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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUI K pe3yiabTaTaM OCBOSHHUSI OCHOBHOI 00pa3oBaTelbHOI MpPOrpaMMBbl,
npeacraBieHHblx B PI'OC COO, a Ttakke ¢ yuérom denepanbHOW pabodeid MporpaMmbl
BocriuTanus u Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX
opramm3anusax Poccuiickoit  ®eaepanuu, peamu3yiONIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
IPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COAEp)KaHUE,
YCTAQHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMeTa ¢ y9€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT0 Ipolecca,
BO3paCTHBIX 0cOOEHHOCTEH oOyuaromuxcs. [Iporpamma no gusuke naét npeacraBacHUe O HENsX,
coJiep>kaHuu, o01elt cTpareruy oO0ydeHus, BOCOIUTAHUS U PAa3BUTHS O0YUaIOIUXCS CPEICTBAMU
yaeOHoro npeamera «Pus3uka» Ha yriiyOaEHHOM YPOBHE.

N3yuenne kypca Qu3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET PEajM30BaTh 3a/add
npoecCHOHANBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JAHHE YCIOBUW JUIsl MPOSBICHUS CBOUX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus 1O Pa3IHYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyeMble pe3ylbTaThl OCBOCHUS Kypca
(bu3uKK Ha ypOBHE CPETHETO 001IEro 00pa3oBaHMs: INYHOCTHBIE, METalpeIMETHBIE, IPEIMETHBIE
(Ha yriyonéaHomM ypoBHe). HaydHo-MeTo10510rHueckoif OCHOBOM U1 pa3pabOTKU TPeOOBAHMI K
JMYHOCTHBIM, METANpPEJIMETHBIM M TPEIMETHBIM pe3ylbTaTaM OOyYaromNUXCsi, OCBOHMBIINX
nporpaMMmy o (u3MKe Ha ypOBHE CpPEIHEro o0Iero oopa3oBaHMs Ha YIriyOJEHHOM YpOBHE,
SBIISIETCS] CUCTEMHO-/I€ATEeIbHOCTHBIM MOAXO/I.

[Tporpamma 1o (pu3MKe BKIIOYAET:

TUTAHUPYEMBIE PE3YIIbTaThl OCBOCHHS Kypca (PU3HUKH Ha YTITYyOJIEHHOM YPOBHE, B TOM YHCIIE
IPEMETHBIC PE3YNIbTATHI 0 TO/1aM O0YUYEHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[Iporpamma mo ¢u3NKe MMeeT NPUMEPHBIA XapakTep U MOXKET OBbITh HCIOIb30BaHA
YIUTENSAMHU (PU3UKH TSI COCTABJICHUSI CBOMX PA0OYUX MPOTPAMM.

[lporpamMa 1O (QU3MKE HE CKOBBIBAET TBOPUYECKYIO WHHIIMATHUBY YyYHUTEICH U
MPEIOCTaBIsIET BO3MOXKHOCTH [UIsI peaju3allii Pa3IMYHBIX METOJWYECKUX TOJIXOJO0B K
npenoAaBaHuio PU3MKH Ha YTITyOJIEHHOM ypOBHE MPH YCIOBUU COXPAHEHHUsS 00s3aTeIbHOM YacTu
coJiepKaHus Kypca.

®dusnka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BHICTYIIAas B KAUe€CTBE YIEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKPYXKAroIlIeM MHpE.
[konpHBIA Kypc GUBUKH — CHCTEMOOOPA3YIONUN Il E€CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEMETOB, MIOCKOJIBKY (PH3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOIIECCOB U SIBIICHUH, H3y9aeMBIX
XUMUeH, Ouonoruer, pusnyeckoi reorpadueir m acTpoHoMuen. Mcmonb30BaHHUE W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAesHIoO XapakTep M OypHOE pa3BUTHE pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJYyYEHHsS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKM BHOCHUT OCHOBHOM BKJIaa B
(dhopMHUpOBaHKE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00yJaroIIerocs, B pOpMUPOBAHNUE YMEHUH
MPUMEHSITh HAyYHBIH METO/I TO3HAHUS TIPY BHITIOJTHECHHH UMHU Y4EOHBIX UCCIIECIOBAHUI.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

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

Hoes zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepuall Kypca Gu3nKu 00beIMHEH BOKPYT
¢usnueckux Teopwil. Bemymum B Kypce sBusercs (OpPMHpPOBaHHWE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU MTPOOIIEMaMHu.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gusuku yriyO6aE€HHOrO ypoBHS Mpeanoaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJIOTMYECKMX NPHIOKEHUH HM3ydEeHHBIX
Teopuil M 3akoHOB. llpu 3TOM paccMaTpuBaKOTCS Ha YpOBHE OOIIUX TMPEACTABICHUNA H
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a TakKe 00CyKIeHHsI MPoOJIeM palliOHAIBLHOTO IPUPOAOII0JIL30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO 1oixo/a. st GU3uKu peannzaius 3TUX NPUHIUIIOB 6a3upyeTcs Ha
HCIIOJIb30BaHNUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa Kak IOCTOSHHO JAeMcTBYIOLIEro (axrtopa
yuebHoro nporecca. [t yriny0i€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO0 YYEHUYECKOT O
HKCIEPUMEHTA, BKJIIOYAIOUIET0 (DPOHTANbHBIE YYEHHUYECKHE OIBITHI NMPH H3YyYEeHUH HOBOTO
MmarepHaia, JabopaTopHble paboThl U paboThl MpakTHKyMa. [Ipu 3TOM BO3MOXHBI /iBa crioco0a
peanuzanuu GpU3NIEeCKOro NpakTUKyMma. B iepBoM citydae mpakTUKyM MPOBOJUTCS JTUOO B KOHIIE
10 u 11 xmaccoB, 1160 TOCIIe IEPBOTO U BTOPOTO MOTYTOAUM B KaXKJIOM M3 3THX KJIaccoB. Bropoit
crnoco0 — 3TO HHTerpauus paboT NpakTUKyMa B CHUCTEMY J1a0OpaTOpHBIX paboT, KOTOphIE
IOpOBOJATCS B Mpolecce u3ydeHus paszaena (temsl). Ilpu 3Tom mox paGoTtamu mpakTHKyMa
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHWE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOTr0, 00001EHHOT0 BUIa O€3 MOIIAaroBOi HHCTPYKIIUH.

B nporpamme no ¢usmke cucrema yueHHYECKOT0 SKCHEPUMEHTA, Ja00paTOPHBIX paboT U
NpaKTUKyMa Mpe/ICTaBlIeHa €AUHBIM MepeyHeM. BbIOop TeMaTuKu JUIsl 3TUX BHJIOB YIEHUYECKHX
MPAKTUYECKUX pabOT OCYLIECTBISETCS yYaCTHMKaMH 0Opa30BaTeNbHOrO Mpolecca MCXOAS U3
O0COOEHHOCTEl MOYPOYHOrO IUIAHMPOBAHMUS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sToMm
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIEOBaHUs 3aBHCUMOCTEH (M3MYECKHUX BEJIWYMH MU IOCTAHOBKY OIBITOB I10
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PEeIIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu aTom
JUI PacuETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJaHHON M HESIBHO 3a/J1aHHOU
(bu3nUecKoil MoIeNbI0, TO3BOJISIOIINE IPUMEHSATh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3
OJIHOTO pazliesia Kypca, TaK W MHTErpupys NpUMEHEHHE 3HAaHUM U3 pas3HbIX pasfenos. s
Ka4eCTBEHHBIX 3a/ay IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsCHEHUe/NpeacKa3aHue
NpOoTeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KAIOLIEH >KM3HM, TpeOyromue BbiOopa
¢du3nveckoil Moenu Ui CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHMs JTOJDKEH HM3y4aThCs B YCIOBHUSIX IMPEAMETHOTO KaOuHeTa. B kabuwnere
bu3HKH T0KHO OBITH HEOOXOMMOE JTa00paTOPHOE 00OPYAOBAHUE IS BHIIOTHEHUS YKa3aHHBIX
B IporpaMme 1o ¢u3MKe YYeHHUECKUX OIbITOB, JaOOPATOPHBIX paboOT M padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHCTpanoHHOe 00OpynoBaHue (OPMHUPYETCS B COOTBETCTBUM C IMPHUHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeYMBaET MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
bu3MKe KIIOYEBBIX JEMOHCTpAIMil AJIs HUCCIEJOBAaHMSI HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
HIMIIUPUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHA.

JlaGopaTtopHoe 00OpYyHAOBaHUE JJISi YYCHHUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMILUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOpPHOTO OOOPYIOBaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM aHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IEJIAMU U3Y4YeHHsI PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

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

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

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

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

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

pa3BUTHE TIPENCTABICHUM O BO3MOXKHBIX cdepax Oyaymer mnpodeccrnoHaTbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HaTpaBlIECHUH.

Jloctuxkenune 3TuUX Iieliell oOecriedrBaeTcsl pelIeHHeM CIEAYIOUMX 3aJad B Ipoliecce
n3y4deHus Kypca (GU3UKUA Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (U3UKY, DIIEKTPOANHAMUKY, KBAHTOBYIO (DM3HKY U
AIIEMEHTHI acTPOU3UKH;

dbopMupoBaHUE YMEHUI TPUMEHSITh TEOPETUYECKUE 3HAHUS 11 OOBSICHEHUS (PU3NYECKIX
SIBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

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

NOHMMaHue (PU3UYECKMX OCHOB M MPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSATEIbHOTO IUIAHUPOBAHUSA U MPOBeNEHUs (PU3NMUecKux
SKCIIEPUMEHTOB, aHAJlIW3a M HWHTEpIpeTanuu HWH(oOpManuu, onpeaeneHusi JAOCTOBEPHOCTU
MIOJIyYEHHOT'O PE3YyJIbTaTa;

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



pa3BUTHE UHTEpPEca K chepam nmpodhecCUOHATBLHOMN NeITeIbHOCTH, CBSI3aHHOM C (PU3HKOM.

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

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

[Ipennaraemslii B mporpamme 1no Gpusnke nepeyeHsb J1abopaTOPHBIX U MPAKTHUECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YUETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00yJarOIuXCsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMEHTaNbHAas Hayka o npupoje. HayuyHblii MeTOa MO3HAHHUA U METOJbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U TeopHus B Mpoliecce Mo3HaHus npupoabl. HabmroaeHne u sKCriepuMeHT B
buzuke.

Crioco0b! u3MepeHus (U3NYECKUX BEJIUYMH (QHAJIOTOBBIE U LU(PPOBBIE U3MEPUTEIbHBIE
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NUECKUX SBJICHUN U MPOLECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeabHasl )KUAKOCTh, UJICalIbHBIN Ta3, ToueuHbld 3apsn). ['unoresa. dusnueckuii
3aKOH, I'PAaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
IPAaKTUYECKOH J1eATENbHOCTH JHOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

N3mepeHnue cuiibl TOKa U HapsKEHUS B LIEMH [TOCTOSSHHOTO TOKA TP MOMOIIM aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ UppoBoil maboparopueil no ¢usuke. Ilpumepsl u3mepeHust GU3NIECKUX
BEJIMYMH IIPHA TOMOILIY KOMITBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBwkeHUE. OTHOCHUTENBHOCT MEXAHWYECKOro JABMKeHHsA. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIWHAT.
Tpaexropus.

[Tepemernienure, CKOpOCTh (CpeAHssl CKOPOCTb, MTHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBbI KoopauHAT. ClokeHue nepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHUS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpaUKH.

CBobomHoe mageHue. Y CKopeHrne cBOOOTHOTO naieHus. [[Bikenune Tema, OpomeHHOTo Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHUS MaTepuaibHOW TOUKU OT
BpPEMEHH U UX IpaduKu.

KpuBosnnHeliHoe 1BUKeHUE. [[BrkeHNE MaTepruaIbHON TOYKHU IO OKPYKHOCTH. YTJIOBasl U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJIbHOE (TaHT€HIMAJIbHOE) U IIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOIMYECKHE IIPOLECCHI: CIMAOMETP, JABH)KEHUE
CHapsI0B, LIEMIHBIE, IeCTepEHYAThIC U PEMEHHBIE NTepeadun, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogens cuctemsl 0TCUETA, MILTIOCTPALUS KUHEMAaTHUECKUX XaPaKTEPUCTUK JBUKEHUS.

Crioco0bI HcceJOBaHuUs IBUKCHHM.

Nnmroctpanys npeaeabHoro nepexoaa U N3MepeHe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHue IBIKEHHM C HCTIOIB30BAHIEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

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

N3mepenne yCKOpeHUs IpH IMIPSMOJIMHEMTHOM PaBHOYCKOPEHHOM JBUKEHUU 110 HAKJIIOHHON
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

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

W3yueHne OBMXKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl 0 MpsIMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanre 3aBHCHMOCTH TepHoja OOpalleHHus KOHWYECKOTO MAasTHHKA OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

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

Macca tena. Cuia. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroToHa 111 MarepuaibHOM TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbBIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoThl. JIBIkKeHHEe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe TpeHume. Cwina TpeHUS CKOJBXKEHHS M CHUJa TPEHHS TMOKOS.
Koadduiment tpenus. Cunia cOnpoTUBIECHUS MPHU ABHKEHUU Tella B JKUIKOCTH WU Tase, ef
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumesna.

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

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

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

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

PaBeHCTBO cuJl, BOBHUKAIOLIUX B PE3YJIbTATE B3AUMOAEHCTBUS TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec Tena npu yckOpeHHOM NMOABEME U TIAICHUN.

[leHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

W3mepeHue paBHOJEHCTBYIOMIEH CUJI ITPH JBMKEHUHU OpycKa 110 HaKJIOHHOM IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

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

W3yueHne IBMKEHUS CUCTEMBI T, CBI3aHHBIX HUTBIO, IEPEKHUHYTOH uepe3 JErKuid OJI0K.

N3mepenne kodpGuUIeHTa TPEHHUS 10 BEIMYUHE YIIIOBOTO KOA(PPHUIIMEHTa 3aBHCUMOCTH
Frp(N).

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

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

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

VYcnoBus paBHOBECHS TBEPLOTO TeEA.

YcroitunBoe, HeyCTOHUMBOE, O€3pa3TuYHOE PAaBHOBECHE.

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

Hemoncmpavyuu.

VYcnosus paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

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

HMnynbe cuiibl 1 H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT uMmmynbca MaTepualbHOM Touku. [IpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboThI CHITHIL.

MonHOCTb CUIIBL.

Kunetndeckast 2Hepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHMH KHHETHYECKON
SHEPrUU MaTepUaIbHON TOUKHU.

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



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

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHMsI MEXaHUYECKON YHEPIHUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

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

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, PUTypHOE KaTaHNUE HA KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE BUKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUU padOThI.

B3anmMHble npeBpaeHuss KHHETHYECKOW U TOTEHIUAIbHOW SHEPT U IIPU IEUCTBUH HA TEJO
CHUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

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

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue coxpaHEeHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHne KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

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

Onpenenenue pabOThl CHIIbI TPEHUS TP IBUKEHUH TeJla M0 HAKJIOHHON TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOoPUU.

OCHOBHBIE TOJIOKEHHUSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep IBM)KEHHS M B3aUMOJEHCTBUSA
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BellecTBa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmepatypa u crocoobl e€ u3mepenus. lllkama temmepatyp
Lenbcus.

Mopnenp naeanbHOro raza B MOJIEKYJISIPHO-KMHETHYECKOW TEOPHUH: YACTHUIIBI Fa3a ABUKYTCS
Xa0TUYECKU U HE B3aUMOJEHCTBYIOT IPYT C IPYTrOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temreparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IPOILIECCOB: U30TEpMa,
u30x0pa, n3obapa.

CBs13b MEXKy IaBJICHUEM U CPEIHEN KUHETUYECKOM S3HEPTHEN TOCTYIATEIBHOTO TEMIOBOTO
JBYDKEHUS MOJIEKYJT MJI€aJIbHOTO ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJIIPHO-KUHETHUECKON TEOPUH
HJICATHHOTO Ta3a).

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



TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
IIOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa llTepna.

[IpuTsxeHnue MoJIeKyI.

Mogenu KpUCTAIIINYECKUX PEIETOK.

Habumonenue u rccnenoBannue U30IpOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiuei ¥ XO0JOJIHON BOJOH.

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

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuyeckas (T/l) cuctema. 3aiaHue BHEITHUX YCIOBUH JUTsl TEPMOJMHAMUYECKOM
cucreMbl. BHemHre u BHyTpeHHHE apaMmeTphl. [lapaMeTpsl TEpMOIMHAMHYECKOM CUCTEMBI KaK
CpEeHME 3HAYECHUS BEJIUYMH, ONMCHIBAIOIINX €€ COCTOSSHHE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havano tepmoanHaMuku. CaMONpPOU3BOJIbHAS pelakcalus TepMOINHAMUYECKON
CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mogens uAcabHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPaBHEHUMH: YpaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpAIMsl YacTULl, BBICOKME TeMmeparypsl. Beipaxenue mis
BHYTPEHHEHN YHEPTUU OJJHOATOMHOTO UAEAIIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMOANHaMUKe. Beruucienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temnonepenadya kak crmoco® HW3MEHEHHUS BHYTPEHHEH HHEpruu TEepMOJWHAMUYECKON
cucTtembl 06e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.

KomnuectBo TemnoTel. TemTOoEMKOCTh Tena. YIenbHass W MOJISIpHAsA TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuIMBa. Pacuér kommyecTsa
TEIUIOTHI NpH Terutonepenaue. [lonstre o0 axnadaTHOM mpoliecce.

[TepBblit 3aK0H TepMOAMHAMUKH. BHYTpeHH: s sHeprus. KomaruecTBo TemoTs! 1 paboTa Kak
MepBI U3MEHEHHUS BHYTPEHHEH YHEPTUU TEPMOIMHAMUYECKONU CHCTEMBI.

Btopoil 3akoH TepMOAMHAMUKHM [JI1 PABHOBECHBIX IPOIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHUCTEMBI MPOXOIUT EAMHCTBEHHAs aauabara.
AOcoroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKH U1l HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTy OT OoJiee XONOMHOTO Telna K Oonee Harperomy Oe3 kommencanuu (Kmaysmyc).
HeoOpaTuMoCcTh NPUPOIHBIX MPOLIECCOB.

[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.



MakcumanbHoe 3Haduenune KIIJI. [ukn Kapno.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUs TEIUIOBBIX JBHUTarened. TernoBoe 3arps3HeHue
OKPYKAarOILEH Cpeabl.

TexHu4ecknue ycTpoMCTBa U TEXHOJIOTMUYECKHE IMPOLECCHI: XOJOAWIBHUK, KOHAUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNld, MapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIU3AUsS OMOOPTraHUIEeCKOTO TOIUTMBA AJIsI BEIPAOOTKH «TETUIOBOM» U DJIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTUueCKOM PacCIIMPEHUH.

BosaymHoe orauso.

CpaBHeHUE yJIEIbHBIX TEIJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTHOro mpoiiecca.

KoMmbroTepHbie MOEIN TEIJIOBBIX TBUTATEICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aguabaTtHOro npoiecca.

N3yuenne B3aMMOCBS3M IHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

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

Hacpiiennsle ¥ HeHachlllleHHble Mapbl. KadecTBeHHass 3aBHCUMOCTh IIJIOTHOCTH M
JABJICHUS] HACBIIIEHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00bEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JJaBJICHUS B KUIKOCTH.

BnaxHocThs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

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

Hedopmaruu tBEpHoro Tena. Pactskenue u cxxarue. Casur. Moayns FOnra. Tlpenen
yrnpyrux aedopmanui.

TemoBoe pacuiMpeHne KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U TMHEHHOE pacIIupEeHHUE.
AHTapMOHHU3M TETIJIOBBIX KOJIEOAHUI YacTUII BEIIECTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTUH B (Pa30BBIX Mepexoax.

YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTskeHHE. KoaduiimeHT MOBEepXHOCTHOTO HATsHKeHUs. KanunspHbie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHU4YecKne yCTPOWCTBA MW TEXHOJOTHYECKHME TIPOIECCH: KHUAKAE KPUCTAJUIHI,
COBpPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TemnnoBoe pacuupeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.



CmauuBanue.

KanumnspHele siBneHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHusl U IUIABJICHUS KPUCTAJUIMYECKOIO BELIECTBA.

Bunsr nedopmaruii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3ydeHune 3aKkOHOMEpPHOCTE HCTIapEHUsI )KUAKOCTEH.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbAA.

M3yyeHue CBOMCTB HACBHIICHHBIX IIaPOB.

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

N3mepenue ko3¢ puirenTa NoBepXHOCTHOIO HATSKEHHUS.

Uzmepenue moayns FOnra.

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

Pa3znea 4. diekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanus Tea U e€ MposABIICHUS. DJEKTpUYecKuil 3apaa. [[Ba BUaa 3JIEKTPUUYECKUX
3apsan0B. [[poOBOJHUKH, TUAIIEKTPUKH U TIOTYITPOBOJHUKU. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiaa.

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

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

Hanpsok€HHocTs  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
IEKTpUYECKOro NoJist. OQHOPOIHOE IINEKTPUUECKOE MTOJIE.

[ToTeHIMaIbHOCTh AIEKTPOCTATUUECKOTO MOJisA. Pa3HOCTh MOTEHLMATIOB U HAMpsKEHHE.
IToTreHumanpHas SHEPrus 3apsiaa B AIEKTPOCTATUUECKOM 1oJie. [[oTeHnHnal 3J1eKTpoCTaTHYeCKOTO
nosis. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLHMAIOB AJIS 3JIEKTPOCTATHUECKOIO MO
(KaK OZJHOPOAHOTO0, TAK U HEOJHOPOHOTI0).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone ToueuyHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpHO
3apspbkeHHOro mo oOwémy mapa. Ilome paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IUIOCKOCTH.
KapTuns! mTMHUN HAOPSHKEHHOCTH ATUX MOJIEN M SKBUIIOTEHI[UAIbHBIX IOBEPXHOCTEH.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMDNEeKTPUKHY B 3JIEKTPOCTATHYECKOM IOJI€E. J(ManeKkTpuyeckas NpOHUIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJAEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOHJIEHCATOopa.

[TapanmenbHOoe  coeauHeHne  KoHAeHcaTopoB.  IlocnmenoBaTenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOoPA.

JIBrKkeHMe 3apsyKEHHON 4acTULbl B OAHOPOJHOM JIEKTPUYECKOM IIOJIE.

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

Hemoncmpayuu.

Y CTpolcTBO ¥ IPUHIUIT JCUCTBUA SJIEKTPOMETpA.



DIIEKTPUYECKOE TTOJIE 3apSHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

YCTpolCTBO U AEMCTBUE KOHJAEHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOIIA M IUIACTUH, PACCTOSHUS
MEXAY HUMH U IU3JIEKTPUUECKON IPOHNULIAEMOCTH.

DHeprus AMEKTPUUIECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCAaTopa.

3apsaKa U pa3psiiKka KOHAEHCAaTOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OueHka cu1 B3auMOJCICTBUSA 3apsKEHHBIX TEll.

Habmroienue npeBpalieHust SHEPTUu 3apsKeHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3IIyYeHUs
CBETOAMO/A.

W3yuyenue npoTekaHus TOKa B LIENH, COEPKAIIECH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIHUANOB (HANPSOKEHHs) MPH  MOCIEAO0BATEIHLHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBusa  CylmecTBOBaHHS TOCTOSIHHOTO  JJIEKTPUYECKOrO ToKa. JcToyHMKM —TOKa.
Hampsoxkenne U u 3J1C é&.

3axon OMa a1 yyacTKa LemnH.

DNEKTPUUECKOE CONPOTUBIICHUE. 3aBUCUMOCTb COIIPOTUBIIEHHS OJTHOPOAHOTO IIPOBOIHUKA
OT €ro JUIMHBI U IJIOUIa/Id NOTIEPEYHOT0 CEUEHUs. Y IETIbHOE CONPOTUBIICHUE BEIIECTBA.

IlocnenoBarenpHOE, NapAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenuna.

MoIIHOCTB MEKTPUYECKOro ToKa. TeroBast MOITHOCTD, BBIAENIEMAast Ha PE3UCTOPE.

O/1C u BHyTpeHHee COPOTUBICHUE UCTOYHHMKA TOKa. 3aKkoH OMa JiIsl MOJIHOM (3aMKHYTOM )
ANEKTPUYECKON 1en. MOIHOCTh UICTOYHHMKA TOKa. KOpoTKoe 3amMbIKaHHE.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHK MIEKTPUIECKON SHEPIUH.

Hemoncmpayuu.

M3mepeHue cuibl TOKa U HaIIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS IS PE3UCTOpa, JIAMIIBI
HaKaJINBaHUs U CBETOIHOJA.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBIIEHUS ITPU IOCTOSTHHOM HAIIPSIKEHUH.

IIpamoe u3zmepenune DJIC. KopoTkoe 3ambikaHHe TajlbBaHUYECKOTO AJIEMEHTa M OIIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Crioco0bl coeTMHEHHsI ICTOYHUKOB ToKa, DJ{C Gatapeii.

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



Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, nPAKMUKyMm.

HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS /IS JIaMITbl HAKAJIMBAHUSA.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne D/1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

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

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

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DJleKTpUYecKass MPOBOAUMOCTh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXnpoBOAUMOCTb.

DJIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

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

OneKTpuuecknuii Tok B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIBHBIM pa3psl.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHuueckue yCTpOHCTBa U NPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AJIEKTPOHHO-JIyueBasi TPpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: U0, TPAH3UCTOP, (OTOIUO,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BHIIUIABKA AIIOMHHHS, OJEKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbl 2nekTpoau3a dapazes.

HckpoBoit pa3psa 1 NpOBOAMMOCTb BO3yXa.

CpaBHeHuE NPOBOAMMOCTH METAJIIOB U IOJIYIIPOBOJIHHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

Hab6nronenue anexrpomnusa.

W3mepenue 3aps1a OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COIIPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3n4ecKuil MPaKTUKYM.

CriocoOb1 m3MepeHust GU3NUECKUX BEIHMYUH C MCIOIH30BAaHUEM aHAIOTOBBIX U IHU(PPOBBIX
U3MEPUTENIbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
MOTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX U3MEPEHUH, HCCIIEIOBAHUN 3aBUCUMOCTEN (DU3MUECKUX BEITUYHH,
MPOBEPKa MPEAIOKEHHBIX THIMOTE3 (BHIOOP M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX pa3Jenax
«Y4YeHUUYECKHUI IKCIIEPUMEHT, JJA0OPATOPHBIE PAOOTHI, IPAKTUKYM ).



MexknpeaMeTHbIe CBS3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce oCymiecTBIseTcs ¢ y4EToM
COJICPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OHWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nonHaAmMuUA, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3nyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHHUE, MOJICIh, H3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, H3MEPUTEITHLHBIC
npuOopsl, udpoBas 1adopaTopHsl.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkusa, napabona,
runepboina, ux rpaduku u cBoiicTBa. Tpuronomerpudeckue GyHKIUN: CHHYC, KOCHHYC, TAHTEHC,
KOTaHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. BEKTOPHI M HMX MPOCKIMM HA OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TenI000MeH
JKUBBIX ~ OpPraHU3MOB, TCIUIOBOC  3arpsA3HCHHUE  OKPYXAlomeW  cpeapl,  yTHIU3alus
OMOOPraHNYECKOrO TOILIUBA JIJISi BHIPAOOTKH «TETUIOBOW» WM 3JICKTPOIHEPTUH, MOBEPXHOCTHOE
HATSHDKCHUE U KallWJUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHAs Macca, TOJTyYeHHe HAaHOMATEPHAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, )KHUJIKOCTEH U
ra3oB, OJKUIKHAE KPHUCTAUIBI, DJJICKTPHUYECKHE CBOWCTBA METAJLIOB, OJCKTPOIUTHUYECKAS
JUCCOLIMAINs, TalbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIIHS.

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

Texnonozua: npeodpa3oBaHye ABUKEHUH C NCIIOIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
KUJKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIHMH (KPOHINTEWH, penéryaTsie
KOHCTPYKIIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAaHEHUS MEXaHHUKHU B TEXHHUKE (TUPOCKOI, BOJOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHIWIIMOHEP, TEXHOJOTHUU IIOJIYYCHUS COBPEMECHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, ra30pa3psAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, TalIbBAHUKA.

11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSIHHBIX MAarHUTOB M TPOBOJAHUKOB C TOKOM. MarHuTHOe MoJeE.
BekTop mMarHuTHON MHAYKIMHK. [[pruHIMN Cynepno3nuy MarHUTHBIX MTOJIeH. JINHUM MarHUTHON
WHIYKITUH.

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

Cuna Amrmepa, e€ HanpaBJIE€HUE U MOYJIb.

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

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

TexHu4eckne yCTpPOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, JJIEKTpoJABHUraTesb SKoOu, yCKOpUTEIU
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.



KapruHa nMHMH MHAYKIMM MarHUTHOTO IIOJS IOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

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

B3aumopneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

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

[TpuHIMN AeiCTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomul, nPAKmMuKym.

HccnenoBanre MarHUTHOTO NOJISl HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKLIMU HAa OCHOBE NU3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKYus.

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

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

IIpaBuno Jlenna.

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

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTMUECKHUE TPOLECCHl: UHAYKIIMOHHAS 11€4Yb, COJIEHOU,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHA B MArHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON UHTYKIIUY.

UccnenoBanue 3apucumocty 3 J]C HHIYKIIUN OT CKOPOCTH U3MEHEHHSI MATHUTHOTO IMTOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMUHHUEBOM (MeIHOI) TpyOe.

SIBlieHME CAaMOMHIYKIIUH.

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

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue sBJI€HUS AIEKTPOMarHUTHOM MHIAYKIIUH.

Omnpenenenye HHAYKIIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka MoemH IeKTPOMAarHUTHOT'O TeHepaTopa.

