHJIEHCaTopa.

[TapaimenpHOe  coeauHeHne  KoHAeHcaTopoB.  IlocnmenoBatenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

JIBrKeHME 3apsKEHHON 4acTULbl B OAHOPOJHOM IEKTPUYECKOM IIOJIE.

TexHu4eckne yCcTpOMCTBA M TEXHOJOTHUYECKHE IMPOLECCHI: JIEKTPOCKOII, JJIEKTPOMETP,
JIEKTPOCTaTUYECKasl 3alIUTa, 3a3eMJICHHE IEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCTpolcTBO ¥ PUHIUIT JCUCTBUA SJIEKTPOMETpA.



DIIEKTPUYECKOE MOJIE 3apAyKEHHBIX IIAPUKOB.

DIEKTPUYECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

ITpOBOAHMKY B 3JIEKTPHUYECKOM IIOJIE.

DNEeKTpOoCTaTUYECKasl 3allUTa.

YCTpolCTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOIIA M IUIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUYECKON IIPOHULIAEMOCTH.

DHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO0 KOHIECHCATOPA.

3apsaKa U pa3psiKka KOHAEHCAaTOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Onenka cul B3aMMOJEHCTBUS 3apSKEHHBIX TEIL.

HaOnronenue npeBpalieHuss 3HEpruy 3apsKeHHOr0 KOHAEHCATOPa B SHEPTUI0 U3ITy4eHUS
CBETOAMO/A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKallel KOHeH caTop.

Pacnpenenenne pa3HOCTM IOTEHUUAIOB (HANpPSDKEHUS) TpU  [OCIEI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CylmeCTBOBaHHS IOCTOSIHHOTO — 3JIEKTPUYECKOro Toka. McToyHuku TOKa.
Hampsoxkenne U u 3J1C E.

3akoH OMa AJ1s1 yyacTKa LEnHu.

DNEKTPUYECKOE CONPOTUBIIEHHE. 3aBUCUMOCTb COIIPOTUBIIEHHS OJTHOPOAHOTO IIPOBOIHUKA
OT €ro JUIMHBI U TJIOUIa/Id MOTIEPEYHOr0 CeUeHUsl. Y 1eJIbHOE COPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTpuueckux nene. [lpasmia Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenuna.

MoIIHOCTb 3JEKTPUUECKOTO TOKA. TerioBasi MOLHOCTD, BbIIEIsieMasi Ha PE3UCTOpeE.

O/1C u BHyTpeHHee COPOTUBICHUE UCTOYHHMKA TOKa. 3aKkoH OMa Ji1sl MOJIHOM (3aMKHYTOM )
IIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHHKA TOKA. KOpoTKO€E 3aMBbIKaHHUE.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

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

Hemoncmpayuu.

W3MmepeHue cuibl TOKa U HaIIPSHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANpPsDKEHUS IS PE3UCTOpa, JIaMIIb
HaKaJMBaHUS U CBETOAMO/A.

3aBUCHUMOCTb COINPOTHUBIIEHUS LWIMHIPUUYECKUX TNPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT CONTPOTUBIIEHUS ITPU TOCTOSTHHOM HAIIPSIKEHHH.

IIpssimoe m3mepenne DJIC. KopoTkoe 3amMbpIKaHHE TaJIbBAHUYECKOTI'O JJIEMEHTA M OLICHKA
BHYTPEHHETO COIIPOTUBIICHHUS.

Crioco0bl coeTMHEHHs ICTOYHUKOB ToKa, DJ[C Garapeii.

HccnenoBanue pa3HOCTH TOTEHIIMAJIOB MEXAY MOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEIH.



Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmuKym.

HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS IS JIaMITIbl HAKAJIMBAHUSA.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUSI UICTOYHUKA TOKA.

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

HccenenoBanue pasHOCTH MOTEHIUATIOB MEX/1y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCUMOCTH TOJIE3HOM MOIIIHOCTH UCTOYHHKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJleKTpUYecKass MPOBOAUMOCTh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXnpoBOAUMOCTb.

DJIEeKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [loxynpoBoJHIKOBEIE TPHOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUA. DIIEKTPOJIU3.
3akonbl dapazes A 3AEKTPOIIn3a.

OneKkTpuueckuii TOk B ra3zax. CaMOCTOSTENbHBIH M HECAMOCTOSATEIbHBIN pa3psl.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHuueckue yCTpOHCTBa U NPAKTHMUECKOE TMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AJIEKTPOHHO-JIyueBasi TPpyOKa, MOJYNpPOBOJHUKOBBIE MPUOOPHI: U0, TPaH3UCTOp, (poToauon,
CBETOJIMOJ, TalbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJICKTPOHHAS
MHUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHsbl 3nekTpoau3a dapazes.

M ckpoBo# pa3psa v NPOBOAMMOCTS BO3AYXa.

CpaBHeHuE NPOBOAUMOCTH METAJJIOB U MOJIYIIPOBOJIHHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HabGnronenue anexrponusa.

W3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COIIPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3n4ecKuil MPaKTUKYM.

CriocoObl u3MepeHust GU3MUECKUX BEJIMYUH C HCIOIh30BAaHHUEM aHAIOTOBBIX U IHU(PPOBBIX
W3MEPUTENbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCHUTEINIbHbIE  TOTPEIIHOCTH  M3MepeHuid  ¢usnueckux BenuuuH. OlleHKa  TpaHuIl
MOTPEIIHOCTEH.

[TpoBeneHMEe KOCBEHHBIX U3MEPEHUH, UCCIIeTOBAaHUI 3aBUCUMOCTEH (PU3NYECKUX BETTUYHH,
MPOBEpPKa MPEAIOKEHHBIX THIMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX pa3Jenax
«Y4YeHUUYECKHUI IKCIIEPUMEHT, JJA0OPaTOPHBIC Pa0OTHI, TPAKTUKYM)).



MexknpeaMeTHbIe CBS3H.

N3zyuenne kypca ¢puszuku yriayonéaHoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C yIETOM
COJICPIKATEBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie noHAMUA, C6A3AHHbBIE C UYUEHUECM MEMO008 HAYYHO20 NOZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHHUE, MOJICIh, H3MEPECHHE, TOTPEIIHOCTH U3MEPEHUH, H3MEPUTEITHHBIC
npuOopsI, udpoBas 1adopaTopus.

Mamemamuka: pelICHUE CUCTEMbl ypaBHeHWH. JIuHeliHas ¢yHKusa, napabona,
runepbona, ux rpaduku u cBoiicTBa. Tpuronomerpuieckrue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOpPBI M HMX MPOCKIMH HA OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe IBUKEHHE B KUBOU mpupoae, 1uddy3us, ocMoc, TeII000MeH
JKUBBIX  OpPraHU3MOB, TCIUIOBOE  3arps3HCHHWE  OKPYXKAIOMIeW  Cpeapl,  yTHIU3aIus
OMOOPraHNYECKOrO TOILIUBA JIJISi BHIPAOOTKH «TETUIOBOW» M 3JICKTPOIHEPTUH, MOBEPXHOCTHOE
HATSHDKCHUE U KallWJUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBJICHHS B )KUBOI MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHAs Macca, TOJTyYeHIe HAaHOMATEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, )KHUJIKOCTEH U
ra3oB, OJKUIKHAE KPHUCTAUIBI, DJJICKTPHUUECKHE CBOWCTBA METAJUIOB, 3JEKTPOIUTHYCCKAS
JUCCOLIMAINS, TaJbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO31lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue JBUKEHUH C NCIOJIB30BAHUEM MEXAHU3MOB, YUET CYyXOro U
KUJKOTO TPEHHS B TEXHUKE, CTATUYCCKUE KOHCTPYKIHUU (KPOHIITEHWH, peniéryaThie
KOHCTPYKIIUH), UCTIOJIH30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (TUPOCKOT, BOJOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHIWIIMOHEP, TEXHOJOTHU IIOJIyICHUS COBPEMCHHBIX MAaTepHajoB, B TOM YHCIE
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, Fra30pa3psAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, TalTbBAHUKA.

11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE MOCTOSIHHBIX MarHUTOB M NPOBOJHUKOB C TOKOM. MarHuTHOE IHOJE.
BekTop marauTHOM MHAyKIMH. [I[pyHIMN Cynieprno3niuy MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHON
UHAYKIINH.

MarautHoe 1noJjie MPOBOAHMKA C TOKOM (IIPSIMOrO NPOBOJHMKA, KATYIIKHM U KPYroBOI'O
BUTKA). OnbIT Dpcrena.

Cwia AMniepa, e€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOAYJb. JI[BUKEHHE 3apsSKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

MarnutHoe nose B BeuecTse. deppomMarHeTUKy, napa- U IMaMarHeTUKH.

TexHuueckue ycTpoMCTBa M TEXHOJOTMYECKHE IMPOLECChl: NMPUMEHEHHE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpoJABHUraTesb SKoOu, yCKOpUTEIn
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.



KaptuHa nMHMH MHAYKIMM MarHUTHOTO IO IOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KaptuHa nuHUN MarHUTHOM MHIYKIUM MOJS JUIMHHOIO MPSMOIO IPOBOJHUKA H
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BrUkKEHUs MydKa 3J1€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeicTBUSA 3IEKTPOM3MEPUTENIBEHOTO IPUOOPA MAarHUTOINEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBaHre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibsl AMiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIUU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKYus.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOK BekTOopa MarHuTHOM MHAYKuMH. DJ1C
MHAYKIMU. 3aKOH JIeKTpoMaruuTHo nnaykuuu @apanes. Buxpesoe anexrpuueckoe nose. Toku
Ddyko.

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

IIpaBuno Jlenna.

NunyktuBHOCTE. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. 9JIC caMOMHAYKIIHH.

OHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4eckue ycTpoucTBa U TEXHOJIOTMYECKHE ITPOLIECCHI: MHAYKIIMOHHAS I1€Yb, COJICHOU/,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHA B MArHUTHOM I10JI€ 3E€MIIH.

Hemoncmpayuu.

Habmonenue sBneHus 3JI€KTPOMarHUTHON MHAYKLIUH.

Uccnenosanue 3aBucumocty 9J[C MHAYKINN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJIOMUHHUEBOM (MeIHOI) TpyOe.

SIBlieHME CAaMOMHIYKIIUH.

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

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Omnpenenenye HHAYKIIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

COopka MozeH IeKTPOMAarHUTHOT'O TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.



['apmonnueckue  konebanus. KuHemaTnmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyeckoe ONMCcaHue (3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPrun). BeiBoA 1MHaMHUYECKOTO
ONMCAHUS FAPMOHUYECKHUX KOJIeOaHUI U3 UX YHEPIeTUYECKOr0 U KUHEMATUYECKOT0 OIIMCaHUSI.

Ammumatyna u ¢daza konebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileproa Manbsix cBOOOIHBIX KOJICOAHUN MAaTEMaTHUYECKOTO
MmasTHUKA. [leprnoa cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

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

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCH: METPOHOM, 4achl, KaudelH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeTbHOrO ABMKCHHUS.

Habumronenne He3aBUCHMOCTH IEpHOJia MaJIbIX Kosie0aHUH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyxaomux KoJIeOaHui U 3aBUCUMOCTHU TEPHOAa CBOOOJHBIX KOJIeOaHUH
OT COIIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a HAa MAaCCUBHOM MpPYXHHE C IeNbl0 (OPMUPOBAHUS
npeCTaBICHUN 00 HIeaTbHON MOJIENTH MPYKMHHOTO MasiTHHKA.

3aKOH COXpaHEHHUs YPHEPTUH MPH KOJIeOaHHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOAHHIA.

Habmronenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

N3yueHne 3aKOHOB JIBIDKEHUS Teja B X0/€ KoyeOaHui Ha yIIpyroM MojBece.

N3yueHue ABUKEHUS HUTIHOTO MAasITHUKA.

[TpeoOpazoBanue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HUJI€AJTHHOM
kosnebaTesibHOM KOoHType. ®Popmyna Tomcona. CBfA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxamolye 3JeKTPOMarHuTHble KosieOaHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBIII TOK. MOIIHOCTP NEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOILEE
3HAUEHUE CUJIBI TOKA M HAMPSKEHUS TIPU Pa3IudHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIM CUHYCOUJAJIbHOT'O IEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HalpsKeHUH.

Wneanbublii Tpanchopmarop. IIponsBonacTBo, nepenada U noTpeOiIeHue IEKTPUIECKOM
SHEPIHH.

OKOJIOTMYECKUE PUCKHU TNPU IPOU3BOJACTBE 3JIEKTpo3Hepruu. KynpTypa Hcrnonb30BaHUs
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHl: AJIEKTPUUYECKUUA 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUU 3JIEKTpoIiepeaay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

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

OcuusuiorpaMMbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHaHc mpu nocienoBaTenbHOM COCIMHEHUHM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

YCTpONCTBO M IPUHIIUIL ACUCTBUS TpaHCHopMaTopa.

Mozenb IMHUY 3JIEKTPOoIIEpeIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzydenne tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 MOCIEeA0BaTENbHO COECAUHEHHBIE KOHJIEHCATOP,
KaTyILKY U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOrO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pachpocTpaHeHus. [lonepeuynsle M IponosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs U AjauHa BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

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

[IIymoBoe 3arps3HEHNE OKPYXKAIOUIEH CPENIbI.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3amMmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaKEHHE, MPEIOMJIEHHME, MOJISIpU3aLns,
uHTephepeHIMs U AU(paKIHsL.

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

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

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

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmioneHne oTpaxxeHus U NPEIOMICHHUSI MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 Iuppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI1 pe30oHaHC.

CBolicTBa yJIbTpa3ByKa U €ro MNpUMEHEHHE.

Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOMH
KOJIeOaHUH.



HccnenoBanue  CBOMCTB — JIEKTPOMATHUTHBIX — BOJIH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3TyUSHUH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHeitHOE pacrpocTpaHEHUE CBeTa B OJAHOpoAHOM cpene. Jlyd cBera. TouyedHslit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne M300pakeHUl B IIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MpENOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelsb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOILIEHHUE JUIMH BOJIH IPHU MEPEXO0/I€ MOHOXPOMATUYECKOTO0 CBETA Yepe3 IpaHully pasjaeia
JIBYX ONITUYECKUX CPE.

Xon nyueit B mpusme. Jucnepcus ceera. CnoxHBIHN cocTaB Oenoro cBera. LIBer.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHyTPEHHETO OTPAKEHHUSL.

CoOuparomme W paccewBaromue JHUH3BL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKAasl CUJIAa TOHKOHM JIMH3bl. 3aBUCUMOCTbh (DOKYCHOTO paccTOSHUSI TOHKOH cepuueckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO MOKA3aTeNsl MPETOMIICHHUS.

®opMyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH3OM.

Xona syya, IpOoLIEIIIEro JIMH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKON OCH.
[TocTpoenune n300pakeHui TOUYKH U OTPe3Ka MPSIMOI B COOMPAIOIIUX M PACCEUBAIOIINX JIMH3aX U
UX CHCTEeMaXx.

Ontuueckue npubopsl. Paspematomiast cnocoOHOCTh. ['71a3 Kak onTHYecKast CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKONU ONTHKH.

BonmnoBas ontuka. Wutepdepenuus cBera. KorepeHTHbIE HUCTOUYHUKH. Y CIOBUSA
HaAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHT€P(GEPEHIIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX
UCTOYHHUKOB. [IpuMeps! Ki1accuueckux MHTEP()EepPEeHIMOHHBIX CXEM.

Hudpaxkus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpHUCKOIL,
¢doToanmnapat, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IpOCBETIECHNE ONTUKH, BOJJOKOHHAs ONTHKA,
I paKMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeioMIIeHUs CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue Xx0/1a CBETOBBIX ITYUYKOB UEPE3 INIOCKONAPAIIIENBbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKEeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHIinm cBeTa.

HabnroieHre 1iBeTOB TOHKUX TUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne nudpakiimOHHON PEIIETKH.



Hab6nronenue nudpakiinOHHOTO CIEKTpA.

HabGnronenue qucnepcuu certa.

Habumronenune nonsipusanuu cBera.

