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IHosicHUuTE/IbHAA 3alIUCKA

HopmaTuBHBIE npaBoOBble, APyrue JTOKYMEHTbl, HA OCHOBAHHM M B COOTBETCTBHM C KOTOpPLIMH pa3paldoTaHa
padouasi nporpamMma:

1. ®enepanbHbIl rocynapcTBEHHBI 00pa30BaTEIbHBIM CTaHAAPT CPEAHEro (MOJTHOro) obuiero oOpa3oBaHHS BTOPOTO
MOKOJICHUSI, YTBEPXKACHHOro Mpuka3oM MuHucrepcTBa oOpasoBanusi U Hayku Poccuiickoit @enepauu ot 17.05.2012 Ne 413
«O6 yrBepxkaeHun @PenepanbHOro TOCYJApCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CpeaHEro (MOJIHOTro) — oOLIero
o0pa3oBaHUsI».

2. OcHoBHas o0pa3oBaTesbHas MporpaMma cpeasero oomero oopazopanuss MbBOY rumuaszuu Ne 11 r.o. Camapa.

3. O.A Kpsicanona, I'.SI.Msxkumes. Pa6ouas nporpamma K auaun Y MK I'.I.MskumeBa. ®uszuka (yriyOneHHbIH YPOBEHb).

10-11 xmaccel. — M.: JIpoda, 2017

Hcnonb3yeMble V‘IG6HI/IKI/II

Msxkumies I'.5., CunsaxoB A.3. ®usuka. Mexanuka (yriry0iaeHHbId ypoBeHs). 10 kimace — M.: JIpoda, 2017-2019

Msikumes I'.5., Cunsakos A.3. MonekynspHas ¢usuka. Tepmoannamuka (yriayOiaeHHbd ypoBenb). 10 kinacc — M.: Jlpoda,
2017-2019

Msikumies I'.5., CunsikoB A.3. @usnka. DnekrponuHamuka (yriryoneHHbd ypoBenb). 10-11 xmacest — M.: [Ipoda, 2017-
2019

Msixumes I'.5., CunsikoB A.3. ®usuka. Ontuka. KBanroBas ¢usuka (yrimyoneHHslld ypoBenb). 11 kmacesl — M.: Jlpoda,
2017-2019

Msixumies I'.4., CunsaxoB A.3. ®usuka. Konebanust u BoiHbI (yriyoneHHbIH ypoBeHb). 11 kmaccer — M.: Jlpoda, 2017-
2019
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1. Ilnanupyemble pe3yJbTATHI OCBOCHUS Y4e0OHOI0 NpeaMeTa.
JINYHOCTHBIMHM pe3yJibTaTaMH 00y4eHHs (pu3uKe B CpeHeil KoJIe SIBJISITCH:

8 cghepe omHoweHUll obyuarwuxcia K cebe, K ceoemy 300p08bl0, K NO3HAHUI ceOsi — OPUEHTalMsl Ha JOCTHKECHHE
JUYHOTO CYACThs, peaJu3allui0 TO3UTHUBHBIX KWU3HEHHBIX TMEPCIEeKTUB, WHUIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K JIMYHOCTHOMY CaMOONPENIENIEHUI0, CIIOCOOHOCTh CTAaBUTh IIEJIM M CTPOUTH >KM3HEHHbIE TUIaHbI; TOTOBHOCTh U
CIOCOOHOCTh oObOecnieunTh ce0e W CBOMM OJM3KHM JIOCTOMHYIO JKM3Hb B TIPOLIECCE CaMOCTOSITENIbHOM, TBOPYECKOM U
OTBETCTBEHHOM JAESATENBHOCTH, K OTCTAMBAHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOIO MHEHHS, BhIpa0aThIBaTh COOCTBEHHY IO
MNO3UIMIO IO OTHOIICHHUIO K OOIIECTBEHHO-TIOJUTHYECKUM COOBITHSM NPOIUIOrO M HACTOSIIEr0 Ha OCHOBE OCO3HAHUS H
OCMBICJICHUSI HCTOPUM, JTYyXOBHBIX IIEHHOCTEW W JOCTH)KCHUN HaIled CTpaHbl, K CaMOpPa3BUTUI0 M CAMOBOCIUTAHUIO B
COOTBETCTBHH C OOIICUYETIOBEYECKUMHU LIEHHOCTSIMU U HJI€ajlaMU TPakJIaHCKOro OOIIEeCTBA; MPUHATHE U peau3alus IeHHOCTen
30pOBOrO0 M 0Oe30macHoro obpas3a JKHU3HU, OEpeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3MUEeCKOMY U IICUXOJIOTHYECKOMY 3/10POBBIO;