Paznes S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOJIEOAHMS.



['apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTUYecKoe onucaHue (3aKOH COXpaHEHUsI MEXaHUUECKOU HEepTrun ). BbIBOI TMHAMUYECKOTO
OTHMCAHUS TAPMOHUYECKHUX KOJICOAHHUH U3 X YHEPTeTUISCKOTO U KHHEMAaTHIECKOTO OTTMCAHMS.

Ammatyna u ¢$aza kosnebanuii. CBsI3b aMIUIMTYbI KOJICOAHWN HMCXOJHOW BEIIMYUHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJeOaHU TPYKMHHOTO MasiTHUKA.

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

TexHuueckue yCTpONCTBA M TEXHOJIOTMUECKHE IIPOLECChl: METPOHOM, Yachl, Kauesw,
MYy3BIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTeTbHOrO ABMKCHHUS.

Hab6mronenre He3aBUCMMOCTH TIEPHO/Ia MaJIBbIX KOJIeOaHU rpy3a Ha HUTH OT aMIUTUTY/IbI.

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

HccnenoBanne konebaHWl Tpy3a HAa MAacCCUBHOW MPYXHUHE C IIeNbI0 (OPMUPOBAHUS
MIPEJICTaBICHUA 00 UeaTbHON MOJICIN TIPY)KHHHOTO MasTHHUKA.

3aKOH COXpaHEHHsI SHEPTUHU NIPU KOoJIeOaHUIX rpy3a Ha MPYKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPAKMuUKym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBI)KEHHUS TENa B X0/Ie KOJIeOaHH Ha yIIPYroM IMOIBECE.

N3yueHue ABUKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

UccnenoBanue yObIBaHUS aMIUTATY/IbI 3aTYXAOMIUX KOJICOAHUMN.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Tema 2. dnexkmpomazHumnole Koedanus.

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

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYPE.

3aryxaromuye DJeKTPOMarHuTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
Kosie0aHusl.

[lepemenHbIil TOK. MOIIHOCTH NEPEMEHHOTO TOKa. AMIUIUTYAHOE M JACHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS TIPU Pa3INdHON hopMe 3aBHCUMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHU.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENU CUHYCOUJAIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanbublii Tpanchopmatop. IIpousBoacTBo, nepenada U nmorpeOiIeHUE IEKTPUIECKON
SHEPIUH.

OKOJIOTMYECKUE PUCKHU TPU IPOU3BOJACTBE 3JIEKTpo3Hepruu. KynbTypa Hcnonb30BaHUs
AJIIEKTPOIHEPTIUH B TOBCEAHEBHOM KU3HHU.

TexHuueckrue YCTPOMCTBA M TEXHOJOTHMYECKHE TMPOLECCHI: JJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTpoIiepeaay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

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

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu nocienoBaTenbHOM COCIUHEHUHM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCcHopMaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEeIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue Tpanchopmaropa.

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

HaOnroneHue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUSA HX paclpocTpaHeHus. [lomepedynsle M IpoaosbHBIE
BoJIHBL. Ilepnon, ckopocTe pacnpocTpaHeHus U AJIMHA BOJNHBI. CBONCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

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

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBMS M3JIy4EHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3aumMHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

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

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBI paANOCBA3U U TeNeBUACHUA. Pagromokarus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, yibpTpa3ByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHU.

Habmionenne oTpaxxeHus U MPEeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnnu 1 1udpakiuy MEXaHMYECKUX BOJH.

AKYCTHYECKUI PE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro MNpUMEHEHHE.

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



HccnenoBanue  CBOMCTB — JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XKEHWE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHus.

Oo6HapyxeHne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3TyUSHUH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MpelOMIIEHUsT cBeTa. AOCOMIOTHBIA  TMOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTelnb mpenomiieHHs. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOILIEHHUE JUIMH BOJIH NP MEPEX0/I€ MOHOXPOMATUYECKOTO0 CBETA 4Yepe3 IpaHully pasjaesa
JIBYX ONTUYECKUX CPEI.

Xon nyueii B mpusme. Jucnepcust ceera. CiaoxHBIH cocTaB Oenoro cBeta. LIBer.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHyTPEHHETO OTPAKEHHUSL.

CoOuparomue W paccewBaromue JUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM c(eprueckoi
JIMH3bI OT €€ FTEOMETPUU U OTHOCUTEIIBHOTO MTOKA3aTENsl PETOMIICHHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xona syya, IpOoLIEIUIEro JIMH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKON OCH.
[TocTpoenune n300pakeHi TOYKU U OTPE3Ka MPSIMOI B COOUPAIOIIUX M PACCEMBAIOIINX JIMH3AX U
UX CHUCTEMaX.

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

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas omnrtuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX
UCTOYHUKOB. [IpuMepsl kaccuueckux HHTEPGEPEHIIMOHHBIX CXEM.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHu4yeckue yCTPOMCTBA W TEXHOJOTMUECKHE MPOLECChl: OYKH, JyNa, MEePUCKOIL,
¢doroanmnapat, MUKPOCKOII, TPOEKIIMOHHBIHN armapar, IpOCBETIECHNE ONTUKH, BOJJOKOHHAs ONTHKA,
I pakMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

Habmntoienne noaHoro BHYTpEeHHEro oTpakeHus. MoJieinb cBeToBoa.

HccnenoBanue xoa CBETOBBIX MTYYKOB Yepe3 IIOCKONMAPAILIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Mopaenu MUKpOCKOIIa, TeIeCKomna.

Hab6nronenue natepdepeHIinm cBeTa.

HaGmronenre 1BeTOB TOHKUX TIEHOK.

Habmonenue nugpakiuu cera.

N3yuenune nudpakiimOHHON PEIIETKH.



Hab6nronenue nudpakiinOHHOTO CIIEKTpA.

HabGmronenue qucnepcuu certa.

Habumronenue nonspusanuu cBera.

[TpumeHeHre noISPOUIOB ISl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, PAKMUKyM.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

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

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tony4yenue n300pakeHHs: B CHCTEME U3 IUIOCKOTO 3epKaja U JINH3BI.

[TonmyueHnue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHncTpyrnpoBanue TeIeCKOMMYEeCKUX CHCTEM.

Habmonenue nudpakuuu, nHTEphEepeHIINH U TOISPU3AIIH CBETA.

W3ydeHne noyaspu3aluy CBeTa, OTPaXXEHHOIO OT MMOBEPXHOCTU JUAJIEKTPHKA.

W3yuenne naTepGEpEHINN Ja3epHOTO N3TYICHUS Ha IBYX MIEIISX.

Habmronenue nucnepcuu.

Habmronenue u uccienoBanue nudpakiinoOHHOTO CIEKTpA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

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

Pa3zgen 6. OcHOBBI crienMaJILHOH TEOPHMU OTHOCUTEILHOCTH.

['paHuibl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAILLlEHUE
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

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

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

YyeHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE Pa0OThI, IPAKTUKYM.

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

Pa3nea 7. KBantoBasi pusuka.

Tema 1. KopnycKyaapHuo-601106011 Oyanu3m.

PaBHOBecHOE TemIoOBOE W3NIydYeHHE (W3IIyYeHHE aOCONIOTHO YEPHOro Teia). 3aKoH
cMemeHust Buna. [ ' unoresa [lnanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

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

JlaBneHune cBera (B 4YacTHOCTH, MIaBJICHHE CBeTa Ha aOCOJIIOTHO TIOTJIOLIAIOIIYIO U
abco0THO oTpaskarolryio noBepxHocth). OnbiTh I1. H. JleOenena.

BosHoBbie cBoiicTBa yactull. Bonubl ne bpoitns. Jlnvna BosiHbl ne bpoing u pa3mepsl
00J1aCTH JIOKAJIM3AIUY ABUXKYIIEHCs yacTuIlbl. KopryckymsipHO-BoTHOBOM myanu3M. Judpaxius
AJIEKTPOHOB Ha KPUCTAILIAX.

Criermnduka n3mepenui B Mukpomupe. CootHomenus HeornpeaenéuHoctei I elizendepra.



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

Hemoncmpayuu.

®doTor(hdeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI TTOTYIIPOBOAHUKOB OT OCBEILIEHHOCTH.
Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.
HccnenoBanue poTope3ncTopa.

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

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [manerapHas moaens atoma Pesepdopra.

[Tocrynarer bopa. M3nydenune u moriomnieHne (OTOHOB MPH MEPEXOJe aToMa C OIHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuuecKkne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHI: CHEKTPAIbHBIA aHAIN3
(cTIeKTpOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U IEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpeznenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPAKMuUKym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

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

Hyxnonnast monens sinpa ['eitzenOepra—MBanenko. 3apsan siapa. MaccoBoe ducio sipa.
N3oTomnsl.

PagnoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmaa. ['amma-
W3JIy4CHHUE.

3aKoH pagMOAaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBeHHbIN
¢don uznyuenus. Jlozumerpus.

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

Anepusie peakuuu. Jenenne wu cuHte3 sanep. SnepHsle peaktopbl. IIpobiemsl
YOPABJISIEMOTO  TEPMOSIIEPHOTO CHUHTE3a. JKOJOTMUYECKHE aCMeKThl Pa3BUTUS  SECPHOU
SHEPreTUKHU.

Mertonbl perucTpauuu U UCCIEI0BAaHUS JIEMEHTAPHBIX YaCTHL.

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

®usuka 3a npeaenamu CtanaapTHON Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsL.

EnuHcTBO n3udeckoit KapTUHBI MUpAa.



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

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpekoB dacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIL30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTuIl aTlOMUHHEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otansl pa3BUTHA acTpoHOMUU. [IpuKnagHOe 1 MUPOBO33PEHUECKOE 3HAUEHHE ACTPOHOMUH.
[TpruMEeHUMOCTH 3aKOHOB (PU3UKHU IJ1s1 00BICHEHUS MPUPOIBI KOCMUYIECKIX OOBEKTOB.

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

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAHEThI, UX BUIUMOE JBUKCHHUE.

ConneuHas cucrema.

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

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TVIABHOW MOCIEA0BATEIBHOCTUA. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIs 3BE3/1 TJIABHOM
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABIEHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE ABIPHI B sAPax TAAKTHK.

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

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

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

Hab6monenus B Teneckon JIyHbl, IUIaHeT, TYMaHHOCTEHN U 3BE3/IHBIX CKOIUICHUH.

Du3n4ecKuil MPaAKTUKYM.

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

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEN (PU3NYECKUX BETTUYHH,
MPOBEpPKa MPEAIOKEHHBIX THMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX pa3fenax
«Y4YeHNYECKH SKCTIEPUMEHT, 1a00paTOpHbIe PaObOThI, TIPAKTHUKYM)).

O0o01maroniee MOBTOPEHHME.

OO0o0OmieHne W CUCTeMaTu3alusl  COAepX aHusl  pas3neioB Kypca «MexaHuKay,
«Momnekynsipaast pU3MKa U TEPMOJUHAMHKAY», «IIEKTpoauHaMuKay, «KoneOGaHUs ¥ BOJHEI,
«OCHOBBI CHeIUaNbHONM TEOpUHU OTHOCHTENbHOCTH», «KBaHTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
ATHYECKOH chepax NesTeTbHOCTH YeIOBEKa, POIb U MECTO (DU3UKHU U ACTPOHOMUU B COBPEMEHHOMN
HAay4YHOW KapTHUHE MHpa, 3HAYCHHE OIMMCATEIbHOW, CHCTEeMAaTH3UPYIOIIECH, OOBSICHUTEIHLHON W



MPOTHOCTHYECKON (QYHKIMH (U3UIECKON TEOpUH, POJIb (PU3NUECKOW TEOPHH B (POPMUPOBAHUU
npeCcTaBiIeHu 0 (PU3NUYECKON KapTHHE MHUPa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUH O IPHPO/IE.

MexnpeaMeTHbIe CBSI3H.

Nzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHs B 11 kiacce ocyiiecTBisieTcs: ¢ y4ETOM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3uyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOJEHHE,
HKCIEPUMEHT, MOJCTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, IIOTPEIIHOCTH H3MEPEHH, N3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHUI. Tpuronomerpuueckre (yHKIIUU: CHHYC,
KOCHUHYC, TAQHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOphl U HX
NPOCKIIMH Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3IIEMEHTApHBIX ()YHKIIHA.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTIPEACICHNE TUIOMAAN TUIOCKUX (GUTyp B 00BEMa Tell.

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

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpUCTAJIMYecKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

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

Texnonozusa: NpUMEeHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, JIEKTPOBUTATEIb
SlxoOu, reHepaTOp MEPEMEHHOIO TOKA, HWHAYKIHOHHAs TIe4yb, JHUHUM 3JIEKTponepeaad,
DIIEKTPOABHUTATENb, pajgap, paAUONPUEMHHUK, TENEeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl TMAarHOCTUKAa B TEXHHUKE, IMPOCKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, SJI€pHAs YHEPIeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUs yueOHOro npenmMera «Pu3nka» J0JKHBI OTpaXxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HO3ULIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXJeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIiecTBna,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:

e cOpMHPOBAHHOCTh TPAXKIAAHCKOW TIO3ULUU OOYYAIOIIErocs KaKk aKTUBHOIO M
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

® [IPUHATHE TPAJAULUOHHBIX OOIIEUYETOBEUECKUX I'YMAHUCTUYECKUX U JEMOKPAaTUYECKUX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

® yMEHHME B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKLIUSAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K TYMAHUTApHOW U BOJIOHTEPCKOM EATENBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHNSA:

e c(hOpMHUPOBAHHOCTb POCCUMCKOMN Ipa)1aHCKOW MACHTUYHOCTH, MATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

e CrocOOHOCTH OLIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEILICHHSI, OPUEHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YUEHOTO;

® 0CO3HaHME JMYHOTO BKJa/a B IOCTPOEHUE YCTOHUNBOTO OYy/IyIIEro.

ICTETHYECKOr0 BOCTIMTAHUSA:

® DOCTETMYECKOE OTHOLIEHHME K MHpPY, BKJIIOYAs JCTETUKY HAay4dHOIO TBOPUYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHATBHONU IEesTeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIeit
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE MJIaHBbI;

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa3oBaHMIO B 00JacTH (U3UKU Ha
IPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e Cc(hOPMHUPOBAHHOCTb HKOJOTHYECKOM KYJIbTYphl, OCO3HaHME TJI00AIBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

¢ IUIAHMPOBAHME U OCYLIECTBIECHUE ACHUCTBUN B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HaHUSA
1eyeld yCTOMYMBOrO pa3BUTHUS YETIOBEUECTBRA;



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

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

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

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBLIC yqeﬁnme JeHCTBUA
ba3oBble JJornveckue aelcTBUSA:

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

OIPENENATh eI AEITEIBHOCTH, 331aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3HUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITEIBHOCTH;

KOOPJMHUPOBATh M BBIIOJHATE pabOTy B YCIOBHUSIX PEalTbHOIO, BUPTYaJIbHOIO U
KOMOWHHUPOBaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

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

BJIa/IETh HABBIKAMH Y4€OHO-HCCIIEI0BATENBCKON U MPOSKTHOU AESITENFHOCTH B 001aCTH
(GU3MKYM, CHOCOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSITENIEHOMY TIOMCKY METOJIOB
pemreHus 3amad  (QU3HYECKOTO COJEp)KaHUs, MPUMEHCHHIO PAa3JIMIHBIX METOOB
TIO3HAHWS,;

BJIQJICTh BUJIAMH JICATEIHHOCTH I10 MOJYUYCHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX CUTYallUIX, B TOM YHUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIC CBSI3W M aKTyallU3UpPOBATh 3aJady, BBIJIBUTaTh
TUIOTE3Y €€ pelIeHus, HAXOIUTh apTYMEHTHI IS I0Ka3aTebCTBA CBOUX YTBEPKICHHIH,
3aJ1aBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS,

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OILICHUBATh UX IOCTOBEPHOCTH, TPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIC 33]a4i B 00pa30BATEIbHON NEATEILHOCTH, B
TOM YHCJIC TIPHU U3YUSHHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS TI0 (PU3UKE B IPAKTHUECKYIO 00IaCTh KUZHEACITEILHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



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

PatGora ¢ undopmanmeii:

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

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJOTHH B
pCIICHNH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPTraHU3AlMOHHBIX 3aJa4 ¢
coOnrofecHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepekeHusi, TPABOBBIX M JTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

CO3/MaBaTh TEKCTHl (U3MUYECKOTO COJCPKAHUS B Pa3IMUHBIX (opmarax ¢ y4éTom
Ha3HAUYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
NPECTABICHUS U BU3yaTH3allHU.

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

OCYIIECTBIISAITH OOIICHHE HA ypOKaX (PU3UKU U BO BHEYPOUHOH €ATEIbHOCTH;
pacro3HaBaTh NPEANOCHIIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHONU PabOTHI;
BBIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUHN ¢ yU€TOM OOIIUX MUHTEPECOB U
BO3MOXHOCTEN KaXJ0r0 WICHa KOJUIEKTUBA;

IPUHUMATh LEIU COBMECTHOW JEATEIBHOCTH, OPraHU30BbIBATH M KOOPAWHHUPOBATH
JIEUCTBUA MO €€ NOCTHUKEHUIO: COCTABJIATH IUIAH JACHMCTBUM, PaCHpelNessiTb POJU C
y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;

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

npeyiaraTh HOBbIE MPOEKTHI, OLIEHUBATH UIECH C MO3ULIUA HOBU3HBI, OPUTHHAJIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATETHMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYyaIUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MMO3HABATENBbHYIO JEATENBHOCTh B 00JIaCTH (PU3MKH U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHUs PACUETHBIX U KAUeCTBEHHBIX 3a/1ad, TUIaH
BBITTOJIHEHUS TTPAKTUYECKOH pabOThl ¢ YIETOM HMMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPEMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

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

OLIGHUBATh MIPHOOPETEHHBIN OIIBIT;



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

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

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

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

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

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IpU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OMIUOKH.

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

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

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

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

BHYTPEHHEN MOTHBALMM, BKIFOYAOLIEH CTPEMIICHUE K JOCTHXKEHHIO IIEJIH U YCIEXY,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;
OMIIaTuH, BKHIO‘I&IOIIIC?I CIIOCOOHOCTH MMOHUMATh OMOIHOHAJIBHOC COCTOAHUC APYTHX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBAaTh OTHOLIEHHS C
JIPYTUMH JHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOH(IUKTHI.

I[TPEAMETHBIE PE3YJIBTATEHI

K xonny oOyuenus B 10 knacce npeniMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHHI:

NOHUMATh pPOJNb (U3UKH B DKOHOMHYECKOW, TEXHOJIOTHYECKOH, 3KOJIOTHYECKOH,
COLIMAJILHOW M 3THUYECKOU cdepax NesTeNIbHOCTH YeJOBEeKa, POjb U MECTO (PU3UKU B
COBPEMEHHOM Hay4YHOM KapTHHE MUPA, 3HAYCHUE O CATEIbHON, CUCTEMAaTU3HUPYIOIIEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKOM (PYHKIMI (u3nueckoldl TeopuM — MEXaHHKH,
MOJICKYJIIPHOHM (PU3KUKHU U TEPMOAMHAMUKH, POJIh (PU3NIECKON TEOPUH B (HOPMHUPOBAHUH
MIPEACTABICHHUH 0 GU3NICCKOI KapTHHE MUPA;

pas3InyaTh yCIOBUS IPUMEHUMOCTH MOAEIeH (PU3NYECKUX TEN U MPOLECCOB (SABICHUMN):
UHepLHalbHas CUCTEMa OTcuéra, abCOJIIOTHO TBEPIOE TEJO, MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOIHOE MaJicHHE, aOCOIIOTHO yIpyras aedopmarus,
abCOJIIOTHO YNPYyroe U aOCOIIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJIEIH ra3a, >KUIKOCTH



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

pa3iauyath yciaoBuUsS (TpaHUIBl, 00JacTH) NPUMEHHUMOCTH (PU3MYECKHX 3aKOHOB,
NOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

aHATM3UPOBAaTh W OOBACHATH MEXAHWYECKHE TIPOLECChl M SBJICHHSA, HCIIOJIb3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBI MEXaHUKHU (OTHOCHTEIHbHOCTh MEXaHMYECKOIro
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O ABI)KEHHUS, MpeoOpa3oBaHUs
["anunes a1 CKOPOCTU M IEpEMELIEHM S, 3aKOHbI HpI0TOHA, IPUHILIUIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBl COXpPaHEHMsI UMIyJIbca U
MEXaHUYECKOM 3HEPTuu, CBS3b pabOThI CUIIBI C U3MEHEHHEM MEXaHMYECKOH SHEpTuu,
YCIIOBUSL pPaBHOBECHS TBEPAOTrO Tejia), MPU STOM HCIHOIb30BaTh MaTeMaTHYeCKOe
BBIPQKEHUE 3aKOHOB, YyKa3blBaTh YCIIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB!
npeoOpa3zoBanuii ['anmuies, BTOpPOro © TpPEThero 3aKoHOB HproTOHa, 3aKOHOB
COXPaHEHHUs UMITYJIbCa U MEXaHUYECKOM SHEPruu, 3aKOHA BCEMUPHOIO TATOTEHUS;
AQHAIN3UPOBATh U OOBSACHATH TEIJIOBBIE IPOLECCHl U SIBJICHUS, UCIOIb3Ysl OCHOBHbBIE
nonokeHus MKT u 3akoHbI MOTEKyIsipHON (PU3UKK U TEPMOJUHAMUKY (CBS3b IaBICHUS
UJeaNbHOIO ra3a CcO CpPEeIHEW KUHETUYECKON HHEpruer TEeIIOBOrO JIBHXKEHHS H
KOHIIEHTpaLEHN ero MOJIEKYJ, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEAHEN KHHETHUECKON
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €ro YacTHll, CBS3b JAaBJICHUS HJI€aJIbHOIO Ta3a C
KOHIIEHTpaLMEN MOJIEKYJI M €0 TeEMIIepaTypol, ypaBHeHue MenneneeBa—KnanelipoHa,
NEPBBIN 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAHEHHUS YHEPIMH B TEIIOBBIX IIPOLIECCAX),
IIPY 3TOM HCIIOJIb30BAaTh MAaTEMATUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IIPUMEHNMOCTH ypaBHeHMs MenaeneeBa—KnaneipoHa;

AQHAIN3UPOBATh UM OOBACHATH JJIEKTPUYECKUE SIBICHUSA, HCHOJIb3ysl OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOIMHAMUKHU (3aKOH COXPaHEHMsI AJIEKTPUUECKOI0 3apsija,
3akoH KyloHa, NOTEHIMAIBHOCTB AEKTPOCTATUYECKOTO NOJISA, IPUHIIMII CYIIEPIIO3UIIUN
AIIEKTPUYECKUX TOJIEH, TIPU ITOM YKa3bIBas yCIOBUSA NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOIIEHMsS: 3aKOHbI OMa /Ui ydacTKa LEeNU U JUIs
3aMKHYTOH aseKkTpuyeckoi 1ienu, 3akoH /xoynsa—Jlenna, npasuia Kupxroda, 3akoHbl
Dapanes 171 2JIEKTPOIU3A);

ONMCHIBaTh (PU3HUECKUE MPOLECCHl U SBICHMSI, HCIIONb3Yys BEJIUYUHBL: IEpEMEIlEHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JA U CUCTEMBI TEJN, CHUJIA, MOMEHT CHJIbI, JaBJICHHUE,
NOTEHLMANIbHAsl SHEPrusi, KUHETHYecKas HHEeprusi, MexaHudeckas sHeprus, padbora
CHUJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIa TSKECTH, CUJIa yIIPYroCTH, CUjla TPEHUs,
MOIITHOCTb, SHEPIUs B3aUMOICHCTBHS Tena ¢ 3eMIEN BOIU3U €€ MOBEPXHOCTH, SHEPTUs
ynpyroi aedopMauu MpyXHHbI, KOJIUYECTBO TEIUIOTHI, a0CONIOTHAs TemIleparypa
Telna, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPTUsl UI€AIbHOTO OJTHOATOMHOTO T'a3a,
paboTa wuIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH Bo3ayxa, KIIJ wmaeambHOTO
TEIJIOBOTO JBUTATENISA; JEKTPUUYECKOE MOJIE, HANPSHKEHHOCTh 3JIEKTPUYECKOTO OIS,
HANpsDKEHHOCTH TOJISI TOYEYHOrO 3apsiia MM 3apsDKEHHOTO I1apa B BaKyyMe M B
JUDJIEKTPUKE, MOTEHLMAN 3JIEKTPOCTaTUYECKOrO0 TMOJs, Pa3HOCTh IOTEHIIHMAJIOB,
3JIEKTPOJABIKYIIAs CHJIA, CHJIa TOKA, HAIpSHKEHUE, MOIIHOCTh TOKA, JJIEKTpHUYECKas
€MKOCTb IIJIOCKOTO KOHAEHCATOpa, COMMPOTUBIIEHUE YYaCTKa LENH C MOCIEA0BATEIbHBIM
U TapauleIbHBIM COEAMHEHHEM PE3UCTOPOB, DSHEPrus dJIEKTPUUYECKOTO IO
KOHJIEHCATOPa;



OOBSICHATH 0COOCHHOCTH MPOTEKaHUs (PU3NUECKUX SBJICHUN: MEXaHMUECKOE ABM)KEHUE,
TEIIOBOE ABM)KEHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUYKEHUE,
muddy3us, ucmapeHue, KUIMCHWE W KOHACHCAIWsS, TUIABIICHUE WM KPUCTAILTU3ALUSA,
HaIpaBJICHHOCTh  TEIUIONEPENayu, dSJEKTpU3alus TeJl, HAKBUIOTCHIHAIBHOCTH
MTOBEPXHOCTH 3aPSKEHHOIO TPOBOJIHUKA;

MIPOBOJNTH WCCIICIOBAHUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYMHBI OT JAPYroM C
UCIIOJIb30BAHUEM IMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
bukcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPENIHOCTEH W3MEPEHHiA, NeNaTh BBIBOJABI IO
pe3ynbTaTaM UCCIIEI0BAHMUS;

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

IIPOBOJIUTH OTIBITHI IO TPOBEPKE MPEIIOKEHHON TUIIOTE3bI: IJITAHUPOBAThH SKCIICPUMEHT,
coOupaTh FIKCIIEPUMEHTATIBHYIO YCTAHOBKY, AaHATTU3UPOBATh MOJIyU€HHBIE PE3yIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUIIOTE3bI;

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

pemaTh pacyETHBIC 3a7]a4H C SBHO 33JJaHHOM U HESIBHO 33/IaHHON (PU3HUECKOM MOJIETIBIO:
HA OCHOBAaHMM aHalW3a YCJIOBHs OOOCHOBBIBATH BBIOOp (PHU3UYECKOW MOJEINH,
OTBeUaroleil TpeOOBaHUAM 3a/1a4H, IPUMEHSITH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYyJaThl (U3HYECKUX TEOPUH IIPU HCIIOJIB30BAHUM MATEMAaTHUYECKHUX METOJIOB
peuieHus 3a7av, MPOBOJAUTH pacy€Thl HA OCHOBAHUM HWMEIOIIMXCS JTaHHBIX,
AQHAJIM3UPOBATh PE3yAbTaTbl M KOPPEKTUPOBATh METOJbl pPEHIEHUS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

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

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

AQHAIM3UPOBATh M  OLIEHWBATh TMOCIEJICTBUS OBITOBOM M  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (DU3UYECKHMMH TMpOIeccaMu, C TO3MIIHMA
9KOJIOTHUYECKOM 0€30macHOCTH, MIPEACTABICHHI 0 panoHaIbHOM
IIPUPOJONOIB30BAHNM, a TAKKE€ Pa3yMHOM MCIOJIb30BAHUU JOCTWKEHUW HAyKd |
TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MIPUMEHSATH Pa3JIMYHbIC CIIOCOOBI paboThl ¢ HHpOPMAITHEH (HU3UIECKOTO COACPIKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX  HH()OPMAIIMOHHBIX  TEXHOJIOTUW, TIPU  ITOM
HCIIOJIb30BaTh COBPEMEHHBIC HHPOPMAITMOHHBIE TEXHOJIOTHH I TIOUCKA, TIepepaboTKu
U MIpeAbsBIICHUS Y4eOHOM U HAyYHO-TIOMYNSIpHON MH(pOpMaLIUU, CTPYKTYPUPOBAHUS U



MHTEpIIpEeTalui UHPOPMAINH, TOTYYeHHON U3 Pa3IMYHBIX HUCTOUYHUKOB, KPUTHUYECKH
aHAJTM3UPOBATh IMOJIy4aeMyl0 WH(GOpPMAIMIO U OICHHWBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINXCSI 3HAHUH, TaK ¥ Ha OCHOBE aHAJIM3a NCTOUYHUKA HH(pOpMaIH;
IPOSBIATh OPraHU3ALMOHHBIE M IIO3HABATEJIBHBIE YMEHMS CaMOCTOATEIbHOTO
IpUOOpEeTEeHUs] HOBBIX 3HAHWW B MPOIECCE BBHINOIHEHHUS IMPOCKTHBIX U y4eOHO-
HCCJIEIOBATENBLCKUX PadoT;

paboTaTh B IpyHIe C WCHOJHEHHUEM pA3IMYHBIX COLIMAJIBHBIX POJICH, IIIAHUPOBATh
paboTy TpYMNIbI, palMOHAIBHO pPACHpelNesTh IesTeNIbHOCTh B HECTaHJAPTHHIX
CUTYallUsIX, aJIcKBaTHO OLIEHMBATh BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIbI B PELIEHUE
paccMaTpuBaeMoid MPOOIIEMEI;