[IpuMeHeHre noNspOnI0B JJIs U3yYEHUsI MEXaHUUECKUX HaIPSKEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BELIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

H3mepenne poKyCcHOTo pacCTOSIHUS PACCEUBAOIINX JIMH3.

[Tony4yenue n300pakeHHUs B CHCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300paxkeHus: B CHCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TE€IECKOIMUYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEphEepeHIINH U TOISPU3AIIH CBETA.

N3ydeHre noasipu3aluy CBeTa, OTPaXXEHHOIO OT OBEPXHOCTHU JUAJIEKTPUKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHHUS Ha IBYX MIEIISX.

Habmronenue nucnepcuu.

Habmronenue u uccienoBanue 1udpakiinoOHHOTO CIEKTPA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[TonydyeHnune criekTpa U3TydeHHs CBETOAMOAA TPHU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCUTEIBLHOCTH.

['paHuLbl IPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
NPUYUHHOCTA. OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHM M COKpAIlEHHE
JUTHBL.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

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

TexHnueckue yYCTpPONCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo gororpagusm TpeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. KopnycKyaapHuo-601106011 Oyanu3m.

PaBHOBecHOE TEMIOBOE W3JIy4YeHHE (M3IIyYeHHE aOCONIOTHO YEPHOrO Teia). 3aKOoH
cMemeHust Buna. [ ' unoresa [lnanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®oroaddext. OnpiTel A. I'. CtoneroBa. 3akons! poTodrddexra. YpaBHeHue DifHIITEHHA
st hotorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenune cBera (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO TOIJIOLIAIOIIYI0 U
abCcoOTHO OoTpaskarollyto noBepxHocth). OnbiTh I1. H. JleGenena.

BonnoBeie cBoiicTBa yactun. Bomnel ne bpoinsa. JliimHa BonHbl ne bpoinst u pazmepsl
00J1aCTH JIOKJIM3AIuU ABUXKYIIEHCs yacTuIlbl. KopryckymsipHO-BoTHOBOM nyanm3M. Judpaxiuys
AJIEKTPOHOB Ha KPUCTAJUIAX.

Criermnduka n3mepenui B Mukpomupe. CootHomenus HeornpeaenéuHoctei I elizendepra.



TexHuuyeckue ycTpocTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTuuK, TyHHEIBHBIA MUKPOCKOII, COTHEUHAsi 6arapesi, CBeTOANOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopnsvie padbomot, npaKmMuKym.

HccnenoBanue poropesucropa.

N3mepenue noctossuHo# [Inanka Ha ocHOBe rccnenoBanus hotodddexra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YE€PE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTPOSHUs aToMa. [imanerapras Mmoens atoma Pesepdopra.

[Tocrynater bopa. M3nydenune u moriomnieHne (OTOHOB MPH MEPEXO0JIe aTOMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHudyeckue yCTpPOHMCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CHEKTPAIbHBIM aHaIHU3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHeHyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpeznenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HabGmronenue nuHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

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

Hyxnonnas moxens sigpa ['eiizenoepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

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

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3NIydYeHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznydenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl spa.

Anepusie peakuuu. Jenenne wu cuHte3 snep. SAnepHble peaktopbl. IIpoGiemsl
YOPaBJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. KOJOTMYECKHE aClEKThl Pa3BUTHUS  SIEPHOM
SHEPreTUKHU.

MeToapl perucTpaiuy U UCCIeI0OBaHUS dJIEMEHTAPHBIX YaCTHII.

DyHIaMeHTAIbHBIE B3auMOJEHCTBUA. baprnoHbl, Me30HBI M JeNTOHBI. [IpenacraBienue o
CranpaptHoil Moaenu. KBapk-TitooHHast MOJENb aPOHOB.

®usuka 3a npeaenamu CtanaapTHOH Mojenu. TEmHas Matepust U TEMHas SHEPTUSL.

EnuHcTBO m3nueckoit KapTUHBI MUpAa.



TexHuueckrne ycTpoMCTBa M TEXHOJOTHYECKHE TMPOIIECCHI: T03UMETP, KaMepa BuiibcoHa,
SJIEPHBIA  PEaKTOp, TEPMOSACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3ydenue norionieHus 0eTa-4acTul] aTFOMHUHACM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otansl pa3BUTUA acCTpOHOMUU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHNE aCTPOHOMUMU.
[TpruMEeHUMOCTH 3aKOHOB (PU3UKHU JJIs1 00BICHEHUS MPUPOIBI KOCMUIECKIX O0OBEKTOB.

Meroasl actpoHOMHUYECKUX HccienoBaHuil. COBpPEeMEHHBIE OINTUYECKHE TEJIECKOIIbI,
paznoTeNeCKONbl, BHeaTMOCc(hepHast acTpOHOMHUSL.

Bun 38310010 Heba. Co3Be3ausi, spKkue 3BE3/1bI, IJIAHETHI, X BUAUMOE ABH)KECHUE.

ConneuHas cucrema.

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

3BE3/1bI, UX OCHOBHbBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTbY.
3BE3/1bI TJIABHOW MOCIEA0BATEIIbHOCTU. 3aBUCUMOCTh «MacCa — CBETUMOCTh» JJIsl 3BE3/1 TJIaBHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABIECHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTambl )KU3HU 3BE3 L.

Mneunsiii [1yts — Hama ["anaktuka. [Tonoxenue n neukenne Connua B ['anaktuke. Tumnbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ranaktuk. Teopus
Bonwmoro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Hab6monenus 38€31H0T0 HEOA HEBOOPYKEHHBIM ITIA30M C HCTIOJIB30BAaHUEM KOMITHIOTEPHBIX
MPUIIOKEHUH JUIS OTIpeIeIeHHsI TIOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3ausi CeBEepHOro Moiaymapus 1 sipkue 3BE3/bI.

Hab6monenus B reneckorn JIyHbl, TUTaHET, TYMAHHOCTEH U 3BE3HBIX CKOTIJICHUH.

Du3n4ecKuil MPaKTUKYM.

CriocoObl u3Mepenust GU3MUECKUX BEJIHMYUH C HCIOIh30BAaHHUEM aHAJIOTOBBIX U IH(PPOBBIX
W3MEPUTENbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  W3MepeHud  (usnmuyeckux BenuuuH. OIleHKa TpaHuIl
MTOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEN (PU3NYECKUX BETTUYHH,
MpOBEpKa MPEAIOKEHHBIX THMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX pa3Jenax
«Y4YeHNYECKHI SKCTIEpUMEHT, 1a00paTOpHbIe pabOThI, TPAKTUKYM»).

O0o01marouiee moBTOpeHHUeE.

O0o0OmieHne W CcUCTeMaTu3alusl  COAepX.aHWsl  pas3ieioB kypca «MexaHuKay,
«MomnekynsipHas ¢pU3NKa U TEPMOJUHAMHKAY», «IIEKTpoauHamMuKay, «KoneOGaHus ¥ BOJHBI,
«OCHOBBI ClleUANbHONM TEOpPUHM OTHOCUTENbHOCTH», «KBaHTOBas @u3nka», «IIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
ATHYECKOH chepax NesTeTbHOCTH YeIOBEKa, POIb U MECTO (DU3UKHU U ACTPOHOMUU B COBPEMEHHOMN
HAay4YHOW KapTHMHE MHpa, 3HAYCHHE OIMMCATEIbHON, CHCTEMATU3UPYIONICH, OOBSICHUTECIBHON U



MPOTHOCTUYECKON (QYHKIMH (HU3UIECKON TEOpUH, POJib PU3NUECKONW TEOPHUH B (OPMUPOBAHUHU
npeCcTaBiIeHu 0 (PU3NYECKON KapTHHE MUPA, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUH O IPHPOIE.

MexnpeaMeTHbIEe CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4€ToM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOJCTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, IIOTPEIIHOCTH U3MEPEHHA, N3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHre cucteMbl ypaBHeHUi. Tpuronomerpudeckue GyHKIIUU: CUHYC,
KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M HX
NPOCKIIMH Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3IIEMEHTAapHBIX ()YHKIIHMA.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTPEACICHNE TUIOMAAN TUIOCKUX (GUTyp B 00BEMA Tell.

buonozusa: >nekTpudeckue sIBICHUS B )KUBOW MPUPOJE, KoJieOaTeIbHbIe TBUKEHUS B )KUBOI
IPUPOJIE, SKOJIOTHYECKHE PUCKH TpU TPOU3BOJCTBE DJIEKTPOIHEPTUH, IIIEKTPOMATHUTHOE
3arps3HEHUE OKPYXKAIOMIEH Cpeibl, YIbTPa3ByKOBas TUArHOCTUKA B MEIUIIMHE, ONTUYECKHE
SIBJICHUS B )KUBOW MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KPUCTAIIMYECKas CTPYKTypa TBEPIABIX Tell,
MEXaHHU3Mbl 00pa30BaHUS KPUCTAJUIMYECKOM PEIIETKH, CIIEKTPAIbHBIN aHAIHN3.

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

Texnonozusa: NpuMEeHEHHE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JIEKTPOBUTATENb
SlkoOu, reHepaTop MEPEMEHHOIO TOKA, HWHAYKIHOHHAs TIe4yb, JHUHUM 3JIEKTponepeaady,
DIIEKTPOABHUTATENb, pajgap, paAUONPUEMHHUK, TENEeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl TMArHOCTUKAa B TEXHUKE, IMPOSKIMOHHBIA ammapar, BOJOKOHHAs ONTHKAa,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, SJI€pHAsi YHEPTeTUKA U HKOJIOTUYECKUE ACTIEKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI' PAMMBI I10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaThbl OCBOCHUsI yueOHOro npeamMera «Pu3nka» JI0JKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXIeHUM, COOTBETCTBYIOIIMX TPAJUIMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOILEeCTBa,
paclIupeHe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:
e CchOPMHUPOBAHHOCTb TIPAXKJAHCKOW MO3MLIMU OOydYarollerocss Kak akTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;
® [IPUHATHE TPAJULMOHHBIX OOIEYETOBEYECKUX I'YMAaHUCTUYECKUX U I€MOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JI€SITE€IbHOCTh B MHTEpECcaxX I'Pa’kJaHCKOIo OOILIEeCTBa,

y4acTBOBaTh B CAaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

® yMEHHME B3aMMOJEICTBOBATH C COLMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBHHM C HX

(GYHKLIMSAMU U Ha3HAUEHUEM;
® TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM AECATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHNSA:
® c(pOpMHPOBAHHOCTH POCCUNCKOM TPakJaHCKOM MIEHTUYHOCTH, TaTPUOTHU3MA;
® [ICHHOCTHOE OTHOILIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUMCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:
e c(opMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IIOBE/ICHUS;
® CrocOOHOCTb OLIEHMBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS], ODUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YYEHOTO;
® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYMBOrO Oy1yILIEroO.
ICTETHYECKOr0 BOCTIMTAHMA:
® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYAs JCTETUKY HAy4yHOTO TBOPYECTBA,
npucyiero Gpusnvyeckon Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:
® [UHTEpeC K pa3nuyHbIM cepam MpodecCHOHATBHONW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIeit
npodeccuu U pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MIJIaHBbI;

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO B 007IacTH (PU3UKHU Ha

IPOTSKEHUH BCEH KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HaHHME IJIOOATLHOTO XapakTepa

9KOJIOTUYECKHUX MPOOIIEM;

® [UJJAHMPOBAHUE U OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpe/leé Ha OCHOBE 3HAHMS

1eyeld yCTOMYMBOrO pa3BUTHUS YETIOBEUECTBRA;



paciup€HUC OIbITa ACATCIBHOCTHU 9KOJIOTHYECKOH HAImpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHHH I10 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTH MMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JeATeNIbHOCTH, TOTOBHOCTH B IPOLECCE H3YUCHHS
(GU3UKKM  OCYIECTBIIATh  NMPOEKTHYIO M HMCCIIEJOBATENBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBLIC yqeﬁnme JeHCTBUA
ba3oBble JJornveckue aelcTBUSA:

CaMOCTOSTEeNbHO (OPMYIUPOBATh U AKTyaIU3UPOBaATh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIIATh LENH JeSTeIbHOCTH, 3a]]aBaTh MapaMeTpPhbl U KPUTEPUH UX JTIOCTHXKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HMUECKHUX
SIBIICHUSIX

pa3pabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOUINXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHUBHI B J€ATEIHHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB IIENISAM,
OIICHUBATh PUCKH MOCIEACTBUI JAESITEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATE PabOTy B YCIOBHUSX pEaTbHOrO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBbIe ncciaenoBarenLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METOAaMH (DU3HYECKON
HAYKH;

BJIQJICTh HABBIKAMH YI€OHO-HCCIIEI0OBATEIBCKON U MPOCKTHOW ACSITEILHOCTH B 00J1aCTH
Gbu3MKHM, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITENILHOMY TIOMCKY METOJIOB
pemieHnus 3aaad  (PU3WYECKOTO COJIEP)KAHUS, NPUMEHCHHIO PA3JIMIHBIX METOOB
MMO3HAHUS,

BJIQJIETh BUJAMU JICATEIHHOCTH IO MOJYUYEHUIO HOBOTO 3HAHMSI, €r0 WHTEPIPETALINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYallUAX, B TOM YHUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3aJ1ady, BBIJIBHTATh
TUIOTE3Y €€ pelIeHus, HAXOIUTh apTyYMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX YTBEPKICHHIH,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TOJIYYCHHBIE B XOJE PEIICHUS 3a7add pPe3yibTaThl, KPUTHYCCKU
OIICHHBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYIIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHON NeATETHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (U3UKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEILHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeiH;



BBIIBUI'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAbI U PCIHICHU A,
CTaBUTb HpO6JIeMBI 1 3a71a4i, JOITYCKAIHE aJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH MOTYICHHS HHPOPMAITUU (PU3HUECKOTO COJICPIKAHUS U3 UCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATH IMOUCK, aHAJIM3, CHCTEMATH3AlMI0 U
HMHTEPIIPETALMIO HHPOPMAIIMK Pa3IMYHbIX BUIAOB U (HOPM IIPEICTABICHHS,

OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AlMOHHBIX 3aJa4 ¢
coOnrofeHreM TpeOOBaHWN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M JTUYECKUX HOPM, HOPM HH(MOPMAIMOHHOM
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpPKAHUS B DPA3IUYHBIX (dopmarax ¢ ydéTom
Ha3HAYCHUS WHPOPMALMU U I1EIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
NPECTABICHUS U BU3yaTH3allHU.

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

OCYIIECTBIISATH OOIICHUE HA ypOKaX (DU3UKHK M BO BHE-YPOUHOU JESATCIILHOCTH,
pacrno3HaBaTh MPEATOCHUTKH KOHMIUKTHBIX CUTYAIlUH H CMATYATh KOH(IUKTHL,
Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHHOW U WHIUBUIYAIbHOW paOOTHI;
BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUM ¢ yU€TOM OOIIUX HHTEPECOB U
BO3MOXHOCTEN Ka)XJ0r0o WICHa KOJUIEKTUBA;

MPUHUMATh LEIU COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBAaTh M KOOPJIWHHPOBATH
JIEUCTBUSA MO €€ NOCTHUKEHUIO: COCTABJIATH IUIAH JACHMCTBUM, PaCHpelNessaThb POJU C
y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;

OIICHWBAaTh Ka4yeCTBO CBOETO BKJIAJa M KaXJOro y4YaCTHMKA KOMAaHJbI B OOIIWIA
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UJIEHU C IO3ULUA HOBU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3JIMUYHBIX CUTYyalUsX,
MIPOSIBIISITH TBOPUYECTBO M BOOOPaKEHHE, OBITH MHUITUATHBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIICCTBIIATH MO3HABATEIBHYIO JEATEIHOCTh B 00NAaCTH (PH3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTABJIATH TUIAH PEIICHHUS PACYETHBIX W KAYeCTBEHHBIX 3a/1a4, TUTaH
BBITTOJIHEHHS TTPAKTUYECKOH pabOThl ¢ YIETOM HMMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHHMIA;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacuIupsATh paMKH Y4€OHOTO TIPEMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHI;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;



croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAHWIIMH B 001acTH (HU3UKH,
MIOCTOSIHHO TTOBBIIIATH CBOH 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTUBBI B ACATCIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU JIJTsl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHUKCHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IpUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

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, BKJIIOYAIOLIETO CIOCOOHOCTh IOHHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHWE, BUACTh HAIIPABIICHHUS PAa3BUTHSI COOCTBEHHOM AYMOIIMOHAIBHOM cepsl, OBITh
YBEPEHHBIM B ce0e;

CaMOpEeryJIMpOBaHMsl,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yYMEHHE  INPHHUMATh
OTBETCTBEHHOCTbH 32 CBOE IMOBE/ICHUE, CTIOCOOHOCTD aIalTHPOBATHCS K IMOIIMOHAIEHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKIIOYAIOIIEH CTpeMJIEHHE K JOCTHKEHHIO LEJIM U YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;
HMIIATUH, BKIIOYAIOIEH COCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JAPYTHX,
YYUTBIBaTh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COIIMAJIBHBIX HAaBBIKOB, BKJIOYarOIIUX CIIOCOOHOCTD BBICTpanBaTb OTHOLICHHUA C
JPYTUMH JHObMH, 3a00THTHCSI, IPOSBIIATH UHTEPEC U pa3peiiaTh KOH(IUKTHL.