6 cghepe omnowenuii ooyuarowuxcs k Poccuu kax k Pooune (Omeuecmsy) — poccuiickasi HIGHTUYHOCTb, CHIOCOOHOCTD K
OCO3HAHHMIO POCCUUCKOW HIEHTUYHOCTH B TMOJHUKYJIBTYPHOM COIIMYME, YyBCTBO NPUYACTHOCTH K HMCTOPUKO-KYJIbTYPHOU
OOIIHOCTH POCCUICKOro Hapoja u cyarde Poccuu, maTpuoT3M, rOTOBHOCTD K cly>KeHUI0 OTEUecTBy, €ro 3aluTe; yBaKEHUE K
CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepen PoanmHOW, ropaocTu 3a cBOM KpaH, cBow PonuHy, mpoumioe m Hacrtosiuiee
MHOTOHAIMOHAIBHOTO Hapoaa Poccuu, yBaxkeHne rocy1apCTBEHHBIX CUMBOJIOB (Tep0, (hiar, TMH); GOpMUPOBAHHUE YBAKEHUS K
PYCCKOMY SI3bIKY KaK TOCYAapCTBEHHOMY s13bIKY Poccuiickoit Denepannu, siBISIIOMIEMYCS OCHOBOM POCCUNCKON UACHTUYHOCTH U
TJIaBHBIM (DAaKTOPOM HAIMOHAJIBLHOTO CaMOOIPEICIICHUS; BOCIIUTAHNE YBXKCHUS K KYJIBTYpE, SI3bIKaM, TPAIUIUAM U OObIYasM