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

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

MOHUMATh pPOJb (U3UKKM B HKOHOMUYECKOHM, TEXHOJIOTHMYECKOH, COIHUANIbHONH U
ATHYECKON cdepax IesTeIBbHOCTH YeNOBEKa, POJb U MEeCTO (PU3MKH B COBPEMEHHOM
Hay4YyHOW KapTUHE MUpa, POJIb aCTPOHOMUHU B MPAKTUYECKOU 1€ATEIHHOCTH YEJI0BEKa U
JalbHEHIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHH, 3HAUEHHUE  ONUCATEJIbHOM,
CUCTEeMATHU3UPYIOIIEH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nueckoit
TEOpUU — DIJIEKTPOJAMHAMUKH, CHEIHAIbHON TEOpUU OTHOCUTEIBbHOCTH, KBAHTOBOMU
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TNpPEACTaBICHUN 0 (U3HUECKOi
KapTHHE MHUpPA, MeCTO (u3MyecKod KapTHHBI MHpa B OOILEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUI O IPUPOJIE;

pas3nyath yCIOBUS IPUMEHUMOCTH MOAeel (PU3NYEeCKHUX Tel U MPOLEeCcCOB (SIBICHUIN):
OIHOPOJHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE IIOJI, TapMOHHUYECKHE
KojeOaHusl, MaTeMaTUYeCKUHd MAasTHUK, WACaJIbHBIA MNPYXUHHBIH  MAasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBIN KOJIEOATEeNbHbIM KOHTYp, TOHKAas JMH3a, MOJeNIeH
aToMa, aTOMHOTO s1ipa U KBAaHTOBOW MOJIEJIH CBETA;

paznuyaTh yclnoBUs (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
HCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBACHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUS, HCIIONb3Ys
OCHOBHBIE TIOJOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKH M CIIEHUAIbHOW TEOpUHU
OTHOCHUTENIbHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AmIiepa, cuia
JlopeHnia, 3aKOH 3JEKTPOMAarHMTHOM MHAYKIMM, npasuiao Jlenma, cBs3zp JOC
CaMOMHIYKIMH B AJIEMEHTE JIEKTPUUECKOM LIETIN CO CKOPOCTHIO U3MEHEHUSI CUJIBI TOKA,
MOCTYJIaThl CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHHIITENHHA);

aHAJTM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHl U SABJICHUS, UCHIOIb3Ys IMOJ0KEHUS
KBaHTOBOW (u3uku (ypaBHeHue OiHITEHHA a1 doTod(Pderra, mepBeliii U BTOPOU
MoCTyJaThl bopa, MpUHIMI COOTHOIICHHS HeompeaenéHHocTel [ eizendepra, 3aKOHBI
COXpaHEHHUs 3apsI0BOTO U MacCOBOTO YMCEN U PHEPTUU B AJIEPHBIX PEAKLUAX, 3aKOH
paZoaKTUBHOIO pacnaja);

OTKCHIBAThH (PU3MUYECKHUE MPOLIECCH! U SBJICHUS, UCIIOIb3Ys BEIMUUHBL: HANPSHKEHHOCTH
IIEKTPUYECKOTO OIS, TOTEHIIUAJ AIEKTPOCTATUYECKOTO 10JIs, pAa3HOCTh IOTEHIIMAIOB,
3JEKTPOABMKYIIAs CHJIA, WHAYKIUS MAarHUTHOIO IIOJII, MAarHUTHBIA TOTOK, CuUja



AmMriepa, HMHAYKTUBHOCTb, OJJIGKTPOJBIIKYILAS CHJIAa CAaMOMHAYKLHH, DSHEprus
MAarauMTHOIO 1oJisd MPOBOJHHUKA C TOKOM, peJ'DITI/IBI/ICTCKI/Iﬁ HMITYJIBC, ITOJIHAA SHCPIrus-d,
SHEPTHUs TIOKOSI CBOOOHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO H
3apsij sipa, SHEPTUsl CBS3U Apa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHHUs (PU3MUYECKUX SBJICHUH: 3JICKTPOMArHUTHAS
WHAYKILINS, CAMOUHIYKIIHS, pe30HAHC, UHTep(hepeHIIHs BOIH, JUPPAKIH, JUCTIEPCUs,
NOJTHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuit apdext (poroaddekr), ansha- u
Oera-pacmansl saep, raMMa-u3iIydeHue sjep, Gu3ndecKue MPUHIMIBI CIIEKTPAIbLHOTO
aHaiu3a 1 paboThl J1a3epa;

ONpCAC/IAATL HAllpaBJICHUC WMHAYKIIMKW MAIrHUTHOI'O IOJIA HNPOBOAHHKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHna;

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

IMPUMCHATH OCHOBOIIOJAraromue aCTpOHOMHYCCKUC IMOHATHA, TCOPUHU W 3aKOHbBI JIA
aHanu3a U 00bsICHEHUS (PU3UUECKUX MPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX, B 3BE3HBIX
CHUCTEMax, B MEXTaJJaKTHUECKOM cpefie; ABUKEHUSI HeOSCHBIX TeJ, SBOJIOLUU 3BE3N U
Bcenennoii;

IMPOBOAWUTL MCCJIICAOBAHUC 3aBHCHMOCTEH (1)I/I3I/I'-ICCKI/IX BCJIMYHUH C HCIIOJIB30BaHHUCM
IPSAMBIX U3MEPEHUH, TPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJIyYEHHOW 3aBUCHUMOCTH (PHU3UYECKMX BEIMYMH B BHAE TpadUKOB C Y4ETOM
aOCOJIIOTHBIX ~ TOTpEIIHOCTEH M3MEpeHui, JenaTh BBIBOABI IO  pe3yjbTaTaM
UCCIIE/IOBAHMS,

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKUX BEIMYMH, NPU HTOM BBIOMPAThH
ONTHUMAaJIbHBIN MCTOJ H3MCPCHUA, OLCHUBATH aOCONIIOTHBIE W OTHOCHUTEINILHBIE
MOrpCIIHOCTHU MMPAMBIX U KOCBCHHBIX I/I3M€p€HI/II\/'I;

IMPOBOAUTDH OIBITHI IO IPOBEPKE HpCILJ’IO)KCHHOfI THIIOTE3bIL: IIJIIAHUPOBATh SKCIICPUMCHT,
coOMpaTh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJTM3UPOBATH MOTYyUECHHBIE PE3YIbTaThl U
JieNiaTh BBIBOJI O CTAaTyce NPeJI0KEHHON TUIIOTE3bl;

OIMUCBIBATH METO/BI IMOJIYYCHHA HAYYHBIX aCTPOHOMHWYCCKUX 3HaHI/H\/JI;

coOuoaTh TpaBmiia 0€30MacHOTO TpyAa NMPH MPOBEIACHUW HCCIEIOBAaHWN B paMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIET0BATEIbCKOW M TNPOEKTHON
JIeSITeIbHOCTH € HUCHOJb30BAHUEM HM3MEPHUTEIbHBIX YCTPOWCTB M JIaOOPaTOPHOTO
000pyI0BaHNS;

pelaTh pacu€THBIE 3aJ]auu € IBHO 33JaHHOM M HESIBHO 33JJaHHOM (PM3NUECKOM MOEIIbIO:
Ha OCHOBAaHUHM aHAJIM3a YCJIOBUA BBI6I/IpaTI) (1)I/I3I/I'-ICCKI/IG MOACIH, OTBCYAKIIUC
TpeOOBaHUAM 3a/la4yM, TPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThI
($u3nUecKUX TEOpUil MPHU HCIOJIB30BAaHUHM MAaTEeMAaTHYECKUX METOJIOB peIIeHus 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAHUH UMEIOIINXCS TaHHBIX, aHAJTM3UPOBATh PE3yIbTaThl U
KOPPEKTUPOBATh METO/IbI PEIIEHUS C YYETOM IIOJIIYUYECHHBIX PE3YIbTATOB;

pelaTh KaueCTBEHHbIEC 337a4l, TpeOyroImue MPUMEHEHHs 3HAaHUI U3 Pa3HBIX pa3ieiioB
Kypca (M3MKH, a TakKe MHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IIMKJIa: BBICTPAMBATH JIOTMYECKYIO LIETIOYKY PpAcCYyXJIEHHH C omopod Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SIBICHUS;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA 7151 O0BSICHEHUS! OCHOBHBIX MPUHIUIIOB PaOOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;



MPUBOUTH MPUMEPHI BKIIAa POCCUUCKHUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEIO MHpA, B pPAa3BUTHE TEXHUKU U
TEXHOJIOTHiA;

AQHAIM3UPOBAaTh U  OLEHUBATh IOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
JESTEIIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ (DU3MYECKMMH TMPOIECCaMH, C TIO3HIIHA
IKOJIOTMUYECKOMN 0e30MMacHOCTH, MIPEACTABICHUI 0 panMoHaIbLHOM
IIPUPOJONOIB30BAHNM, a TAKKE€ Pa3yMHOM HCIIOJIb30BAaHUU JOCTHKEHUU HAYKH U
TEXHOJIOTHH JIJIs TalbHEHIEero pa3BUTHS YEI0BEYECKOro 00IeCTBa;

MPUMEHSTh pa3INYHbIe CIIOCOOBI paboThI ¢ HHpOpMAIUeil GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
MCIIOJI30BaTh COBPEMEHHBIE HMH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIS IOKCKA, TepepadoTKU
U MIPEABSBIICHUS YIeOHOW W HAYYHO-TIOMYJIIPHOW WH(GOPMAIINHN, CTPYKTYPHPOBAHUS U
UHTEpIpETaluu UHPOPMAINH, TTOTYYSHHOW M3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAIM3UPOBATh MONy4yaeMyl0 MH(POpPMAIUIO U OICHHBATh €€ JIOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TAK M HA OCHOBE aHAJIN3a HCTOYHUKA WH()OPMAIINN;
MPOSIBJISATE OpPraHU3allMOHHBIE M [I03HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOIO
MpuoOpeTeHUsT HOBBIX 3HAHUN B TIPOLIECCE BBHIMIOJIHEHUS TMPOEKTHBIX M Y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

pabotath B TpyMIe C HMCIOJHEHHWEM pPa3UYHBIX COLMAIBHBIX POJICH, IMJIAHUPOBATh
paboTy TpYMIbI, pPAMOHAIBHO pPACHpeNesTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTyalUsAX, aJleKBaTHO OLIEHUBATh BKJIAJ KaXJOTO U3 YYaCTHUKOB I'PYIIbI B pELHICHUE
paccMarpuBaeMoi poOJIEMBI;

NpOSBISATE MOTHBALMI0O K Oyaymed mpodecCHOHANBbHOM — EATENbHOCTH IO
CIENUATBLHOCTSM (DPU3UKO-TEXHHUECKOTO MPODUIIS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
KourpoJububie | IIpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasznen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
11 H . 6 bu6mmoreka [IOK
' AP METOA HOSHAHIE HPHPOAH! https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
: 1
21 Kuenatiia 10 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Haniica 10 https://m.edsoo.ru/f16b68d7
53 C . 5 1 bu6mmoreka [IOK
' TATHRG TREpAOTO Tela https://m.edsoo.ru/f16b68d7
24 3 10 1 bubnuoteka [JOK
' AROHDI COXPAHCHITL B MEXAHIIE https://m.edso0.ru/f16b68d7
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 0 . 15 1 bubnmoreka [JOK
. CHOBBI MOJICKYJIAPHOKHMHETHUYCCKOU TCOPUHU https//medsooru/f16b68d7
bu6mmorexa [IOK
: . 1
3.2 Tepmonnnamuka. TerioBbie MaITMHBI 20 https://m.edsoo.ru/f16b68d7
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33 ArperaTHble COCTOSIHUS BellecTBa. Da3oBbie 14 bu6mmoreka [IOK
' HIEPEXOIBI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Paznen 4. JIEKTPOANHAMUKA
bubmuorexa [JOK
41 24
DUICKTPHHCCKOE H0J1C https://m.eds00.ru/f16b68d7
bu6mmoreka [IOK
4.2 I1 i % 24
OCTOSTHHBIN AJICKTPUICCKUIN TOK https://m.edso0.ru/fL6b68d7
4.3 ToKH B pa3IMYHBIX Cpeaax 6 bubmorexa HOK
' p pen https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Pasnen 5. PUBUUECKUUN [IPAKTUKYM
bu6mmorexa [IOK
A D i 1 1
> HHHCCKHI TPaKTHIYM 6 6 https://m.edso0.ru/f16b68d7
Hroro mo pazueny 16
PesehBHOE Bbe 10 bubmuorexa [JOK
BHOE BpeMs
P p https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrpouabsneie | IIpakTuuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
1.1 M 14
ATHITTHOE HOTE https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
1.2 1 1
HEKTPOMATHHTHAS MY KIS 3 https://m.edso0.ru/39859ef1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbI
bubmuorexa [JOK
2.1 M 1
CXMIHECKAE KOTICOAHIS 0 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
2.2 1
DHEKTPOMAHHTHbIE KoxeOats > https://m.edso0.ru/39859ef1
53 MexaHn4yecKkne U 3J1€KTPOMATHUTHBIE 10 1 bubnnorexka [JOK
' BOJIHBI https://m.edso0.ru/39859ef1
bu6mmorexa [IOK
24 O 25 1
e https://m.edso0.ru/39859ef1
Hroro 1o pasnery 60
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubmuorexa [JOK
3.1 O CTO 5 1
CHOBH https://m.edso0.ru/39859ef1
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Hroro no pazgeny S)
Paznen 4. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 K - i 1
OPHYCIYIAPHOBOMHOBOI AYATHEM > https://m.edso0.ru/39859ef1
bubmuoreka [JOK
4.2 )
rsHita aroma > https://m.edso0.ru/39859ef1
43 ®u3nKa aTOMHOTO s1/1pa ¥ JJIEMEHTAPHBIX 5 bubnnorexa [HOK
' YaCTHUIL https://m.edso0.ru/39859ef1
Hroro mo pazueny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bu6 OK
5.1 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 12 hgp:j;;iiilm 1398506f1
Hroro no pazgeny 12
Pazzea 6. PUSUUYECKUN MPAKTUKYM
bu6mmoreka [JOK
6.1 ) i 16 16
VSHACCIHI TIPARTHIM https://m.edso0.ru/39859ef1
Hroro no paszneny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cuctemaru3zanus 1 o0o0meHne
MPEIMETHOTO COJIEPYKAHUS U OIbITa bubnuorexa [IOK
7.1 ) 15
JEeSTeIbHOCTH, TPHOOPETEHHOTO MPU https://m.edso0.ru/39859ef1
n3yueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
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PesepBHOE Bpemst

10

bu6mmoreka [IOK
https://m.edso0.ru/39859¢ef1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

N KoanyectBo yacos DJIeKTpOHHbIe U (pPOBbIE

. Tema ypoka Beero Kontposabubie | IlpakTuueckue | 00pasoBaTejbHbIe
padoThI padoThI pecypcbl

1 ®usnka — pyHAaMeHTaTbHAs HayKa O 1 Bu6muoteka [JOK
npupoie https://m.edsoo.ru/1beef346

5 HayuHblIil MeTO/1 TO3HAHUS U METO/IbI 1 Bbu6moreka [JOK
uccie0BaHus GU3NUSCKUX SIBICHUN https://m.edsoo.ru/3a7fde29
OKCIIEPUMEHT U TEOPHUs B IIPOLIECCE

3 H03Ha§m{ Hpnponm.p HaGHI(I))neIime " 1 Bubmmorexa IOK

https://m.edso0.ru/34c¢49931
IKCIIEPUMEHT B (PU3UKE

4 Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH 1 Bubmmorexa IOK

https://m.edsoo.ru/ca2def03

5 AOCOI0THAs M OTHOCUTENIbHAS TOTPEITHOCTH 1 bubmmnoreka HOK
U3MepeHni (pU3NIecKuX BeTHUUH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Poib u mecto

6 ¢bu3uku B pOpMHUPOBAHUHN COBPEMEHHOMN 1 bubmuoreka [IOK
HayYHOU KapTHHBI MUPA, B IPAKTHYECKOH https://m.edsoo.ru/eabbded1
NeSITeIbHOCTH JTH01eH
Mexanuueckoe aBmxeHue. Cuctema orcyera.

7 OTHOCHUTEBHOCTh MEXAaHUYECKOTO 1 bubmuoreka [{OK
nprkenus. [IpsiMas u oOpaTHas 3a1a4u https://m.edsoo.ru/e9a52f02
MeXaHUKH
Pannyc-BekTop MaTepHaIbHON TOYKH, €TO bubmuoreka [JOK

8 1
NPOEKIUHU HA OCH KOOpJUHAT. TpaekTopusi. https://m.edsoo.ru/30a108a5
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ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJIUHAT

PaBHOMEpHOE NTPSAMOJIMHENHOE ABUKECHHUE.

bub6nmoreka [IOK

9 Fpa(bnquK(v)e OTHMCaHUEe PaBHOMEPHOTO https://m.eds00.ru/89ba7190
MPSIMOJIMHENHOTO JIBU>KEHUS

10 Ciio)keHue nepeMeleHU U CKOPOCTEH. bubmuorexa [JOK
Pemenue 3anau https://m.edso0.ru/761d18aa
HepaBHomepHoOe nBUKEeHHE. MTHOBEHHAs

11 CKprCTI). S?cxopjﬂne. [Ipsamonuneninoe brbmmorexa LIOK

https://m.edso0.ru/a99549a7

JIBUKEHHE C IOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanue npsIMOINHEHRHOTO Bbu6moteka [JOK

12
JIBIDKCHHUSI C TOCTOSTHHBIM YCKOPEHHEM https://m.edsoo.ru/b7560bbf
CBobOosiHOE MajzieHe. Y cKopeHue
CBOOOJIHOTO TaJIcHUs. 3aBUCUMOCTh bubnuorexa [IOK

13
KOODPJIMHAT, CKOPOCTH, YCKOPEHUSI OT https://m.edsoo0.ru/f738109c
BpPEMEHH U UX rpaduku

14 JIBm>xeHue Tena, OpOIIEeHHOTO MO YIIIOM K bubmuorexa [IOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonnHueiinoe nnxenue. BHKeHHE 1O

15 OKPYKHOCTH. YTJIOBas U JIMHENHAs CKOPOCTb. bubnnorexa [JOK
[Tepuon u wacrora. LIeHTpOCTpEeMHUTEIBHOE U https://m.edsoo.ru/33196fbe
IIOJIHOE YCKOPEHHUE

16 KonTtponbHas padora no teme "Kunematnka" Bubmmorexa IOK

https://m.edsoo.ru/1242f32e

IIepsriit 3axk0H HeroToHa. MHEpLUMaibHBIE

17 cuctemsbl orcuéra. [IpuHnun bubnuoteka [JOK

OTHOCUTEILHOCTH [ anues.
HewnneprinanbHble CHCTEMBI OTCUETA

https://m.edsoo.ru/5a9e4a64
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Cuna. PaBHozeicTBytomas cuna. Bropoit

bub6nmoreka [IOK

18 3akoH Hprorona. Macca https://m.edsoo.ru/141d3837
19 B3aumoneiictue ten. Tperuil 3aKoH bu6nmmoreka [IOK
HerotoHa https://m.edsoo.ru/57dba505
20 [Tpunimn cynepno3unuu cuil. Pemenue bubmuorexa [JOK
3a]a4 Ha IpUMEHEHHE 3aKOHOB HproToHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOIO TATOTEHUSI.
21 SKBHBaJIeHT}fOCTL TPaBUTALMOHHON U bubmmorexa LIOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
99 Cuiia TS)KeCTH U yCKOPEeHHE CBOOOHOTO bubmmoreka [JOK
HaJCHUS https://m.edso0.ru/22757f26
BIDKCHHE HEOSCHBIX TEJ M UX
23 JI/:I[CKyCCTBeHHI)IX cnyTtHUKOB. [lepBast Bubmmorexa IOK
https://m.edsoo.ru/11abfala
KOCMHUYECKasi CKopocTb. 3akoHbl Keruepa
bubnunoreka LIOK
24 Cuna ynpyrocti. 3akon I'yka. Bec Tena https://m.edsoo.ru/Oae2cd84
Cuna tpenust. [Ipupoaa v BUABI CUIT TPEHUS. bubnuoreka [IOK
25 JIBIKEHUE B )KUKOCTH U ra3e ¢ y4€ToM https://m.edsoo.ru/1fa86499
CHJIBI COTIPOTHUBIICHHS CPE/IbI https://m.edsoo.ru/2ch29676
%6 Hasnenue. I'napocrarnueckoe qaBiaeHUE. bubmuorexa [IOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AbGcomotHo TBepaoe Teno. [loctynatensHoe Bubmmorexa LIOK
21 Y BpallaTelibHOE JBUKEHUE TBEPOro Tela Bubmmorexa LIOK
https://m.edsoo.ru/2b95d57e
78 MOMEHT CUJIbl OTHOCUTENIBHO OCH BPAILICHHUS. bubnmnoreka [JOK
IIne4o cunsl https://m.edso0.ru/653d3459
29 CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY bubnmnorexa [JOK

teny. LleHTp TsxkecT Tena. YcinoBus

https://m.edso0.ru/9aa79a7d
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paBHOBECHUSA TBEPAOTO TCIA. BI/I,I[BI
paBHOBECUA

30 Pemrenue 3amau bubamorexa LIOK
https://m.edsoo.ru/dclcaacO
31 KoHnTtposbHas padota mo teme "J{uHamuka. bubmuorexa [JOK
CraTrka TBepaoro rena" https://m.edsoo.ru/9f5a574c
Hmnynsc MaTepuanbHONH TOYKU, CUCTEMBbI
39 MaTepuaibHbIX To4YeK. LIeHTp Macc cuctemsl bubnnoreka [JOK
MaTepualibHBIX TOYeK. Teopema o IBHKESHUH https://m.edsoo.ru/4bb8294b
IIEHTPa Macc
NmMrtynibe cHITBI 1 I3MEHEHHE UMITYJIbCA Tela.
33 3aKOZI COXpaHEHHS UMITYJIbCA. Pea}I,(TI/IBHOG Bubmmorexa IOK
https://m.edsoo.ru/13f0a221
JIBUKCHHE
MoOMEHT uMITyJIbCca MaTEPUATBLHON TOUKH.
34 HpellCTaBJIeHie 0 coxpageﬂnn MOMEHTa brbmmorexa LIOK
https://m.edsoo.ru/d6532eb9
UMITyJIbCa B IIEHTPAIBHBIX MOJIAX
35 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/f7706d63
PaGora cuibl Ha MaoM U Ha KOHEUHOM
36 nepemenieHny. I'paguueckoe npeacraBieHne Bubmmorexa IOK
https://m.eds00.ru/913974c7
paboThI CHIIBI. MOIIHOCTH CHITBI
Kunernyeckas sneprus. Teopema 06
37 WU3MEHEHUN KI/IHCTI/E—IGCKOﬁ 3Il;epr1/11/1 Bubmmorexa IOK
N https://m.edso0.ru/9a5e2e74
MaTepHUaTbHOU TOUKH
[ToTeHnManbHbBIE U HEMOTEHIIUATBHBIE CHUITBI. BuGmiorexa [IOK
38 [TorennmanbHast sHEprUs. Bropas

KOCMHYECCKasA CKOPOCTh

https://m.edsoo.ru/554bafcc
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TpeTbﬂ KOCMHUYECCKasA CKOPOCTh. CBs3b
pa6OTBI HEIMOTCHLUHMAJIBHBIX CHJII C

39 W3MEHEHUEM MEXaHUYECKON YHEPTUU bubnrorexa LIOK
P https://m.edsoo.ru/f57b4e01
CHCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON IHEPIrUn
o | Jmpyrac m neympyrtc crommonemx busmrorexa LIOK
BHEHU HYJUTU JJI U bHOU
P DY AT A https://m.edsoo.ru/f30f43b6
KUJIKOCTH
KonTtponbHast pabora o Teme "3aKoHBI Bu6moteka [JOK
41
COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pazsutne npeacrasiaeHuit o npupoe BuGmorexa LIOK
42 teroTel. OcHoBHBIE moJjiokeHnss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHOBCcKOe IBUKEHHE
“ CTpO;HI/Ie ra3000pa3HbIX, )KUJIKUX U T?ep,I[LIX Butmorexa LIOK
TeJ. XapakTep ABMKCHUS U B3aUMOJICUCTBUS
Parctep A A https://m.edsoo.ru/c44d02e2
YaCTHUI[ BEUIECTBA
“ i\{dacca U pa3Mepsl Monelgn (aTomOB). Bumiorexa 1IOK
onnuecTBO BenlecTBa. [locrosHuas
B https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. Ternosoe paBHoBecue. [lkana bubmuorexa [IOK
Henabcus https://m.edso00.ru/0070d493
46 Pelmerie 3a1a bubnuoreka [{OK
IEHU q
A https://m.edsoo.ru/1531aba5
but6mmorexa [IOK
47 14 iras. [
FICAUIEHBIH Te5. T A30BHIC SAKOHH https://m.eds00.ru/1deb2367
48 VYpaBuenue Menneneesa-KnaneiipoHa. bubnuoteka [JOK

Pemenue 3agau

https://m.edso0.ru/8d12c328



https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328

bub6nmoreka [IOK

49 AoOcomroTHas Temriepatypa. 3akoH JlampToHa httos://m.edso0.ru/14e02d1f

50 N3onporiecchl B uaeaaibHOM rase ¢ bu6nmmoreka [IOK
MMOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA https://m.edso0.ru/68878d51

51 ['padpuaeckoe npeacTaBiIeHUE U30MPOIIECCOB: bubmuorexa [JOK
U30TepMa, H30X0pa, n300apa https://m.edso0.ru/1344327b

bub6nmoreka [IOK

> Octtontioe ypasretiiie MKT https://m.edso0.ru/c8094721

53 Pemenue 3amau Bubmmorexa LIOK

https://m.edso0.ru/10265a05
CBs13b a0COIIOTHOI TemnepaTypbl

54 P MOHHHaMPiquKOﬁ C%CTGMH co cpeaeit https://m.edsoo.ru/c38af875
KHHETHUYECKOM HEpruei mocTynaTeabHOro
TEIJIOBOTO JABMKEHUS €€ YaCTHUIl

55 O00011IeHrEe U CHCTEMATH3aLHs 3HAHUH 110 bubnunoreka LIOK
teme "OcHoBsl MKT" https://m.edso0.ru/09d12fd8

56 KonTponbHas pabora o teme "OCHOBBI bubmmnoreka HOK
MKT" https://m.edsoo.ru/13adad59
TepMoanHaMuyeckasi cuctema. 3ajlaHue
BHEIIHUX ycnoBul i T/ cuctemsl.