I[TPEAMETHBIE PE3YJIBTATEI

K xonny oOyuenus B 10 knacce npeniMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUAIOIIUXCSl YMEHUI:

NOHUMATh pPOJIb (U3UKH B HKOHOMHYECKOH, TEXHOJIOTHYECKOM, 3KOJIOrMYEecKOH,
COLIMAJILHOW M ATHYECKOU cdepax NesTeIbHOCTH YeJOBeKa, POjb U MECTO (PU3UKHU B
COBPEMEHHON HayYyHO! KapTHUHE MUPA, 3HAUEHUE ONIUCATEIbHOM, CHCTEMAaTU3UPYIOILEH,
OOBSICHUTENIbHOM W TPOTHOCTUYECKOM (QYHKIMI (u3nueckol TeOpuM — MEXaHHKH,
MOJIEKYJISIPHOM (DU3UKHU U TEPMOJUHAMUKH, POJIb (PU3HUECKOl Teopru B GOPMUPOBAHUN
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pas3nyaTh yCIOBUS IPUMEHUMOCTH MOieTiel (PM3NYECKUX TN U MPOLIECCOB (SABICHHN):
UHepLHalbHas CUCTEMa OTcuéra, abCOJIIOTHO TBEPIOE TEJO, MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JIBUKECHHE, CBOOOTHOE MaJIeHne, aOCOIIOTHO yIipyras aedopMmarus,
abCOJIIOTHO YNPYyroe U aOCOIIOTHO HEYNPYroe CTOJIKHOBEHHSI, MOJIEIH Ia3a, >KUIKOCTH



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

pa3nuyarh YCIOBUS (TpaHHIBI, O00JAacTH) NPUMEHHUMOCTH (DU3UYECKHX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

AHAIM3UPOBATh M OOBACHATH MEXAHUYECKHUE TIPOIECCHl M SIBJICHHUSA, HCIOIb3Ys
OCHOBHBIE TMIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOIO JABI)KEHHUS, NMpeoOpa3oBaHUs
["anunes A CKOPOCTH U IEpEMELIEHM S, 3aKOHbI HpI0TOHA, IPUHLINMIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBl COXPaHEHMsI UMIyJIbca U
MEXaHUYECKOM 3HEPTuu, CBs3b pabOThl CUJIBI C U3MEHEHHEM MEXaHMYECKOM 3Hepruu,
YCIIOBUSL pPaBHOBECHS TBEPAOrO Tejia), MPU STOM HCHOIb30BaTh MaTeMaTHYeCKOe
BBIPQKEHUE 3aKOHOB, YyKa3blBaTh YCIIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB!
npeoOpa3zoBanuii ['anmuies, BTOpPOro H TPEThero 3aKoHOB HproTOHa, 3aKOHOB
COXPAHEHHUs UMITYJIbCa U MEXaHUYECKOM SHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;
AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIC MPOIECCHl M SBJICHUS, HCIOIb3YsI OCHOBHbBIE
nonokeHuss MKT u 3akoHbI MOTEKyIsipHON (PU3UKK U TEPMOJTUHAMUKY (CBS3b IaBICHUS
UJEaNbHOrO ra3a CcO CpPEIHEW KUHETUYECKON HSHEepruer TEIJIOBOrO J[BMXKEHHS H
KOHIIEHTpaLUEHN ero MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BELECTBA CO CPEAHEN KHHETHUYECKON
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €ro YacTHll, CBS3b JaBJICHUS HJI€aJIbHOIO Ta3a C
KOHILIEHTpaluenl MOJIEKYJ U €ro TeMIiepaTypoi, ypaBHeHue MenaeneeBa—Knanelipona,
NEPBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUsS SHEPIHU B TEIUIOBBIX Mpolieccax),
IIPY 3TOM HCIIOJIb30BAaTh MAaTEMATUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IIPUMEHNMOCTH ypaBHeHMs MenaeneeBa—KnaneipoHa;

aHATM3UPOBaTh U OOBACHATH JJEKTPUUECKUE SBJICHMS, HCIONb3Ys OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOIMHAMUKHU (3aKOH COXPaHEHMsI AJIEKTPUUECKOIO 3apsijia,
3akoH KyloHa, NOTEHIMAIBHOCTB AEKTPOCTATUYECKOTO NOJISA, TPUHIIMII CYIIEPIIO3UIIUN
AIIEKTPUYECKUX IOJIEH, TIPU ITOM YKa3bIBas yCIOBHUSA NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ MPAKTUUYECKH Ba)KHbIE COOTHOIICHMS: 3aKOHbI OMa Ui ydacTKa LIeNU U JJid
3aMKHYTOH asekTpuyeckoi 1ienu, 3akoH /xoyns—Jlenna, npasuia Kupxroda, 3akoHsl
Ddapanes 171 2JIEKTPOIU3A);

OTUCHIBATH (PU3UYECKHE MPOLECCHl U SIBICHUS, MCIIONb3Ysl BEJIMUMHBI: MEpEMEIICHHUE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJN, CHUJIA, MOMEHT CHJIbI, JaBJICHHUE,
NOTEHLMANbHAsl SHEPrusi, KUHETHYecKas HHEeprusi, MexaHudeckas sHeprus, padbora
CHUJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIa TSKECTH, CUJIa YIIPYroCTH, CUjla TPEHUs,
MOIITHOCTb, SHEPT s B3aMMOJICHCTBHS Tea ¢ 3eMiIEN BOJIN3U €€ TOBEPXHOCTH, SHEPTUs
ynpyroi aedopMaiuu MpyXHHbI, KOJIWYECTBO TEIUIOTHI, a0CONIOTHAs TemIleparypa
Telna, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPTUsl UI€AIbHOTO OJTHOATOMHOTO T'a3a,
paboTa wWIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH Bo3ayxa, KIIJ| wmaeamsHOTO
TEIUIOBOTO JIBUTATEJs; IEKTPUUYECKOE I0Jie, HANPSXKEHHOCTh AJIEKTPUYECKOrO MO,
HaNpsDKEHHOCTH TOJISI TOYEYHOrO 3apsiia WM 3apsDKEHHOTO Ilapa B BaKyyMe W B
JUDJIEKTPUKE, MOTEHLHAN 3JIEKTPOCTaTUYECKOrO TIOJs, Pa3HOCTh IOTEHIIHMAJIOB,
3JIEKTPOJBIMKYIIAsl CHJIA, CHJIa TOKA, HANPSIKEHHWE, MOIIHOCTh TOKA, JJIEKTpUUYECKast
€MKOCTb IIJIOCKOTO KOHJEHCATOpa, COMMPOTUBIIEHUE YYACTKa LENH C MOCIEA0BATEIbHBIM
U TapauIeIbHBIM COEAMHEHHEM PE3UCTOPOB, DSHEPrus dJIEKTPUUYECKOTO IO
KOHJIEHCATOPa;



00BACHATH OCOOCHHOCTH MPOTEKaHUS (PU3MUECKUX SIBJICHUN: MEXaHUUYECKOE BUKECHHE,
TEIUIOBOE ABM)KEHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUYKEHUE,
muddy3us, HcnapeHue, KUIMEHWE W KOHJCHCALUs, IJIaBIICHHE W KPUCTAJUIM3AINA,
HANpaBJICHHOCTh  TEIUIONEPENAuu, OJJIEKTPU3alMi  TeJl, OSKBHIIOTCHIHAIBHOCThH
MOBEPXHOCTH 3apsHKEHHOTO TIPOBOIHUKA,

IIPOBOJIUTH MCCIIEIOBAHHE 3aBUCHUMOCTH OIHOW (PU3MYECKON BETUYMHBI OT JIPYrou C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, NpU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢bukcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BUIE
rpaduKoB C Y4E€TOM aOCOJIOTHBIX IMOTPEUIHOCTeH W3MEPEHUH, JAeNaTh BBIBOIBI IO
pe3ysbTaTaM UCCIIE0BaHUS;

IPOBOANTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, MPU 3TOM BBIOHpATH
ONTUMAIIBHBIA METOJ] M3MEpPEHHs, OIICHWBAaTh AaOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUIA;

IIPOBOJMTH OIBITHI 110 MTPOBEPKE MPEAI0KEHHOM MMIOTE3bI: IIIAHUPOBATH IKCIIEPUMEHT,
coOupaTh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY, AaHATTU3UPOBATh MOJIyY€HHBIE PE3yIbTaThl U
JIeNIaTh BBIBOJI O CTAaTyCe MPEASIOKEHHON TUIIOTESBL;

coOuoaTh MpaBmiia 0€30MacHOTO TpyAa MPH MPOBEACHUU HCCIEIOBAaHUNA B paMKax
y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-MCCIIETOBATEIBCKOW M TMPOEKTHOU
JEeSITETPHOCTH C HCIOJb30BAHWEM HM3MEPUTEIBHBIX YCTPOWCTB M J1aOOPaTOPHOTO
000pyI0BaHus;

pelaTh pacu€THbIC 337a4H C SIBHO 33JJaHHON U HESIBHO 33JaHHOMN (PU3MYECKON MOIETIBIO:
HA OCHOBAaHMM aHalM3a YCJIOBHs OOOCHOBBIBATH BBIOOp (HU3UYECKOW MOJEINH,
OTBeUaroleil TpeOOBaHUAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
NOCTYJaThl (PU3MYECKUX TEOPHHA MPH HCIOIB30BAHUM MAaTEMATHUYECKHX METO/I0B
pemeHusl 3aja4, MPOBOMWTH pacuy€Tsl HAa OCHOBAaHWUM WMEIOUINXCS JIaHHBIX,
AHAIM3UPOBATh PE3YAbTAaThl M KOPPEKTUPOBATH METOJBl PpEUICHHS C Y4ETOM
MOJTyYEHHBIX Pe3yIbTaTOB;

pemaTh Ka4eCTBEHHBIE 3aauu, TPeOyIomre MPUMEHEHHs 3HAaHUK U3 Pa3HBIX pPa3/ieioB
Kypca (M3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIa: BBICTPAMBATh JIOTMYECKYIO IEMOYKY PACCYKICHUH C ONMOpOd Ha
M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (pr3HUYECKHe SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPUHIUIIOB pabOThI
U3MEPUTENIBHBIX PUOOPOB, TEXHUUYECKUX YCTPOHUCTB U TEXHOJIOTHUECKUX MPOIIECCOB;
MPUBOUTH MPUMEPHI BKIIAa POCCUUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHATM3UPOBaTh W  OIEHUBATh TIOCIEACTBHS OBITOBOW W  MPOW3BOACTBEHHON
JIeSITeIbHOCTH YeNlOBEeKa, CBS3aHHOW C (PU3MUECKUMH IPOLECCaMHu, C MO3UIUN
9KOJIOTUIECKOM 0€30MacHOCTH, npeCTaBICHAN 0 panroHaIFHOM
NPUPOJIONIONB30BAHNN, a TaK)Ke Pa3yMHOM HCIOJIb30BAHWU JIOCTH)KCHUH HAyKH W
TEXHOJIOTUH JUIs JalbHEHIIIero pa3BUTHI YeIOBEUECKOro 00IIeCTBa;

IPUMEHSTH pa3InyHble CIIOCOOBI paboThl ¢ HH(popMaIel (HU3NIECKOTO COACPKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX HH()OPMAIIMOHHBIX  TEXHOJIOTUW, TPU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS IIOMCKA, TIepepadoTKu
U TIpeAbsBIIeHUs] Y4eOHOM U HAYyYHO-TIOMYJISIpHOM MH(OpMAaLUU, CTPYKTYPUPOBAHUS U



UHTEpIpeTanud WHPOPMAIINHU, TTOTYICHHON M3 Pa3JIMYHBIX MCTOYHHKOB, KPUTHUECKH
AHATM3UPOBATH MOJNyd4aeMyr) MH(POPMAIUIO U OICHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK M HA OCHOBE aHAJIN3a UCTOYHUKA WH()OPMAIINY;
NPOSIBJIATE  OpPraHW3allMOHHBIE ¥  TI03HABATENBHBIC YMEHHS CaMOCTOSTEILHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUM B TIPOIIECCE BBHIMOJHEHUS IMPOCKTHBIX W Y4eOHO-
UCCIIEIOBATEIILCKUX Pa0OT;

paboTaTh B TpyHIe C WCHOJHEHUEM Pa3UYHBIX COIHMATBHBIX POJICH, IUIAHUPOBATH
paboTy TpyIIbL, palMOHAIBLHO pACHpPEACATh JACATEIBHOCTh B HECTaHIAPTHBIX
CUTYaIUsX, aJICKBaTHO OIICHUBATH BKJIAJ KAXKIOTO M3 YYaCTHUKOB TPYIIIEI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

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

K xonny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh y O0OYUaAIOLIUXCSI YMEHUI:

MOHUMATh POJb (U3UKH B HDKOHOMHUYCCKOW, TEXHOJIOTHYECKOH, COIUAIBHOH U
ATHYECKON cdepax IesTeIBbHOCTH YeNOBEKa, POJb U MEeCTO (PU3MKH B COBPEMEHHOM
Hay4YHOM KapTHHE MHUPA, POJIb ACTPOHOMUU B IPAKTUYECKOU JESITEIBHOCTH YEJIOBEKA U
JAIBHEWINEM  HAy4yHO-TEXHUYECKOM  pa3BUTHH, 3HaYCHUE  ONMCATEIbHOU,
CUCTEeMATHU3UPYIOIICH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nueckoit
TEOPUM — OJJIEKTPOJMHAMHKH, CIEHUAIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TMpPEACTaBICHUN 0 (U3NUECKOi
KapTHHE MHUpPA, MeCTO (u3MyecKod KapTHHBI MHpa B OOILEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTaBICHUN O IIPUPOJE;

pa3nuyaTh yCIOBUS IPUMEHUMOCTU MoJienel (PU3UUeCKUX TeJl U MIPOLECCOB (SBJIECHUN):
OJHOPOJHOE DJIJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE II0Js, TapMOHUYECKHUE
KojeOaHusl, MaTeMaTUYeCKUHd MAasTHUK, WACaJIbHBIA MNPYXUHHBIH  MAasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBIN KOJIEOATEeNbHbIM KOHTYpP, TOHKAas JMH3a, MOJeNel
aToma, aTOMHOTO s1/Ipa U KBAHTOBOW MOJIEJIM CBETA,

pasnuyath YCJIOBHUS (TpaHMIbI, O0JAacTH) HPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
WCITOJIb30BAaHUsl YACTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMS, UCHOJb3Ys
OCHOBHBIE TIOJIO)KEHHMSI W 3aKOHBl DSJIEKTPOAVMHAMUKM M CHEUUAIbHOM TEOopuu
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AMIepa, cuia
JlopeHnia, 3aKOH >3JIEKTPOMAarHMTHOM HMHAYKIMM, npasuiao Jlenma, cBsazp JOC
CaMOMHYKIUU B 3JIEMEHTE MIEKTPUYECKON LIENTH CO CKOPOCTBHIO U3MEHEHUS CUIIBI TOKA,
MOCTYJIaThI CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHUHIITENHHA);

AQHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCTIONb3Ys MOJOKEHUS
KBaHTOBOHM (u3uku (ypaBHeHue OuHIITEWHA 11 QoTodddexrta, mepBoli U BTOPOM
MoCTynaTel bopa, MpUHIMI COOTHOIICHUST HeomnpeneneHHocTen [ 'eizendepra, 3aKOHBI
COXpaHEHHUs 3aps0BOI0 U MacCOBOIO YUCEI U SHEPIMU B AIEPHBIX PEAKLUUAX, 3aKOH
paZoaKTUBHOIO paclaja);

OINHUCBIBATh (PU3MUECKHUE MPOLECCH! U SBJICHHS, UCIOb3Yysl BEIMYUHBL: HANPSHKEHHOCTh
AIIEKTPUYECKOTO 0I5, TOTECHIUAN AIEKTPOCTATUYECKOIO T10JIsA, Pa3HOCTh ITOTCHIUAJIOB,
JNEKTPOABIIKYINAs CHWJIA, WHIAYKIMS MarHMTHOTO IIOJIA, MAarHUTHBIA IIOTOK, CHJIA



Amnepa, MHIYKTMBHOCTb, JJEKTPOJBMXKYINAs CWIa CaMOMHIYKLIMU, JHEPIus
MarHUTHOTO TIOJISI TPOBOJHUKA C TOKOM, PEJIATUBUCTCKUNA UMITYINIbC, TIOJIHASI SHEPTHS,
SHEPTHUs TOKOSI CBOOOHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO H
3apsiz siApa, SHEprus CBA3U AApa;

OOBSICHATE OCOOEHHOCTH MPOTEKaHWsl (PU3MUYECKUX SIBIECHUH: 3JIEKTPOMarHUTHas
UHAYKLMS, CAMOMHAYKIIMS, Pe30HaHC, MHTep(epeHLns BOIH, AudpaKkius, aucnepcus,
MOJTHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuit apdexTt (poroaddekr), ansha- u
Oera-pacmansl saep, raMMa-u3iIydeHue sjep, Gu3nuecKue MPUHIMIBI CIIEKTPAIbLHOTO
aHanu3a ¥ paboThI J1a3epa;

OIpe/ieNATh HalpaBJIeHUEe WHAYKIUU MAarHUTHOTO IOJS POBOJHUKA C TOKOM, CHJIbI
Awmmnepa u cunel JlopeHia;

CTPOUTh M300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, U
pacCUUTHIBATH €r0 XapaKTEPUCTUKHY;

IPUMEHATh OCHOBOINOJIAralolliie acTPOHOMUYECKHE MOHATHS, TEOPUU U 3aKOHBI IS
aHanu3a U 00bsICHEHUS (PU3MUECKUX MPOLIECCOB, MPOUCXOAIINX B 3BE3/1aX, B 3BE3AHBIX
cUCTeMaX, B MEXTaJTaKTHYECKOU Cpesie; ABMKEHHS] HEOECHBIX TEJl, YBOJIOINH 3BE3T U
Bcenennoii;

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYHMH C HCIHOJIb30BAHHUEM
NPSAMBIX U3MEPEHUH, TPH STOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yIbTATHI
HOJYYEHHOM 3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BHUAE TIpapuUKOB C Yy4ETOM
aOCOJIIOTHBIX ~ TOTpEIIHOCTEH M3MEpeHuil, JenaTh BBIBOABI IO  pe3yibTaTaM
UCCIIE/IOBAHMS,

NPOBOJUTh KOCBEHHBIE HW3MEPEHHUs (PU3MUYECKMX BEIMYWH, TPH ITOM BBIOMPATH
ONTUMAIIGHBIA METOJ M3MEPEHHs, OIICHWBAaTh AaOCOJIOTHBIE ¥ OTHOCHUTEIIbHBIC
MOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUH;

IPOBOJUTH OIBITHI IO TPOBEPKE MPEASIOKEHHON I'MIIOTE3bI: IIIAHUPOBATh HIKCIIEPUMEHT,
COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTM3UPOBATH MOJTyYEHHBIE PE3YIbTATHI U
JieNaTh BBIBOJI O CTaTyce NPEeAsIOKEHHON TUIIOTE3bI;

OIHCBIBATH METO/IbI MTOJyYSHHsI HAyYHBIX ACTPOHOMHUYECKUX 3HAHUIA;

coOuro/1aTh MpaBuiia 0€30IacHOrO Tpyda NMpH MPOBEACHUU HCCIEIO0BAaHUNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW M TNPOEKTHOU
JIeSITeIbHOCTH C HUCHOJb30BAHUEM HM3MEPHUTEIbHBIX YCTPOHCTB U JIaOOPaTOPHOTO
000pyI0BaHNS;

pemarh pacu€THBIE 3a]1a49M C SIBHO 33JJaHHOW M HESIBHO 33JJaHHOM (PU3NIECKON MOIEIIBIO:
Ha OCHOBAaHWHW aHalM3a YCIOBHS BBHIOMpATh (U3NUYECKHE MOJIENH, OTBEYAIOIINE
TpeOOBaHUAM 3aJau, TPUMEHSITH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TTOCTYJIATHI
($U3nUeCKUX TEOpUil MPHU HCIOJIIB30BAaHMM MAaTEeMAaTHYECKUX METOJIOB pEIICHUs 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAHUH UMEIOIINXCS TaHHBIX, aHAJTM3UPOBATh PE3yIbTaThl U
KOPPEKTHPOBATH METO/IbI PEIICHHSI C YIETOM MOJTyUYEHHBIX PE3YIIbTAaTOB;

pemarh KaueCTBeHHBIE 33/1a4M, TPeOyIoIne MpUMEHEHNsT 3HAaHUI U3 Pa3HBIX Pa3/ieioB
Kypca (QH3WKH, a TaKKe WHTErpallid 3HAHUA W3 APYrHX TPEJAMETOB €CTECTBEHHO-
HAYYHOTO IIMKJIa: BBICTPAMBATH JIOTMUYECKYIO LIETIOYKY PpAcCyXJIEHHH C omopod Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUSA JUISI OOBSICHEHHS] OCHOBHBIX NMPHUHLUIIOB paOOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;



MPUBOJIUTH MPUMEPHI BKIIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIEIO0 MHpA, B pPa3BUTHE TEXHHUKU U
TEXHOJIOTHi;

aHAM3UPOBaTh M  OLEHUBATh TOCIEACTBUS OBITOBOW W  MPOU3BOACTBEHHON
JeSITEIbHOCTH YeNIOBEeKa, CBS3aHHOW C (PU3MUYECKUMH IMPOLECCaMH, C MO3MIUN
IKOJIOTMUYECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
MPUPOJONOIB30BAHNM, a TAK)KE€ Pa3yMHOM HCIOJIB30BAHUM JOCTHXKCHHM HAYKH H
TEXHOJIOTH JIIs TalbHEHIIero pa3BUTHS YEI0BEYECKOro 00IeCTBa;

OPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOTHI ¢ MHpOpManuel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTUH IS TIOMCKA, IEPepadOTKU
U TIPEIBSIBICHUS YUeOHOM U HAYYHO-TIOMYJISIPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U
MHTEpIpETalMu UHPOPMAINH, TTOTYYCHHOW M3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAIM3UPOBATh MONy4yaeMyl0 MH(POPMAIUIO U OICHHBATh €€ JIOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCSI 3HAHWH, TaK ¥ Ha OCHOBE aHAJIM3a NCTOYHUKA HH(pOpMaIy;
IPOSBIATh OPraHU3ALMOHHBIE M IO3HABATEJIbHbIE YMEHUSI CaMOCTOSITEIbHOTO
IpUOOpPETEHUs] HOBBIX 3HAHMWUW B IPOLECCE BBHIIOJHEHHUS IPOEKTHBIX U Y4eOHO-
UCCIIEIOBATENLCKUX PadoT;

paboTaTh B TpyHIe C WCIOJHEHHUEM Pa3UYHbIX COIMAIBHBIX POJICH, TIIAHUPOBATH
paboTy TpYMIbI, pPalMOHAIBHO pPACHpelesTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTyalUsAX, aIeKBaTHO OLICHUBATh BKJIAJ KaXJOT0 U3 YYaCTHUKOB IPYIIIbI B pELHICHUE
paccMarpuBaeMoi poOJIEMBI;

IOpOSBIATE MOTHUBALMIO K Oyaymed npodeccHOHaTbHOM — N1eATENbHOCTH IO
CIENUATBLHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODUIIS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMmbl

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPChI

Paszea 1. HAYYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

Hayunblii MeTO1 MO3HAHUS

https://resh.edu.ru/subject/28/10/

1.1 6
PUPOIBI

Wroro mo pazneny 6

Pa3zpen 2. MEXAHUKA
91 KiHeMaTiKa 10 1 https://resh.edu.ru/subject/28/10/
59 I p— 10 https://resh.edu.ru/subject/28/10/
53 Cratika TBéPIOTO TeNa 5 1 https://resh.edu.ru/subject/28/10/
2.4 3aKOHBI COXPaHEHHSI B MEXaHUKE 10 1 https://resh.edu.ru/subject/28/10/

Wroro mo paznueny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI https://resh.edu.ru/subject/28/10/
3.1 MOJIEKYJISIPHOKNHETUYECKON 15 1
TEOpUH
39 Tepmoaunamuka. TernnoBbie 20 1 https://resh.edu.ru/subject/28/10/
' MaIlIUHBI
33 ArperaTHbIE COCTOSIHHSI BEIIIECTRA. 14 1 https://resh.edu.ru/subject/28/10/
' dazoBbie EpPexo/Ibl
Hroro no paszneny 49

Paznea 4. JIEKTPOJANHAMUKA



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

41 DIeKTpHYECKOE ToIe 24 https://resh.edu.ru/subject/28/10/
. . https://resh.edu.ru/subject/28/10/
4.2 [TocTOSIHHBIM 27EKTPUUECKUN TOK 24
https://resh.edu.ru/subject/28/10/
4.3 Toku B pa3nIuyHBIX Cpenax 6
Hroro no pazueny 54
Pa3znen 5. PUBNYECKU TIPAKTUKYM
51 Dusieckuii MpaKTHKYM 16 16 https://resh.edu.ru/subject/28/10/
Hroro no paszuneny 16
PesepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

11 KJIACC

KoaudecTBO yacoB
HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIE (LM (POBbLIE)
Ne ni/m Konrposbnsie  IIpakrunyeckue
NPOrpamMMblI Bcero o0pa3oBaTejbHbIE PeCYypChl
padoThI padoTshI
Paznen 1. JIEKTPOJJUMHAMUKA
https://resh.edu.ru/subject/28/10/
1.1 MarnutHoe 110J1e 14 https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
1.2 DneKTpOMarHuTHast MHIYKIIUS 13 1 https://resh.edu.ru/subject/28/11/
Uroro no pazueny 27
Pasnen 2. KOJIEBAHUS 1 BOJIHBI
https://resh.edu.ru/subject/28/10/
2.1 Mexannueckue KojieOaHus 10 https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
2.2 DneKTpOMarHuTHbIE KOJIeOaHUs 15 https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
M
53 €XaHUYECKUE U DIIEKTPOMArHUTHBIE 10 1 https://resh.edu.ru/subject/28/11/
BOJIHBI
https://resh.edu.ru/subject/28/10/
2.4 Onrtuka 25 1 https://resh.edu.ru/subject/28/11/
Hroro no paszneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/

3.1 Ocnosrl CTO 5 1
Hroro mo pazaeny 5
Pasznea 4. KBAHTOBAS ®U3UKA
https://resh.edu.ru/subject/28/10/
4.1 KopnyckynspHo-BOIHOBOH Ayain3m 15 https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
4.2 dusuka atoma 5 https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
(6))
4.3 HBHKa ATOMHOTO Apa H 5 https://resh.edu.ru/subject/28/11/
AJIEMEHTAPHBIX YaCTHUI]
Wroro mo pazneny 25

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

https://resh.edu.ru/subject/28/10/

5.1 DeMeHTBl aCTPOHOMHUU U aCTPOPHU3IUKU 12 https://resh.edu.ru/subject/28/11/
Hroro no paszneny 12
Pazznen 6. PU3HUECKHUN MPAKTUKYM
https://resh.edu.ru/subject/28/10/
6.1 Ou3nuecKuii MPaKTHKyM 16 16 https://resh.edu.ru/subject/28/11/
Hroro mo pazneny 16
Paznen 7. OBOBLIAIOILIEE IOBTOPEHUE
71 Cucremaru3zanus u 00001IeHne 15 https://resh.edu.ru/subject/28/10/

MpEAMETHOI'O COACPIKAHUA U OIIbITA

https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/

NEeSTEIbHOCTH, TPHOOPETEHHOTO MPU
n3ydeHuun kypca ¢usuku 10 — 11

KJIaCCOB
Hroro no pazaeny 15
PezepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I1O 170 16

[TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

®duszuka — pyHaaMeHTaIbHas
HayKa O IPUPOJE

Hayunblii MeTOT IO3HAHUS U
METOJIbI KCCIICIOBAHUS
(bU3HYECKUX SIBICHUN

DKCIIEpUMEHT U TEOpHUs B
Iporecce MO3HaHUs PUPOJIBI.
HabnroneHnue v 5KCiepuMeHT B
¢buznke

CrniocoObl n3MepeHus
(bU3NUECKUX BETHYHH

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

AOCOII0THAS M OTHOCUTEIbHAS
MIOTPEIIHOCTH U3MEPEHUIN
(hbUBUYECKUX BETMYUH

https://resh.edu.ru/subject/28/10/

MonenupoBanue B (pu3HKe.
Ponb 1 MecTo usuku B
(hopMHUPOBaHUH COBPEMEHHOU
Hay4YHOU KapTHUHBI MUDa, B
MPaKTUYECKON JeSITeIbHOCTH
JOJIeU

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/

10

MexaHnuecKkoe ABMKCHHEC.
Cucrema orcyera.
OTHOCHUTENIHLHOCTD
MEXaHUUECKOT'O IBHMKCHUS.
[Ipsimast u oOpaTHas 3agauu
MEXaHUKHA

Paaunyc-BexkTop MarepuanbHON
TOYKH, €ro MPOEKLUUU Ha OCH
KoopauHat. Tpaekropus.
[Tepemenienue. Ckopocts. Mx
MPOEKIIUU HAa OCH KOOPJAMHAT

PaBHOMepHOE mpsMOIMHEHHOE
nsuxenue. ['papuyeckoe
OIHMCaHNE PABHOMEPHOTO
MPSIMOJIMHEIHOTO ABUKCHUS

CrnosxeHue nepemMenieHui u
ckopocrten. Pemenue 3anau

https://resh.edu.

https://resh.edu.

https://resh.edu.

https://resh.edu.

ru/subject/28/10/

ru/subject/28/10/

ru/subject/28/10/

ru/subject/28/10/

11

HepaBHoMepHOE 1BHKEHHE.
MrHoBeHHas CKOPOCTb.
Yckopenue. [Ipsamonuneiinoe
JBUKEHHE C TIOCTOSTHHBIM
YCKOPEHUEM

https://resh.edu.

ru/subject/28/10/

12

13

I'paduaeckoe onrcanue
HpﬂMOHHHeﬁHOFO JOBHUXXCHUS C
IMOCTOAHHBIM YCKOPCHUEM

CBobOoaHOE TIaZIeHHeE.

Y ckopenue cBOOOTHOTO
najieHus. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH,

https://resh.edu.

https://resh.edu.

ru/subject/28/10/

ru/subject/28/10/




YCKOPEHUS OT BPEMEHH U UX
rpadguku

14

15

16

17

18

19

JIBm>keHHe Tenna, OpOIIeHHOTO
MOJT YIJIOM K TOPU30HTY

KpuBonuneiinoe 1BUXEHHUE.
JIBrOKEHUE TI0 OKPY)KHOCTH.
Vrinosas u muHelHaA
ckopocts. [lepuon u yacrora.
LenTpocTpemMuTenbHoe 1
MOJTHOE YCKOPEHHUE

KontponbHas paboTa mo teme
"Kunematuka"

[Tepsriif 3akoH HproTOHA.
WNHepuunanbHble CUCTEMBI
orcuéra. [ TpuHumnn
OTHOCUTENBHOCTH [ anues.
Heunepuuanbusie cucteMbl
OoTCUéTa

Cuna. PaBHOnelicTBYIOMIAS

cuna. Bropoit 3akon Herorona.