HapOoJI0B, NpoxxuBaromux B Poccuiickont ®enepanuu;
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6 cghepe omHoweHuti 06yHUaAOWUXCA K 3AKOHY, 20CY0apcmey U K epanicoanHckomy obujecmey — TPakJaHCTBEHHOCTD,
rpakJIaHCKas MO3UIMSI aKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUUCKOrO OOIIECTBA, OCO3HAIOIIEIO0 CBOM KOHCTUTYLIMOHHBIC
mpaBa U O0S3aHHOCTH, YBAXKAIOUIETO0 3aKOH M MPABOIMOPSIIOK, OCO3HAHHO MPUHUMAIOIIETO TPaJUIIMOHHBIC HAIlMOHAJbHBIC U
o0111eueTI0BeYECKNEe TYMaHUCTUYECKHUE U IEMOKPATHYECKHE IIEHHOCTH, TOTOBOT'O K YYacCTHIO B OOIIIECTBEHHOMN KU3HU; IPU3HAHUE
HEOTUYXKJAEeMOCTH OCHOBHBIX IpaB M CBOOOJ YEJIIOBEKA, KOTOPhIE MPUHAIC)KAT KaKIOMY OT POXKJICHHS, TOTOBHOCTH K
OCYIIECTBIICHUIO COOCTBEHHBIX NpaB W CBO0OOA 0O€3 HapylieHUs MpaB M CBOOOJ JPYruX JHIl, TOTOBHOCTh OTCTaWBaTh
CcOOCTBEHHBIE MpaBa U CBOOO/IBI YEJIOBEKA U IpaXkJaHWHA COTJIACHO OOIIENPU3HAHHBIM MPUHIIMIIAM U HOPMaM MEXTyHApOIHOTO
npaBa u B cooTBeTcTBUU ¢ KoHcturynuen Poccuiickoit denepannu, mpaBoBasi U MOJUTHYECKAs TPAMOTHOCTh; MUPOBO33PEHUE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M OOIICCTBEHHOW MPAKTHUKH, OCHOBAHHOE HA JUAJIOTE KYJIbTYp, a
TaKk)Ke Pa3IUYHbIX (POpM OOIIECTBEHHOI'O CO3HAHMS, OCO3HAHHWE CBOETO0 MECTa B MOJMKYJIBTYPHOM MHUpPE; UHTEPUOPHU3ALUA
LHEHHOCTEN AEMOKPATUH U COLMAIbHON COJIMIAPHOCTU, TOTOBHOCTH K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIEHUHN B TPYIIIE WU
COLIMAJILHOM OpTraHM3aIii; TOTOBHOCTh OOYYAIOIIUXCS K KOHCTPYKTUBHOMY YYAacTHIO B NMPHUHSTHM PEIICHUM, 3aTparuBarolnx
npaBa U WHTEPECHI, B TOM YHCJIC B Pa3IUYHbIX (opMax OOIIECTBEHHOW CaMOOPTraHHW3allMH, CaMOYIpaBIEHHUSA, OOIIECTBEHHO
3HAYMMOM JIESITENbHOCTH; TMPUBEPKEHHOCTh HJIEIM HHTEPHAIMOHANIN3MA, JPYXKObI, PAaBEHCTBA, B3aWMOIIOMOIIM HapOOB;
BOCITUTAHUE YBAXKHUTEIHHOTO OTHOIICHHUS K HAllMOHAIBHOMY JOCTOMHCTBY JIIOJICH, UX UYyBCTBAM, PEIMTHO3HBIM YOCKICHUIM;
TOTOBHOCTh  OOYYarOIIMXCS MPOTHBOCTOATH  HWJCOJIOTMHM  JKCTpEMH3Ma, HAI[MOHAIW3Ma, KceHOohoOuH, KOpPYIIIUH,
JUCKPUMHUHAIMU IO COLIMAIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM MpPHU3HAKAM U JAPYTMM HETaTUBHBIM COI[MAJIbHBIM
SIBJICHUSIM;

8 cghepe ommowteHUll 00YYAIOWUXCA C OKPYHCAIOWUMU TH00bMU — HPABCTBEHHOE CO3HAHHWE M TOBEIECHHWE Ha OCHOBE

YCBOCHUA O6IIIC‘—ICJ'IOB€‘—I€CKI/IX HGHHOCTeﬁ, TOJICPAHTHOI'O CO3HAaHHUA M IIOBCACHHA B IIOJHUKYJIBTYPHOM MHPC, I'OTOBHOCTH H
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CIOCOOHOCTU BECTH JHAJIOT C IPYTUMH JIOJAbMU, JOCTUTaTh B HEM B3aUMOIIOHUMAHMS, HAXOJIUTh OOIIUE IEU U COTPYIHUYATh
JUISL MX JOCTHDKCHUS; TIPUHATHE TYMAaHUCTUUECKUX IIEHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOE U JOOPOKETATeIIbHOE OTHOIICHHUE K
JIpPYyroMy 4eJOBEKY, €ro MHEHHI0, MHPOBO33PEHHUI0; CIOCOOHOCTh K COMEPEKUBAHUIO U (HOPMUPOBAHUIO TO3UTUBHOTO
OTHOIIIGHUSI K JIIOASIM, B TOM YHCJIE€ K JIMIaM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JIOPOBbS M HWHBaluJaM; OEpekHOE,
OTBETCTBEHHOE W KOMIIETCHTHOE OTHOIIECHHE K (PU3MUECKOMY U TICHUXOJOTHUYECKOMY 3J0POBBIO JIPYTUX JIIOJACH, yMEHUe
OKa3bIBaTh MEPBYIO MOMOIIb; (OPMUPOBAHUE BHIPAXKEHHOW B MOBEJICHUU HPABCTBEHHOMW IMO3UIIMH, B TOM YHCJIE CIIOCOOHOCThH K
CO3HATEJILHOMY BbIOOPY /00pa, HPAaBCTBEHHOTO CO3HAHUS U MOBEACHUS Ha OCHOBE YCBOCHHS OOIICYETOBEYECKUX IIEHHOCTEH U
HPABCTBEHHBIX YYBCTB (U€CTh, JOJT, CIPABEIJIUBOCTh, MUJIOCEPAHE U APYKEITOOHUE); KOMIETEHIIUH COTPYIHUYECTBA CO
CBEPCTHHKAaMHM, JETbMHM MJIAQJIIET0 BO3pacTa, B3pOCIABIMH B 00pa3oBaTeIbHOM, OOIECTBEHHO IMOJE€3HOM, Yy4eOHO-
UCCJIEA0BATEIBCKOW, MPOEKTHOM U IPYTUX BUAAX AEATEIBHOCTH;