57 Bremnue v BHyTpeHHUE ITapaMETPBI. bubmuoreka [IOK
[MTapametpsr T/] cucteMsl Kak cpenHue https://m.edsoo.ru/5f8d38a3
3HAUEHUS BEJIMYWH, OMUCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMHUKHY. BuGnmorexa LIOK

58 Camonpou3sBosbHas pemakcarys T/

CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

https://m.edso0.ru/8ec512f0
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59 Mopenp uaeanbHOro raza B TEepMOJMHAMUKE. bub6nmoreka [IOK
VY CinoBust MPUMEHUMOCTH STOH MOJCITH https://m.eds00.ru/29355001
VYpaBuenue MenaeneeBa-Knanelipona u bubmuorexa [JOK
60 .
BbIpa)KEHHUE [T BHYTPEHHEH SHEPTrUH https://m.edsoo.ru/bal178d0
Bripaxkenue aJisi BHyTpeHHEW SHEpruu
61 OTHOATOMHOTI'O UIEAJILHOIO rasa. bu6nmmoreka [IOK
KBa3zucraTtudeckue u HECTaTHICCKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
62 BI:I‘-II/ICJIGHI;IG pa%OTH 1o rple)ubniy mporecca brbmmorexa LIOK
https://m.edsoo.ru/741d5738
Ha pV-auarpamme
Tennonepenava kak crocod W3MEHEHUs
63 BHyTpeHI—II)el); snepruun T/] cucrems! 6e3 Bubmmorexa IOK
https://m.edsoo.ru/3d734561
COBepIIeHHs paOOTHI
64 KonBekius, TermionpoBoAHOCTh, U3Ty4eHUE Bubmmorexa HOK
’ ’ https://m.edsoo.ru/157b54cd
KonnuecTBo Temnotel. TemmoéMKocTh Tena.
65 VY enbHas ¥ MOJISIpHAs TEIUIOEMKOCTH bubnmnorexa [JOK
BEIIECTBA. Y AeIbHAsI TEIUIOTA CTOPAHUS https://m.edso0.ru/7ba67355
TOTLIINBA
66 Pacuér kxonuyecTBa TEIUIOTHI IIPU bubmuoreka [IOK
TETUIonepe1aue https://m.edsoo.ru/1db5ad4e
67 [Tonsartue 06 agunabaTHoM nporuecce. [1epBbrii bubmuorexa [IOK
3aKOH TEPMOIMHAMUKHI https://m.edsoo.ru/d8098824
KonudecTBo TemnoTsl IiI’ paboTa KaK MepbI BuGmiorexa [IOK
68 W3MEeHEeHHs BHyTpeHHel sneprun T /]

CHCTEMBI

https://m.edsoo.ru/b047alcd
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BTopoii 3aKk0H TepMOJIMHAMUKH JJIS

69 PaBHOBECHBIX M HEPABHOBECHBIX MPOIIECCOB. bubnrorexa LIOK
https://m.edsoo.ru/c6f4f464
HeobpaTtuMocTs IPUPOTHBIX MTPOIIECCOB
70 [IpuHIMIIBI ACHCTBUS TEIJIOBBIX MAIIWH. bu6nmoreka [IOK
KIIJ] https://m.edso00.ru/2e945513
bu6nmmoreka [IOK
71 MakcumanbHoe 3Hauenue KIT. [ukn Kapao https://m.edsoo.ru/fe3857b9
72 Pemenue 3amau bubmroreia LIOK
https://m.edsoo.ru/b3efal8b
DKOJIOTMYECKUE aCIICKThI UCIIOJIb30BaHUS
73 TEIUIOBBIX JABHTaTenei. TermnoBoe buomiorexa LIOK
. https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
74 Pemenne 3amau bubmorexa LIOK
https://m.edsoo.ru/c8c70432
75 O06o001IeHre U CUCTEMAaTH3alisl 3HAHUH 110 bubnuorexa [IOK
teme "TepmonnHamuka. TermioBbie MalIMHbL" https://m.edsoo0.ru/28d62b3f
76 KonTponbHas pabora no teme bubmmnoreka HOK
"TepmonuHamuka. TeraoBbie MaIMHbI" https://m.edsoo.ru/1b6e26¢c5
ITapoo6pazoBaHue 1 KOHACHCAITHS.
77 I/Icﬂapegne 1 KUTICHUE. S)’I/:[enm?as[ TerIoTa bubmoreia LIOK
https://m.edsoo0.ru/6f8e6777
napooOpazoBaHUs
HacpiieHHbIC M HEHACHIIIIEHHBIE MaphI.
KauecTBeHHas1 3aBUCUMOCTD TUIOTHOCTH U
JABJICHUS HACKIIIEHHOTO Mapa OT ) BuGmorexa OK
78 TEMIEPaTyphl, UX HE3ABUCUMOCTH OT 00bEMa

HACBIIICHHOTIO I1apa. 3aBHCHUMOCTh
TEMIICPATYPhbI KUIICHUA OT JaBJICHUA B
KUIKOCTHN

https://m.edsoo.ru/f5¢17d02
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BnaxxnocTs Bo3ayxa. AGCOMIOTHAS U

bub6nmoreka [IOK

7 OTHOCHTEJIbHAS BIIAXKHOCTh https://m.edsoo.ru/30ebbb79
bu6nmmoreka [IOK
80 Permervte saas https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucraminueckue u
81 aMoI;)I@[{)HLIe TeJ'Ia.IijHI/ISOTpOHI/ISI CBOMCTB bubnrorexa LIOK
https://m.edsoo.ru/20a88a03
KpUCTAJUIOB
82 [LmaBnenue u kpuctan3anus. Y AejabHast bu6nmoreka LIOK
TerioTa riasieHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
eopmaruu TBEpIOTO TENA. PacTskeHue u
83 fmg)ﬂfe. éII[BI/IF. I\fI)(I)lﬂynb IOwnra. IIpenen brbmmorexa LIOK
g https://m.edsoo.ru/dalaab10
yrnpyrux aedopmariuii
TeroBoe paclumpeHne KUIKOCTEN U
84 TBEPIBIX TEJI. AHf“)apMOHI/ISiI/I TEIUTOBBIX brbmmorexa LIOK
. https://m.edsoo.ru/7baSedf2
KoJIeOaHUH YacTHI] BEIIeCTBA
85 [Ipeo6pa3oBanue sHEPTrUU B Pa30BbIX bubmmnoreka HOK
nepexojax https://m.edso0.ru/97a0672f
86 VYpaBHeHUe TeroBoro H6aganca bubmmorexa LIOK
https://m.edsoo.ru/ab1521fb
87 Pemenue 3amau bubmoreia LIOK
https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTshKeHHE. KanumispHbie
88 ABJICHM. J{aBlIeHHE 110 NICKPUBIIEHHOMN bubmuorexa [IOK
MOBEPXHOCTHIO KHIKOCTUH. Dopmyma https://m.edsoo.ru/b42f1f97
Jlannaca
O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 110 BuGmiorexa [IOK
89 TeMe "ArperaTHbIe COCTOSTHUS BEIICCTBA.

®da30BbIe IEPEXO0bI"

https://m.edso0.ru/0b52575¢
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KoHnTtposnbHas pabota 1o Teme "ArperarHbie

bub6nmoreka [IOK

%0 cocTosiHus BemecTBa. Pa3oBbie mepexonr” https://m.edsoo.ru/7dc2a739
DnexTpu3anus Teq U e€ MposBICHUS.

01 DJekTpuyeckui 3apsia. [IBa Buaa bu6nmoreka [IOK
9JIEKTPHUECKUX 3apsiioB. [IpoBOIHUKH, https://m.edsoo.ru/1aff445f
JUDJICKTPUKH U TIOTYTTPOBOTHUKH

92 DJIeMEHTAPHBIN JIEKTPUUYECKUM 3apsia. 3aKOH bubmmoreka [JOK
COXpaHEHHsI SIIEKTPHUECKOTO 3apsijia https://m.edsoo.ru/f49afd24

93 B3anmopericteue 3apsanoB. Toueunsle Bbu6moteka [JOK
3apsibl. 3akon Kynona https://m.edso0.ru/445b7746

bubnunoreka LIOK

94 Pemenne 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
Onektpuueckoe nose. Ero neiictBue Ha bubmmoreka [JOK

95
DIIEKTPUUYCCKHUEC 3aPs bl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TIOJIS.

9% [TpoOusIii 3apsia. JInauM HanpsKEHHOCTH bubmuorexa [IOK
aNeKTprueckoro nojsi. OqHOPOaHOE https://m.edsoo.ru/3dac6957
AIEKTPUUYECKOE TT0JIe

97 [ToTeHIIUaTbHOCTh AIEKTPOCTATUYECKOTO bubnnorexa [JOK
noJisi. Pa3HOCTh MOTEHIMAIOB U HANIPSKEHUE https://m.eds00.ru/80021447
[ToreHuuanpHas SHEPTU 3apsia B

98 Z-)JICKTpL(I)CTaTI/I‘{CCKOI\l/:I) noue. Ii_l():)LTeHLII/IaJ'I Bubmmorexa LOK

https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO TIOJIS
CBs13b HANPSHKEHHOCTH TIOJISL U Pa3HOCTH BuGmiorexa [IOK
99 MOTEHIINAJIOB JUTS AJICKTPOCTATHYECKOTO

I1OJIA

https://m.edsoo.ru/df7a6838
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[TpuHIMI CYyTIEPIIO3UIINH SIEKTPUUECKUX

bub6nmoreka [IOK

100 noseit https://m.edsoo.ru/Ocfed4a6e
bu6nmmoreka [IOK
101 Permervte saas https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsana. [lose paBHOMEPHO bubmuorexa [JOK
3apsKEHHOMN cdepsl https://m.edsoo.ru/b297b5c3
[Tonie paBHOMEPHO 3apsHKEHHOTO IO 00BEM
103 mapa.pﬂone paI;HOMeII:))Ho 3apsOKEHHON ’ bubnrorexa LIOK
N https://m.edsoo.ru/f7a665ee
OECKOHEYHOM IIOCKOCTH
104 [IpoBOAHMKY B 3JIE€KTPOCTATUYECKOM I1OJIE. Bu6moteka [JOK
YciioBHE paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab
105 JIMDNEKTPUKHY U ITOJTYIIPOBOJHUKH B Bu6moteka [JOK
3JIEKTPOCTATHYECCKOM I10JIC https://m.edsoo.ru/060ebab5
Konnencarop. DnekTpo€MKOCTh
106 KOH)feHcaToé)a. 3neKTpp0éMKOCTL TJIOCKOTO brbmmorexa LIOK
https://m.edso0.ru/845b4f73
KOHJIEHCATOpa
107 [TapamiensHOE COeTMHEHNE KOHIEHCATOPOB bubnuorexa LIOK
https://m.edsoo.ru/d11e8ce7
108 ITocnenmoBaTerbHOE COSTMHEHIE bubmmoteka IIOK
KOHJICHCATOPOB https://m.edso00.ru/1€992920
109 OHeprus 3apsHKEHHOr0 KOHIEHCAaTopa Bubmmorexa IOK
https://m.edsoo.ru/73a34f18
bu6nunorexa LIOK
110 Pemienue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040
JIBr>KeHUE 3apssKEHHOW YacTULIBI B bubmuotexa [IOK
111
OJIHOPOJHOM DJIEKTPUIECKOM TOJIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
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O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110

bub6nmoreka [IOK

113 Teme "DieKTpruecKoe moJe" https://m.edso0.ru/5752603f
114 KoHnTtponbHas pabota 1o Teme bubmuorexa [JOK
"DekTpuueckoe moie" https://m.edsoo.ru/cefe90e9
s | e oot o, Vooe
https://m.edso0.ru/233311b5
AIEKTPUUYECKOTO TOKA
bubnnoreka [JOK
116 Wcrounuku Toka. Hanpsxenue nu 9/1C https://m.e dscL)E).ru 108393115
117 3akon OMa 11 y4acTKa L. bubmmoreka [JOK
DJIEKTPUIECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
HOMEPEHHOrO CeveHIIs https://m.edsoo.ru/95fcdf51
119 VY ienpHOE CONMPOTHBIICHUE BEILIECTBA. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MapajuieIbHOE, bubmmoteka IIOK
CMEIIIaHHOE COCTMHEHHE TIPOBOTHHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX bubnmnoreka HOK
neneii. [IpaBuna Kupxroda https://m.edsoo.ru/1794cf37
122 Pemenue 3agau bubmoreia LIOK
https://m.edsoo.ru/3881b469
123 Pabora anexrpuueckoro Toka. 3akoH Jxoyis bubmuorexa [IOK
—Jlenna https://m.edso0.ru/a3605c5¢c
124 Pemenue 3amau buomorexa LIOK
https://m.edso0.ru/6761bfOf
195 MOILIHOCTD 3JIEKTPUYECKOTO TOKA. TeroBas bubnmnorexa [JOK

MOIIMHOCTB, BbLACTIACMAst Ha pE3UCTOPC

https://m.edso0.ru/99750a6f
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bub6nmoreka [IOK

126 Pemerme a/i2 https://m.edsoo.ru/eb72fc24
127 OJIC v BHyTpEHHEE COPOTUBIICHUE bubmuorexa [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma ,I[J'IiI MOJTHOU (3aMKHYTOM) bubmuorexa [JOK
9JIEKTPHUCCKOM ICTTH https://m.edsoo.ru/221f40fb
bubmuorexa [IOK
129 Pemerme a/i2 https://m.edscl)lo.ru/3580b679
130 MOoUHOCTh UCTOYHUKA TOKA bubmmorexa [IOK
https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue Bubmmorexa IOK
https://m.edso0.ru/546f5632
132 Konnencarop B 11enu nNocTOSSHHOTO TOKa bubmorexa HOK
https://m.edso0.ru/35368f3e
133 Pemenne 3amau bubmorexa HOK
https://m.edsoo.ru/4410cef0
134 Pemenne 3agau mo reme "llocTostHHBIN bubmmoteka IIOK
SIIEKTPUUYCCKHUIT TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo reme "llocTostHHBIN bubmmoteka IIOK
SIIEKTPUUYCCKHUT TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3agau mo treme "IlocTossHHBIN bu6mmoreka IIOK
SIIEKTPHUYCCKHUT TOK" https://m.edsoo.ru/eb5d4687
137 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110 but6mmorexa [IOK
teme "I10CTOSHHBIN 2NEeKTpUYeCcKHid TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbhas pabota no teme "IlocTostHHBIN bu6muoreka [JOK

ANEKTPUUECKUi TOK"

https://m.edsoo.ru/1885ddf1l
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:‘)J'IGKTpI/I‘iCCKaSI MMPpOBOAMMOCTD PA3JIMYHbIX

139 BEIIECTB. DJICKTPUUECKHI TOK B METaJlIax. bubnrorexa LIOK
https://m.edsoo.ru/da794295
CBepXxnpoBOAUMOCTb
DJIEKTPUUYECKUH TOK B paCTBOpaxX U
140 paCHJ'I;.)BaX 3J'IeKTpOJ'II/ITIZ)B. 3aIfOHBI dapanes bubamorexa LIOK
https://m.edsoo.ru/4b423491
JUTS DJIEKTPOIN3a
141 DnexkTpuueckui Tok B razax. [lnazma Bubmmorexa HOK
https://m.edso0.ru/92d92f76
DIIeKTPUUYECKHI TOK B Bakyyme. BakyymHbIe bubmmoreka [JOK
142
puOOpBI https://m.edsoo.ru/2E+160
143 DIIEKTPUUYECKHI TOK B MOTYNPOBOAHUKAX bubmorexa LIOK
https://m.edsoo.ru/ab61c660
144 [TonynpoBoAHUKOBBIE TPUOOPHI bubmorexa LIOK
https://m.edso0.ru/83622200
Pu3n4ecKuil IPAKTUKYM 110 TEME
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
LEMU MOCTOSIHHOTO TOKA IMPU MOMOIIHN
145 AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX bubnmnorexa [JOK
npruOopoB" uin "3HAKOMCTBO ¢ IU(PPOBOI https://m.edsoo.ru/5643ea56
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHHs GU3NUECKUX BEIUYUH TIPU
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"
duznyeckuil mpakTukyM 1o teme "M3ydyenue
146 HepaBHOMepHOI;O JIBI/I)I}?e/IHI/ISI C LENBIO a bubmorexa LIOK
. " https://m.edsoo.ru/f6292f5f
OTIpeIeTICHUSI MTHOBEHHOM CKOPOCTH
Du3ndecKuil TPaKTUKYM I10 TEME BuGnorexa LIOK
147 "U3mepeHue yCKOpeHHUs Mpu

HpHMOJ’IHHCﬁHOM PaBHOYCKOPCHHOM

https://m.edso0.ru/6960b6ef
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IBIDKEHUH 110 HAKJIOHHOW INIOCKOCTH" WU
"UccnenoBanre 3aBUCUMOCTH ITYTH OT
BpEMEHU IIPU PABHOYCKOPEHHOM JIBHKEHUU"

148

DuU3nYECKU MPAKTUKYM 10 TEME
"N3mepeHune ycKopeHus CBOOOTHOTO
nafgeHus" win "M3ydeHue ABUKEHUS Tela,
OpOLIEHHOTO TOPU30HTAIBHO"

bub6nmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

®uznyeckuil npakTukym o teme "M3ydyenue
JBYDKEHUS TeJla 10 OKPYKHOCTH C
MTOCTOSTHHOM 10 MOJIYJIFO CKOPOCThIO" MITH
"UccnenoBanue 3aBUCUMOCTH TepUoa
oOpallieHnss KOHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

bubnunoreka LIOK
https://m.edsoo0.ru/bcf53514

150

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepenne paBHOJEHCTBYIOLIEH CUJIBI IPU
JBUKEHUH OpYyCKa M0 HaKIOHHON
miockocTH" win "lIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JBMKEHUS OpycKa
10 HAKJIOHHOH IIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"

bubnuoreka [{OK
https://m.edso0.ru/0b34db84

151

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmarun”
iy "M3yuenune NBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Uepes
n€rkuit 010K"

bubnunorexa LIOK
https://m.edsoo.ru/b55b81al

152

®u3NYecKuil TPAKTUKYM 110 TEME
"U3mepenue ko3puirienTa TpeHus mno

but6mmoreka [IOK
https://m.edso0.ru/b83b1607
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BEJIMYMHE YIJIOBOTO Ko duiimenrta
3aucuMocT FTp(N)" wm "UccnenoBanue
JBUXKEHHS OpyCKa M0 HaKJIOHHOW TIOCKOCTH
C IEpeMEHHBIM K03 UIIUEHTOM TpeHUs"
i "M3yuenue IBUKEHUS Tpy3a Ha Baly C
TpeHuem"

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue yciloBUi paBHOBECHUS
TBEPJIOTO TeEJIa, UMEIOIIETO OCh BpalieHus"
iy "KoHcTpynpoBaHue KPOHIITEHHOB U
pacuér cuit ynpyroctu" win "U3yuenue
YCTOHYMBOCTHU TBEPIOTO TEJa, UMEIOIIETO
Iomaas onopsl"

bubnunoreka LIOK
https://m.edsoo.ru/4a04f4f7

154

dusnueckuil NpaKTUKYM 10 TeMe
"N3mepenue uMiryibca Tesa o TOpMO3HOMY
nytu" uin "M3mepenue cuiibl TSIy, CKOpOCTH
MOJIEH JEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHMS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBaHue COXpaHEHUS UMITYJIbCa IIPU
ylnpyrom BzanMoaerctsun' uinm "M3mepenune
KMHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY

nyTH

bubmnoreka IIOK
https://m.edso0.ru/856fb28e

155

®uznyeckuil NpakTukyM 1o teme "M3ydenue
U30TEPMHUYECKOTO Ipoliecca (PeKOMEHI0BaHO
HCIob30Banue nudposoit taboparopun)"
unu "M3ydeHne n30X0pHOro mporecca’ uin
"N3yuenune nzobapHoro mporecca’ uin
"IIpoBepka ypaBHEHUS COCTOSTHUS"

but6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07
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156

DuU3nYeCcKuil MPaAKTUKYM 110 TEME
"U3Mepenue yenbHOU TeII0EMKOCTU" UiTn
"HccnenoBanue mnpolecca OCTbIBaHUSA
Bemecrsa" win "Mcciaenosanue aguadaTHOrO
npouecca" win "M3yueHrne B3auMOCBsI3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
Kuakocren"

bu6nmoreka [IOK
https://m.edsoo.ru/2f2faabl

157

®uznyeckuil npakTukym o teme "M3ydyenue
3aKOHOMEPHOCTEH UCIapeHust >KUIKOCTEH"
niu "M3mepenue yaenbHOM TemIoTh
11aBieHus Jabaa" win "M3yueHue cBOMCTB
HaCBIIIEHHBIX MapoB" win "M3mepenue
a0COJIFOTHOM BJIQYKHOCTH BO3/yXa U OLICHKA
Macchl napoB B nomeleHun'". 3mepenue
KO3 (UIIMEHTA ITOBEPXHOCTHOTO HATSHKCHHUS

bubmuoreka [{OK
https://m.edsoo.ru/6b1a23b5

158

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHI0
u3ydeHus cseroguona” ninm "HMzydenne
IIPOTEKaHUs TOKA B LIENH, COAEpKaIIEH
KoHAeHcarop' uwin "Pacnipenenenue
Pa3sHOCTH NMOTEHIMANIOB (HANpPSHKEHUs) MPH
MOCJIE0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

bubnmorexa LIOK
https://m.edsoo.ru/ec424377

159

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccneqoBanue CMENTIAaHHOTO COSTUHEHUS
pesuctopoB" unu "M3aMepenue ynensHOTo
CONPOTHUBIICHUS TPOBOJHUKOB" WIIN

but6mmorexa [IOK
https://m.edso0.ru/2b179d98
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"NccneqoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUTs1 JIAMIThl HaKaJTuBaHUs"

DuU3nYeCcKui MPAKTUKYM 10 TEME
"Habnronenue anekTpoiaun3a’ wim
"NU3mepenue 3apsiia OJHOBAICHTHOTO HOHA"

bu6nmmoreka [IOK

160 "HccnenoBanue 3aBUCUMOC
o HEAOBAHIE SaBUCHMOCTH https://m.edso00.ru/64b6e901
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temrepaTypbl” uiu "CHATHE BOJBT-
aMIIepHON XapaKTepUCTUKH uoaa"
Pese i1 ypok. O0001IeHNE
161 CHCTgf/IT;IHHsZp Hj 3H3.HI/II§H HZH/’iGI\I:IIe bubmorexa [IOK
" 11” https://m.edsoo.ru/ed017d93
Kunematuka
P I . 0000
o | o Ot
" ,,u https://m.edso00.ru/3149956b
JlnHamMuka
P 7| . 0000
163 c;zizf/[la{l;ﬂlzzp 122 3Ha}(I)I/II;IH EI;I’;Z;IG "CraTtuka bubmmorexa [IOK
u,, https://m.edsoo.ru/0f9752ac
TBEP/OTO Tena
PesepBusblii ypok. O0001IIEHIE U
164 CI/ICTEMaTI/I?,Zp us 3HaHI/H7IIlI 1o TeMe "3aKOHBI bubamorexa LIOK
B " https://m.edsoo.ru/6c0df9cc
COXPAHCHHS B MEXaHHUKE
Pese i1 ypok. O0001IIeHe
165 CI/ICTI;:/II;:“II/IHI%ZP I/Iz 3HaHI/II;IH nzpie;le "OCHOBBI bubmorexa HOK
R . " https://m.edsoo.ru/de148976
MOJICKYJISIPHOKHHETHICCKON TCOPHH
Pese i1 ypok. O0001IeHe
PBHBIH YOIt OODIICHIE 1 Bu6nuorexa 1IOK
166 CUCTEMATHU3ALMS 3HAHUH 110 TEME

"Tepmonunamuka. TennoBble MaTUHBL"

https://m.edsoo.ru/Obcc77cl
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PesepBHbIil ypok. O0001ICHNE U

167 CcHUCTeMaTH3alusl 3HaHUH 110 TEME 1 bubnuorexa [JOK
"ArperaTHbpic COCTOSIHHS BerecTBa. Pa3oBbie https://m.edso0.ru/59ca5c91
nepexomnl"

- Pe3epBHBIiT ypOK. O606£I16Hne u , BuGmiorexa LIOK
cUcTeMaTu3alus 3HaHUH 110 TeMe
" ! | https://m.edsoo.ru/f2381c0c

DIIEKTPUUYECKOE TT0JIE
160 | cnomommmsaion sname o 1 Bamaorers LIOK
" If . https://m.edsoo.ru/3cae6dal
[TocTosTHHBIN 37IEKTPUUECKHIT TOK
110 | cnomimanasans smamei s e T 1 Bamaorers LIOK
B | https://m.edsoo.ru/cc7681d4
pa3IMYHBIX Cpeaax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME
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11 KJIACC

KoanyecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

-:;—’n Tema ypoka Beero Kontpoanubie | IlpakTnueckme | 00pa3oBaTe/bHbIE
padoThI padoThI pecypchl
B3anmoneiicTBre MOCTOSSHHBIX MAarHUTOB U
1 npOBo;ufHKOB ¢ TOKOM. MarHuTHoOE ToJIe. 1 buomorexa LIOK
https://m.edso0.ru/487a8593
I'mnote3a Ammepa
Bexrop marautHOM nHAYKOUK. IIpuHIMI
2 cynepgosnuml MaFHI/ITJ:beI)? Honeﬁr.) .HI/IIIHI/II/I 1 Bubmmorexa HOK
. https://m.edsoo.ru/4clabcch
MarHUTHON WHTYKITUU
3 MarsuTtHO€ 110J1€ IPOBOJHUKA C TOKOM. 1 Bu6moreka [JOK
OmneiT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwiia Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1 brbmmorexa LIOK
’ https://m.edso0.ru/26d9c5ba
5 Pemenue 3amau 1 bubmorexa HHOK
https://m.edsoo.ru/a37a0c21
6 ITpumeHneHne 3akoHa Amnepa. 1 bubmuorexa [IOK
DeKTPON3MEPHUTENbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenna, e€ HalpaBiICHUE U MOIYJIb.
7 I[BI/DKCHI/II)G 3:p}’I)KeHHOI§ YaCTHUIIELI B v 1 bubmorexa HOK
https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Pemenue 3amau 1 bubmorexa HOK
https://m.edsoo.ru/504e98c7
bubnunorexa LIOK
) Pabora cist Jloperiia 1 https://m.eds00.ru/d518be4b
10 Pemenne 3amau 1 bubmorexa HOK
https://m.edso0.ru/93617bd9
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MarsauTHOE I10JI€ B BCIIICCTBC.

bub6nmoreka [IOK

11 deppoMarHeTHKH, Iapa- U JMaMarHeTHKU https://m.edso0.ru/30ff9608
12 OcHOBHBIE CBOICTBa (heppPOMArHETUKOB. bubmuorexa [JOK
[Tpumenenne GheppoMarHeTHKOB https://m.edsoo.ru/0b58190a
bubnmnoreka HOK
13 Pemenue 3amay o reme "MarautHoe moJe"” https://m.edscﬂ).ru/5b55c307
bubnmnoreka HOK
14 Pemenue 3amay o reme "MarautHoe moJe"” https://m.e dscL)E).ru I41c4ae8a
15 SIBneHune 3NeKTPOMarHUTHOM MHIYKIUU. bu6nunoreka LIOK
[ToTok BekTOpa MarHUTHOW MHIYKIIUH https://m.edsoo.ru/b3efaOcl
bubnuoreka [{OK
16 SAC ki https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON UHIYKIIHH bubmmoreka [JOK
dapages https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpudeckoe nosie. Toku Bbu6moteka [JOK
dyxko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKINY B ABUKYIIAXCS bubnuoreka [IOK
HPOBOIHUKAX https://m.edso0.ru/0235cc02
bubnmnoreka HOK
20 Peterie sanas https://m.edsc];]é).ru/4dfda618
bubmmnoreka HOK
21 Hpagmo Jleta https://m.edscL:c;).ru/bb022726
99 NunykTtuBHOCTE. KaTynika HHIyKTUBHOCTH bu6muoreka [JOK
B I[€IM IOCTOSIHHOTO TOKA https://m.edsoo0.ru/621eae9d
93 SBnenne camounaykiuu. 3/C but6mmoreka [IOK
CaMOMHIYKIINH https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOT'O NOJISl KaTyILIKH C bubmuorexa [IOK

TOKOM. SJ'ICKTpOMaFHI/ITHOC IIOJIC

https://m.edsoo.ru/b3c0ad11
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bub6nmoreka [IOK

25 Pemerme a/i2 https://m.edsoo0.ru/88f69d2b
26 O0001eHre U cUCTEMATU3aLMs 3HAHUI 110 bu6nmmoreka [IOK
teme "DIIeKTPOAMHAMHUKA" https://m.edso0.ru/76484025
97 KoHnTtponbHas pabota 1o teme bubmuorexa [JOK
"Jj1eKTpoauHaAMHKA" https://m.edso0.ru/8ae09h98
98 KonebarensHaasa cucrema. CBOOOIHBIE bub6nmoreka [IOK
KosieOanus. 'apMOHHYECKHE KOJIeOaHus https://m.edsoo.ru/7c1db385
29 Kunematuueckoe U TUHAMHYECKOE bu6nunoreka LIOK
omHMcaHue KojaeOaTeabHbIX JIBHKEHHM https://m.edsoo.ru/87ce9498
DHepreTUYecKoe onucanue. BeiBos
30 JTUHAMHUYECKOTO ONMMCAHUS TAPMOHUYECKHAX bubnunoreka LIOK
KoJIeOaHHI M3 UX YIHEPTETHYECKOTO U https://m.edsoo.ru/e3c99692
KMHEMATHYCCKOTO OITMCAHUS
. bubmmnorexa LIOK
31 AMILHTYJA 1 pasa kosebanil https://m.edsoo.ru/7a0c439a
[lepuon u yactora konebanuii. [lepuon
MaJIBIX CBOOOIHEIX KOJIeOaHUM
32 MaTeMaTI/I‘leCIJ:OFO masiTHuKa. [lepuon bubmoreia LIOK
N https://m.edsoo.ru/e0399319
CBOOOIHBIX KONIEOAHU TTPYKHHHOTO
MasTHUKA
33 3aryxaromue konebaHus. BelHyX1eHHBIC bubnnorexa [JOK
koJjieOanus. Pe3oHanc https://m.edsoo.ru/72e93d09
bubnunorexa LIOK
34 ABTOKOTICOARIA https://m.edsoo.ru/6add2644
bubnunorexa LIOK
35 Peurenue 3amau https://m.edsoo.ru/addeec71

https://m.edso0.ru/756123c5
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Ypok-koHpepenius "MexaHndecKue

bub6nmoreka [IOK

36 KoJIeOaHUs B MY3bIKAJIbHBIX HHCTPYMEHTaX" https://m.edsoo.ru/8ef587be
37 O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110 bu6nmmoreka [IOK
teMme "MexaHnueckue Koebanus" https://m.edsoo.ru/eb84182f
38 DIIeKTpOMarHUTHBIE KOJICOaHUsI. bubmuorexa [JOK
KonebarenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILTATYbI
39 3ap§z[: KOHJICHCATOpa C aMHJ‘II/ITy,ZLO};IHCI/IJILI bubmmorexa LIOK
https://m.edsoo.ru/093f9af1l
TOKa B KOJICOATEIILHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUU B UJI€ATTbHOM bubmmoreka [JOK
KOJICOATEeIIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxarolye 31eKTPOMarHuTHhIE
41 KOJI}:gaHIfIISII. BI:IHY)KII)IGHHI)IG bubmorexa HOK
https://m.edso0.ru/5e668619
DJIEKTPOMArHUTHBIC KOJICOAHUS
42 [Iepemennslii TOK. Pe3ucrop u Bu6moteka [JOK
KOHJICHCATOP B LI MIEPEMEHHOTO TOKa https://m.eds00.ru/84836152
Karymka HHIYKTUBHOCTH B LIETIH bubmmnoreka HOK
43
NePEeMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa 1J1st SIEKTPUYECKOH Tenn bubmuorexa [IOK
HepeMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MoIIHOCTh TEPEMEHHOTO TOKA.
45 AMEIHTYHHOCPH JIEHCTBYIOILIEE 3HAUECHUE bubmorexa HOK
https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HAIPSDKEHUS
46 Pe3onaHc B ayekTpUUECKOM 11enH bubmorexa HOK
https://m.edsoo.ru/087506df
47 Pemenue 3amau buomrorexa LIOK

https://m.edsoo.ru/al16836a4
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NneanpHb1if TpanchopmaTop.