Macca

B3aumoneiicteue ten. Tpernit
3akoH HeroToHa

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

20

[IpuHINMI cynepno3unuu Cuil.
Pemenne 3anay Ha
IIPUMEHEHNE 3aKOHOB
Herorona

https://resh.edu.ru/subject/28/10/




21

3aKOH BCEMUPHOTO TATOTEHUS.
OKBHUBAJIEHTHOCTh
rpaBUTAILMOHHON U MHEPTHOMU
Macchl

https://resh.edu.ru/subject/28/10/

22

Cuna Ts5KeCTH M YCKOpEHHE
CcBOOO/IHOIO Na/IEHUS

https://resh.edu.ru/subject/28/10/

23

24

25

JIBr>KeHHe HeOECHBIX TeJl U X
HCKYCCTBEHHBIX CITyTHHKOB.
IlepBas kocMuueckas
CKOpOCTbh. 3akoHbl Kemepa

Cuna ynpyrocru. 3akoH ['yka.
Bec tena

Cuna tpenus. [Ipupona u
BUJIBI CUJI TpeHUS. [[BrKeHME B
XKUJKOCTHU U Ta3e C YYETOM
CHUJIBbI COIIPOTUBIIEHHUS CPEABI

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

26

Hasnenue. I'mapocrarnueckoe
nasnenue. Cuna Apxumena

https://resh.edu.ru/subject/28/10/

27

AOGCOIIFOTHO TBEPJIOE TEIIO.
[TocTynarensHoe n
BpalaTeIbHOe IBHKCHHE
TBEPJIOTO Tela

https://resh.edu.ru/subject/28/10/

28

29

MOMEHT CUJIbl OTHOCHUTEIIBHO
ocu BpauieHus. [1nedo cuibl
CnoxxeHue cuil, MPUIOKEHHBIX
K TBepaoMy Teiy. LleHTp
TSDKECTH TeJa. Y CIIOBUS

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/




PaBHOBCCHUS TBEPAOTO TCIA.
BI/II[BI paBHOBECUA

30

Pemrenue 3anau

https://resh.edu.ru/subject/28/10/

31

KonrponsHas pabora o teme
"Munamuka. CTaTuKa TBEPIOTO
Tena"

[

https://resh.edu.ru/subject/28/10/

32

NmMnynsc maTepuaibHON
TOYKH, CUCTEMBI
MarepuanbHbIX TOYeK. LleHTp
MacC CUCTEMBI MaTEPUAIbHBIX
Touek. Teopema 0 JBUKECHUU
LIEHTPa Macc

https://resh.edu.ru/subject/28/10/

33

I/IMHy.]H)C CHJIBI 1 UIBMCHCHUC
UMITyJIbCa TeJa. 3aKOH
COXpPaHCHUS UMITYJIbCA.
PeakTuBHOE IBUXKEHME

https://resh.edu.ru/subject/28/10/

34

MoOMEHT uMITynbca
MaTepHaIbHON TOYKH.
[IpencraBnenue 0 COXpaHEHUH
MOMEHTA UMITyJIbCa B
LEHTPaIbHBIX MOJIAX

https://resh.edu.ru/subject/28/10/

35

36

Pemrenue 3agau

Pabora cuiiel Ha MajioM U Ha
KOHEYHOM TIEPEeMEIICHHH.
I'padmueckoe npencraBneHne
paboThl cuitbl. MOIIHOCTH
CHUJIBI

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/




37

Kunernueckas sneprusi.
Teopema 06 u3mMeHeHUn
KHUHETUYECKOM SHEPTUN
MaTepUaIbHOU TOUKH

https://resh.edu.ru/subject/28/10/

38

IToTrennuanbHbBIC U
HEMOTEHIIATbHBIC CHIIEL.
[TorenimanbHas HEPTHUS.
Btopas xocMuueckasi CKOpoCTh

https://resh.edu.ru/subject/28/10/

39

40

Tperbs kocMuyeckas
cKkopocTh. CBsI3b PabOTHI
HENOTEHLUATIbHBIX CUJI C
MU3MEHEHHEM MEeXaHUUYECKOU
SHEPIUU CUCTEMBI TeJl. 3aKOH
COXPaHEHMS MEXaHUYECKOM
SHEeprun

Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu ns uaeansHoOM
JKUIKOCTH

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

41

KonTponbhas padbota no teme
"3aKOHBI COXpPAHEHUS B
MeXxaHuke"

https://resh.edu.ru/subject/28/10/

42

PasButne npexacrasnennii o
npupoe TernoTel. OCHOBHbBIE
nonoxenus MKT. Tuddyzus.
BbpoyHoBCKOE nBMXKEHUE

https://resh.edu.ru/subject/28/10/

43

CrtpoeHue ra3000pa3HbIX,
KHUJIKUX U TBEPIBIX TEIL.
XapakTtep JBUKEHUS U

https://resh.edu.ru/subject/28/10/




B3aMOJCUCTBUS YACTHI]
BeIllecTBa

Macca u pazMepbl MOJIEKYJT
(aromoB). KonunuectBo

https://resh.edu.ru/subject/28/10/

44
BemectBa. IloctosHaas
ABoraapo
45 Temneparypa. TemioBoe https://resh.edu.ru/subject/28/10/
paBHoBecue. [lkana Llenscus
46 Perwetue 3a1a4 https://resh.edu.ru/subject/28/10/
47 WneansHelii ra3. ['a3oBbie https://resh.edu.ru/subject/28/10/
3aKOHBI
48 YpaBHenue MeHieneena- https://resh.edu.ru/subject/28/10/
Knanetipona. Pemenue 3anau
49 AOGcoutoTHAs TeMIIepaTypa. https://resh.edu.ru/subject/28/10/
3akoH J/lambToHa
N3omporeccsl B uaeanbHOM https://resh.edu.ru/subject/28/10/
50 rase ¢ MoCTOSIHHBIM
KOJIMYECTBOM BEIECTBA
I'pacduueckoe npencraBneHne https://resh.edu.ru/subject/28/10/
51 M30IPOIECCOB: U30TEPMA,
n30xopa, u3obapa
52 OcroBHoE ypasuerne MKT https://resh.edu.ru/subject/28/10/
53 Pewmenue 3aau https://resh.edu.ru/subject/28/10/
CBs13b a0COTIOTHOM https://resh.edu.ru/subject/28/10/
54 TEeMIIEPATypPbI

TepMO,I[I/IHaMI/I‘IeCKOI\/’I CHUCTEMBI




CO CpEIHEN KMHETUYECKOMN
SHEprueil mocTynaTeabHOro
TEIUJIOBOT'O JABMXKEHUS €€
YacTHUIl

55

O0600111EHE U
cuCTeEMaTH3alusd 3HaHUU 1O
TeMe "OcuoBsl MKT"

https://resh.edu.ru/subject/28/10/

56

57

KonTponbhas padota no teme
"Ocnosst MKT"

TepmoaumHamMuyeckas CUCTEMA.
3ajaHue BHEUIHUX YCIOBUI
s T/ cucteMsl. BHenmHue u
BHYTPEHHUE MTaPaMETPBI.
[TapameTpsl T/] cucremsl Kak
CpeaHUE 3HAYEHUS BEIUYMH,
ONHUCHIBAIONINX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

58

Hynesoe Hauano
TEPMOANMHAMUKHU.
Camornpoun3BoJibHas
penakcauus T/l cucteMsl k
TEIIOBOMY PaBHOBECHIO

https://resh.edu.ru/subject/28/10/

59

60

Monens uaeanbHOro raza B
TEPMOJIMHAMUKE. Y CIIOBUSA
MPUMEHUMOCTH 3TOW MOJETU
YpaBHeHue MeHeneena-
Kitaneiipona u BeipakeHue 1ist
BHYTPEHHEHN SHEPrUun

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/




61

62

BeIpaxxenue 11 BHyTpeHHEN
SHEPrUU OJHOATOMHOIO
UJCAIBHOTO Ta3a.
KBazucratnueckue u
HECTaTUYECKUE IIPOLECCHI

OnemeHTapHas paboTa B
TepMoaMHaMUKe. Beraucienue
paboTsl 1o rpaduKy mpoiecca
Ha pV-nuarpamme

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

63

Temnonepenaua kak crocod
VU3MEHEHUs BHYTPEHHEN
sneprun TJ] cuctemsr 6e3
COBEpLICHUS PabOThI

https://resh.edu.ru/subject/28/10/

64

Konpekmnus,
TETJIONPOBOTHOCTb,
W3JTy4YCHHUE

https://resh.edu.ru/subject/28/10/

65

KonanuecTBO TEIIOTHI.
TemnoéMKocTh Tena. Y aenbHas
Y MOJIIpHAS TEII0EMKOCTH
BEIIleCTBA. Y AeJIbHAs TEII0Ta
CrOpaHMs TOIJIMBA

https://resh.edu.ru/subject/28/10/

66

67

68

Pacuér koaudecTBa TEIIOTHI
TIPH TeIIonepeade

INousatue 06 aguadaTHOM
npouecce. [lepBblil 3aKk0H
TEPMOJUHAMUKHU

KonnuecTBo TemnoTsr u pabora
KaK Mepbl U3MEHEHHUS

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/




BHyTpeHHeH 3Heprun T]]
CHUCTEMBI

69

Bropoii 3akoH
TEPMOAUHAMUKHU JJIL
PaBHOBECHBIX U
HEPABHOBECHBIX IIPOLIECCOB.
Heo6paTtumocTs NpupoIHBIX
IIPOLIECCOB

https://resh.edu.ru/subject/28/10/

70

71

72

73

74

[TpunIMIIBEI AEHCTBUS
TernoBbiX MamnH. KITJ]

MakcumanbHOE 3HaYCHUE
KII. Huxn Kapuo

Pemenue 3agau

DKOJIOTHYECKHE aCIEKThI
HCIIOJIb30BAaHUs TEIUIOBBIX
nsurareneil. TemioBoe
3arpsi3HEHUE OKpPYKaroLen
Cpenbl

Pemenue 3agau

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

75

O600mmenue u
cUCTEMaTH3aInsI 3HaHUH 110
teme "TepmonnHamMuka.
TerioBrie MAIIMHET"

https://resh.edu.ru/subject/28/10/

76

KonrponsHas pabora no teme
"TepmonnHamuka. Tenaossie
MaIuHb!"

https://resh.edu.ru/subject/28/10/




77

[TapoobpazoBanue u
KoHIeHcalus. Mcnapenue u
KUTICHUE. Y IeNbHAs TEIIoTa
napooOpa3oBaHUs

https://resh.edu.ru/subject/28/10/

78

Hacruimennsie u
HEHACBIIICHHBIE MapPHI.
KauecTBeHHas 3aBUCUMOCTh
IUIOTHOCTHU M JaBJICHUSA
HACBIIICHHOTO Iapa OT
TEeMIIepaTypbl, UX
HE3aBHCHUMOCTh OT 00bhEMaA
HACBIIICHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATypPhI
KHUIIEHHS OT JaBJICHUS B
JKHIKOCTH

https://resh.edu.ru/subject/28/10/

79

80

BrnaxnocTs Bo3ayXa.
AOCOIIOTHASI 1 OTHOCUTEILHAS
BJIIQYKHOCTH

Pemenue 3agau

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

81

TBépnoe Teno.
Kpucrammueckue u
amopdHbIe TeIa. AHU3OTPOIIHS
CBOMCTB KpHCTAJUIOB

https://resh.edu.ru/subject/28/10/

82

83

[1naBneHue u KpucTamIU3anus.
VenapHas TEIIOTA IDIABICHUS.
CyOmmmariust

Hedopmaruu TBEpIOTO TENA.
Pacrsxenue u cxarue. CIBHr.

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/




Monyinb HOura. Ilpenen
ynpyrux aedopmanuii

84

TemuoBoe pacmmpeHue
KUJIKOCTEN U TBEPJBIX TEIL.
AHrapMOHHU3M TEIUIOBBIX
KOJIeOaHUM YacTHI] BEIIECTBA

https://resh.edu.ru/subject/28/10/

85

86

[TpeoOpazoBanue 3HEPTrUM B
(ha30BBIX Mepexogax

YpaBHEHHE TEIIJIOBOTO
Oaylanca

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

87

88

89

90

91

Pemenue 3agau

[ToBepXHOCTHOE HATSKEHUE.
Kanunnsipueie sBieHusI.
JlaBiieHrE 1O UCKPUBJIIEHHOM
IOBEPXHOCTBIO KUJKOCTH.
®opmyia Jlamnaca

O60061eHue u
CUCTEMaTHU3alMs 3HaHUN 110
TeMme "ArperaTHble COCTOSHUS
BemlecTBa. Pa3oBbie
nepexonr"

KonTponbHas pabota mo Teme
"ArperaTHbl€ COCTOSHUS
BemecTra. ®azoBbie
nepexonl"

DnekTpu3anus Ten u eé
MPOSIBJICHUS. DIEKTPUUECKUM
3apsa. JBa Buna

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/




QJICKTPHUYCCKUX 3apA10B.
HpOBO,I[HI/IKI/I, JUDJICKTPUKU U
IMOJYIIPOBOJHUKH

92

DneMeHTapHbIN
ANIEKTPUYECKUH 3aps]. 3aKOH
COXPaHEHHS IEKTPUUECKOTr0
3apsia

https://resh.edu.ru/subject/28/10/

93

94

B3anmoneiictue 3apsioB.
Toueunsie 3apsiabl. 3aKOH
Kynona

Pemenue 3amau

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

95

96

Onekrpuueckoe noie. Ero
JIEHCTBHE HA JJIEKTPUYECKUE
3apsIbl

HanpsoxkéaaocTs
JIEKTPUYECKOTO TOJIA.
[IpoGHeIii 3apsz. Jlunuu
HANPSKEHHOCTH
IIEKTPUYECKOTO OJIA.
ORHOPOIHOE ANEKTPUIECKOE
oJie

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

97

ITorennmmuaabHOCTH
BJIEKTPOCTATHYECKOTO MOJISA.
Pa3HoCTh MOTEHITNAIOB U
HaIpsHKEHUe

https://resh.edu.ru/subject/28/10/

98

[ToTenumanpHas sHEpPrUst
3apsfa B DJIEKTPOCTaTUIECKOM

https://resh.edu.ru/subject/28/10/




noue. ITorenman
AJIEKTPOCTATHYECKOTO OIS

99

100

101

102

103

104

CBs13b HaNPSYKEHHOCTHU NOJIS U
Pa3HOCTH MOTEHLIUAJIOB [Tt
ANEKTPOCTATUYECKOTO OIS
[IpuHnun cyneprno3unumn
AIEKTPUUYECKUX TOJIEH

Pemenue 3agau

ITone Toueunoro 3apsaa. [lome
PaBHOMEPHO 3apsKEHHOM
cepsl

[Tone paBHOMEpPHO
3apsKEHHOTO M0 00bEMY
wapa. [lone paBHomepHO
3apsHKEHHON OECKOHEeUHOU
IUIOCKOCTH