8 cthepe omHOWEHULI 00YUAIOWUXCA K OKPYHCAOWemMy Mupy, K OJHCUBOU Npupooe, XyO0oHCeCMBEHHOU Kylbmype —
MUPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH, 3HAYUMOCTb HAyKH, TOTOBHOCTb K HAy4HO-
TEXHHYECKOMY TBOPYECTBY, BJIaJICHHE IOCTOBEpPHOW HH(pOpMalMeld O MEePeIOBBIX TOCTHKEHUAX M OTKPBITUSX MHUPOBOU H
OTEUYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTpPOWMCTBE MUpa U OOIIECTBA; TOTOBHOCTh U CIIOCOOHOCTH
K 00pa3oBaHMIO, B TOM YHCJIE CaMOOOpPa30BaHHIO, Ha MPOTSHKEHUHM BCEW KU3HU;, CO3HATEIHbHOE OTHOIIEHHWE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBUIO YCIENTHOW MPOPECCHOHANIBHON M OOIIECTBEHHON JESITENIbHOCTH; JKOJIOTHMYecKas KyJbTypa,
OepexHOe OTHONICHWE K POJHON 3emile, MpUpOAHBIM OorarctBam Poccuu W Mupa, MOHMMaHWE BIUSHHUS COIMAIBHO-
SKOHOMHUYECKUX MPOLECCOB HA COCTOSHUE NPUPOJHOM W COLMAIBHOW Cpelbl, OTBETCTBEHHOCTHh 3a COCTOSHUE NPHUPOIHBIX

pPECYpPCOB, YMEHHUN MW HABBIKOB PA3yMHOrO NPHUPOJOIOJIb30BAHUS, HETEPIIMMOE OTHOLICHUE K JEHUCTBUSM, IMPUHOCAIIUM BPEL
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HKOJIOTUH; MPUOOPETEHUE OIbITa SKOJOrO-HAIPABICHHOW JAESITENIbHOCTH; 3CTETUYECKOE OTHOIIEHHE K MUPY, F'OTOBHOCTH K
ACTETUYECKOMY 00YCTPOUCTBY COOCTBEHHOTO OBITA;