bu6nmmoreka [IOK

48 HpOHBBOHCTBO;HCpCHaHa U IoTpeOIeHrE https://m.edsoo.ru/fo7418ae
AIEKTPUUYECKON SHEPTUU
DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
49 SHGKTpOBHepFI/II/IF)KYHBTyP;)a I/IiHOHBS?)B&HI/ISI bubmmorexa LIOK
N https://m.edso0.ru/a6f74d93
AIIEKTPOIHEPTUH B MIOBCEIHEBHON YKU3HU
50 Pemenue 3anau Bubmmorexa HOK
https://m.edsoo.ru/ee6677ed
o1 Pewenne 3anau Bubmmorexa HOK
https://m.edsoo.ru/7cab59f8
59 O06o001IeHe U CUCTEMAaTH3alisl 3HAHUH 110 bubnuorexa [IOK
Teme "DJIeKTPOMarHUTHBIC KoJieOaHus" https://m.edsoo.ru/401024a9
53 MexaHnyeckne BOJIHbI. XapaKTepUCTUKU Bbu6motreka [JOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH brbmmorexa LIOK
https://m.edsoo.ru/d9ae1000
bubmmnoreka HOK
> 3yK. XapaKTepHCTIIKII 3ByKa https://m.edscL:c;).ru/138b6f09
56 WNHuppazByk u ynprpasByk. lllymoBoe bubnmnoreka HOK
3arpsi3HEHUE OKPYKAKOIIEH CpeJibl https://m.edsoo.ru/7380038f
57 Pemenue 3amau bubmoreia LIOK
https://m.edsoo.ru/cfd918bf
58 OneKTpOMarHuTHbIE BOJIHBL. M3myuenue bubmuorexa [IOK
AJIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus MeKTPOMarHUTHBIX BOJIH. bubmuorexa [IOK

CsoiicTBa OJICKTPOMAIrHUTHBIX BOJIH

https://m.edsoo.ru/d01b818c
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[IIxana 37eKTPOMArHUTHBIX BOJIH.

bu6nmmoreka [IOK

60 [TprMeHeHue 371eKTPOMAarHUTHBIX BOJIH B https://m.edsoo.ru/49be1fe
TEXHUKE U OBITY
[TpuHIMIBI PAAMOCBS3U U TEJIEBUACHUS.
61 P;),I[I/IOIjIOKaHI:/Ij BJIeKTpOMarHI/ITHI([)e bubmorexa [IOK
N https://m.edso00.ru/9f96f1f8
3arpsi3HEHUE OKPYIKaIOLIEH Cpebl
62 KonTtponsHas padora no teme "KoneGanus Bu6muoteka [JOK
¥ BOJIHBI" https://m.edso0.ru/4f7985a0
63 Caert. 3aKOH NPSMOIUHEHHOTO bubmmoreka [JOK
pacrnpocTpaHeHHsI CBETa https://m.edso0.ru/f9566406
64 Pewenne 3a1a4 Ha IpUMEHEHNE 3aKOHA Bbu6moteka [JOK
NPSMOJIMHEHHOTO PACIPOCTPAHECHUS CBETA https://m.edsoo.ru/ea32d455
65 Ortpaxenue ceta. [lmockoe 3epkaino. bubmmoreka [JOK
Cdepuueckoe 3epkaiio https://m.edsoo.ru/a005d2bb
[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHTEJIbHBIN MTOKA3aTeNb MPETOMIICHHUS.
66 [TontHOE BHYTpEHHEE OTpan(eng. bubmmorexa LIOK
. https://m.edsoo.ru/bc2e55cd
[TpenenpHBIN Yroa MOJTHOTO BHYTPEHHET O
OTpaKeHUs
67 Pemienue 3a1a4 Ha MpUMEHEHUE 3aKOHOB bubmuorexa [IOK
OTpa)XEHUS U TPEIIOMIICHUS CBETa https://m.edsoo.ru/49d830a9
68 Xon stydeit B mpusMe. Jlucnepceus cBera. bubmuoreka [IOK
CnoxHbIN cocTaB Oenoro csera. L{Ber https://m.edsoo.ru/d8elc3be
69 JInn3el. @OKyCHOE pacCTOSIHUE U bubmuoreka [JOK
ONTUYECKasl CUJIA JINH3BI https://m.edso0.ru/60441359
70 [Toctpoenue nzobpaskeHuit B IMH3aX U UX bubmuoreka [IOK

cucTeMax. YBeJIUUYEHNUE JTUH3HI

https://m.edsoo.ru/bb53b1d5
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Pemrenne 3a71a4 Ha IOCTPOCHUC

bu6nmmoreka [IOK

71 M300paKeHHH, MMOJTy4aeMbIX C IIOMOIIIBIO https://m.eds00.ru/5a868f09
JIUH3
72 I'1a3 kak onruyeckas cucrema bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Penrenue 3az[aq.u [Ipenensr npuMEHUMOCTH bu6nmmoreka [IOK
rEOMETPUYECKON ONTHKH https://m.edsoo.ru/cd174a10
74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS Bubmmorexa HOK
https://m.edsoo.ru/f32aab06
75 Hucnepcus cBera buomiorexa LIOK
https://m.edsoo.ru/lel6cc6e
76 WnTepdepenmus ceera bubamorexa LIOK
https://m.edsoo.ru/5fc0c638
77 KorepeHnTHble HCTOUHUKHU. Y CIIOBUS Bbu6moreka [JOK
HaOJIIOJICHUSI MAKCUMYMOB 1 MUHHMYMOB https://m.edsoo.ru/c6416d48
bubmuorexa [IOK
8 Pemmenme 3272 https://m.edscL:c;).ru/3061de2b
bubmuorexa [IOK
7 Tpuvenetie HHTepGepeHiLin https://m.edscL:c;).ru/668edbc8
bubmuoreka [IOK
80 Jludpartuns cpera https://m.edscﬁ).ru/129d04b5
81 JudpaxknuonHas pemeérka. Y cioBue bubmmnoreka HOK
HAOIIO/IEHUS TTIABHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
82 Pemenue 3amau Bubmmorexa LIOK
https://m.edsoo.ru/d58c411a
83 ITonepe4HOCTh CBETOBBIX BOJIH. bubmuorexa [IOK

HOJIHpI/ISaI_II/ISI CBCTa

https://m.edso0.ru/e9890fe9
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bub6nmoreka [IOK

84 Permervte saas https://m.edsoo.ru/c56¢8158

85 CBETOBBIC SBJIICHHS B IPUPOIE bubnrorexa LIOK

https://m.edsoo0.ru/0b36363d

86 O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110 bu6nmmoreka [IOK
teme "OnTrka" https://m.edsoo.ru/8a14748b

87 KoHTtponbHast pabota 1o teme «OnTuKa ];;S::I;I/(r)r:.e;ascL)E).OrIJIS 9315dd4

P bimorera LIOK
HPHHLIIT OTHOCHTETEHOCTH https://m.edsoo.ru/c9bd77cb

89 [TocTynartel cnenuanbHOU TEOPUU Bu6moteka [JOK
OTHOCHTEIIBHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.

0 | e, Omoomenonmn bitmmorera LIOK
OJIHOBPEMEHHOCTH. 3aMe/IIeHHe BpEMEHH | https://m.edsoo.ru/d83742bb
COKpaIleHUE TTUHbI

01 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubnmnorexa [JOK
YaCTHIIBI https://m.edsoo.ru/853a64fc

92 CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM bubnmnorexa [JOK
PETSITUBUCTCKOM YaCTHUIIBI. DHEPTHSI TOKOS https://m.edsoo.ru/b6258ffa

93 PaBHOBECHOE TEIIIOBOE U3ITYUEHHE Bubmmorexa HOK

https://m.edsoo.ru/f54035a5

94 3akoH cMmelenns Buna bubmorexa HOK

https://m.edsoo.ru/1c5ff752

95 I'nnotesa M. [Linanka o kBaHTax. @OTOHBI bubmmorexa LOK

https://m.edsoo.ru/a5ffa218
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bub6nmoreka [IOK

% HEPIILs H UMIYIEC GOTONa https://m.edsoo.ru/7fb307ec
97 ®dotordpdext. OnbiTer A. I'. CtoneTona. bubmuorexa [JOK
3akonsl horodddexra https://m.edsoo.ru/8c68e5b9
08 VYpasuenue DitHmreiHa 1151 hoTodPdekra. bubmuorexa [JOK
"Kpacnas rpanuna" Gorosddexra https://m.edsoo.ru/01ef4556
bubmuorexa [IOK
99 Hasnenune cBera. OnbiTel [1. H. JIeOGenena https://m.edscl)lo.ru/64b4f966
100 BoJtHOBEIE CBOWCTBA YaCTHUIL bubmmorexa [IOK
https://m.edsoo.ru/f59cfcec
101 | Bpoiie n paoicpa obmacre posasms bitsnorera LIOK
P — https://m.edsoo.ru/5df8bafl
102 KopnyckynsipHo-BOIHOBON Ayanu3m Bubmmorexa HOK
https://m.edsoo.ru/8ccab62a
103 Hudpakiius 351eKTpOHOB Ha KpUCTaJLIax ﬁ:tfi?/ﬁ.egasi(.)rﬁB odbalse
10 | Coomonmmmmeompeorbumsort bitmorera LIOK
FeitserGepra https://m.edsoo.ru/65783dec
105 Pemenue rpaduyeckux 3amau Bubmmorexa IOK
https://m.edsoo.ru/e70195hd
106 Pemienne pacu€THbIX 33124 bubmorexa HOK
https://m.edsoo.ru/ee9b3182
KontponbHas padota mo temaM: "OCHOBBI
107 CTO'I'), "Kopn}iKynﬂpHo-BonHOBoﬁ Bubmmorexa IOK

nyanuzm"

https://m.edsoo.ru/c3de891a
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OmBITE IO HCCIICAJOBAHUIO CTPOCHUSA aTOMaA.

bub6nmoreka [IOK

108 [TnanerapHast Mozenb atroMa Pesepdopaa https://m.edsoo.ru/312b750a
bu6nmmoreka [IOK
109 Hoctyzarst bopa https://m.edsoo.ru/404dfa9a
110 Buapl ciektpoB. CrieKTp YpOBHEU SHEPTUM bubmuorexa [JOK
aToma BOAOpo/a https://m.edsoo.ru/cf74blla
111 CHoOHTaHHOE Y BBIHYKJIEHHOE U3J1y4YCHHE bubmuorexa [IOK
cBera https://m.edsoo.ru/f945d85c
bubnuoreka [{OK
112 Hasep https://m.edsoo.ru/2288a0c4
Hyxnonnas moaens saapa ['eitzen6epra-
113 I/I}}?»,:HGHKO. 3api1[ﬂ u MiECOBOG qncncl)) siapa. brbmmorexa LIOK
https://m.edsoo.ru/34ada5de
H3oTonkl. PagnoakTHBHOCTH
3aKoH pasiMoaKkTUBHOTrO pacnazna. CBoicTBa
114 MOHU3HUPYIOUIETO U3JIydeHUs. BiusHue Bu6moteka [JOK
PaZnOaKTHBHOCTH Ha KUBBIC OPTaHU3MBbI. https://m.edsoo.ru/aab98bef
Jo3umerpus
DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie
cunbl. [ledext Maccel siapa. SnepHbie
peakuuu. Saepusie peakTopsl. [Ipobiemsl bubmuorexa [IOK
115
YIIPABISIEMOTO TEPMOSIEPHOTO CHHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTMYECKUE aCIIEKThl PA3BUTHS
AJIEPHON SHEPTETUKH
MeToabl perucTpaliy U UCCIeI0BaHM
aneMeHTagme gacTtull. DyHgameHTaabHbIC BuGnmorexa LIOK
116 B3aUMOJICUCTBUS. bapnoHbl, ME30OHBI U

nentoHsl. [IpencraBnenne o CtannapTHOU
Mozenu. KBapk-rimrooHHas Mozienb aJpOHOB

https://m.edsoo.ru/1ac08a5h
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®usuka 3a npenenamu CTaHIapTHOM
Mozenu. TéMHast maTepus u TEMHas

bu6nmoreka [IOK

117
sHeprus. EMUHCTBO pU3HNUECKOM KaPTHHBI https://m.edsoo.ru/c026fd37
Mupa
OTanbl pa3BUTUSA aCTPOHOMUHU. 3HAYCHHUE bubnuorexa [JOK
118
ACTPOHOMUH https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTh 3aKOHOB (PU3UKH IS
119 00BSICHEHUS TPUPOIbI KOCMUYECKHUX bubmmoreka [JOK
00BEKTOB. MeTOIbI ACTPOHOMHUYECKUX https://m.edso0.ru/39c44028
HCCIIEIOBAHU I
C )
e
bai ’ P https://m.edsoo.ru/4877aale
aACTPOHOMUS
Bun 38é31H0r0 HeOa. Co3BE3 U, IPKHE bu6nunoreka LIOK
121 N
3BE3/1bl, IUIAHETHI, UX BUIAMMOE JBIKEHUE https://m.edso0.ru/aac588eb
C .C .C
122 axtumoers, Herounc aneprion Comna Brmorers L1OK
B} ' P B https://m.edsoo.ru/22748eb4
3BE3NL
P \ P https://m.eds00.ru/42169944
CBETUMOCTH
124 3Be3 aBHOM IOCJIEIOBATEIBHOC Bubmmorexa HOK
BE3JIbI TIABHOW TIOCIIEI0BATEIHHOCTH
A A https://m.edsoo.ru/b3ch766¢
BnyTtpenHee cTpoeHue 3BE3 .
195 CoBpeMEHHBIE MPEJICTABICHUS O bubnuoteka [JOK

MIPOUCXOXICHNUN U 3BOJrOITMH CoJTHIIA U
3BE3. DTaIbl )KU3HU 3BE3T

https://m.edsoo.ru/d09da494
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Mineunsbiii [1yte — Hama [Manaktuka. Turbl

bub6nmoreka [IOK

126 ranakTuk. YEpHbIe AbIPHI B sAApaX TaJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacuinpenue BeeneHHOI.
127 3akoH Xa0b0ua. TeoII))I/I;I Bonbiioro B3peiBa. bubamorexa LIOK
https://m.edsoo.ru/3dbdf0d2
PenukroBoe nznmyueHue
128 Macmrabnas ctpykrypa BeeneHnHoii. bubmuorexa [JOK
MeraranakTika https://m.edsoo.ru/ce234633
129 Hepeménnbie mpoOieMbl aCTPOHOMUU bubmroreia LIOK
https://m.edsoo.ru/d37d9ffe
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue MarHUTHOTO MOJIst
MOCTOSITHHBIX MAarHUTOB" MJTH
130 "HccnenoBaHyue CBOUCTB bubamorexa LIOK
https://m.edso0.ru/67361aef
dbeppomarnetukoB" win "UccnenoBanue
JEHCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy
¢ TokoM"
Du3HYeCKU IPAKTUKYM I10 TEME
"N3mepenue cuisl AMiepa” wim
131 "N3y4eHne 3aBUCUMOCTH CHJIbI AMIiepa OT bubmuoteka [IOK
cuiibl Toka" win "Onpe/ienieHne MarHUTHOM https://m.edsoo.ru/fcae91e9
WHYKIIMA Ha OCHOBE U3MEPEHUS CUJIBI
Awmrmepa"
Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue sBIEHUS
132 AJIEKTPOMArHUTHOM MHIYKIIMK" I https://m.edsoo.ru/c36658da
"Onpenenenre MHAYKIIMU BUXPEBOTO
MarHuTHOTO noJs"
133 Pu3n4ecKuil IPAKTUKYM 110 TEME bubmuotexa [IOK

"UccnenoBanue siBIE€HUS CaMOMHIYKIUN"

https://m.edsoo.ru/b8fh6391
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nin "COopka MOJENH JIEKTPOMArHUTHOTO
reseparopa"

DuU3nYeCKU MPAKTUKYM 10 TEME
"N3mepenue neproja CBOOOTHBIX

bu6nmoreka [IOK

134 KOJIeOaHHUH HUTSHOTO U IPYKUHHOT'O https://m.edsoo.ru/5d159d35
MasiTHUKOB"
DuU3nYECKUi MPAKTUKYM 10 TEME
135 "Hpeo6pa303a§ne BHGBII)I\I/‘II/II/I B IIPY’KUHHOM Bubmmorexa HOK
. https://m.edso0.ru/a28026hd
MasiTHUKE
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKA Yepes
MOCJIEIOBATEILHO COCIMHEHHBIC bubnuorexa [IOK

136 " )

KOHJICHCATOP, KaTYIIKy U PE3UCTOP" HITH https://m.edsoo0.ru/89dc2d90
"HccnenoBanue paboThl HCTOUHHUKOB CBETA
B LIETIU [IEPEMEHHOI0 TOKa"

137 PU3NYECKU MMPAKTUKYM I10 TEME bubnmnorexa [JOK
"3y4eHue nmapameTpoB 3ByKOBOH BOJIHBI" https://m.edsoo.ru/b100661a
Du3nUeCcKul IPAKTUKYM I10 TEME

138 "M3Mepenue nokasaTesis IpeJoMICHUs bubmuoteka [IOK
crekna" win "[lonydeHue n3o0paxeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IIJIOCKOTO 3epKajia ¥ JIUH3bI"

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
139 paccTosTHUA OT BelIecTBa (Ha mpuMepe bubnuoteka [JOK

Kuakux auH3)" uinu "M3Mepenne
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIIIX
uH3"

https://m.edsoo.ru/b879fb3f
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140

DuU3nYeCKU MPAKTUKYM 10 TEME
"Habnronenue qudpakumm,
uHTEephEPEHITNN U TOJIApU3aIiK cBeTa"

bu6nmmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

DuU3nYeCKU MPAKTUKYM 10 TEME
"OnpenesnieHue UMITYJIbCA U SHEPTUU
PENATUBUCTCKUX YacTHIl (110 GoTorpadusm
TPEKOB 3apSKEHHBIX YaCTULl B MATHUTHOM
mosne)"

bu6nmmoreka [IOK
https://m.eds00.ru/63756¢47

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue noctosHHo# [lnanka Ha
OCHOBe ucciefoBanus Gorodrpdexra” mmm
"HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA
yepe3 CBETOMO]T OT HaNpsHKEHUs "

bubnunoreka LIOK
https://m.edso0.ru/eb916f82

143

OuznuecKuil MPaKTHKYM 110 TEMe
"HccnenoBaHue CIEKTpa pa3pesKeHHOTO
aTOMapHOTO BOAOPOJa U U3MEPEHUE
noctostHHOM Punbepra”

bubmuoreka [{OK
https://m.edsoo.ru/ec651eb8

144

Du3nUeCcKul IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa' UiTn
"N3y4yeHue norioueHus 6era-4acTull
aTrOMUHAEM"

bu6mmoreka IIOK
https://m.edsoo.ru/c3dabebe

145

Pu3nYecKuil IPAKTUKYM 110 TEME
"HaOnroenus 38E31HOTO HEOA
HEBOOPYKEHHBIM T'JIa30M C
HCII0JIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH ISl ONIPEACTICHUS TTOJI0KEHUS
HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHbIE c0o3Be3/11s1 CeBEpHOTO

bubnunorexa LIOK
https://m.edsoo0.ru/1072021e
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MOJTYLIAPUS U SIPKKE 3BE3/IBI" WIIH
"HaGnronenus B Teneckon JIyHbl, miaHeT,
TYMaHHOCTEH U 3BE3HBIX CKOTUICHUN"

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Posib pu3MKK 1 acCTPOHOMUH B

bu6nmmoreka [IOK

146 3KOHOMI/I‘ICSKOI/I, TCXHOHE)I‘I/I‘-IGCKOI/I, https://m.edsoo.ru/ad6ddeed

COLIMAJILHOM U 3THYECKOH chepax

JICATEILHOCTH YeIOBEKA

O06o001IeHre U CUCTEMAaTH3alUsl 3HAHHM.
147 Pons IIfMeCTO ¢bu3uku u aCTI;OHOMI/II/I B brbmmorexa LIOK

- . https://m.edsoo0.ru/18f19f7c

COBPEMEHHOW Hay4YHOU KapTHHE MHUPa

O06o001IeHre U CUCTEMAaTH3alUsl 3HAHHM.

Ponb ¢usuueckoit Teopuu B HopMUpOBaHUHT

MIPEACTABICHUH O (PU3NYECKON KapTUHE bubnnoreka [JOK
148 .

MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B https://m.edsoo.ru/e7d400f4

0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-

HAyYHBIX TPEJCTABICHUN O PUPOJIC
149 O06o01IeHre U cucTeMaTr3aIs 3HaH|H 110 bubnuoreka [{OK

teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 0O0001eHne U cCUCTEMATU3ALNS 3HAHUH 110 bu6mmoreka IIOK

teme "Kunemarmka" https://m.edsoo.ru/4e31b507
151 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110 bubmmoteka IIOK

teme "Jlunamuka" https://m.edsoo.ru/2dfbafcs
152 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110 but6mmorexa [IOK

teme "CraTuka TBepaoro Tesna" https://m.edsoo.ru/3cca482e
153 O0001eHne 1 cUcTEMAaTU3ALMS 3HAHUI 110 but6mmorexa [IOK

TeMe "3aKOHbI COXPAHEHUS B MEXaHHKe"

https://m.edso0.ru/32a4d1a0
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O0001eHre U cucTeMaTU3aLMs 3HAHUI 110

154 teMe "OCHOBBI MOJIEKYIISIPHO bubamorexa LIOK
. y" P https://m.edsoo.ru/ed440ca8
KHHETUYCCKOW TeOpUHr
00606 i
,I,) 8 ' https://m.edso0.ru/c63f7c10
MAaIIHHBI
00606 i
185 rewe "Arperaminie cocroms nemeersa, | bitmnorera LIOK
P | H ' https://m.edsoo.ru/1d36b5b1
®da3oBbIE IEPEXOBI
157 O06o001IeHNe U CUCTEMAaTH3alUsl 3HAHUH 110 bubnuorexa [IOK
teme "DiekTpuyeckoe mose" https://m.edsoo.ru/3bf0def9
O06o001IeHe U CUCTEMAaTH3alUsl 3HAHUH 110 bubnuorexa [IOK
158 . .
teme "[1oCTOSHHBIH AIIEKTPUIECKHid TOK" https://m.edsoo.ru/71453ee6
159 O06o001IeHNe U CUCTEMAaTH3alisl 3HAHUH 110 bubnuorexa [IOK
teme "TOKU B pa3inuHbIX cpeaax” https://m.edsoo.ru/3d40077a
160 O0001eHne U cCUCTEMATU3ALMS 3HAHUH 110 bu6mmoteka IIOK
teme "MarautHoe mose" https://m.edsoo.ru/3b4c06ae
61| cnomommsn s o e Eatimaorera L{OK
Y B | https://m.edso0.ru/053e2248
DNeKTpOMarHuTHAS WHIYKIIHS
12 | cnomommmnans ssonsii o e bimnorera LIOK
1 https://m.edsoo.ru/d6310bfd
"MexaHudeckue KojaeoaHus"
163 | cnonommmnans swossii o e bimorera LIOK
: B g https://m.eds00.ru/5e2bb83d
DNeKTpOMarHuTHhIE KOJIeOaHUs
164 PesepBHblit ypok. O60011eHNE U bu6muoreka [JOK

cucCTeMaTu3anusa 3HAHU 110 TEME

https://m.edsoo.ru/96a7a2dd
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"MexaHM4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165 PesepBHbIil ypok. O0001ICHHE U 1 bubmuorexa [JOK
cucTeMaru3anus 3Hanui mo teme "Onruka" https://m.edsoo.ru/52ad1603
Pe3epBHBIIT ypOK. 0606511eHI/Ie u BuGmorexa LIOK

166 cucreMarusanus 3gaguii 1o teme "OCHOBEI 1

https://m.edsoo.ru/5beclc65
CTO"
P I . 06006
167 | cucrowarmoatuns swasmi mo rovte ) BuGnorexa LIOK
" B . " https://m.edsoo.ru/f7c59d38
KopryckynsipHO-BOTHOBOW Ayain3mM
168 fezengHﬁsZp OK.3O: 06{1161:/166 I/Ie "dusuka 1 bubmmorexa [IOK
ACTEMATU3ALMAS 3HAHUH 10 TEM U3UK
" B https://m.edso0.ru/1f511654
aToMma

169 fii:gfdzl;lizp Ez .322?1;)1/?1? zziee;le "dusuka 1 bubmorexa HOK

B \ https://m.edso0.ru/905c5ce0
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YaCTHUI]
P I .

170 | commmmmmtaan s no ot ) BuGmorexa LIOK

. B \ https://m.edsoo.ru/2bffb94c
DneMeHTHI aCTPOPUZUKH
OBILIEE KOJIMYECTBO HACOB I10 170 16

I[TPOTPAMME
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

10.1

JleMOHCTpUpOBaTh Ha MPUMEPAX POJIb U MeCTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MHpa, B PAa3BUTUU COBPEMEHHOMN
TEXHHUKHU U TEXHOJOTHH, B IPAKTUUECKON JeSTEIbHOCTH JIOeH

10.2

Y4uThIBaTh TPAHUIBI MPUMEHEHHS] H3YyYEHHBIX (U3MUECKUX MOJIENECH:
MarepuajbHas TOYKa, WHEpIUaldbHas CcUCTeMa oOTcuéra, abCOIIOTHO
TBEPIOE TEJIO, UICATbHBIA ra3; MOJEIU CTPOEHHUS Ta30B, KUJKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DJJIEKTPUYECKUN 3apsii — IMpPU PEUICHUHU
¢busnveckux 3a1aq

10.3

Pacnio3naBate (usnyeckue siBieHUS (TMPOLECCH) U OOBICHATH HX Ha
OCHOBE 3aKOHOB MEXAaHMKH, MOJEKYJISIPHO-KMHETUYECKOW Teopuu
CTPOEHHMSI  BELIECTBA M  JJEKTPOAMHAMUKH:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE JBUYKEHHE, CBOOOJHOE MaJeHHUE Tell,
JIBIDKEHUE TI0 OKPY)KHOCTH, MHEpLus, B3auMmojieiicteue ter; nuddysus,
OpOYHOBCKOE JBIJKEHHE, CTpPOEHHE JKHUIKOCTeH W TBEPHABIX Tel,
U3MeHeHHe o00BbEMa Tesl MpH HarpeBaHMM (OXJIAXKJIEHUM), TEIJIOBOE
paBHOBECHE, HCIapeHHe, KOHJEHCAlus, IUIaBJIEHUE, KpPUCTAJUIM3aLus,
KHUIIEHHWE, BJIAXXHOCTb BO3AYyXa, IOBBIIEHUE JaBJIEHUS Ta3a IpU €ro
HarpeBaHuU B 3aKPBITOM COCYJE, CBA3b MEXK/Y NapaMeTpamMH COCTOSHUS
ras3a B MU30Ipolleccax; MNIEKTPU3aLUs Tell, B3aUMOACHCTBHIE 3aps10B

10.4

OnuceBaTh MEXaHHUYCCKOC JBMXKXCHUC, HCIIOJIB3YA (i)I/ISI/I‘IGCKI/Ie
BCJIMYUHBL: KOOpAWHATA, IIYyTh, NEPEMCHICHUE, CKOPOCTb, YCKOPCHMHC,
Macca Teja, CuJjia, UMITYJIbC TCJId, KHHCTUYCCKAs SHCPIUA, IOTCHINAJIbHAA
OHEpIrus, MCEXAaHNYCCKAA pa60Ta, MCXaHUYCCKasds MOIIHOCTb, TIIpH
OINMMCAHUN MNPABUJIIBHO TPAKTOBATH (I)I/ISI/I‘-ICCKI/II\/'I CMBICJI HUCIIOJIB3YEMbIX
BCJIIMYMH, HX 0003HaUYCHUS H CAWHUIbI, HaXOIUTh (bOpMy'J'H:I,
CBA3LIBAOIINC JTAHHYIO (1)I/ISI/II-IGCKYIO BCJIMYHHY C APYTUMH BECINYNHAMU

10.5

OnuceiBaTh W3YYCHHBIC TEILIOBBIC CBOMCTBA TEJ M TEIJIOBBIC SIBJICHHS,
HCTOJTB3Ys (DU3UYECKHE BEIMYUHBIL: IABJICHHE Ta3a, TEMIIEPaTypa, CPEeIHSS
KHHETHYECKass  JHEPrusl  XaOTHYECKOrOo  JIBIDKCHUS  MOJICKYII,
CpeIHEKBaIpaTHYHAsl CKOPOCTh  MOJICKYJ, KOJUYECTBO  TEILIOTHI,
BHYTpEHHsIs dHEprusi, pabora raza, K03(QpQHUIMEHT MOIE3HOTO JCUCTBUS
TEIUIOBOTO  JIBUTATElNlsl; TPH OMNHCAHUM TIPAaBUIBLHO  TPAKTOBAThH
(u3MUeCKUi CMBICT UCMIOJB3YEeMbIX BEIHYHMH, HX O0O3HAUCHUS W
€IMHUIIBI, HAXOIUTh (DOPMYIIBI, CBS3BIBAIONINE NAaHHYIO (U3HUECKYIO
BEIMYUHY C JPYTUMU BEITUIHHAM




10.6

OnucelBaTh WU3ydeHHBIE DJJICKTPUYECKHE CBOWCTBA  BEIIECTBA U
UIEKTPUUECKUE SIBJICHUS (IIPOLIECCHI), UCIIOB3YS (PU3NUECKUE BETUUYHUHBI:
JNEKTPUYECKUI 3apsf, SJEKTPUYECKOEe II0JIe, HANPsKEHHOCTH 10U,
IIOTCHLIMAJ], Pa3HOCTb IIOTEHUUAIOB; IPU OINHCAaHUU IPABHIIBHO
TPAaKTOBaTh  (PU3MUYECKUI  CMBICT  HCIOJIB3YEMbIX  BEIMYMH, UX
0003HAYCHHS U €IWHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIIUE TAHHYIO
(bU3NYECKyIO BETUYMHY C IPYTHUMHU BEIIMYMHAMU