[IpoBoaHUKY B
3JIEKTPOCTATUYECKOM II0JIE.
VYcioBue paBHOBECHS 3apsiiOB

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

105

JIMDIIEKTPUKY U
MOJIYTIPOBOJIHUKH B
ANEKTPOCTATUUYECKOM I10J1€

https://resh.edu.ru/subject/28/10/

106

Kongencarop.
DIIEKTPOEMKOCTh
KOHJIEHCATOopa.
DNeKTPOEMKOCTD TIIIOCKOTO
KOHJICHCATOpa

https://resh.edu.ru/subject/28/10/




[TapannensHOE coeqMHEHNE

https://resh.edu.ru/subject/28/10/

107
KOHJIEHCATOPOB
108 ITocnegoBarenbHOE https://resh.edu.ru/subject/28/10/
COCIMHEHHUE KOHICHCATOPOB
109 DHeprus 3apsHKEHHOTO https://resh.edu.ru/subject/28/10/
KOHJIeHCaTopa
110 Permenne 3a1a1 https://resh.edu.ru/subject/28/10/
JIBrOKeHue 3apsoKeHHOU https://resh.edu.ru/subject/28/10/
111 YaCTHIIbI B OJTHOPOTHOM
AIIEKTPHYECKOM I10JI€
112 Permenne 3a1a1 https://resh.edu.ru/subject/28/10/
O06001enue u https://resh.edu.ru/subject/28/10/
113 CHCTEeMAaTHU3alus 3HaHUH 110
TeMe "OIeKTpudeckoe nose"
114 KonTtpomnbHast pabota o Teme https://resh.edu.ru/subject/28/10/
"OnexTpuueckoe noiue"
Cuna toka. IToCTOSTHHBIN TOK. https://resh.edu.ru/subject/28/10/
115 VYcnoBus CyliecTBOBAHUS
MMOCTOSTHHOTO 3JIEKTPHUECKOTO
TOKa
116 Hcrounuku Toka. Hampsokenue https://resh.edu.ru/subject/28/10/
u DJIC
3akon OMa i ydacTKa Iemnu. https://resh.edu.ru/subject/28/10/
117 DNeKTpruyecKoe
COIIPOTHBIICHUE
118 3aBHCHMOCTD CONIPOTHBIICHHSI https://resh.edu.ru/subject/28/10/

OIHOPOJHOTIO MMPOBOAHUKA OT




€ro AJIMHBI U IJI0Iaau
IIOIIEPECUYHOI0 CCUCHUA

VY nenbHoe CONPOTUBIICHUE

https://resh.edu.ru/subject/28/10/

119
BemiecTBa. Pemenue 3amau
IlocnegosarensHOE, https://resh.edu.ru/subject/28/10/
120 napajuieJIbHOE, CMEIIaHHOE
COCIMHEHHE ITPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX https://resh.edu.ru/subject/28/10/
121 AIEKTPUICCKUX TIETIEH.
[TpaBuna Kupxroda
122 Pewmenue 3a1au https://resh.edu.ru/subject/28/10/
123 Pabota smekTpuueckoro Toka. https://resh.edu.ru/subject/28/10/
3akoH Jlxoyna —Jlenua
124 Pemenue 3a1a4 https://resh.edu.ru/subject/28/10/
MOIIHOCTb 3IEKTPHUECKOTO https://resh.edu.ru/subject/28/10/
125 ToKa. TennoBas MOIIHOCTb,
BBIJIEIIIEMasi Ha PE3UCTOpE
126 Pemenue 3a1a4 https://resh.edu.ru/subject/28/10/
3/1C u BHYTpEeHHEE https://resh.edu.ru/subject/28/10/
127 COIIPOTHBIIEHUE UCTOYHHUKA
TOKa
3axoH Oma 1 MOJHOMN https://resh.edu.ru/subject/28/10/
128 (3aMKHYTOI) 3JIEKTpHUYECKON
LU
129 Pewwere 3a1a4 https://resh.edu.ru/subject/28/10/




130

131

MoniHoCTh HCTOYHHUKA TOKA

KOpOTKOG 3aMbIKaHUEC

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

132

133

134

135

136

Konnencarop B nenu
MOCTOSIHHOI'O TOKA

Pemenue 3agau

Pemenue 3aau o teme
"IIoCTOSIHHBIN MEKTPUUECKUI

TOK"

Pemenue 3anay no teme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

Pewenne 3amad o reme
"IIoCTOSHHBIN IMEKTPUUECKUI

TOK

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

137

O6001menue u
cHCTEeMaTH3aInsI 3HaHUH 110
teme "[locTosTHHBIH
ANEKTPUYECKUH TOK"

https://resh.edu.ru/subject/28/10/

138

KontponbHas pabora no Teme
"TIoCTOSHHBIN IEKTPUUECKUI

n

TOK

https://resh.edu.ru/subject/28/10/

139

DnekTpruyeckasi MpoOBOANMOCTD
Pa3IMYHbIX BEUIECTB.
DNEeKTPUUIECKHI TOK B
MeTajax.
CBepxnpoBOIUMOCTb

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

140

DNEeKTPUUYECKHUI TOK B
pacTBopax M pacruiaBax
AJIEKTPOJIUTOB. 3aKOHBI
dapanes 171 ICKTPOIU3a

https://resh.edu.ru/subject/28/10/

141

142

143

144

145

DNEeKTPUYECKHUM TOK B razax.
[Inazma

DNEeKTPUUIECKHI TOK B
BakyyMe. BakyymHuble
npuOOpHI

DNEeKTPUUIECKHUI TOK B
MTOJTYIIPOBOTHUKAX

[TonynpoBOAHUKOBBIE
npubopsI

Pu3nyecKuil NPaKTUKYM 110
teMe "M3mepeHue CUibl TOKa U
HaTPSDKCHUS B TETIH
MOCTOSTHHOTO TOKA TMPH
TTOMOIII aHAJIOTOBBIX U

UG POBBIX H3MEPHTEITHHBIX
npubopoB" uiaK "3HaKOMCTBO €
udpoBoii 1aboparopueit mo
¢uszuke. [Ipumeps! u3MepeHus
($U3NYECKUX BETUYUH MPH

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

MOMOIIM KOMIIBIOTEPHBIX
TATYNKOB"

146

Pu3NYECKUl IPAKTUKYM 110
teme "U3yuenue
HEPABHOMEPHOI'O JBUKEHHUS C
LIEJIbIO OIIPEAETICHUS
MTHOBEHHOU cKopocTh"

https://resh.edu.ru/subject/28/10/

147

148

149

Pu3NYECKUl NPAKTUKYM 110
teMe "M3mepeHue ycKopeHus
IIpY IPSIMOJINHEWHOM
PaBHOYCKOPEHHOM JIBHXKCHHH
110 HAKJIOHHOM IJIOCKOCTH"
uinu "Uccinenosanue
3aBUCUMOCTH IIyTH OT BPEMEHU
IIPU PABHOYCKOPEHHOM
nBIOKeHun"

Pu3nYecKuil NPaKTUKYM I10
teMe "M3mepenne ycKopeHus
CBOOOHOTO NajileHus " Win
"N3yueHue NBUKEHUS TENa,
OpOILIEHHOT0 TOPU30HTAIBHO"

Pu3nYecKuil NPaKTUKYM I10
teme "M3yueHue ABUKEHUS
TeJa 10 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIIO
CKOpOCTBIO" WJIN
"HccnenoBanue 3aBUCUMOCTH
nepuo/ia 0opalieHus

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

KOHMYECKOT0 MasiTHUKA OT €Tro
napameTpoB"

150

151

Pu3NYECKUl IPAKTUKYM 110
teme "H3mepenue
PaBHOJACUCTBYIOLIEH CUJIbI IPU
JBUKCHUH OpYCKa 1o
HaKJIOHHOM TJIOCKOCTHU'" WIIN
"[IpoBepka rurnoTe3sl 0
HE3aBUCHUMOCTHU BPEMEHU
JBUKEHHS OpycKa 1o
HAKJIOHHOM MJIOCKOCTH HA
3a/IaHHOE PACCTOSIHHUE OT €0
Macchr"

Ou3nYecKuil MpakTUKyM MO
TteMe "Uccnenosanue
3aBUCHUMOCTH CHUJI YIIPYTOCTH,
BO3HHUKAIOIINX B MPY>KUHE U
PE3UHOBOM 00pasIle, OT UX
nedopmaruu" unu "MUzydenue
JBUKEHUS CHCTEMBI TE,
CBA3aHHBIX HUTHIO,
MIEPEKUHYTOMN Yepe3 JErKUM
omox"

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

152

Pu3NYECKUil NPAKTUKYM IO
teMe "M3mepenne

KO3 uIHMEeHTa TPEHUs 10
BEJIMYMHE YTJIIOBOTO

KO3 pHLIHEeHTa 3aBUCUMOCTH
Frp(N)" wnu "UccnenoBanue

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

153

JBUKECHHSI OpyCcKa 1o
HAKJIOHHOM TJIOCKOCTHU C
nepeMeHHbBIM K03 DHUITECHTOM
Tpenus" win "M3ydyeHue
JBUKEHUSI Tpy3a Ha Baly C
TpeHuem"

®uU3NYECKU TPAKTUKYM I10
teme "HccaenoBanue ycaoBui
paBHOBECHUsI TBEPIOTO Tea,
HMMEIOILET0 OCh BpanieHus"
nin "KoHcTpyupoBaHue
KPOHUITEHMHOB U pacy€T CUII
ynpyrocta" wiu "H3yuenue
YCTOMYHMBOCTH TBEPJOTO TeEINA,
HMMEIOILETO0 TUIO0IIA/lb ONOPHI"

https://resh.edu.ru/subject/28/10/

154

@U3NYECKUI IPAKTUKYM T10
teMe "M3mepeHne ummnysbca
T€ja 1o TOPMO3HOMY ITyTH"
unu "V3MepeHue CuIbl TATH,
CKOPOCTH MOZEIN
JIEKTPOMOOMIIS U MOIIIHOCTH
cwibl TAru" unm "CpaBHeHue
WU3MEHEHHUS UMITyJIbCa TEJA C
UMITYJIbCOM CHJIBI" MU
"HccnenoBanue COXpaHEHUS
UMITyJIbCaA TIPU YIIPYTOM
B3aUMOJCUCTBUN" WIH
"N3mMepeHne KHHETHUECKOH

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

SHEPIUH Tella 10 TOPMO3HOMY

yTH

155

156

157

Pu3NYECKUl IPAKTUKYM 110
teme "U3yuenue
H30TEPMHUUYECKOTO MpoIecca
(peKOMeH10BaHO
UCIO0JIb30BaHue UG POBOI
nabopaTopun)" WIn
"N3yueHue u30XopHOro
npouecca" uin "N3yuenue
n300apHOTO mporiecca’ Hin
"[IpoBepka ypaBHEHUs
COCTOSIHUS"

Ou3nYecKuil MpakTUKyM MO
teme "M3mepeHue yaenbHou
TEIUIOEMKOCTH" MIIH
"UccnenoBanue mpoiecca
OCTBIBaHUS BelllecTBa' MU
"HccnenoBanue agnabaTHOro
npouecca” i "HU3ydenne
B3aMMOCBS3U YHEPTUU
MEXKMOJIEKYJIIPHOTO
B3aUMOJICHCTBHSA U
TEeMIIEPaTyphl KUTICHUS
JKUIKocTen"

Pu3NYECKUil IPAKTUKYM 110
teMe "H3yueHue
3aKOHOMEPHOCTEHN HCTIapeHMsI
xuakoctei" wim "M3mepenue

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

158

159

YACJIBbHOU TEIIOTHI TIJIaBICHUS
npaa" uiam "M3yueHue cBONCTB
HACBIILIEHHBIX MMapoB" Wiu
"U3mepenue abCcoMOTHON
BJIQYKHOCTH BO3/IyXa U OIICHKA
Macchl [1apoB B TOMEILEHUN".
N3mepenue kodpdummenrta
MMOBEPXHOCTHOT'O HATSXKEHUS

Ou3nYecKuii MpakTUKyM MO
Teme "HaOnronenue
MIpEBpaILECHHS SHEPTHH
3apsHKEHHOI0 KOHJEHCATopa B
SHEPTUI0 U3TYUEHUS
ceeroanona" wiu "M3ydenue
MPOTEKAHUS TOKA B IICTIH,
cozepaxaiieit konaencarop"
niu "Pacnpenenenre pasHocTu
MOTEHIIUAJIOB (HATIPSKEHUS )
IIPU MOCIIEeI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB"

Pu3nYecKnil IPAKTUKYM 110
teMe "HccnenoBanue
CMEILIAHHOTO COEANHEHHUS
pesucropoB" nnu "MU3mepenue
YAEIBHOTO CONTPOTHUBIICHUS
MIPOBOJTHUKOB" MU
"HccnmenqoBanne 3aBUCHMOCTH
CHWJIBI TOKA OT HaIPSHKEHUS JUIS
JIaMITbl HAaKaJTuBaHUS"

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

160

Pu3NYECKUl IPAKTUKYM 110
Teme "HaOmronenue
AJIEKTpOn3a" WK
"U3mepenue 3apsna
OJHOBAJICHTHOI'O MOHA' HJIN
"WccmenoBanue 3aBHCUMOCTH 1
CONPOTHUBIICHUS
TEPMOPE3UCTOPA OT
temneparypsl" win "CHsatue
BOJIbT-aMIIEPHOU
XapaKTePUCTUKH Auoaa"

https://resh.edu.ru/subject/28/10/

161

PesepBHblit ypok. O60611eHNE
Y CHUCTEMAaTH3alusl 3HAaHUM 110 1
teme "Kunemaruka"

https://resh.edu.ru/subject/28/10/

162

PesepBHbIit ypok. O6006111€HNE
Y CUCTEMAaTHU3alHs 3HAHUH 110 1
teme "Jlunamuka"

https://resh.edu.ru/subject/28/10/

163

164

165

PesepBubIil ypok. O606111eHIE
Y CUCTEMAaTHU3alHs 3HAHUH 110 1
teMe "Craruka TBepAoro rena”

PesepBHbIit ypok. O6006111eHNE
U cUCTeMaTU3alus 3HaHUH 1o
TeMe "3aKOHBI COXPAaHEHHUS B
MexaHuke"

PeseprubIil ypok. O600611eHIE
U CHUCTEMAaTU3alus 3HAaHUU 110 1
TeMme "OCHOBEI

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

MOJIEKYJIIPHO-KUHETUYECKON
Teopun"

166

PesepBHeIil ypok. O600ICHHE
Y CUCTEeMaTu3alus 3HaHUH 1o
teMe "TepMoauHaMuKa.
TemoBble MaMHbL"

https://resh.edu.ru/subject/28/10/

167

PesepBubIil ypok. O6006111eHIE
Y CHCTEeMaTu3aIus 3HaHUH 1Mo
TeMme "ArperaTHble COCTOSHUS
Bemecrsa. Pa3oBbie
nepexopl"

https://resh.edu.ru/subject/28/10/

168

PesepBHblit ypok. O60611eHNE
Y CHUCTEeMAaTH3alusl 3HAaHUH 110
Teme "Dnekrpuueckoe nose"

https://resh.edu.ru/subject/28/10/

169

PesepBubiil ypok. O60611eHIE
Y CUCTEeMaTu3aIus 3HaHUH 1o
teme "TlocTossHHBIH
ANEKTpUYECKUi TOK"

https://resh.edu.ru/subject/28/10/

170

PesepBubIil ypok. O60611eHIE
Y CHCTEMAaTH3alus 3HAaHUH 10
TeMe "TOoKHU B pa3InYHBIX
cpenax"

OBIIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

170

16

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Konrpoarueie  Ipakruieckue u3ydeHusi o0pa3oBaTe/IbHbIC pecypchl
padoThbI padoTbI

B3auMoaeiicTBrE MOCTOIHHBIX https://resh.edu.ru/subject/28/11/
1 MarHuTOB ¥ MPOBOJHUKOB C 1
TOKOM. MarHutHoe 1ojie.
I'mnote3a Ammepa
Bekrop MarHuTHON MHIYKIUU. https://resh.edu.ru/subject/28/11/
5 [IpuHuun cyneprno3uun 1
MarHUTHBIX nojieH. JInaun
MarHUTHOW MHIYKIIUH
3 MarunurtHoe 1oj€e NpOBOJHUKA C 1 https://resh.edu.ru/subject/28/11/
ToKoM. OnbIT Dpcrena
4 Cwia Ammepa, e€ HanpaBICHUE 1 https://resh.edu.ru/subject/28/11/
U MOJIYJh
5 Peluenue 3axay 1 https://resh.edu.ru/subject/28/11/
IIpumenenne 3akoHa Ammepa. https://resh.edu.ru/subject/28/11/
6 DIEKTPOU3MEPUTENBHbIE 1
prOOpbI
Cuna JlopeHiia, €€ HanpaBJIeHHE https://resh.edu.ru/subject/28/11/
7 Y MOAYJb. J[BH>KeHHE 1
3apsHKEHHON YacTHITHI B
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Permenue 3a1ay 1 https://resh.edu.ru/subject/28/11/




https://resh.edu.ru/subject/28/11/

9 PaGora cuel JlopeHniia
10 Perenue 3a1a4 https://resh.edu.ru/subject/28/11/
MaruuTtHoe mosie B BEIISCTBE. https://resh.edu.ru/subject/28/11/
11 DeppoMarHeTuKH, napa- u
JMaMarHeTUKH
OcHOBHBIE CBOMCTBa https://resh.edu.ru/subject/28/11/
12 deppomarneTrkos. [Ipumenenne
beppoMarHeTUKOB
13 Pemenue 3agau o reme https://resh.edu.ru/subject/28/11/
"MaruutHoe moJe"
14 Pemenne 3amau nmo teme https://resh.edu.ru/subject/28/11/
"MaruutHoe moJe"
SIBiieHUE PIEKTPOMATHUTHOMN https://resh.edu.ru/subject/28/11/
15 nHaykuu. [loTok BekTopa
MarHUTHOW MHIYKIIUH
16 SJIC HHAYKIHH https://resh.edu.ru/subject/28/11/
17 3aK0H JIEKTPOMArHUTHOMN https://resh.edu.ru/subject/28/11/
nHaykunn Papanest
18 Buxpesoe anexkrpuueckoe noie. https://resh.edu.ru/subject/28/11/
Toxku dyko
19 OJ1C MHAYKIMY B ABUKYIIUXCS https://resh.edu.ru/subject/28/11/
MIPOBOJIHUKAX
20 Pemenne 3axay https://resh.edu.ru/subject/28/11/
21 Tpasuio Jlerma https://resh.edu.ru/subject/28/11/




22

HNupyktuBHOCTH. Karymka
WHIYKTUBHOCTH B LICTIH
IMOCTOSTHHOT'O TOKa

https://resh.edu.ru/subject/28/11/

23

24

25

SBnenue camounaykiuu. 3/C
CaMOUHTyKITUT

DHeprusi MarHUTHOTO TIOJIS
KaTyIIKU C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

Pemenue 3amau

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

26

27

28

O00011IeHE U CHCTEMATHU3AIINS
3HAHUH 110 TEME
"OnexTpoauHamuka"
KonTponbHas padoTa 1o teme
"OnexTpoauHamuka'
KonebarennHas cucteMa.