6 cghepe omnoweHull obyuarouuxca Kk mpyoy, 8 cgepe coyuanrbHO-3KOHOMUYECKUX OMHOWEHUl — yBaXeHue Bcex (hopm
COOCTBEHHOCTH, TOTOBHOCTh K 3aIlIUTe CBOEH COOCTBEHHOCTH; OCO3HAHHBIM BBIOOp Oynymied mpodeccuu Kak MyTb U CIOCOO
peanu3aiu COOCTBEHHBIX KU3HEHHBIX IJIAHOB; TOTOBHOCTH OOYYAIOIIUXCS K TPYI0BOU MPO(HECCHOHAIBHOM ESITEILHOCTH KaK K
BO3MOXKHOCTU Y4acTHUsl B PEIICHUU JIMUHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIECHAIIMOHATIBHBIX MPOOJIeM; TOTPEOHOCTh
TPYJIUTHCS, YBOXCHUE K TPYAY W JIIOASIM TPyJa, TPYAOBBIM JOCTHXKEHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE
OTHOIIIEHUE K Pa3HBIM BHJIAM TPYJOBOH AEATEILHOCTH, TOTOBHOCTh K CAMOOOCITYKUBAHUIO, BKJItOUasi OOy4YeHUE U BBHITIOJIHEHUE
JIOMAIIHUX 00s13aHHOCTEN.

MeTtanpegMeTHble pe3yabTaTbl 00ydeHus (u3NKe B CpelHell IIKoJe TMPeICTABJIEHbI TpeMs TIpylnnamMu
YHHBEPCAJbHBIX Y4eOHBIX JeiiCTBUI:

PeryiasiTuBHbIC YHUBepPCAJIbHbIE yUeOHbIEe JeHCTBHUS

BrinyckHuK HayuuTCS:

* CAMOCTOATENBHO OMPENETSATh 1IeJIU, CTAaBUTh U (HOPMYIMPOBATH COOCTBEHHBIEC 3a/1a4yu B 00pa30BaTEIbHON JIEATEIbHOCTH
U KU3HEHHBIX CUTYaIIHSIX;

* OLICGHHUBATh PECYPChl, B TOM YHUCJIE BpEMs U APYrMe HeMaTepUalbHbIE PECYpPChl, HEOOXOIUMBbIEC ISl TOCTHUKEHHUS
IIOCTABJIEHHOW paHee LEIIH;

* COTMOCTABJISITH UMEIOITUECS BOBMOXXHOCTH ¥ HEOOXOAMUMBIC JIJISl JOCTHKEHUS 1IN PECYPCHI;

* OPraHU30BHIBATH 3(PHEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX TSI TOCTHXKEHHUS ITOCTABICHHOM TIeITH;

® onpeacATb HCCKOJIBKO HYTef/'I JOCTHIXKCHMUA MOCTaBJIICHHOM Ociau,
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* BRIOMpATh ONITHUMAJIBHBIN MTyTh JOCTHIKEHUS IENN ¢ Y9eTOM 3((PEKTUBHOCTH PacXOqO0BaHUS PECYPCOB U OCHOBBIBASICH Ha
COOOPAKEHUAX ITUKU U MOPAJIH;

* 33/1aBaTh MapaMeTPhbl K KPUTEPUH, IO KOTOPBIM MOYKHO OIPEAEIUTh, YTO IENTb IOCTUTHYTA;

* COIMOCTABIIAThH MOJIYYEHHBIN PE3yIbTaT AEATEIbHOCTH C MMOCTABICHHOU 3apaHee 1eNbIo;

* OIICHWBATh IMOCJCACTBUS JOCTHIKCHHUS IMOCTABJICHHON IEM B y4eOHOW NESATEIbHOCTH, COOCTBEHHOH >KM3HU U KU3HH
OKPYKAIOIIUX JIOJIEH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJbHbIE YUeOHbIE TeiiCTBUS

BBITyCKHUK HAYIUTCS:

* KPUTHYECKH OIIECHUBATh M HHTEPIPETHPOBATH HH(DOPMAITUIO C PA3HBIX TO3HUITHIA;

* pacro3HaBaTh U (UKCUPOBATH MIPOTUBOPEUMs B MH(POPMAIIMOHHBIX HCTOYHUKAX;

* HCIIOJB30BaTh PA3IMYHBIC MOJCIBHO-CXEMATHUECKHE CPECTBA ISl MPECTABICHHS BBISBJIECHHBIX B MH(POPMAITMOHHBIX
HUCTOYHHUKAX MTPOTUBOPECUHIA;