10.7

AQHAIM3UPOBATh  (U3MUYECKUE TPOLECChl W SIBJICHUS, HCIOJB3Ys
¢u3nveckne 3aKOHBI U MPUHLMIIBL: 3aKOH BceMHUpHOro Tsarotenus, I, 11 u
III 3akonbl HprOTOHA, 3aKOH COXpaHEHUsSI MEXaHUYECKON 3HEPrUH, 3aKOH
COXpaHEHUs HMIYJIbCA, NPUHIUI CYNEPHIO3UIUN CHJI, TPUHLHUI
paBHOIIpaBUs  MHEPLHUAIBHBIX  CHUCTEM  OTCYETa;  MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHMS BEIIECTBA, Ia30BbIE 3aKOHBI, CB3b
CpeIHEeM KHHETHYECKOM OHHEPTruU TEIUIOBOIO JBUKEHUS MOJIEKYI C
aOCOJIIOTHOM TEMIlepaTypol, MEpPBBIA 3aKOH TEPMOJIWHAMUKH; 3aKOH
COXpaHEHHUS EKTPUUECKOT0 3apsiia, 3akoH KynoHa; npu 3ToM pa3inudarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOe BBIPAKECHUE U
ycloBUS (TpaHULIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC TPHUHIIMIBI JACHUCTBUS MAaIIMH, MTPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3iuyaTh yCIOBUS UX 0€30MacHoro
WCIIOJIb30BaHUSI B IOBCETHEBHOM KU3HU

10.9

BBINONHATE AKCIEPUMEHTHI MO UCCIEI0BAaHUIO (PU3MUECKUX SIBICHUH U
MPOIIECCOB C MCHOJIb30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHMIA; MpU
3ToM (QopMmynupoBaTh MpobiemMy (3agady) M THUNOTe3y Yy4eOHOro
HKCHEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOI0 000pYA0BaHUS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BBIBOIBI

10.10

OcyiecTBIATh NpsIMbIE U KOCBEHHbIE U3MEPEHUST PU3NYECKUX BEIUUNH;
IIPY 3TOM BBIOMpATh ONTUMAJIbHBIA CIIOCOO M3MEPEHUS U HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEW N3MEPEHMI

10.11

UccnenoBaTh 3aBUCUMOCTH MeEXAYy (QU3NYECKUMHU BEIUYUHAMH C
HCIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHUH; TpPU D3TOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHUpOBaTh pe3yabTaThl IOJTYYEHHOH 3aBHCHUMOCTH
¢u3nYecKux BEIMYMH B BUje TaOiaHI U rpaduKoB, OeNaTh BBHIBOJBI IO
pe3yJibTaTaM UCCIEA0BAHUS

10.12

CobmroiaTh mpaBuiIa 6€30MacHOTO TPy/a MPHU MPOBEICHUN UCCIEA0BAHUN
B paMKax Y4eOHOTO OKCIEPHMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW H
MIPOEKTHOM eATEIHHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENLHBIX YCTPOUCTB
1 1a60paTOpHOTO 000PYIOBAHUS

10.13

Pemate pacu€rHble 3amaud ¢ SBHO 33JaHHOM (PU3UYECKON MOMETbIO,
UCHOJb3Ys (PU3MUECKUE 3aKOHBI M IIPUHIIMIIBI; HA OCHOBE aHAJIN3a YCIOBHUS
3aJa4u BbIOMPATh (PU3NYECKYIO MOJIENb, BBIIEIATH (PU3MUECKUE BETMYUHBI
u (GopMysbl, HEOOXOOUMBIE sl €€ pelleHHs, NMPOBOAUTh PACUETHI U
OLIEHUBATh PEATILHOCTD MOJYYCHHOTO 3HaUeHUsI (PU3MUECKON BETHMUMHBI




10.14

Pemars KauyeCTBEHHbIE 3aJ1auu: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUNBYIO IIEMOYKY PACCYKIEHUN C OMOpO HAa H3y4CHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Hcnonp3oBath mpu  pemieHUd  yd4eOHBIX  3alad  COBPEMEHHBIC
WH(OPMALIMOHHBIE TEXHOJOTUU ISl TOMCKAa, CTPYKTYpPUPOBAHMSI,
UHTEPOpPETAllMd M TpPEACTaBICHUS Yy4eOHOW U Hay4YHO-TIOMYJSPHOM
uHbOpMalUY, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB; KPUTUUYECKU
aHAJM3UPOBAThH MOTy4aeMyr0 HH(OpMAIHIO

10.16

[IpuBoauTH TpUMEpHl BKJIAJa POCCHHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, 00BSICHEHUE TIPOIIECCOB OKPYIKAIOIIECTO MUPA,
B pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonb30Batk TeOpeTHUECKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HH
Uil obecrieueHuss O€30MacHOCTH TpH  OOpalieHUW ¢ MpudopaMu |
TEXHUYECKUMHU YCTPONCTBAMHU, JIJIsl COXPAHEHHUS 3I0POBbS U COOITFOICHUS
HOPM 3KOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAOIIEH cpelie

10.18

PaGorare B rpymnme C BBINOJTHEHHEM Pa3IUYHBIX COIHMANIBHBIX POJEH,
IUIAHUPOBATHh PabOTy TPYIIBI, pallMOHAIBHO paclpeAesiTh 00s3aHHOCTH
U IJIAaHUPOBATh JEATENbHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJeKBATHO
OICHMBATHL BKJIaA KaXIA0ro M3 YYaCTHHUKOB TIpPYHIlbl B PCIICHUC
paccMaTpuBaeMoi TPOOIEMBI

11 KJIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMBbI CpelHero 001ero o0pasoBaHus

111

JIeMOHCTpHUPOBATh HAa MPUMEpPaxX pojb U MECTO (PU3UKH B (POPMUPOBAHUH
COBPEMEHHOM HAy4yHOW KapTUHBI MHpa, B PAa3BUTUU COBPEMEHHOMN
TEXHUKM U TEXHOJIOTMH, B TPAKTUYECKOM NEATEIbHOCTH JIOAEH,
L[EJOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA

11.2

YYuThiBaTh TPAHHIBI MPUMEHEHHUS W3YYCHHBIX (PU3NUECKHX MOJENeH:
TOYEYHBIN JJIEKTPUUYECKUN 3apsij, siAepHas MOJEIb aToMa, HYKJIOHHAas
MOJI€JIb ATOMHOTO SI/Ipa MPU PEMICHUH GU3HMIECKHUX 3a/1a4

11.3

PacnioznaBate Qusnyeckue sBIeHUS (IpoLEcChl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB 3JIEKTPOJUHAMUKHN M KBAHTOBOU (PM3UKH: dJIEKTpHUUECKas
IIPOBOJIUMOCTbD, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE J1EHCTBHS
TOKAa, B3aMMOJCICTBME MAarHUTOB, AJIEKTPOMAarHUTHAasi MHIYKIMS,
JeIICTBYE MarHUTHOTO 10JIs1 HAa IPOBOJHUK C TOKOM U JIBKYLIUIICS 3apsi,
JJIEKTPOMArHUTHBIE ~ Kole0aHus W BOJIHBIL, IPSIMOJIMHEITHOE
pacrpocTpaHeHHE CBeTa, OTpakeHHe, MpeJoMIIeHHe, HHTepdepeHuus,
IUQpakLus U MOJIApU3alys CBETa, JUCIEPCHs CBETa, (POTOIEKTPUUECKUI




abpdext  (dotodrddekr), cBeTOBOE  AaBICHHWE,  BO3HHKHOBEHHE
JMHEWYaToOro CIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAS M MCKYCCTBEHHAs
pPalnOaKTHUBHOCTD

11.4

OnuceiBaTh U3y4YEHHBIE CBOWMCTBA BEIIECTBA (AIEKTPUUECKUE, MATHUTHEIE,
ONTUYECKUE, JJIEKTPUYECKYIO MPOBOAUMOCTh Ppa3IUYHBIX Cpel) U
JNIEKTPOMATrHUTHBIC SIBJICHUS (MIPOLIECCHI), HWCHONB3Ys (hU3UMUeCcKue
BEJIMYUHBI:  DJIGKTPUUECKHM  3apsij, CHJIa TOKa, DJIEKTPUUYECKOE
HaIpsDKEHUE, JIEKTPUYECKOE COMPOTHUBIICHHE, PA3HOCTh IMOTEHIIMAJIOB,
OJ1C, pabora TOKa, MHAYKIMS MarHATHOTO MOJs, cujia Amrepa, cuia
JlopeHnia, HMHIYKTUBHOCTb KATYIIKH, OJHEPIrHs DSIEKTPHUYECKOr0 U
MarHUTHOTO TMOJIeH, MEpUOJ M 4YacToTa KojebaHui B KolebaTeabHOM
KOHType, 3apsl ¥ CWia ToKa B IMpolecce TapMOHUYECKUX
ANEKTPOMArHUTHBIX KojeOaHu#, (POKYCHOE pacCTOSHUE W ONTHYeCKas
cuJia JIMH3BI, MIPU ONMKMCAHUH MPABHIBHO TPAKTOBATh (PU3HUUYECKUN CMBICI
WCIOJIb3YEMBIX BEIUYHMH, WX OOO3HAYCHWS W CIUHUIIBI, YKa3bIBaTh
(hOpMyIIbI, CBS3BIBAIOINNE JMaHHYIO (DHU3WYECKYIO BEIUYHHY C JAPYTUMHU
BEJIMYNHAMU

115

OnuceiBaTh W3y4eHHBIC KBAHTOBBIC SIBJICHHS M TPOIECCHI, HCIOIB3YS
(¢u3nUecKre BETUYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JITHHA
BOJIHBI M 4YacToTa CBeTa, DJHEPrUs W UMMOYJIbC (OTOHA, TeEpUoa
MoJIypacmaja, YHEPTusl CBSA3M aTOMHBIX s/Iep; MPU ONMHCAHUU MPABHIBHO
TPaKTOBaThb  (PU3WYECKUH  CMBICA  HCHOJB3YEeMBIX  BEIMYWH, UX
0003HAYECHUSI U EMHHUIIBI; YKA3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(U3HYECKYIO BEIMYMHY C JPYTMMH BEITUYHMHAMH, BBIUHCIISATH 3HAUYCHUE
(hbU3UIECKON BETMUUHBI

11.6

AHanu3upoBaTh (QU3NYECKUE IMPOLECChl U  SIBICHUSA, MCIONb3Y
¢usmyeckue  3aKOHBI M NPUHIOMINBL  3aK0H  OMa,  3aKOHBI
MIOCJIEZI0BATEIBHOTO U MAPAJJIENIbHOIO COETUHEHHS TPOBOJHUKOB, 3aKOH
Hxoyna — JleHma, 3aKkOH 3JIGKTPOMAarHUTHOM HWHAYKIWH, 3aKOH
MPSIMOJIMHENHOIO PaclpOCTPAHEHUSI CBETAa, 3aKOHBl OTPAKEHUS CBETA,
3aKOHBI MPEJIOMJICHHSI CBETA, ypaBHeHUe DHHIITeHa 151 poTorddexTa,
3aKOH COXpPAHEHMs DJHEPIUH, 3aKOH COXPAHEHMsS MMIIYJIbCa, 3aKOH
COXPAHEHHUs JIIEKTPUYECKOTO 3apszia, 3aKOH COXPAaHEHUs MAacCOBOIO
yyclia, NMocTynatel bopa, 3aKOH paJMOaKTHBHOIO pacrajaa; Mpu 3TOM
pasnuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH

11.7

OHpe)IeJ'ISITI) HaIpaBJICHUEC BCEKTOpa HWHAYKIHMU MArguTHOIO IIOJIA
MPOBOJIHUKA C TOKOM, CHJIbI AMriepa v cuiibl JIopeHna

11.8

CtpouTh U ONMUCHIBATh U300pAKEHUE, CO3AaBAEMOE TIJIOCKUM 3€PKaJIOM,
TOHKOH JIMH30H

11.9

BBIMOTHATE 3KCIIEPUMEHTHI TI0 MCCIICIOBAHUIO (U3MYECKUX SBICHUH U
MPOIIECCOB C MCMOJIB30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHHIA; MpU
5ToM (QopMynupoBaTh MpobieMy (3agady) W THUMNOTE3y Yy4eOHOro




AKCIIEPUMEHTAa, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOT0 000PYyIOBaHMUS,
MIPOBOAUTH ONBIT U (POPMYITUPOBATH BHIBOIBI

11.10

OCYH.[CCTBJ'ISITB IIpsAMBIC 1 KOCBECHHBIC U3MCPEHUSA (1)I/IBI/I‘ICCKI/IX BCJIMYHMH,
IIpu 3TOM BBI6I/IpaTI> ONTHMAJIbHEIN CIIOCO0 HU3MCPCHHA U HUCIIOJIb30BATb
HU3BECTHBIC METOAbI OLICHKH HOFpCHIHOCTGfI I/I3MepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MUYECKUX BEJIMYHMH C HCIOJIB30BAaHUEM
MPSIMBIX U3MEPEHUI; TPU STOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH
pe3yabTaThl TMOJXYYEHHOW 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BHJE
TaOauI U TpaduKOB, A€TaTh BBIBOABI 110 pE3yabTaTaM HCCIIEeIOBAHUS

11.12

Cobuimo1aTh mpaBuiIa 0€30MacHOTO TPY/a IPH MPOBEICHUN MCCIICI0BAHNN
B paMKax y4eOHOTO OKCIEPHMEHTa, Y4eOHO-HCCIICIOBATEIIbCKON H
MIPOSKTHOM JIECATEIILHOCTH C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX YCTPOWCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

11.13

Pemate pacu€THbie 3amauu ¢ SBHO 3aJaHHOW (DU3UYECKON MOJCIBIO,
UCIOJB3YS (PU3MUECKHe 3aKOHBI U PUHIUIIBI; HA OCHOBE aHANIN3a YCIOBUS
3a/la4¥ BRIOUPATh PU3NYECKYIO MOJIENb, BBIACIATH (PU3NUECKUE BETHUNHBI
u opmynbl, HeOOXOqUMBIE Ui €€ pelIeHHs, MPOBOIUTH PACU€Thl U
OLICHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BEITHMUHHBI

11.14

Pemate KAaueCTBEHHbIE 3a/1a4u: BBICTpPanBaTh JIOTUYECKH
HENIPOTUBOPEUYMBYIO IIENOYKY PACCYXACHUH C ONOPOM HAa W3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABJICHUS

11.15

Wcnonp3oBath mpu  pemieHuHd  yd4eOHBIX  3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JUISl TOMCKA, CTPYKTYpHUPOBAaHMS,
UHTEpIpeTalMi W NPEJCTaBICHUS Yy4eOHOW U Hay4YHO-TIOMYJISIPHOM
nH(pOpMaLIMY, MOJYYEHHOM W3 pa3INMYHbIX HMCTOYHUKOB; KPUTHUECKU
aHaJIM3UPOBATh MOJTydaeMyro HH(opMaIuio

11.16

OOBSCHATh TMPHUHIMIMBI JEHCTBUS MAalINH, TPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3NuyaTh YCIOBHS UX O€30MacHOr0 WCMIOJIh30BAHUS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpUMeEpHl BKJIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE NPOILIECCOB OKPYKAIOIIEro
MHDPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeOpeTHUECKHE 3HAHUS 1O (PU3UKE B IOBCEAHEBHOM KU3HU
uis  obecrieueHUs O€30MACHOCTH TMpU OOpalleHuu ¢ npudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUUISI COXPAHEHUS 37I0POBbSI U COOITIOICHHS
HOPM 3KOJIOTMYECKOTO TIOBEICHHS B OKPY)KAIOIIEH cpefie

11.19

PaGortare B rpymme ¢ BBITOJHEHHEM pPA3JIMYHBIX COLMAIBHBIX POJICH,
TUTAHUPOBATh PadOTy TPYIIIBI, PAIIMOHATIBLHO PACIPENENATh 00sI3aHHOCTH
U TUIAaHUPOBATh JEATEIHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJeKBATHO
OIICHMBATh BKJIAJ KaXKIOTO W3 YYaCTHUKOB TPYNIBI B pEIICHUE
paccMmarpuBaeMoit mpoOIeMbl




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
pa3jiena

Koxa npoBepsiemoro

IJIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

®dusuka — Hayka o npupone. Haydnbele MeTonbl
MIO3HAHUS OKPY’KaIOILEro Mupa. Ponb
AKCIIEPUMEHTAa M TEOPUM B IpOLIECCE IO3HAHUS
IPUPOIBL. DKCIIEPUMEHT B (PH3UKE

1.2

MogenupoBanne  (QU3NYECKUX  SIBICHHH U
npoueccoB. Hayunble runorespl. ®Pusznueckue
3aKOHBI M TeopuH. [paHuIBl NPUMEHUMOCTU
¢busznueckux 3akoHOB. [IpUHIMII COOTBETCTBUSI.
Ponrb u wmectro ¢usuku B dopMupoBaHUU
COBPEMEHHON HAyyHOM KapTUHBI MHpa, B
MPaKTUYECKON JeATEIbHOCTH JIFOIEH

MEXAHUWKA

##HPar##H#KNUHEMATHUKA

211

Mexannueckoe  aBukeHHE. OTHOCHTEIBHOCTH
MEXaHM4YEeCKOoro nBwkeHus. Cucrema oTcYéra.
Tpaexropus

212

[Tepemerienne, CKOpOCTb (CpenHsss CKOPOCTb,
MTHOBEHHas CKOPOCTH) u YCKOpPEHHUE
MaTepI/IaJ'II)HOI\/JI TOYKH, HX TMPOCKIUHN Ha OCHU
cuctembl koopauHaT. CloXeHHe MnepemMeleHuil u
CJI0’KEHHE CKOPOCTEMN

2.1

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IPSAMOJIMHENHOE JBHKECHUE. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHU,
IIyTU U IEPEMEIIEHUs MaTEPUAIIBHOM TOYKH OT
BpEMEHU

214

CBoOoHOE majieHue. Y CKopeHrne cBOOOTHOTO
naJicHus

2.15

KpuBonuneiinoe JIBIJKEHHUE. PaBHOMepHOE
JBUKEHHE MAaTePHAIbHOM TOYKU MO OKPY>KHOCTH.
VYrioBas ckOpocTb, TUHEHAsE CKOpocTh. [lepuoa u
yactoTa. LleHTpocTpemMuTenbHoe yCKOpeHHe

2.1.6

TexHuYecKkrne yCcTpOMCTBA: CIUIOMETP, ABUKECHHUE
CHapsJI0B, LIETIHbIE U PEMEHHBIE Nepeaavu




2.1.7

[TpakTuueckue padboThl. M3mMepeHre MIHOBEHHOM
ckopoctH. MccienoBaHue COOTHOLIEHHS MEXIY
MyTSIMHU, PO IEHHBIMU TEJIOM 3a
IIOCJIEI0BATEIbHBIE PABHBIE TPOMEKYTKHA BPEMEHH
IIPY PaBHOYCKOPEHHOM JBMXEHMM C HayaJbHOMN
CKOpPOCTBIO, paBHON HYJ0. M3ydyeHue IBUKEHUS
LIapHKa B BS3KOW KUIKOCTU. V3yueHue nBuKeHus
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

#iPar## IMHAMUKA

221

IIpunuun ortHocutensHOocTH ['anmnes. Ilepswiid
3akoH HeroTtona. lHepmanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHuun cyneprno3uuuu cuil

2.2.3

Bropoii 3akoH Hpr0TOHA /U1l MaTepraabHON TOYKH
B uHepuuanbHoii cucteme orcuéra (MCO). Tperuit
3akoH HploTOHA [171s1 MaTepHallbHbIX TOYEK

224

3aKkoH BCCMHPHOI'O TATI'OTCHHA. Cuita TSDKECTH.
HepBaﬂ KOCMHYCCKaA CKOPOCTh. Bec Tena

2.25

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cumiia TpeHus
CKOJIBXKEHHUS U cuiia TpeHus nokost. Koapdpuuuent
TpeHust. Cuia COnpOTUBIIEHUS NIPHU IBUKEHUH TENA
B )KMJIKOCTHU WJIN Ta3e

2.2.7

[ToctynatensHoe U BpaliateiabHOE ABM)KEHUE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpaIlcHUs.

[1imeyo cumbl. YcnoBusa paBHOBECHS TBEPIOTO Tena
B ICO

2.29

TexHuueckue YCTPOMCTBA: TIOIIIUITHHAKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[IpakTuueckne paboTel. M3ydeHue ABUKEHUS
Opycka Mo HaKJIOHHOW MJIOCKOCTHU MOJ JEHCTBUEM
HECKOJIbKUX cuJl. McciienoBanne 3aBUCHMOCTH CUIT
VIOPYTOCTH, BO3HUKAWIIUX B Aehopmupyemoit
MPYXUHE U PE3MHOBOM 00pasiie, OT BEIUYHHBI HX
nedopmaruu. VccnenoBanue ycaoBHil paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

2.3

###Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

231

WMnynsc  MarepuanbHOM  TOYKH,  CUCTEMBI
MaTepuaiabHBIX  TO4eK. Mmmymsc cuibl u
MU3MEHEHHE UMITyJIbCa Tejla

2.3.2

3akoH coxpanenust umnyibca B MCO. PeaktuBHOE
JBUKCHHE




2.3.3

Pabora cuiier

234 Mo1tHOCTb CUJIBI
235 KuHeTnueckass SHEpPrus MaTepUATbHON TOYKH.
o Teopemao KMHETUYECKOM DHEPIUU
[Morenimansaas ~ dHeprust.  [loTeHIMaNbHAas
236 SHEPrust YIpyro aeGOpMHUPOBAHHON TMPYKHHBI.
e [MoTeHMaIbHAs SHEpPIus Tena BOJIN3U
HOBEPXHOCTHU 3eMITH
[ToTeHIMaNbHbIE ¥ HEMOTCHIMAIBHBIC —CHIIBL.
37 Cesi3p  paboOTBl  HENOTEHIMAIBHBIX  CHI  C
h WU3MECHCHHEM MCXAHUYCCKOW HSHEPTrHH CHCTEMBI
TeJ1. 3aKOH COXPAHEHHUsI MEXAaHUYECKOU SHEPIHU
2.3.8 VYipyrue u Heyrnpyrue CTOIKHOBEHUS
239 TexHudyeckue yCTpPOMCTBA: JBUIKEHUE PAaKeT,
h BOJIOMET, KOTIEP, IPYKHUHHBIH MHCTOJIET
[Ipaktuyeckue  paborel.  M3yuenwe  cBs3m
2310 CKOpOCTEl  TeJl  TNpUh  HEYIpPYyroM  yjape.

HccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHUEM
MEXaHUYECKOM IHEPTUU Tea

3 MOJIEKVYJISAPHASA ®U3MKA U TEPMOJNHAMHUKA
#iH#Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUU

OcHOBHbIE MTOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETHUYECKON Teopuu. BpoyHOBCKOE IBUIKEHHE.
Huddyszus. Xapaxkrep JIBUKECHUS u
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Mopenu cTpoeHusl ra3oB, JKUAKOCTEH U TBEPIABIX

3.1.2 Ten U OOBSICHEHHE CBOMCTB BEIleCTBA Ha OCHOBE
ATUX MOJENE

313 Macca  monekyn.  KomuuecTtBo — BelecTsa.

31 [TocrosinHast ABoraapo
' 314 TermmoBoe paBHOBecue. TemmepaTrypa u €€

n3mepenue. [llkana remneparyp Llenbcus
Mopenp uneansHOro raza. OCHOBHOE YpaBHEHHE

3.15 MOJIEKYJIIPHO-KHHETHYECKOW TEOPUHU HUECAIBHOTO
rasa
AOcomoTHasE Temmeparypa Kak Mepa CpeIHeu

3.1.6 KHHETHYECKOW DHEPTruy TEIUIOBOTO JBHKCHUS
yactul] raza. [llkana temnepatyp KenbBuna

317 VYpaBuenue Knaneiipona — MeHnaeneeBa. 3akoH

Janprona




3.18

["a3oBble 3akoHBI. M30mporieccsl B UACaIbHOM rase
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMA,
n30xopa, nzobapa

3.1.9

TexHUuYeCcKue yCTPONCTBA: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktnueckue pabotel. M3mepeHue  macchl
BO3[yXxa B KJaccHOW KomHare. lccinemoBanue
3aBUCHUMOCTH MEXIy TapaMeTpaMud COCTOSHUS
pa3peKeHHOro raza

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepmonnHamuueckas  cucrema.  BHyTpeHHsA
SHEPTHUs TEPMOINHAMHYECKON CUCTEMBI H CIIOCOOBI
€€ U3MEHEHUS

3.2.2

KonuuectBo Ttemnorsl u pabora. BHyrpeHHss
DHEPIUs OJHOATOMHOI'O UJEaIbHOIO rasa

3.2.3

Bunsr TEIIONEepEIauu: TEIIONPOBOJHOCTb,
KOHBEKIMA, U3JIyYyeHHue. TermoéMKOCTh Tena.
VYnaenpHas TEIUIOEMKOCTH  BemlecTBa. Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBolii 3axkoH TepMmoauHaMuku. [IpumeHnenue
IIEPBOT0 3aKOHA TEPMOJIMHAMUKY K U30IPOLIECCaM.
['padmyeckas uHTEpIpeTanus paboThl ra3a

3.2.5

TeruoBele  mamuHbl.  [IpuHnunel  aeicTBus
TerIoBbIX MammH. [IpeoOpazoBanusi >Hepruu B
TeroBeIX MamuHax. Kosddunuent mnonesnoro
nevicteust (manee — KIIJI) TermoBoil MamiuHBI.
[uxn Kapno u ero KIIJ]

3.2.6

Bropoii 3akon Tepmonunamuku. HeobGpatumocTthb
IIPOLIECCOB B Mpupone. TermnoBble ABUTATEINH.
DKkojnoruyeckue npoOaeMbl TETII0O3HEPTETUKH

3.2.7

TexHuueckue YCTPOMCTBA: JIBUTaTeIlb
BHYTPEHHEI0 CropaHusi, OBITOBOH XOJIOJIUJIbHUK,
KOH/IULIHOHED

3.2.8

[TpakTuyeckue pabGoTbl. IM3mepeHue yaenbHOMH
TEIJIOEMKOCTH

3.3

###Par###AI'PEI’ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

ITEPEXO/IbI

33.1

[TapooOpazoBanue u KoHIeHcauus. VcnapeHue u
KUTICHHE. YJelbHas TEeIUIoTa MapooOpa3oBaHUs.
3aBUCHUMOCTB TEMITEPATypbl KAIIEHUS OT JaBJICHUS

3.3.2

A6COHIOTH3.51 n OTHOCHUTCIIbHasA BJIAKHOCTH
BO3Ayxa. HachlleHHbIH map




3.3.3

Teépnoe Ttemo. Kpucrammueckue u aMopgHbIC
Tes1a. AHM30TPONUS CBOMCTB KpUCTAILIOB. JXKuikue
kpuctauibl. COBpeMEHHBIE MaTepHAITbI

3.34

[TnaBneHue u KpuCTaITU3ANKS. Y IeTbHas TEIIoTa
miaBiaeHus. Cyomumanms

3.35

YPaBHCHI/Ie TEII0BOro OanaHca

3.3.6

TexHuueckne  yCTpOMCTBa: TUTPOMETP U
MICUXPOMETP, KaJIOpUMETD, TEXHOJIOTHH
MOJIY4EHUS COBPEMEHHBIX MAaTepHalOB, B TOM
YKCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH

3.3.7

[Ipaktudyeckue paboThl. M3MepeHHe BIaKHOCTH
BO3yXa

SJIEKTPOAMMHAMUKA

4.1

###Par##IJIEKTPOCTATUKA

411

Onektpuzauus Tesl. DJeKTpudeckuil 3apsia. [IBa
BHUJA SJICKTPUUCCKHX 3apsaa0B

4.1.2

IIpoBOIHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH

4.1.3

3aKOH COXpaHEHHS JIEKTPUIECKOTO 3apsiia

414

BaumopeiicTBue 3apsaoB. 3akon Kymona

415

DnexTpuueckoe noJe. HanpspokéHHoCTb
ANEKTPUYECKOro Mnois. [IpuHIun cynepno3unuu.
JInHnn HanpsKEHHOCTH DJIEKTPUYECKOTO OIS

4.1.6

PaGota CHII BJIEKTPOCTATHYECKOTO ITOJIS.
ITorenmman. Pa3HOCTE MOTEHITHATIOB

4.1.7

[IpoBOMHUKKM ¥ AWDJIEKTPUKH B TOCTOSITHHOM
AIIEKTPUYECKOM ToJIe. Jusnexktpudeckast
MIPOHUIIAEMOCTD

4.1.8

OnextpoéMkocTs. KonaeHcarop. DeKTpoEMKOCTh
IUIOCKOTO KOHJAEHCAaTOpa. DHEPrus 3apsiKEHHOI'O
KOHJIEHCaTopa

4.1.9

Texnuueckue YCTPOMCTBA: DIEKTPOCKOII,
JJIEKTPOMETP,  DJJIEKTPOCTATHYECKass  3alluTa,
3a3eMJICHHE  DJIEKTPONPHOOpPOB,  KOHJAEHCATOD,
KCEPOKC, CTPYWHBIN TPUHTED

4.1.10

[IpakTrnueckue paboThLI. N3mepenune
AIIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

H#Par##H#IIOCTOSHHBIM DJIEKTPUYECKUI TOK. TOKU B

PA3JIMYHbIX CPEJAX

421

VcemoBus CYIIIECTBOBaHUS OCTOSSHHOTO
ANEKTpUYecKOro Toka. Kcrounumkm Toka. Cuna
ToKa. ITOCTOSTHHEIN TOK