CBo0OOHBIE KOJIEOAHWS.
["apmMoHMUeckue KoaeOaHus

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

29

Kunemarudueckoe u
IMHAMHYECKOE OIMCAHNE
Kone0aTeIbHbIX IBMKEHHUI

https://resh.edu.ru/subject/28/11/

30

DHepreTu4yecKkoe OnucaHue.
BriBog nuHaMmueckoro
OTIMCaHUs TAPMOHUYECKHUX
KOJICOAHHMH U3 UX
SHEPreTUYECKOro U
KHHEMATHYCCKOTO OIMMCAHMS

https://resh.edu.ru/subject/28/11/

31

AwMrntyzaa u ¢asa kojaedbaHui

https://resh.edu.ru/subject/28/11/




32

33

[Tepuron u yacToTa KOJIOAHMIA.
[Meproa Mabix CBOOOJHBIX
KOJIcOAaHHMI MaTeMaTHYECKOTO
MasTHHUKa. [Teproa cBOOOAHBIX
KOJIcOaHH TPYKUHHOTO
MassTHHUKA

3aryxaromye KojaeOaHusl.

BoinyxaeHnsie koie6aHusl.
Pesonanc

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

34

35

ABTOKOJICOAHUA

Pemenue 3amau

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

36

Ypoxk-koHpepeHuus
"MexaHnueckue KoyiebaHus B
MY3bIKaJIbHbIX HHCTpYMEHTax"

https://resh.edu.ru/subject/28/11/

37

38

O000111eHHE U CUCTEMATU3ALMS
3HAHUHU 110 TeMe "MexaHnndeckKue
KosicOanusa"

OJeKTpOMarHUTHBIE KOJICOaHusI.
KonebarenbHblil KOHTYp

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

39

®opmyna Tomcona. Csi3b
aMIUTUTY/IBI 3apsiia
KOHJICHCATOpa C aMILTUTY0M
CHUJIBI TOKA B KOJIeOaTeIbHOM
KOHTYpe

https://resh.edu.ru/subject/28/11/

40

3aKOH COXpaHEHUs YHEPTUH B
U/ieaIbHOM KoJie0aTeTbHOM
KOHTYpe

https://resh.edu.ru/subject/28/11/




41

3aryxarolue
3JICKTPOMAarHUTHBIE KOJICOaHMSI.
BoinyxeHHbBIC
3JICKTPOMArHUTHBIC KOJICOaHMS

https://resh.edu.ru/subject/28/11/

42

IIepemennslii TOK. Pe3ucrop u
KOH/JICHCATOp B LIETIH
IIEPEMEHHOTI0 TOKa

https://resh.edu.ru/subject/28/11/

43

44

KaTYIIIKa HHAYKTHUBHOCTHU B
ey nepeMecHHOro Toka

3akoH OMa AJi 3JeKTPUUYECKON
e MEPEMEHHOT0 TOKa

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

45

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUIUTYAHOE U JEHCTBYIOILIEE
3HAYEHUE CUIILI TOKA U
HaIpsKEHUs

https://resh.edu.ru/subject/28/11/

46

47

Pe3oHaHC B iIeKTpUYECKON LIETIH

Pemenue 3amau

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

48

WneanwsHblif Tpancopmarop.
IIpownsBoacTBO, nepenaya u
noTpedIeHuE IEKTPUUECKON
SHEpPIruu

https://resh.edu.ru/subject/28/11/

49

DKOJIOTMYECKUE PUCKHU ITPU
MIPOU3BOACTBE AJIEKTPOIHEPTUH.
Kynbetypa ncnonb3oBanus
3JIEKTPOIHEPTUH B
MMOBCEIHEBHOM KH3HU

https://resh.edu.ru/subject/28/11/




https://resh.edu.ru/subject/28/11/

50 Penrenne 3amau
51 Perenue 3a1a4 https://resh.edu.ru/subject/28/11/

O0001IeHNE U CHCTEMATH3AIINS https://resh.edu.ru/subject/28/11/
52 3HAHHUHU II0 TEME

"DeKTpOMarHuTHHIC

koneOanus"

Mexannueckue BOJIHEL. https://resh.edu.ru/subject/28/11/
53 XapakTepUCTUKU MEXaHUIECKUX

BOJIH
54 CBoMcTBa MEXaHNYECKUX BOJIH https://resh.edu.ru/subject/28/11/
55 3ByKk. XapaKTepHCTHKH 3BYKA https://resh.edu.ru/subject/28/11/

WNHdpa3ByK U yIbTpa3ByK. https://resh.edu.ru/subject/28/11/
56 [ITymoBoe 3arpsi3HeHHE

OKPYKarOIIEe Cpebl
57 Peluenue 3axay https://resh.edu.ru/subject/28/11/

DJIEKTPOMAarHUTHBIE BOJIHBI. https://resh.edu.ru/subject/28/11/
58 WznydyeHne 31eKTpOMarHUTHBIX

BOJIH

DHeprus AMEeKTPOMATHUTHBIX https://resh.edu.ru/subject/28/11/
59 BoaH. CBolicTBa

AJIEKTPOMArHUTHBIX BOJIH

[ITxana 3neKTPOMArHUTHBIX https://resh.edu.ru/subject/28/11/
50 BOJH. [I[pumenenune

3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY




61

[IpuHUUMnIBI paIuOCBS3U U
TeneBueHus. Pagnonokamms.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpYKarolllei cpebl

https://resh.edu.ru/subject/28/11/

62

KontponpHast pabora o Teme
"Konebanus 1 BOJTHBI"

https://resh.edu.ru/subject/28/11/

63

64

Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa
Pemenue 3a1ay Ha IpuMeHEeHHE

3aKOHa HpﬂMOHHHeﬁHOFO
pacupocCTpaHCHHA CBETA

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

65

Otpaxenue csera. [lnockoe
3epkano. Cpepuueckoe 3epKano

https://resh.edu.ru/subject/28/11/

66

[Ipenomiienue ceera.
AOGCOIOTHBIN U OTHOCUTENBHBIH
IIOKa3aTellb MPEJIOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbIN yro MoaIHOro
BHYTPEHHETO OTPa’KEHHUS

https://resh.edu.ru/subject/28/11/

67

Pemenue 3aga4 Ha npUMEHEHUE
3aKOHOB OTPAXKEHUS U
IPEIOMJIEHUS CBETa

https://resh.edu.ru/subject/28/11/

68

69

Xoq JIy4eil B Ipu3Me.
Hucnepcus cera. Cl0KHBIN
cocTtas 6enoro cBera. [[Bet

JInn3pl. DOKYCHOE PacCTOSTHUE U
OIITUYECKAs CUJIa JIMH3BI

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/




[Toctpoenne nzobpaxxeHuii B

https://resh.edu.ru/subject/28/11/

70 JINH3aX U UX CUCTEMAX.
VBenndeHue TUH3EI
Pemenue 3agau Ha nocTpoeHue https://resh.edu.ru/subject/28/11/
71 U300paKeHHIA, TIOTY9aeMBbIX C
IIOMOILIBIO JTHUH3
72 1123 KaK oNTHYecKas cHeTeMa https://resh.edu.ru/subject/28/11/
Pemenue 3anau. [Ipenesnst https://resh.edu.ru/subject/28/11/
73 MIPUMEHUMOCTH T€OMETPUICCKOM
OIITUKHU
74 CKOpoCTh CBETA U METOJIBI €€ https://resh.edu.ru/subject/28/11/
WU3MEPEHUS
75 JIuCTiepcHs CBeTa https://resh.edu.ru/subject/28/11/
76 Wrrepdepentms caera https://resh.edu.ru/subject/28/11/
KorepeHTHbIE HCTOUHUKHU. https://resh.edu.ru/subject/28/11/
77 VcnoBus HaOMIOAEHUS
MaKCUMYMOB U MUHMYMOB
78 Perenne 3a1a4 https://resh.edu.ru/subject/28/11/
79 TIpuMeHeH e HATEPDEPEHIIH https://resh.edu.ru/subject/28/11/
80 Jlndpakims cBeta https://resh.edu.ru/subject/28/11/
JudpaxkiuonHas pemeéTka. https://resh.edu.ru/subject/28/11/
81 VcoBue HAOMIOEHNS TIIaBHBIX
MaKCUMYyMOB
82 Pemenne 3axay https://resh.edu.ru/subject/28/11/




83

HOHepeqHOCTL CBCTOBBIX BOJIH.
HOHHpI/ISaHI/Iﬂ CBETa

https://resh.edu.ru/subject/28/11/

84

85

Pemenue 3amau

CBeTOBBIC SABJICHUS B IPUPOJIE

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

86

87

O000111eHrE U CUCTEMATU3 AL
3gaHui 1o teme "Ontuka"

KoHTpoinbHas pabota 1o Teme
«OnTukay

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

88

I'panup npuMeHNMOCTH
KJIACCHUYECKON MEXaHUKH.
3aKOHBI 2JIEKTPOIUHAMUKU U
NPUHINI OTHOCUTEIBHOCTH

https://resh.edu.ru/subject/28/11/

89

90

IToctynatel ciennanbHON
TEOPHUH OTHOCUTEIHLHOCTH

IIpocTpaHCTBEHHO-BpEMEHHOM
unTepBan. [IpeoOpazoBanus
Jlopenua. YcnoBue
MPUYHUHHOCTH.
OTHOCUTETHHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/IJICHHE
BPEMEHU U COKPALLECHUE JJIMHBI

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

91

92

OHeprus 1 UMITYJIbC
PEAATUBUCTCKOM YaCTULIBI

CBs13b MacChI C BHGPTHCﬁ n

HMITYJIbCOM pCHHTHBHCTCKOﬁ
JacCTUIbI. 3Hepr1/1${ ITOKOs

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/




PaBHOBecHOE TEILIOBOE

https://resh.edu.ru/subject/28/11/

93
U3JIyYCHHUE
94 3JaKoH cMemenns Brna https://resh.edu.ru/subject/28/11/
95 I'mmore3a M. IInanka o KBaHTax. https://resh.edu.ru/subject/28/11/
DoToHEI
9 SHeprus u HMITYIIbC HOTOHA https://resh.edu.ru/subject/28/11/
®oroaddext. OnbiTe A. T https://resh.edu.ru/subject/28/11/
97 CrojieToBa. 3aKOHBI
doTtoadpdekra
YpaBHeHnue DUHIITEHA 17151 https://resh.edu.ru/subject/28/11/
98 dororddekra. "Kpachas
rparua” goroaddexra
99 Hasnenue cBera. Onwite [1. H. https://resh.edu.ru/subject/28/11/
Jlebenena
100 BOJIHOBBIE CBOICTBA YACTHII https://resh.edu.ru/subject/28/11/
Bounsl ne bpoind. Inuna https://resh.edu.ru/subject/28/11/
101 BOJIHBI JI¢ bpoilsid 1 pazmepbl
00J1aCTH JIOKAJIU3aluU
JBIKYIICHCS 4aCTULIBI
102 KopmyckynsipHO-BOJIHOBO# https://resh.edu.ru/subject/28/11/
TyaJTi3M
103 Judpakius 37eKTpOHOB Ha https://resh.edu.ru/subject/28/11/
KpHUCTaIIax
104 Cnemnuduka n3mMepeHuii B https://resh.edu.ru/subject/28/11/

MHKPOMMUDPE. CooTtHonieHHs




HEOIPEIETEHHOCTEN
['eitzenbepra

105

106

Pemenue rpaduyecknx 3amaq

Pemenne pac4€THbIX 3a1a4

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

107

108

109

KonTponbhas pabota 1o remam:
"OcuoBrl CTO",
"KopmyckynspHO-BOIHOBOMN
nyanu3m"

OMNBITHI IO UCCIIEOBAHUIO
cTpoeHus aroma. [Inanerapuas
MoJieTh atoma Pesepdopaa

ITocrynatel bopa

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

110

111

112

113

114

Bunet ciektpoB. CiekTp
YPOBHEN SHEPTUU aTOMaA
BOZIOpOAA

CrioHTaHHOE U BBIHYKIEHHOE
U3JIy4CHHE CBETA

Jlazep

Hyxnonnas moznens sapa
I'eitzen6epra-MBanenko. 3apsia
¥ MAacCOBO€ YHCIIO fAJIpa.
H3otonsl. PagnoakTHBHOCTE

3akoH paaroOaKTUBHOTI'O paciiajia.

CBoiicTBa HOHU3UPYIOIIETO
u3ny4yeHus. Bousaue

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/




pPaauOaKTUBHOCTU HA KUBBIE
opranu3msl. Jlo3umeTpus

115

116

117

118

119

OHeprus CBA3U HYKJIOHOB B
sape. SAnepubie cuibl. Jledexr
Macchl apa. S nepHble peakuum.
Snepubie peakropsl. [Ipobnembl
YIPaBJIIEMOr0 TEPMOSIIEPHOTO
CHHTE3a. DKOJIOTUYECKUE
aCIIEKThI pa3BUTHS SICPHON
SHEpPreTUKU

MerTobl perucTpanuu u
MCCJIEI0BAHMS 3JIEMEHTAPHBIX
yactull. DyHaameHTanbHbIe
B3auMoieicTBUs. bapuonsl,
ME30HBI U JICITOHBI.
[IpencraBnenue o CtangapTHOM
Mozaenu. KBapk-rimtooHHast
MOJIeb aJIpOHOB

®du3suka 3a npeaenaMmu
CranpaptHoit monenu. Témuas
MaTepus U TEMHAs DHEPTHUs.
EnuncTBO Qu3nueckoil KapTHHBI
Mupa

Oransl pa3BUTHS ACTPOHOMHUHU.
3HaueHUe aCTPOHOMUU

[TprMEeHUMOCTb 3aKOHOB (PU3UKU
JUIs OOBSICHEHUS TIPUPO/IBI
KOCMHYECKHX OOBEKTOB.