4.2.2

Hanpspkenue. 3akon Oma jy1s ydyacTka Lenu

4.2.3

DJIEKTPUYECKOE  CONPOTHUBIICHHUE. Y ACIbHOE
COINPOTUBIICHUE BEIIECTBA

4.2.4

HOCJ’ICI{OB&TGJ’IBHOC, napaujiCjabHOC, CMCIIaHHOC
COCINMHCHUEC ITPOBOAHUKOB

4.2.5

PaboTa snexrpuueckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MontHoCTb SJICKTPHYECCKOI'O TOKa

4.2.7

anekTponBrkymmas cwia (manee — OJIC) wm
BHYTPCHHEE CONPOTUBICHUE HMCTOYHUKA TOKA.
3akon Oma s mojaHOM  (3aMKHYTOM)
aJIeKTpUYecKoii enu. KopoTkoe 3amMbIkaHue

4.2.8

ONEeKTpOHHAas: MPOBOJUMOCTb TBEPJBIX METAJUIOB.
3aBUCHUMOCTb  CONPOTUBIEHUS  METAIJIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

Onektpuueckuii TOK B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

4.2.10

[TonympoBonuuku. CoOCTBEHHass W IpPUMECHas
MIPOBOJIUMOCTH TTOJIYITPOBOTHUKOB. CBoOMCTBa p-N
nepexoja. [lomynmpoBogHIKOBBIE TPHOOPHI

4211

aﬂeKTpI/ILIeCKI/Iﬁ TOK B QJICKTPOJINTAX.
aﬂeKTpOJII/ITI/I‘leCKaSI JUCColuranus. 3J'IeKTp0J'IPI3

4.2.12

aﬂeKTpI/I“IeCKI/Iﬁ TOK B razax. CaMoCTOSTEIIbHEIA U
HECaMOCTOSTENbHBIN pas3pdn. Paznuunbie THIIBI
CaMOCTOATCIIBHOT'O pa3psaa. Moanus. [1na3zma

4.2.13

TexHuueckue yCTpOiiCcTBa: amIepMerp,
BOJIBTMETD, peocrar, VCTOYHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
CONPOTHUBIICHHUS, BAKYYMHBIA THOJ, TEPMUCTOPHI U
(OTOpPE3UCTOPHI,  MOJYIMPOBOJHUKOBBIA  JTHOI,
raJIbBaHUKa

4.2.14

[TpakTnueckue padboTel. M3ydyeHue cMeniaHHoro
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucCTOYHMKAa TOKa M €ro
BHYTpPEHHEro  compoTuBieHus.  Habmonenue
AIIEKTPOJIN3A

11 KUIIACC




Kon
paszjiena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

4

OJIEKTPOAMHAMUKA

4.3

##HPar#H#MATHUTHOE ITOJIE. OJIEKTPOMATHUTHAA MHAYKIA

43.1

ITocTosiHHEIE MAarduThl. BsaumopeiictBue
[IOCTOSIHHBIX MarHUTOB

43.2

MaruuTtHoe nosie. BeKTop MarHuTHOM MHYKIIUH.
[Mpunmun cynepno3uuuu. JIMHUM MarHUTHOMN
WHIYKIIUH. Kaptuna  nuHME  MarHuTHOM
WHAYKIHUHU MOJIS TOCTOSIHHBIX MAarHUTOB

4.3.3

MarsuTHO€ 10Jie MPOBOAHUKA ¢ TokoM. KapTuHa
JIMHAN TI0JIA AJIMHHOI'O IMpAMOro npoBOJHHWKA U
3aMKHYTOI'O KOJIbIIEBOT'O IMPOBOJHHUKA, KATYIIKH
¢ TokoMm. OmbiT Opcrena. B3aumoneiictBue
IMPOBOAHUKOB C TOKOM

4.3.4

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHUE

435

Cuna JlopeHua, €€ MOAydb M HalpaBJCHUE.
JIBr>KeHre 3apsyKEHHOM YacTULBI B OJTHOPOAHOM
MarHuTHOM noje. Pabota cunbl JlopeHiia

4.3.6

SIBieHUE IEKTPOMATHUTHON UHIYKIIHHA

4.3.7

IToToK BEKTOpa MarHUTHOW MHIYKLIIUH

4.3.8

OJC wuHayknuu. 3akoH DSJIEKTPOMarHUTHOM
unaykuun Papanes

4.3.9

Buxpesoe snexrpudeckoe nose. IC uHayKuuu
B MPOBOJAHHUKE, JBUKYIIEMCS MOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€

4.3.10

IIpaBuno Jlenna

4311

NunyktuBHOCTD. SIBNenne camounaykuuu. SJC
CaMOUHTKITUU

4.3.12

3Hepr W MAaroHuTHOTO ITOJIS KaTyllIKU € TOKOM

4.3.13

SHeKTpOMaI‘ HUTHOC I10JIC

4.3.14

TexHuuyeckue YCTpOﬁCTBaZ IIOCTOAHHBIC
MAarHuThbl, 3JICKTPOMAIrHUTLI, 3JICKTPOABUTATCIIb,
YCKOPUTECIIN OJICMCHTAPHBIX qacCTull,
HHAYKOHUOHHAA I1€Yb

4.3.15

[TpakTuyeckue paboTbl. M3ydeHne MarHUTHOTO
MOJIsl KaTyIIKK ¢ TOKoM. MccrienoBanue neicTBus
MOCTOSIHHOTO MAarHuTa Ha paMKy C TOKOM.
UccnenoBanue  sBIEHUS  BJIEKTPOMATHUTHOMN
WHIYKIIUU

KOJIEBAHMA 1 BOJIHBI




5.1

#HHPartHHMEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

KoneobarensHas cucrema. CBo0OogubIe
KoJIeOaHusI. I"apmonnueckue KoJieOaHusI.
[Tepuon, yactoTa, aMIITUTYAa U (a3a KojaeOaHui

5.1.2

[IpyXuHHBIN MasITHUK. MaremaTuueckui
MasiTHUK

5.1.3

YpaBHeHnue FapMOHUYECKUX KOJIeOaHMi.
Kunemarnyeckoen JIuHaAMHYECKOE OINKCAHUE
K0J1€0aTEIIbHOTO JIBHKCHUS

5.14

IIpeBpamienue sSHEpruM IIpU TapMOHHYECKHUX
Kosebanusax. CBsA3p aMIUTUTYABI KoJeOaHWH
MCXOJHON BEJIMYMHBI C aMIUIUTyJaMH KojeOaHui
€€ CKOPOCTH U YCKOPEHUS

5.15

KonebarenbHbrii KOHTYP. CBoboxHbIe
DIIEKTPOMArHUTHBIE KOJIEOaHWS B HJICATLHOM
KoJIeOaTeIbHOM KOHType. AHAJIOTHs MEXIY
MEXAHUYECKUMU " JJIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

3akoH COXPAHCHUS OHEPrUu B HUACAIBHOM
KoJiIe0aTeIbHOM KOHTYpC

5.1.7

BBIHY)KILGHHLIC MEXaHHUYCCKHEC KoJIeOaHHS.
Pe3onanc. Pe3onancHas KpuBas. BLIHy)K,I[eHHLIC
SJICKTPOMArduTHBIC KOJICOaHHS.

5138

IlepemeHHBIN TOK. CuHycouanbHbIN
IIEPEMEHHBIN TOK.

5.19

MOHIHOCTB nepeMeHHoro TOKa. AMHJ’II/ITYI[HOC nu
JICUCTBYIOIIEE  3HAYCHHE  CHJIbI  TOKa H
HaHpH)KeHI/ISI

5.1.10

Tpancdhopmarop. IlpousBoacTBo, mepemada wu
noTpebaeHne AIEKTPUIECKOMN SHEPTHH.
OKOJIOTUYECKUE PHUCKH TMpPU MPOU3BOJICTBE
ANEKTPUUECKOM SHEPTHUH. Kynbsrypa
HCIIOJIb30BaHUS 3IEKTPOIHEPTUU B
MMOBCEIHEBHOW KU3HU

5.1.11

Texnuueckue YCTPOMCTBA: ceiicmorpad,
JIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIIepesayd

5.1.12

[TpakTudeckue paboThL. UccnenoBanue
3aBHCHMOCTH TepHo/ia MalbIX KoJiebaHuil rpysa
HA HUTU OT JUIMHBI HUTH M MAacchl Tpy3a.
HccnenoBanne NepeMEHHOIO TOKAa B IENH U3
MOCJIEZI0BATEIbHO COCTUHEHHBIX KOHJEHCATOpa,
KaTYIIKU U PE3UCTOpa




5.2

#HHPartHHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHS
pacrnpocTpaHeHHUS. [Tepuon. CxkopocTthb
pacrnpocTpaHeHHs U AjauHa BoyHbL. [lonepeunsie
U TIPOI0JIbHBIC BOJHBI

5.2.2

#H##Par###  Matepdepennms u  audpakius
MEXaHHYECKUX BOJTH

5.2.3

3Byk. Ckopocth 3Byka. I'pOMKOCTH 3ByKa.
Bricora Tona. TemOp 3ByKa

524

ONEeKTPOMAarHUTHbBIE BOJIHBI. Y CIIOBUS U3JIy4EHUS
AIIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHranuss BektopoB E, B wum v B
AJIIEKTPOMATrHUTHOM BOJIHE B BAKyyMe

5.25

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPayKEHUE,
IpeJoOMIIEHUE,  MOoJsIpu3auus,  AUPpaxius,
untepdepeniysa. CKOpOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Tkana 3neKTpOMAarHUTHBIX BOJIH. |IpuMmeHenue
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpyuHIMIBI ~ pagUoOCBSI3U W TEIEBUACHMUS.
Panuonokanus. D1eKTpOMarHuTHOE 3arpsi3HEHHE
OKPY’KaloIleH cpebl

5.2.8

Texauueckue YCTpOMCTBA: MY3bIKaJbHbIE
HHCTPYMCHTBI, YJIbTPAa3BYKOBad AWArHOCTUKa B
TEXHUKE U MEIULUHE, pajap, PaauoNpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neup

5.3

H##HPar#H#OIITUKA

531

[IpsMonuHEtHOE paclpOCTpaHEHHE CBETa B
oagHopoHOM cpene. JIyd cBeta

5.3.2

OtpaxeHue cBeTa. 3aKOHbl OTPAKEHHs CBETA.
[Toctpoenue n300paxeHuii B MIOCKOM 3epKae

533

[Ipenomnenne cBeTa. 3aKOHBI IPEIOMIICHUS
cBeTa. AOCOJIOTHBIN MOKa3aTesb NPeIoMIICHHS

534

ITonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI
YTOJI IIOJIHOTO BHYTPEHHETO OTPaKEHUS

5.3.5

Hucniepcust cBeta. CIIOXKHBIA COCTaB 0enoro
cBerta. IlBer

5.3.6

Cobwuparorye  paccerBaronie JIUH3bL. TOHKas
nuH3a. DokycHOe paccTossHME M ONTHYECKas
cuiia ToHKoW nuH3bL. [locTpoenune n3o0pakeHuit
B COOMpalOmUX M PACCEHBAIOIIUX JIMH3AX.




dopmysia  TOHKOM  JIMH3BL.  YBEJIWYECHUE,
aBaeMoe JIUH30M

5.3.7

[Ipenensl  NPUMEHUMOCTH  I'€OMETPUUYECKOM
ONTHUKHU

5.3.8

HNuTtepdepennus CBeTa. Korepenrtnsie
UCTOYHUKU. Y CIOBUS HAOIIOACHHSI MAaKCUMYMOB
U MUHHUMYMOB B MHTEP(PEPECHIIMOHHONW KapTHHE
OT IBYX CMH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus csera. udpakumonHas peméTka.
YcinoBue HaOMIOACHUS TJIaBHBIX MaKCHMYMOB
Opyd TaJeHHH MOHOXPOMATHYECKOTO CBETa Ha

TU(PPaKINOHHYIO PEIETKY

5.3.10

ITonsipusanus ceera

5.3.11

TexHuueckue  yCTpOHCTBa:  OYKH,  JIyla,
¢doroanmnapar, IPOEKLIMOHHBIN amnmnapar,
MHUKpPOCKOII, TEJIECKOIl, BOJIOKOHHAsl ONTHKa,
JU(PPaKLMOHHAS PEIETKA, OISIPOU]

5.3.12

[IpakTrueckue paboThl. M3mMepenue mokasarens
IpEeIOMIICHUS. HccnenoBanue CBOWCTB
n3o0paxkeHuit B nuH3ax.  HaGmonenue
TVICTIEPCHUU CBETA

RJIEMEHTHI CTIIELITUAJILHOM TEOPUM OTHOCHUTEJILHOCTH

6.1

['panuibt MIPUMEHUMOCTH KJ1aCCUYECKOM
MEXAaHUKH. [TocTynater TEOPUH
OTHOCHUTEIIbHOCTH: HMHBApPUAHTHOCTb  MOJYJIA
CKOPOCTH  CBE€Ta B  BaKyyMe, IPHUHIIMII
OTHOCHUTEIBHOCTH DHHIIITEHHA

6.2

OTHOCHUTEIHLHOCTD OOTHOBPEMCHHOCTH.

3ameyieHne BpEeMEHH U COKpaIeHUE JJTUHBI

6.3

DHEprusi U UMITYJIbC CBOOOHOM YaCTHUITbI

6.4

CBs3p Maccbl C DJHEPrMEM W  UMITYJIBCOM
CBOOOJTHOM YaCTHUIIBI. DHEPTHUS TTOKOSI CBOOOJHOM
JaCTULIbI

KBAHTOBAS ®U3NKA

7.1

#iPar###3JIEMEHTBI KBAHTOBOU OITTUKU

711

®otonsl. Dopmyna Ilranka cBsS3M >SHEpruu
¢dboTOHA C ero 4acToToi. DHEpPTus U UMITYIbC
¢dorona

7.12

OtkpeiTHe W uccienoBaHue (HoTorddexra.
Ompitel A.T'. Ctonerosa. 3akoHbl poTodddexra




7.1.3

VYpaBuenue OiHmTeHa 18 doTodPdekra.
«Kpacnas rpanuma» porodddexra

7.14

Hasnenue cBera. OnbiTel [1.H. JIeOenena

7.15

XUMHYECKOE IEUCTBUE CBETA

7.1.6

TexHnuueckue YCTpOMCTBA: (hoTod71EeMEHT,
dboronatuuk, comHeuHas 6arapesi, CBeTOANO/]

7.2

CTPOEHHUE ATOMA

7.2.1

Mopenb aroma Tomcona. OnbiTer Pezepdopna
10 UCCJIEIOBAaHUIO CTPOSHUS aToMa.
[TnanerapHast MOJellb aTOMa

7.2.2

IToctynatel bopa. M3mydyeHue u moromeHue
(OTOHOB IpH NEPEXoe aToMa C OJTHOTO YPOBHS
sHeprun Ha Jpyroil. Bunel cnextpoB. CrexTp
YPOBHEW SHEPTUH aTOMa BOAOPOAA

7.2.3

BosiHoBbIE cBOMcTBa yactull. BonHbl ne bpoiiis.
KopnyckyisipHO-BOJIHOBOM Jyalli3M.
Judpaxuus 31eKTPOHOB Ha KpHUCTaLIax

7.24

CnonTanHoe n BBIHYXXJICHHOC H3JTy4YCHHUC.
YceTpoicTBO M MPUHIIUI PabOTHI Jiazepa

7.2.5

TexHuueckne  yCTpOICTBA: CIIEKTpaIbHBIN
aHanu3 (CHEKTPOCKOM), Jia3ep, KBaHTOBBIN
KOMIIBIOTED

7.2.6

[TpakTnueckue paboThI. HaGnronenue
JMHEWYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl Ha6J'IIOI[eHI/I$I u perucTpanuu
SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTtkpbITHE PallnOaKTUBHOCTH. OnbITH
Pesepdopna mo  ompeneneHuro  cocraBa
palnmoakTUBHOrO u3nydeHus. ColcTBa anbda-,
oera-, ramMmma-Mu3JIy4eHus. Bnusuue
PaInOaKTUBHOCTH Ha KHUBBIE OPTaHU3MBI

7.3.3

OtkpbiTHE NpOoTOHAa M HeuTpoHa. HykioHHas
Mozenb siapa ['eitzenOepra — VBanenko. 3apsin
sapa. MaccoBoe unciio sjapa. M3otomnsl

7.3.4

Anbda-pacniaz. DIEKTPOHHBIA W TMMO3UTPOHHBIN
Oeta-pacma. ['amma-uznydenue. 3aKkoH
PaAMOaKTUBHOIO pacnaga

7.3.5

OHeprusi CBA3M HYKIOHOB B szpe. SlnepHbie
cuibl. Jleekt Macchl sapa

7.3.6

Snepusle peakuuu. Jlenenue u CUHTE3 sSAep




7.3.7

Snepubiii  peaktop. TepmMosiaepHBIA CHHTE3.
[Tpobaembr u MEePCTIIEKTUBBI P9 (S0) (0)1
HHEPreTUKU. DKOJIOTMUECKHUEe aCHEKThI sIepHOU
SHEPreTUKU

7.3.8

DnemeHTapHble YacTullbl. OTKPBITUE MO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETp, Kamepa
Bunbcona, siaepHblii peakTop, atoMHasi 6omba

7.3.10

[Tpaktuyeckue pabotel. MccrnemoBaHue TPEKOB
gacTuIl (10 TOTOBEIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B€3qnoro neba. Co3Be3aus, spKue 3BE3BI,
IIJIAaHETHBI, UX BUAUMOC IBUXKCHUC

8.2

Conneunas cucreMa. [lnmaneTsl 3eMHOM TpyMIIbL.
[1naHeThI-TUTAaHTBI U UX CITYTHUKH, KApPJIIUKOBBIC
wiageTsl. Masbsie Tena COIHEYHOH CUCTEMBI

8.3

Conane, ¢gorocdepa u armochepa. ComHedHas
AKTUBHOCTbH

8.4

Ucrounnk sneprun CosHIa U 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, ux
B3aMMOCBs3b. Jlnarpamma «CIeKTpaabHbIN KJIacC
— CBETUMOCTB». 3BE3 b1 TJIaBHOM
MMOCJIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB TS 3BE3/1 rJIaBHOM
IMOCJIEIOBATEILHOCTH

8.6

H##HPar#H#BHyTpeHHee CTPOCHHE 3BE3I.
CoBpeMeHHbBIC MIpEeACTABICHUS 0
MPOUCXOXKAEHUU U 3Bomonuu CoJiHIIa U 3BE3].
OTanbl )KU3HU 3BE3]T

8.7

Mneunslii [Tyt — Hama ["anaktuka. CnupanbHas
cTpykTypa ['asakTuku, pacnpeneneHue 3BE3J,
ra3a u nsim. [lonoxenue n asmxenne CoaHua B
I"anakTuke. IInockas 151 cepuueckas
noacucTemsl ['ajlakTuku

8.8

Tunel ranaktuk. PanguoraliakTuku M KBa3apbl.
YEpHble AbIPBI B A1pax rajlakTUK

8.9

Bcenennas. Pacmmpenune BceenenHoil. 3akoH
Xab6ma. Paszberanue ramaktuk. Bospact u
panuyc Bcenennoi, Teopusi boiapmioro B3phiBa.
Mogens «ropsaueit Bcenennoit». PenukToBoe
W3JIy4eHUE




8.10

Macurrabnas
MeTtarajakTuka.
ACTPOHOMHUH

CTPYKTypa
Hepeméunnie

Bcenennoii.
poOJIEMBI




ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsSIEeMOro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
001ero ooOpazoBaHus

1

CdopmupoBaHHOCTh yYMEHUU paclio3HaBaTh (U3NYECKUE SIBICHUS

(mporiecchbl) U OOBACHATH X HA OCHOBE U3yYEHHBIX 3aKOHOB

Bnagenue ocHOBoMoaararmImMu @HSHHGCKI/IMI/I INOHATUAMU H

BCIIMYNHAMHU, XapAKTCPU3YIOILIUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

CpopMHUpPOBAaHHOCTP YMEHHMM TPUMEHATH 3aKOHBI KIJIACCHUYECKOU
MEXaHWKH,  MOJICKYJISIpHOW  (U3MKM W  TEPMOIMHAMHUKH,
ANEKTPOAMHAMUKH, KBAHTOBOW (DM3UKH IJI1 aHANu3a U OOBSCHEHUS
SIBIIGHUHA MUKPOMHpA, MAaKpOMHpa U MEramupa, pa3jinyaTh yCIOBHS
(rpanutibl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, TOHUMATh
BceoOmMil xapakTep GyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYCHHOCTh
WCIIONIb30BaHUS YACTHBIX 3aKOHOB; AaHAIM3UPOBATh (PUIUYECKUE
MPOILIECChl,  HUCIOJIb3Yysl OCHOBHBIE  IOJOKEHHUS, 3aKOHbl H

3aKOHOMEPHOCTH

C(l)OpMI/IpOBaHHOCTB YMCHHA pPa3jindarb YCJIOBHUA NPUMCHHMOCTHU

Mojieneil PU3NYeCcKuX TeNl U MPOIECCOB (SBICHUIN)

CpopMHUpPOBAaHHOCTh YMEHHUSI pEIIaTh PACUETHBIE 3aJa4dl C SBHO
3aJJaHHOH M HEsIBHO 33JJaHHOM (PM3UYECKOM MOJAEIbIO: HA OCHOBAHUHU
aHajM3a YCIIOBHs BbIOMpaTh (U3NYECKHE MOJETH, OTBEYAIOIIUe
TpeOOBaHUSIM 3a/1a4u, MIPUMEHSATH bopMyIbL, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYJNaThl  (U3MYECKUX TEOpUd  IpHu
UCIOJIb30BAaHUM  MAaT€MaTH4YeCKMX METOJOB  pELIeHUs  3ajad,
MPOBOAUTH  PACYETBl HAa OCHOBAaHUM HUMEIOIIMXCS  JIaHHBIX,
aHAJIM3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATH METOJbI PEIIEHUs C

y‘IéTOM IMOJIYUYCHHBIX PE3YJIbTATOB

Pemrate kauecTBEHHBIE 33/1a4H, TPEOyIOIIME MPUMEHEHHS 3HAHUH U3
pa3HBIX PA3/eNIOB LIKOJBHOIO Kypca (PU3MKH, a TakKe MHTerpanuu
3HAHMW W3 JPYIMX MPEAMETOB €CTECTBEHHOHAYYHOI'O IIMKJA:
BBICTPaMBaTh JIOTMYECKYIO LIENIOYKY pPaCCyKICHHMM C OIOpOM Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/IG SIBJICHUA




Bnanenne ~ OCHOBHBIMM ~ METOAAMH  HAy4yHOTO  IO3HAHWA,
HCIIOJIb3YCMBIMH B (1)I/I3I/IKCI OpoBOAUTL IPSAMBIC W KOCBCHHBLIC
U3MepeHus: (PU3NYECKUX BEIIMYMH, BHIOMpAs ONTHUMAIBHBIA CIIOCOO
U3MEPEHHS M MCHOJIb3YSI U3BECTHBIE METO/IbI OLCHKH ITOTPEITHOCTEH
MU3MEpPEHHH, TPOBOIUTH HMCCIICAOBAHNE 3aBUCHMOCTEH (PU3MYECKUX
BCJIMYHUH C HCIOJB30BAHUCM IIPAMBIX H3MepeHHﬁ, 00BACHATH
MOJIYUYCHHBIC PE3YyJIbTAThl, UCIIOJIb3Ys (1)I/I3I/I‘ICCKI/IG TCOpHH, 3aKOHBI 1
MOHSTHSA, U IeJIaTh BBIBOIBI; COOIOAATH MTpaBuiIa 0€30MacHOTo Tpyaa
IIPY IPOBE/ICHUHN MCCIICIOBAHUI B paMKax yueOHOTr0 SKCIEpUMEHTA 1
y4e0HO-HCCIIEI0BATENbCKOM  JICSITENBHOCTH € HCIOJIB30BAaHUEM
IUQGPOBBIX ~ M3MEPUTEINBHBIX ~ YCTPOWCTB M J1aOOpaTOPHOTO

o0opynoBaHus

CpopMHUpOBAaHHOCT, yMEHUW  aHAJIU3UpPOBATH W  OIICHUBATH
MOCIICACTBUS  OBITOBOM W TPOU3BOACTBCHHOH  JIEATEIHHOCTH
YEJIOBEKa, CBSA3aHHOM ¢ (DU3UYECKUMH IIPOIIECCAMM, C TO3WIIHUH
9KOJIOTUYECKON O€30MacHOCTH; MPEACTABICHUH O paloOHAIbHOM
NPUPOAONOJIb30BAHUM, a TakKKE€ pPasyMHOM  HCIOJb30BAHUU
JOCTMKEHUN HAyKM W TEXHOJIOTMW JUIsl JAJIbHEHIIEro pa3BUTHS

YCIOBCUCCKOI'O O6H_ICCTB8.

OBnaneHue pa3nMuHbIMH criocoO0amMu paboThl ¢ HH(OpMaluen
(U3MYECKOTO COJIEp)KaHUs C HCIIOJIb30BAHMEM COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPUTUYECKOTO

dHaJIN34a U OLICHKHU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

10

CpopMHUpPOBAaHHOCT, YMEHHUM TPUMEHSATH  OCHOBOIIOJIATAIOIINE
ACTPOHOMUYECKHE TOHSATHUS, TEOPUU W 3aKOHBI IS aHalIu3a M
00BsicHEHUST PUBUYECKUX MPOIIECCOB, MPOUCXOAAIINX HA 3BE3MAX, B
3BE3IHBIX CHUCTEMax, B MEXTaJIaKTHYECKOW Cpejie; JIBUMIKESHUS

HEOECHBIX TeJI, DBOJIIONMH 3BE311 M Beenennoi




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

OU3UKE
Kon
Kon "
pa3L[e.1m/ HpOBepﬂeMbll/l IJIEMEHT COAECPKaHUA
3JIEMCEHTa
TEMbI
1 MEXAHHKA
11 KNUHEMATHUKA
111 MexaHnu4deckoe JABUIKCHUC. OTHOCHUTEIILHOCTD
o MEXaHHUYECCKOI'O ABUXKXCHUS. Cucrema orcyéra
MaTepI/IaJ'ILHa}I TOYKa.
Y )
E€ pamiryc-BeKTop:
Fr)=(xlr) vz )=(r)),
TpaeKTopI,
nepeMeleHIe:
1.1.2 o B L !
Ar=r(ty)—r(t)=r,—-1n= :
= (Ax, Ay, Az),
IyTh.
CrnoxeHHe nepeMelneHHIL:
A =40 + A
CkopocTh MaTepuanbHOM TOUKHU:
_ AF -,
U=—0 =T, ={U1_.U1_.U_].
At |y o -
Ax , . .
v =— =X, aHAIOTIYHO v, =Y, U_= I/
1.1.3 At :

CroxeHIe CKopocTell: 6, =0, + 0, -

Boruncnenue nepemenieHus v NyTu MaTepuaibHOW TOUKU

MIPU IPSIMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X TI0 TpaduKy

3aBHCUMOCTH Vx(t)




—

- . AU
YCKDPEHIIE MaTEePHAMBHOII TOYKIL: a = —\J =u -
1=l

1.1.4 ar
Avu .
a,=—=| =(v,).". aHAIOTM4HO q, = (v, ', a.=(v.
At |yt ) S )
PaBHOMepHOC HpﬂMOHHHeﬁHOC JBUKCHUC:
xX(t) = Xg + Vpyt
x(t)
0
+
1.1.5
ox

Ve (t) — vo, = const




(t)

Ox

const

1.1.6

PaBHOYCKopeHHOG HpHMOHHHeﬁHOC JABHMOXKCHUC!

at

x(t)=x,+u, t+

v(t)=u, +at

a, = const
UJ.T - U.l.'r = EH.T [Il _I]]
U .
Ilpm ABIGKEHINI B OIHOM HAIIPABIEHHH IIYTh S = —L
CBoOoaHoe majeHne. Y CKopeHrue CBOOOTHOTO TaICHHS.
Y& U
g
1.1.7
Yo o
(0] Xo {

JIBukeHue Tena, OpOIIEHHOTO MO/ YTIIOM 0 K TOPU30HTY:




x(f) =x, + Ut =x +U,cosa-t

Umr+g‘T—1 +U,sina- r—%

v (t)=v, +g t=u,sino— gt

Ex=
g, =—g =const

|
|-
{u (t)=uv, =v,cosu
.

1.1.8

Kpuonuneiinoe npuxenue. [[BrkeHne MaTrepualibHOM
TOYKH 10 OKPY>KHOCTH.
VYrioBas v IMHEWHAs] CKOPOCTh TOUKHU:

v = wR

wR

HpI/I PaBHOMCPHOM ABHKCHUU TOYKH 110 OKPYKHOCTHU

_277.'_2
w= = TV

2




2o
. LleHTpOCTpEMHUTEIBHOE YCKOPSHUE TOYKH:

e

R
. [lotHOE yCKOpEeHHE MaTEepUaTbHOU TOUKHU




Teépaoe Teno. [loctynarenbHoe U BpalaTeabHOE

1.1.9 .
JIB>KEHUE TBEPIOTO Tejla
1.2 JANMHAMUKA
121 HNuepumaneuble  cucreMmbl orcu€ra. [lepBhlii  3aKOH
o Hprorona. Ilpuniun otHocuTensHOCTH [anunes
Macca tena. IInoTHOCTE BeliecTBa:
m
p= v
p
1.2.2 V
m
Cuna. [TpuHIIUT CyNIEpPIIO3UIIMH CUJT:
FpaBHo,quICTB = Fl + F2+- -
F
1.2.3

paBHOJCICTB




1.24

Bropoii 3akon HeroToHa: 11t marepuansHoi Touku B MICO

N
.

F; =ma,




Ap = FAt

At
npu




>

F = const

const

1.2.5

-

—

‘Fl?_ F21

Tpernii 3akoH HpIOTOHA [U1s1 MAaTEpUATIBHBIX TOYEK:

>

Fi; = —Fy

12

21




1.2.6

3aKoH BCCMHUPHOI'O TATOTCHUA: CUJIbI IIPHUTSXKCHUA MEXIY

TOYCYHBIMU MAaCCaMU paBHBI

mpm,
F=t

Cuna Tsxect. LleHTp TsbkecTH Tena. 3aBUCHMOCTD CHITBI
TSYKECTH OT BBICOTHI h HaJ MOBEPXHOCTBHIO IUIAHETHI

pamuycom RO:




_ GMm
"9 = Ry + h)?

mg

(R

h)

GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx




—kx
Cuna tpenus. Cyxoe TpeHHUE.
Cuuta TpeHUS CKOJIBKEHUSL:
Frp = uN
F
Tp
UN
1.2.8
Cuna TpeHus noKos:
E, < uN
F
Tp
<
UN
Koaddurment tpenns
JlaBneHue:
P=7%
1.2.9




1.3

CTATHUKA

—s

F
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalICHU:A:

M| = Fl, rae | — nnedo cuibl

>

F
131
F
OTHOCHTEIIBHO  OCH, Tmpoxojsmied dyepe3 Touky O
MEePIEHIUKYISIPHO PUCYHKY
IlenTp macc Tena. LleHTp Macc cucTeMbl MaTepHaIbHBIX
TOYEK:
132 - m1T1 + mzrz‘l‘...
rl.l.M. =

my +my+...







B OIHOPOJHOM ITOJIC TAKECTU

(g = const)




const)
[IEHTP MacC TeJla COBIAIACT C €ro IEHTPOM TSKECTH
VYcnosus paBHoBecust TBEpaoro tena B UCO:
[My+M,+...=0
1.3.3 - -
|E+Fy+...=0
HHHPar#t#
3akoH ITackais
#1.3.4
JaBienwne B )xuaKocTH, mokosmeicsa B UCO:
p =po+pgh
p
puuparsy | P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApX = _PBbITECH
#HHPar# =
#1.3.6
Apx




BBITCCH

€CJIM TCJIO U X KHUJAKOCTB ITIOKOATCA B I/ICO, TO

FApx =Dpg VBbITeCH

Apx

pgV

BBITECH

YcaoBue miaBaHus Tel

1.4

3AKOHBI COXPAHEHMA B MEXAHUKE

HHHPar#H
#1.4.1

NMnynbsc MaTepualbHOM TOUKHU:

- -

p=mv




HHHPar#H
#1.4.2

I/IMHy.]'IBC CUCTCMBI TCII:

p=p1t+p2t..




HHHPar#H
#1.4.3

3aKOH M3MECHEHUS M COXPAaHCHHS UMITYIIbCA!
B UCO

Ap = A(pl + p2+- . ) = FlBHELHHAt + FZBHELHHAt+' .

A(




1BHETH

At

2BHEIIH




At

B MCO , ecniu

A(




, €CIIH

- -

FlBHel_l_lH + FZBHELUH+' .

1BHEIIH

2BHEIIH




PeakTuBHOE NBUKEHUE

F
‘:\‘;‘%(x‘

HHHPar##
#1.4.4 Pabora cribl Ha MaJIOM TTepeMeIIeHUH:
A= |lf'||i'-.f| -cos aL=F, - Ax
<(;
0}
MonIHOCTE CHIIBL:
€CJIM 3a BpeMs
At
1.45
At
paboTa CUJIbl U3MEHSETCS Ha , TO MOIIIHOCTb CHJIBI
A4
P=— =F-v-cosa
Ay,
Kunernueckast sHEprust MaTepruaabHON TOYKH:
. mv?  p?
KUH — 2 - Zm
1.4.6
E

KHWH




mv

2m

3aK0oH M3MEHEHHUS KHHETUYECKOU OHCPIrur CUCTEMBI

MatepuanbHblx Touek: B UCO AExun = A1 + A2 + ...

1.4.7

[TorenmmansHas 3HEprus:

JJIA IIOTCHIIUAJIBHBIX CUJI

A12 = E1n0TeHu - EZHOTeHu_= AErIOTel-m




AE

12

lmoTeHIt

2IOTEHI]

TIOTCHI]

IloTenumanbpHas OHEPTHUA MaTepHaHLHOﬁ TOYKHU B

OJTHOPOJTHOM TIOJIE TSKECTH:

MMOTEHI]

EHOTeHu = mgh




mgh

[TorennmanpHast SHEPTHs YIPYTro AeHOpMUPOBAHHOTO

TClia.
kx?
E MOTeHL — T
E
HOTEHI]
2
kx
2

1.4.8

3aK0oH U3MEHEHUS U COXPAaHCHUA MeXaHH4eCKOou OHCPTHUU:
Euex = Exam * Enorern.
B ITCO AE,ex = Azcex senoresn. can,
B IICO AE,ex = 0, eCH Agcex menorenm cun = 0

1.5

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI




151

I'apmonnueckue KojeOaHUS  MaTEpUANbHOM  TOYKH.
Amvmiutyna u  (dasa  konebanuil. Kunemarnueckoe
OIHCaHue:

x(f) = Asin( ot +9,)
v 6y =x.
a(H=(v,), =—'x(f) = a +0x=0,

rac X - CMEIICHUE U3 PaBHOBCCHS.

JIlnHamuyeckoe onucaHue:

ma, = —kx,
ma
X
—kx,
raoe
k = mw?
k
mw
2
. DTO 3HAYUT, YTO
FE, = —kx




—kx.

DHepreTuyeckoe  omucaHue  (3aKOH  COXpaHEHUs

MEXaHUYECKON IHEPTUN):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs3b aMILTUTY/IBI KOJIEOAHUN CMELICHUS MaTepUaTbHOM
TOYKH C aMIUIUTyJaMH KojeOaHuil €€ CKOpOCTH M

YCKOPEHHUSL:

Upe =04, @ =04

[lepuron u yactoTta KoyieOaHMii:

r-*t_1

0 v

[Tepuoa manbrx cBOOOAHBIX KOJIEOAHUI MAaTEMATHYECKOTO

MasiTHUKA:
1.5.2 /
I'=2m |—
g
[lepron cBOOOIHBIX KOe0aHUI NPYKUHHOTO MasiTHUKA!
m
I'=121n,|—
Ik
Boinyxnennsie konebanus. Pesonanc. Pe3onaHncHas
1.5.3
KpHUBast
Ilonepeunsle u  mnpomonbHble  BOJHBL. — CKOpPOCTH
pacnpocTpaHeHUs U JIJTMHA BOJHBIL:
v
A=vT =—
v
1.54




Hutepdepennius u qudpakius BOJIH

1.55

3Byk. CKOpOCTh 3ByKa

MOJIEKYJIAPHAS OU3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHA S OU3NKA

211

Mopenu cTpoeHUsI Ta30B, KUIKOCTEH U TBEPIBIX TEII.
[Tycth TepMoauHamMuueckast cuctema (Teno) CocTouT u3 N

OJIMHAKOBBIX MOJIEKYJI. Torjaa KOMM4ecTBO BEIIeCTBa

N m
vV =—=—
Ny




rIe

— 9ucI0 ABOTaapo, m — Macca CUCTEMBI (Tena),
U

u
— MOJISIpHAsI Macca BEIIeCTBa

2.1.2 TennoBoe ABUYKEHHE AaTOMOB M MOJIEKYJI BEIIECTBA

2.1.3 BsaumonelicTBre yacTHIL BEI[ECTBA

214 Huddysus. bBpoyHoBckoe ABUKEHHE

2.1.5 Monensb uneansHoro rasa 8 MKT




CBsi3p MEXIy JaBIEHUEM M CpEeIHEH KHHETHYECKON
SHEpruedl  IMOCTYNATEIIBHOIO  TEIUIOBOTO  JBUXKCHHS

MOJIEKYJI UJIealbHOTO Ta3a (ocHoBHOE ypaBHeHre MKT):

- 2 (meo*) 2 —
p=-mav'=n-| ———|=n-£__
3 3702 )73

rine m0 — macca OJTHOM MOJIEKYJIbI,

n
2.1.6 =
Vv
N
- KOHLIEHTPALKs MOJIEKYT
2.1.7 AoGcomoTHas Temmiepatypa: T =t +273K
Cs3p TemmepaTypel ra3za Cco CpelHeH KHHEeTHYeCKOH
SHEPrueil MOCTYMAaTeNbHOTO TETUIOBOTO MABMXKEHHUS €Tro
MOJIEKYII:
218 — [m? 3
& =|—— | ==kT
L2 2
2.1.9 VYpasuenue p = nkT
2.1.10 Mopenb ueaabHOTO Ta3a B TEPMOIMHAMHUKE:




VpaerenHe MeH e neera — KinaneHpoHa
BreIpakeHHe 11 BHYTPeHHEH SHEPTHH

VpaeHeHnle Menzgeneepa — KnaneiipoHa (mpHme
3alcH):

oV =""RT =vRT = NkT, p=PRL
u u

BrIpaxeHIle 11 BHyTpeHHell 3HepIiil 0IHOATOMH!

raza (IpHIMeHIMEle (QOPMET 3aIIICH )

D’z%vRT— “\FFCT—EERT ve T—;pV

2u

2.1.11

3akoH Z[aJ'ILTOHa AJid OaBJICHUSA CMECH Pa3pCiKCHHBIX

Ta30B:

P =D + p2+

pe]




2.1.12

W3onporiecchl B pa3peKeHHOM T'a3e ¢ MOCTOSIHHBIM YUCIIOM
MoJiekyJ N (C TOCTOSIHHBIM KOJTMYECTBOM BEIIECTBA V):
m3orepMma (T = const): pV = const

nzoxopa (V = const):

p
—_ = t
T = cons

T

Y

const

n3obapa (p = const):
v = t
T = cons




const

I'pacmueckoe npencraBieHne n3ompoueccos Ha pV-, pT-u
VT- nnarpammax.

OO0ObeIMHEHHBINA ra30BbIH 3aKOH:

bV ;
T = cons

pVv

const

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HacepimeHHble ¥ HEHACBIICHHEIE Mapnl. KauecTBenHnas

3aBUCUMOCTD IIJIOTHOCTU M AABJICHUSA HACBIIICHHOI'O I1apa

2113 OT TeMIeparypsl, HX HE3aBUCUMOCTb OT 00BEMa
HACBIIIEHHOTO Mapa
Bnaxnocts BO3ayXa.
OTHOCHUTENBHAS BIAXKHOCTD:

2.1.14 Prapa(T)  Prapa(T)

¢) = =
pHacmumapa (T) pHaCbIH.ll'[apa (T)




HachllIapa

M

napa

M

HaCHIIIITapa

M

napa




(M

H3MeHenue arperaTtHbIX COCTOSTHAM BELIECTBA: HCIIAPEHUE

aL15 Y KOHJICHCAIUs1, KUTICHUE KUIKOCTH
2116 H3MeHeHune arperaTHbIX COCTOSIHUM BELIECTBA: TUIABJICHUE
o Y KPUCTAJUTU3AIIHS
2.1.17 [IpeobpazoBanue YHEPTUH B Pa30BBIX MEPEX0ax
2.2 TEPMO/IMHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TeMIiepaTypa
2.2.2 BuyTpenHss sHeprus
Temmonepeqaya kak crmoco® W3MEHEHHS BHYTPECHHEH
2.2.3 sHeprun  06e3  coBepiieHuss pabotel.  KonBekuwus,
TETIONPOBOHOCTD, H3TYICHUE
KomnnuecTBo TemiaoTHI.
VY nenpHas TETIOEMKOCTH BEIIECTBA C:
Q = cmAT
224 0
CMAT
VY aeneHas TerioTa mapooodpaszosanus L: Q = Lm.
2.25 VenbHas TemaoTa miasiaeHus A Q = Am.
VY aenbHas TEIUIOTa cropaHus Tormea ¢: Q = gm
DnemMeHTapHas paboTa B TEPMOJAMHAMHUKE:
A = pAV
2.2.6




pAV

Boruucnenne pabotel mo rpaduky mnpomecca Ha PV-

auarpamMmme

[TepBrIii 3aKOH TEPMOAMHAMUKH :

Q2 =AU, + A1, = (U —Up) + Ay,

12

AU

12

2.2.7 +

12

(U




(U

12

Anma0ara:

Q12 =0= Ay, = (U — Up) = AUy,

12

12




AU

12

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporecchbl
[Ipunuune! aeiictBus Ternosix MamuH. KIT/T:
MaxkcumansHoe 3Hauenue KIII. [uxn Kapso:

Too T, T
2210 max N = Mg = _=F ] _ T
T T
YpaBHEHHE TEIUIOBOTO OanaHca:
Qi +Q,+Q3+...=0
2.2.11 PR




SJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

OnexTpu3anus Tea U e€ MPOSIBICHUA. DJIEKTPUUECKUN

311 3apsn. JIBa Buaa 3apsaa. DJIeMEHTapHBIA 3IEKTPUUECKUN
3aps/. 3aKOH COXpaHEHUs dJIEKTPUUECKOro 3apsaa
B3aumopeiictBue 3apsioB. Toueunbie 3apsiibl. 3aKOH
Kysnomna:

212 B OJHOPOJHOM BEIIECTBE C IUAJIECKTPUUECKON

IMPOHUITACMOCTBIO




q, |- 1 -4
poplell_ 1l
1 4meg, 17
313 DnekTpuyeckoe mnosie. Ero aeiicTBUe Ha 3JIEKTpUYECKUE
3apsIbl
Hanpsis>k€HHOCTB AJIEKTPUYECKOrO MOJIsA:
* F
E =
ql‘IpOGHblﬁ
E
q
3.1.4 .
POOHBI
F

[Tone Toueunoro 3apsna:




Er = k 1"_2
E
r
k
r
2
q
OJIHOPOJIHOE TIOJIE:
E = const.

const.

KapTtuns! nMHM HanpsHKEHHOCTH 3TUX TOJIEH




[ToTeHIMAaTBEHOCTD AMEKTPOCTATUYESCKOTO OIS,
Pa3HOCTh MOTEHITUAIOB ¥ HANIPSKCHHE:
A1 = q(¢1 — ¢2) = —qAp = qU.
A
12
(¢
1
3.1.5
¢
2
)
—QA¢
qu.
[ToTeHnmManpHas HEPTHs 3apsjia B AIEKTPOCTATHICCKOM
noJie:
W =q¢
w




Q¢

-AW

ITorennman QJICKTPOCTATHUYCCKOI'O IT1OJIA:

¢_ﬂ
q

CBs3b HaprDKéHHOCTI/I MOJIAA U Pa3HOCTHU NOTCHIHUAJIOB JIA

OJTHOPOJIHOTO AyeKTpocTatnueckoro mois: U = Ed

3.1.6

[IpuHIMI Cynepno3uuy dJIEKTPUUECKUX MOJIEH:

- - -

E:E1+E2+,¢:¢1+¢2+







HpOBOIIHI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.
Ycnosue paBHOBECHA 3apA0B: BHYTPU ITPOBOJHUKA

E+t=0

E
3.1.7
1
0
, BHYTPH U Ha MIOBEPXHOCTH NPOBOJHUKA (@ = const
318 JM3eKTpuKn B ANIEKTPOCTATUYECKOM ToJe.
JysnexkTpudeckasi IPOHULIAEMOCTD BEILIECTBA €
Kongencarop. DneKTpoéMKOCTh KOHIEHCATOPA:
c=1
U
C
3.1.9
U




eC

DNeKTpOEMKOCTh TIOCKOTO KOHJICHCATOpa:

£€pS
= P =gC0
C
d
g€
0
0

3.1.10

HapannenLHoe COCINMHCHUEC KOHACHCATOPOB:

q =q1+q2+...,U1 = UZ =---;Cnapam1_Cl+C2+-"

o]




napat




IlocnegoBarenbHOE COCAUHEHUE KOHACHCATOPOB:

U=U1+U2...,q1=q2 = = —4—+4...




IoCa




3.1.11

DHeprus 3apsHKEHHOTO KOHJEHCATOpA:
_qU _CU 2 B q?
€T 27 2 T2




qu

Cu

2C




3.2

3AKOHBI ITOCTOAHHOTI'O TOKA

3.2.1

Cuia Toka:

Ag

ﬂu‘_u_}{,

ITocTosuusbmi TOK: I = const

Jns mocrosiHHOrO TOKA q = It

3.2.2

VY CIloBHsI CyIIECTBOBAHUS SJIEKTPUIECKOTO TOKA.
Hanpsixenne U u 9J1C E

3.2.3

3axon Oma i yyacTKa Lenu:

3.24

DNeKTpruYecKoe CONPOTHUBIICHHUE. 3aBUCHUMOCTD
COTIPOTUBIICHUSI OAHOPOJHOTO MPOBOJHUKA OT €T0 JJIUHBI

U CeueHHUs. Y ICIbHOe COMMPOTUBJICHUC BCIICCTBA.




R=p§

3.2.5

Hctounuku Toka. 3/C ucTouHmka Toka:

ACTOpOHHI/lXCI/IJ'I

q

E =

CTOPOHHUXCHUIT




BHyTpeHHee conpoTHBIEeHUE UCTOYHHUKA TOKA

3akoH Oma s MOJIHOM (3aMKHYTOH) 3JIEKTPUYECKOU

uenu: E = IR + Ir, oTkyna

Rr
3.2.6

E

E.r
= R
HapannenLHoe COCAMHCHUC ITPOBOIHUKOB:
I=11+12+..,Ul=U2=..,
1 _ 1 1.
Rnapaml Rl RZ

3.2.7

napat







HOCHCI[OBaTeHBHOC COCANHCHUC ITPOBOAHUKOB:
U=Ul+U2+..,11=12=..,
Rl‘IOCJI = R1 + R2+

oCIa

3.2.8

Pabota snektpuueckoro Toka: A = [Ut.




Rt

3akon Jxxoynsa — Jlenma:
Q = IRt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t




MOIIHOCTD 3JIEKTPUYECKOTO TOKA:

A4 .

Az Ar—0
TemtoBas MOLTHOCTB, BBIJIENSIEMAst HA PE3UCTOPE:

2

2 U -

MOoIHOCTh HCTOYHUKA TOKA!
A4
©T. CHIT _
F = ~ =FEI
Ar—{)
CBOOOJHBIE HOCUTENM AJIEKTPUYECKUX 3apaoB B
3210 MIPOBOJHMKAX. MeXaHu3Mbl IIPOBOJMMOCTH  TBEPIBIX
METaJUIOB, PACTBOPOB U PACIUIABOB JIEKTPOJIMTOB, ra30B.
ITonynpoBoanuku. I10ynpoBOIHUKOBBINA JUO/
3.3 MAT'HUTHOE IT1OJIE
Mexanndeckoe B3aMMOIECHCTBUE MarduToB. MaruutHoe
none. Bekrop marHuTHOM — MHAyKuuH.  [IpuHnumn
CYTNEPIIO3UIIMY MarHUTHBIX MOJIEH:
B =B 1 + B 2 +...
3.3.1




JIuanm wmHAYyKnuM MarHuTHoro mnoiid. KapruHa nuHui
MHIYKUMA  MarHUTHOrO  IOJs  IOJOCOBOIO M

HOI[KOBOO6pa3HOFO IIOCTOAHHBIX MAarHuTOB

OmngIT SpCTCI[a. MarsuTtHoe IoJie MIpOBOAHHKA C TOKOM.

KapTI/IHa JIMHUH VHAYKOUHW MAarHvuTHOI'O ITOJIA JJIIMHHOI'O

3.3.2
OpsIMOTO  MPOBOJAHMKA UM 3aMKHYTOTO  KOJIBLIEBOTO
MIPOBOJIHUKA, KATYIIKH C TOKOM
Cuna Amnepa, e€ HanpaBJIeHUE U BEJIMYMHA:
F, = IBlsina
3.3.3




IBlsina
, TJIE 0L — YTOJI MEXX/y HalpaBJICHUEM MIPOBOJIHUKA U
BEKTOPOM

Cuna JlopeHua, e€ HarpaBJIeHUE U BEJIMYHMHA!

Fnop =1 q | vBsina

F
Jlop
| gl vBsina
3.3.4 1€ 0. — YToJl MEX]ly BEKTOpaMu
%
Vv
u

1




JIBro>keHue  3apsHKEHHOW 4YacTHUUbl B OJHOPOJHOM
MAarHUTHOM I10JI€

3.4

OJIEKTPOMATHUTHAA MH/TY KA

IToToK BEKTOpa MarHUTHOM UHAYKLIMU:

® = B,S = BScosa

(0))
B
n
3.4.1
S
BScosa
7 B
4
G779
3.4.2 SBnenue snexkrpomMarHuTHON MHAYKIMU. DC nnayknuu
3aKoH 37eKTpoMarHuTHoi uuaykiun dapanes:
AD
343 E=—r ="'
At Ar—)
{
344




3J1C uHAYKIMU B IPSMOM HPOBOJHHUKE JUTUHOM |,

JBUKYIIEMCS CO CKOPOCTHIO

>

v
\'
Wi

(

\Y

1

|
)

B OJTHOPOJIHOM MarHMTHOM moJje B:
| E; |= Blvcosa

Blvcosa




, TJIe 0. — yTOJI MeX1y BEKTOpoM B 1 Hopmalibio

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPBI

>
.

luv

; €CIIH

1




B
, U
v
\'
TO
| E; |I= Blv
| E
i
Blv
3.4.5 [IpaBuiio Jlenna
NHAYKTUBHOCTS:
L= o
T
3.4.6
L




,umm O = LI
Camounnykuus. JIC caMOMHIYKITUU:

AT
Eﬂ:—L—L =L,
Ay

3Hepr1/1;1 MAarauMTHOI'O ITOJIAI KaTylIKU € TOKOM:

W - LI?
L=
W
L
3.4.7
2
LI




3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

3.5.1

Konebarenpubiii KOHTYp. CBOOOTHBIC AJICKTPOMATHUTHBIC

KOHCGaHI/IH B NACAJIbHOM KOHe6aTeHBHOM KOHType:
[ q(t)=q,..sin( et +,)

]fffﬁ] =g, =, cos( ot +q) =1 cos(cr + )

®opmyina Tomcona:

T =2nVLC
T
21
LC
, OTKyJ1a
2T 1
w=—=—
T <JLC
w




27

LC

CBs3b AMIUIUTYBI 3apda/ia KOHACHCATOpa C aMHHHTYﬂOﬁ
CHIJIBI TOKa npu CBO6021HI)IX OJICKTPOMArHuTHBIX

KOJICOaHUSAX B nacaJIbHOM Ko0JIe0aTeIbHOM KOHTYpC:

O = —

E)

3aK0oH COXpaHEHHUs YHEPTHH B HICATLHOM KOJeOaTeIbHOM

KOHTYpE:
3.5.2
3.5.3 BrIHyX1eHHBIE 3JIeKTPOMarHUTHBIE KosiebaHus. Pesonanc
354 ITepemennbiii  TOk. IlpomsBomcTtBO, Tepenaya U

noTpeOIeHne IEKTPUIECKON SHEPTHU




cut LI* cuU? LI’
+ = mx = =X — const.
2 2 2 2

3.55

CBoiicTBa  3JIEKTPOMATHUTHBIX BOJIH. B3anmnas

OpuC€HTAalusA BCKTOPOB B SHCKTPOMaFHHTHOfI BOJIHE B

BaKyyMe:

- -

E1lBlc

3.5.6

[lIkana  S7IEKTpOMArHUTHBIX  BOJH.  IIpumeneHune

QJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6BITy

3.6

OIITUKA

3.6.1

[IpssMonMHENHOE PACIPOCTPAHEHHUE CBETA B OJHOPOJIHOMN

cpene. Toueunslil uctoyHuk. JIyd cera

3.6.2

3aKOHBI OTPAXKEHHUSI CBETA.

a=p




ofp

IS

3.6.3 [TocTpoenne n300paKeHMH B IIIOCKOM 3epKajie
3aKOHbI IPEJTIOMJICHUS CBETA.
[Ipenomienue cBera:

nysina = n,sinf.
n
1
sina
n
3.6.4
2
sinp.
AOCOJIOTHBIN TTOKA3aTeNb MPEIOMIICHUS:
c
Nage — —
abC v
n

abc




OTHOCUTEBHBIN MMOKA3aTENh MPETOMIICHHUS:
n, v

nOTH
1 U2

OTH




XoJ Ty4deit B Ipu3Me.

Vi =Va. Ml =T,
CooTHoIIEHHE YacTOT M COOTHOILIEHWE JUIMH BOJIH MpU
Mepexo/iec  MOHOXPOMATHYECKOTO CBETa Yepe3 TpaHUIly

pasjena IByX ONTUYECKUX CPEN:

3.6.5




ny<ny ny

[TonHOE BHYTpEHHEE OTpAKEHHE.

[IpenenbHbIii yroi NOJIHOIO BHYTPEHHETO OTPAKEHUSI:

. 1 n;
Sinay, = =—
nOTH nl

Sino.

1p

OTH




Cobwuparoue 1 paccewBarolue JHH3bI. TOHKas JIMH3A.

(DOKYCHOC pacCToAHNEC U OIITUYCCKAA CUJIa TOHKOM JIHUH3BI:

D
3.6.6 E
1
3.6.7 dopmysa TOHKOH JIMH3HI:




— |

— S

— |3




VBenuueHue, JaBacMoe JIMH30M:

h 1f1

'=w="a
T
H
h
d

| fI

F\ h

b,




B ciyuae paccenBaromniei JMH3bI:

3.6.8

1
DO F=—
= DO,
D
0
-
F
D
1
h 1f]1
F=—=—
H d 1




| fl

Xox myda, MpOIIeAIEro JUH3Y MO/ IPOU3BOJIBHBIM YIJIOM
K e€ T7aBHOM onTuyeckoit ocu. IlocTpoenue n3odpaskeHui
TOYKM M OTpe3ka MpsMOH B  coOHparolux H

paccCuBarOIIMX JIMH3aX U UX CUCTEMAX

doroamnmapaT Kak onTtuueckuii mpubop. [ma3z kax

3.6.9

ONTHYECKasi CUCTEMA

HNnrepdepentius cBera. KorepeHTHbIE  HCTOYHUKH.
3 6 YcnoBus H3.6JIIOI[CHI/I$I MAaKCUMYMOB U MHHHUMYMOB B

UHTEeP(EPEHIIMOHHOW KapTUHE OT JBYX CHH(pa3HBIX

KOTCPCHTHBIX HCTOYHUKOB:




A
MAKCIIMYMBI — .-1*-.=2m;; m=0*t1+2 +3 _

e

MHIHIMYMEI — .i={2m+li]’—é, m=0,£1,+2. +3__

e

3.6.11

Hudpaxius ceera. dudpakiuonHas peui€rka. YcioBHe
HaONIONICHNST TJIABHBIX MAaKCHUMYMOB IIPU HOPMalbHOM
MaaCHU MOHOXPOMATHUYCCKOI'0 CBETA C IlJII/IHOﬁ BOJIHBI A

Ha peméTKy ¢ nepuogoM d:

dsing,, =mim=0,+/-1,+/-2,+/-3,...

dsing




3.6.12

Hucnepcus cBera

KBAHTOBA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

411 I'mnote3a M. I1nanka o kBanTax. ®@opmyina [manka: E =hv

®dotoHbl. DHEprus GoToHa:

E=hv= he _
= hv = 1= pc

E

hv

A
4.1.2

hc

pc

Wmnynbe ¢poTona:




hv

413

dotorpdexr.
dotorddexra

OI1IBITEI

AT.

Cronerosa.

3aKOHBI




414

VYpasaenue DitamreiitHa 11t porodrddexra:

Ec])OTOHa = ABbixoAa + Eyumax,

¢doToHa

ABBIX0/1a
+

KHHMax

riae,

¢doToHa




hv

hc

hc

Ay

ABleOAa = hv}(p =

BbIXOJa

Kp

Kp

hc




KHHMax

mv

max

eu

3arl

EKI/leaX

2
MV~ max

2

= eUsapn




4.1.5

JlaBieHue cBeTa.
JlaBneHue cBeTa HA  MOJIHOCTBIO  OTPaXKaIOIIYIO
MOBEPXHOCTh W  HA  MOJHOCTHIO  IOTJIOMIAOIIYIO

IMOBEPXHOCTH

4.2

OU3NKA ATOMA

421

HnaHeTapHa;I MOJCJIb aTOMa

4.2.2

[Mocrymarer bopa. M3nydenuwe u moriomeHue (OTOHOB
IIPH TIEPEX0/Ie aTOMA C OJJTHOTO YPOBHS DHEPTHH HA IPYTOM:

hv _ e _ [E, —E

R -

m
Ymm

4.2.3

JInnenyaTele CIIEKTPBI.

CHCKTp ypOBHCfI OHEPIrur aToMa BOAOpOJa:

—13,63B
E, =222 ,-123 .

n

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyknonnas mozens siapa I'eiizen6epra — MiBanenko. 3apsif

anpa. MaccoBoe uuciio sijpa. M3otomnsl

4.3.2

PannoakTHBHOCTS.
Anbda-pacnan:
A A4 4
ZX—7Y+,He

bera-pacnan.

DNeKTpOHHBIN B-pacman:

A A 0 ~
s X—7 Y + je+v,

[To3uTpouHsIii B-pacnan:

A A 0= o,
XY + e+ vV,




l'amma-u3nydenue
3aKoH paJIMOaKTUBHOIO paclaia:
-t
N(t) =Ny *2T
N(t)
N
0
*
2
T
4.3.3
—t
[Tycth M — Macca paiMOaKTUBHOTO BelecTBa. Toraa
-t
m(t) =my* 2T
m(t)
m
0




434

HI[GpHBIe peaknuu. I[CJ'ICHI/IG N CUHTEC3 A1CP
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