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/




Meroasl aCTPOHOMHUYECKUX
HUCCIEN0BaHUN

120

121

122

123

CoBpeMeHHbIE ONTHYECKUE
TEJIECKOIBI, PaIUOTEICCKOIIBI,
BHeaTMoc(epHast acCTpOHOMUS

Bun 3Bé3xHOro HeOa.
Co3Be3aus, spKue 3BE3/1bl,
IUIAHETHI, UX BUAUMOE IBIKEHUE

Conneunas cucrema. CouHIie.
ConHeuyHast aKTUBHOCTb.
Uctounuk sueprun CoJiHia u
3BE3]

3BE3/bI, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
"CHIEKTpaJIbHBIN KJ1acc —
CBETUMOCTB"

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

124

3Be3 161 TIIaBHOMI
[10CJIENOBATEIBHOCTHA

https://resh.edu.ru/subject/28/11/

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPECTABICHUS O
IIPOUCXOXKIECHUU U 3BOJIOLUN
CouHIta ¥ 386311, DTanbl )KU3HU
3BE3 ]

https://resh.edu.ru/subject/28/11/

126

127

Muneunsiii [1yte — Hama
I'amaxkTnka. TUIEI rajJakTHK.
UEpHbie IbIpHI B iApax rajlaKTUK

Bcenennas. Pacivpenue
Bcenennoii. 3akon Xa06ma.

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/




Teopus bosboro B3peIBa.
PenukroBoe nsmyuenue

128

129

MacmrabHas CTpyKTypa
Bcenennoit. MerarainakTuka

Hepeménnsie npobiieMsl
aACTPOHOMHUHU

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

130

131

Pu3NYECKU IPAKTUKYM 110
teme "UcciaenoBanue
MardHMTHOTO MOJIS MOCTOSHHBIX
marauToB" win "HccnenoBanue
CBOMCTB (peppOMarHeTUKOB" WIIN
"UccneqoBanue neiCTBUA
MOCTOSTHHOTO MarHuTa Ha pamMKy
¢ TokoM"

Du3HYECKU IPAKTUKYM I10
teMme "M3mepenune cuiibl
Awmrnepa" win "U3yuenune
3aBUCHUMOCTH CHJIbI AMIiepa OT
cuibl Toka" wim "Onpenenenue
MarHMTHOM MHYKIIMM Ha OCHOBE
u3MepeHus cuiibl Ammepa"

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

132

Pu3nYeCcKUil IPAKTUKYM 110
TeMme "UccieqoBanue IBICHUA
3JIEKTPOMArHUTHON UHIYKIIMK"
unu "OnpeneneHne HHAYKIANA
BUXPEBOTO MAarHUTHOTO TOJIS"

https://resh.edu.ru/subject/28/11/

133

Pu3nYeCcKuil IPAKTUKYM 11O
teMme "lVccienoBanue SIBJICHUS
camouHaykiuu'" mwim "COopka

https://resh.edu.ru/subject/28/11/




MO/IEJIN 3EKTPOMArHUTHOTO
reseparopa"

134

PuU3NYECKU IPAKTUKYM 110
teMme "3mepenue nepuona
CBOOOIHBIX KOJICOaHUM
HUTSHOTO U MIPYXUHHOTO
MasATHHUKOB"

https://resh.edu.ru/subject/28/11/

135

136

Pu3nYeCcKuil IPAKTUKYM 110
teme "[IpeoOpa3oBanue YHEPTUU
B IIPY’KMHHOM MasiTHUKE"

Ouznyeckuil MpakTUKyM IO
teme "UcciaenoBanue
MEPEMEHHOTO TOKA Yepe3
MOCJIENOBATEIILHO COETNHEHHBIE
KOHJIEHCATOP, KaTYIIKY U
pesuctop" unu "MccrnenoBanue
paboThl ICTOYHUKOB CBETA B
LEMU TEPEMEHHOTO ToKa"

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

137

Pu3nYeCcKUil IPAKTUKYM 110
teMme "M3ydyeHue napameTpoB
3BYKOBOM BOJIHBI"

https://resh.edu.ru/subject/28/11/

138

Pu3nYeCcKUil IPAKTUKYM 110
teMe "M3MepeHne rnokasarens
MpEIOMIIEHUA CTeKa" WIN
"TTonydyeHne n300paxeHus B
CHUCTEME U3 IUIOCKOIO 3epKaya U
JTUH3BL"

https://resh.edu.ru/subject/28/11/

139

Pu3nYeCcKuil IPAKTUKYM 11O
teMme "HcciaenoBanue

https://resh.edu.ru/subject/28/11/




140

141

142

143

3aBHCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTna (Ha
MIpUMEPE KUJKUX JTUH3)" WIH
"Uzmepenue hoKycHOTO
PacCTOSHUS PACCEUBAOIINX
uH3"

DuU3nYeCKuil MPAKTUKYM I10

teme "HaOmonenue nudpaknuu,

uHTEephEPEHITNU U TOJIIPU3AIIIT
ceera"

Pu3nYeCcKuil IPAKTUKYM 110

teMe "OnpeneneHrue UMITyJIbca U

SHEPTHH PEIATHBUCTCKUX
gactuil (1o ¢ororpadpusm
TPEKOB 3apsDKEHHBIX YaCTHI] B
MarHuTHOM TioJe)"

Du3HYECKU IPAKTUKYM 10
teMme "M3MepeHne nocTosTHHON
IInanka Ha ocHOBE
uccnenoBanus Gororddexra”
w "UccnenoBanue
3aBHUCHUMOCTH CHJIbI TOKA Yepe3
CBETOJIMO]T OT HaNpsKeHUs "

Pu3NYECKU IPAKTUKYM I10
teme "HccnenoBanue criekTpa
pa3peKEHHOTO aTOMapHOIO
BOZIOPOJIa U U3MEPEHUE
nocrosiHHoi Punbepra”

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/




144

145

146

147

Pu3NYECKU IPAKTUKYM 110
teme "UccienoBanue
paanoakTUBHOTO (hoHa ¢
HCIIOJIb30BaHUEM J03UMETpa"
unu "M3ydeHne noraonieHus
OeTa-JacTull aTroMUHEEM"

DuU3nYeCKuil MPAKTUKYM I10
teme "HaOmronenus 38E31HOTO
Heba HeBOOPYKEHHBIM TJ1a30M C
HCITOJIb30BaHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKESHHUS
HEeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro
NOJTyLIApHsl U IPKUE 3BE3/IBI"
nuinu "HaOmaio1eHus B TeIeCKon
JlyHsl, 1aHET, TYMAHHOCTEN U
3BE3IHBIX CKOILICHUH"

O0o001IcHNE U CHCTEMATH3aIINS
3HaHuil. Posb ¢puzuku u
aCTPOHOMHUHU B IKOHOMHUUYECKOMH,
TEXHOJIOTUYECKOM, COITMATLHOM
U 3THUYECKOM chepax
JIeITEILHOCTH YeJIOBEKa

O06o0011eHNEe U CUCTeMaTH3aIs
3HaHuil. Posb u MecTo puzuku u
ACTPOHOMHUHU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/




148

149

150

O06o001IeHNEe U CHCTeMAaTH3aIINS
3HaHui. Ponb pusmdeckoit
Teopuu B (HOPMUPOBAHUU
MIPEACTABICHHUH O (HU3UIECKOM
KapTHUHE MUpPa, MECTO
(du3nUecKoil KapTHHBI MUpPa B
00111eM psily COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTABICHUIN O IPUPOJE
O000I11IeHNE U CUCTEMATU3AIUS
3HaHu# no teme "Kunemaruka"

O000I11IeHNE U CUCTEMATU3AIUS
3ganui o treMe "Kunemaruka"

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

151

152

153

154

O06o001IeHne U CHCTeMAaTH3AINS
3HaHu# 1o Teme "JluHamuka"

O000I1IIeHNE U CUCTEMATU3AIHS
3gagui o treMe "CraTtuka
TBep0ro Tena'

O000I1IIeHNE U CUCTEMATHU3AIHS
3HAHUU 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHUKE"

O00011eHNEe U CUCTEMATU3ALIS
3HaHM# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON
Teopun"

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

155

O00011eHNEe U CUCTEMATU3ALIS
3HAaHUH 110 TEME
"Tepmonunamuka. TennoBbie
MalIuHb!"

https://resh.edu.ru/subject/28/11/




156

O06o001IeHNEe U CHCTeMAaTH3aIINS
3HaHUU 1O TeMe "ArperaTHble
cocrosiHus BemiecTBa. ®a3oBbie
nepexomnl"

https://resh.edu.ru/subject/28/11/

157

O00011IeHNE U CUCTEMATHU3ALIUS
3HAHHUHU II0 TEME
"DnekTpuueckoe mose"

https://resh.edu.ru/subject/28/11/

158

159

160

O00011IEHNE U CUCTEMATHU3AIHS
3gauui 1o treMe "llocTodHHbBIH
AIIEKTPUYECKUI TOK"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHu 110 Teme "Toku B
pa3Iu4HbIX cpenax”
O000I11IeHNE U CUCTEMATU3AIUS

3HAHUU 110 TeMe "MarauTHoe
mone"

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

161

Peseprubiit ypok. O600111eHIE U
CUCTEMAaTH3alMsl 3HAaHUH 110
TeMe "DJIEKTpOMarHuTHast
UHIyKIus"

https://resh.edu.ru/subject/28/11/

162

Peseprubiit ypok. O600111eHIE U
cUCTeMAaTH3aIus 3HaHUH 110
TeMe "MexaHn4yecKkue
Konedanus"

https://resh.edu.ru/subject/28/11/

163

Peseprubrit ypok. O6001eHuE 1
CHCTeMaTU3allus 3HAaHUH TTO
Teme "DIeKTpOMarHUTHbIE
KoneOaHus"

https://resh.edu.ru/subject/28/11/




164

PesepBHeiit ypok. O600ICHHE U
CHCTEMAaTHU3alMs 3HAHUH I10
TeMe "MexaHndecKHe u
3JIEKTPOMArHUTHBIE BOJTHBI"

https://resh.edu.ru/subject/28/11/

165

PesepBHelil ypok. O600ICHHE 1
cUCTeEMaTU3alus 3HaHUH 110
Teme "OnTuka"

https://resh.edu.ru/subject/28/11/

166

167

168

169

170

PesepBHeIit ypok. O600IICHHE 1
cUCTeMaTU3alusd 3HaHUH 110
teme "Ocuoser CTO"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHUH 110
teme "KopnyckymnspHo-
BOJIHOBOM JTyasin3m"

PesepBHslit ypok. O60011IeHNE U
CHCTeMaTHh3allys 3HAHUH 110
TeMe "Pu3nka atoma"

PesepBHslit ypok. O60011eHNE U
cHCTeMaTH3aIus 3HaHUH 110
teMe "®u3nKa aTOMHOTO s/1pa U
3JI€MEHTapHBIX YaCTHIL"

Peseprubrit ypok. O6001eH1E U
CUCTEMAaTH3alMsl 3HAaHUH 110
Teme "DieMeHTHl acTpopu3uKu"

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIBI U151 YYEHUKA

MskumeB [I'.4., byxoBues b.b., Corckuit H.H. ®usuxa: VYuebnuk mis 10 kiacca
0011e00pa3oBaTeNIbHBIX YUpexkaeHuii: 17-¢ u3a. - M.; [IpocBenienue

Mskumes I'.f., byxosueB b.b., Yapyrun B.M. ®unsuka: VYuebnuk ana 11 xnacca
0011e00pa3oBaTeNbHBIX YUpexkaenuii: 17 3. - M.; [Ipocserienune

Msikumes I'.5., Corckuii H.H. ®usuka. Monekynsipaas ¢usuka. TepmoaguaaMuka. Y 4eOHUK 15
10 kmacca o6meodpazoBaTeNnbHbIX yupexaeauii: JJPODA

MsikumeB I'.5., Corckuit H.H. ®usuka. Dnekrpoannamuka; @usuka. KonebaHus v BOIHBI:
JAPO®A

Msxumes .., CunsaxoB A.3. ®usuka. Konebanus u Bomusl: JJPODA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Kabapauu O.®., OpnoB B.A. COOpHHK IKCIIEpUMEHTAIBHBIX 3aJaHUN U MPAKTUYECKUX PadoT
no ¢usuke 9-11 kmaccel - M.; Actpens

2. Jleputan E.Il. Actponomus. YueOnuk i 11 kiacca o0meo0pa3oBaTenbHbIX YUpexKICHUN -
M.; IIpocBenienue

3. Mapon. A.E., Mapon E.A. ®usuka. [Junaktuueckue marepuansl. 10 kmacc. 2- e u3ng - M.,
Hpoda,2005 4. Mapon A.E.,. Mapon E.A ®uzuka. /[unakruueckue marepuainsl. 11 kiace. 2-e u3g
- M., lpoda

7. Ilpaktukym 1o ¢usuke B cpeanelt mkone: Junakruueckuit marepuai: Ilog pea. byposa B.A.,
Huxka 10.U. - M.; [Ipocsenienue

8. Ilpaktukym mno ¢usuke B cpenHedl mkoine: JluoakTuueckuil Marepuan MO penl.
[ToxpoBckoroA.A. - M.; Ilpocsemienne

9. PeimkeBuy A.I1. COopHuk 3aaa4 no gusuke 10- 11 xinacesl: 8-e uza. - M.; [lpoda

10. Camoe MoJHOE W3/IaHHE TUTIOBBIX BAPUAHTOB pealbHBIX 3amaHuil EI'D: ®dusuka/aBT.-CcOCT.
A.B.bepkos, B.A. I'pu6oB.  M.:Actpenb

11. Coopnuk 3anau o pusuke 10-11 knacesl: Coct. Crenanosa I'.H. 9-e u3za. - M.; IIpocsemienune
12. ®dusndeckuil NpakTUKYM JUIs KJIACCOB C YIITYOJICHHBIM M3ydeHrneM GpU3uKu: Junakruyeckuii
matepuain s 9-11 kmaccos: Tox pen. Huka FO.U., Kabapauna O.®. - M.; [Ipocserienue

13. ®ponTanbHele JabopaTopHbIEe PabOTH Mo ¢u3nke B 7-11 knaccax o0meoOpa3oBaTeNbHBIX
yupexnaenuit: [log pen. Byposa B.A., Huxudoposa I'.I'. - M.; IlpocBemenue, «YdueOHas
JUTEpaTypa»

14. lHodun M.A. Actponomus —MH.: XapBecT

HUD®POBBIE OPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Bbubaunoreka I{OK https://lesson.academy-content.myschool.edu.ru/03/07

[Mopran Uudoypox https://infourok.ru/

[Mopran Yuu.py https://uchi.ru/

http://www.mon.gov.ru — odunuanbublii caiitt MuHHCTepcTBa 00pa3oBaHusi ¥ Hayku PO
http://www.edu.ru — dpenepansublii mopran «Poccuiickoe oOpa3zoBaHue»
http://www.school.edu.ru — poccuiickuii odeodpazoBarenbHbiii [TopTan

http://www.ege.edu.ru — nmopran uHGOPMAMOHHON TOAJIEPKKH ETMHOrO rocyaapcTBEHHOTO
sk3amena http://www.fsu.edu.ru — peaepanbhblii coBer o yueonnkam MOuH PO
http://www.ndce.ru — mopran y4eOHOTr0 KHUTOU3IaHUS

http://www.vestnik.edu.ru — sxypuan Bectauk oOpa3zoBanus»



https://lesson.academy-content.myschool.edu.ru/03/07
https://infourok.ru/
https://uchi.ru/

http://www.school-collection.edu.ru — equnas Kosekius UG POBLIX 00pa30BaTEIBHBIX
pecypcos http://www.apkpro.ru — AxajeMust OBbIIICHHs KBATUGUKAIIMH U TIPO(HECCHOHATBHOM
HEepernoAroTOBKY pabOTHUKOB 00pa3zoBanust hitp://WWWw.prosv.ru — caidt u3narenbcTBa
«[Ipocemenue» http://www.history.standart.edu.ru — npeaAMeTHBI CaliT U3IATEIbCTBA
«[Ipoceemienue» http://Www.prosv.-ipk.ru — ”HCTUTYT HOBBILICHUS KBATM(PHUKALIUH
WznarensctBa «IIpocsemtenue» http://www.internet-school.ru http://w
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