* OCYIIECTBJISATh Pa3BEePHYTHIM MH(POPMAITMOHHBIM IMOUCK M CTAaBUTh HAa €ro OCHOBE HOBBIC (y4eOHBIC W TTO3HABATEIBHBIC)
3a/1a4H;

* ICKaTh U HaAXOAUTh 000OIIECHHBIC CIIOCOOBI pEIIeHUS 3a/1a4;

* IPUBOAUTH KPUTHYECCKHE apTYMEHTHI KaK B OTHOIIEHHH COOCTBEHHOI'O CYXKJICHHS, TaK U B OTHOIICHUH IEHCTBHH W
CYXICHUU IPYroro;

* AaHATM3HUPOBATH U MPEOOPA30BHIBATH MPOOJIEMHO-TTPOTUBOPCUYHBEIC CUTYAITUH;

* BBIXOJUTH 33 paMKH y4eOHOT0 TIPeJIMETa U OCYIICCTBIIATH IIeJICHANPABICHHBIA TTOMCK BO3MOXXHOCTH IMTUPOKOTO MEPEeHOCa

CPEJICTB M CIIOCOOOB JICUCTBUSI;



8

* BBICTpPaWBaTh WHAMBUAYATbHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YYHUTHIBas OTPAHUYCHHUS CO CTOPOHBI JIPYTHUX
YYaCTHUKOB M PECYPCHBIC OTPAHUYCHHUS,

* MEHATh W YJEPKHBATh pa3HbIC IMO3WIMK B II03HABATEIIBHOW JEATEILHOCTH (OBITh YYCHUKOM W YUYHUTEIEM;
dbopMyHpoBaTh 00pa30BaTEILHBIN 3aPOC U BBIMOIHITH KOHCYJIbTATUBHBIE (PYHKIIUA CAMOCTOSTEIBHO; CTaBUTh MPOOJIEMY H
paboTaTh HaJ €€ PEIICHUEM; YIIPABIIATh COBMECTHOM MO3HABATEIBHOM JCSITCIIBHOCTHIO M MIOYHHSITHCS ).

KoMMyHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eficTBUS

BBITyCKHUK HAYYUTCS:

* OCYIICCTBIISATH JCIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHM, TaK U CO B3POCJIBIMHU (KaK BHYTPH 00pa3oBaTelIbHOMN
OpTraHM3aIlNH, TaK U 3a e¢ MpeaesiaMu);

* IPU OCYIIECTBICHUH TPYIIOBOMA paOOTHI OBITh KaK PYKOBOJMTEIIEM, TaK M WICHOM MTPOCKTHON KOMaH/IbI B Pa3HBIX POJIIX
(reHepaTopoM HJeH, KPUTUKOM, UCTIOJTHUTEIIEM, IIPE3EHTYOMIUM U T. 1I.);

* pa3BEepHYTO, JJOTUYHO M TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOJIB30BAaHUEM aJIEKBATHBIX (YCTHBIX M MHUCHMEHHBIX)
SI3BIKOBBIX CPEJICTB;

* pacrio3HaBaTh KOH(MIMKTOTEHHBIC CUTYaIllUN U TIPEJ0TBpAIaTh KOHQIUKTHI 10 UX aKTUBHOH (a3kbl;

* KOOPJMHHPOBATH U BBIMIOJIHATH PAa0OTy B YCIOBHSIX BHPTYAJIBHOTO B3aUMOACHCTBUS (WJIM COYETAaHUS DPEATbHOTO M
BUPTYaIbHOTO);

* COTJIACOBBIBATH MO3UIIMK YWICHOB KOMAaH/IBI B TIpoliecce paboThl HaJl OOIIHUM MPOAYKTOM/PEIICHHEM;

* MIPEACTABIIATH MyOJUYHO PE3YIbTATH HHANBUAYATHLHON U TPYNIOBON ACATEIBHOCTH, KaK Mepes] 3HAKOMOM, TaK U Mepes

HE3HAKOMOU ayJIUTOPUEM;
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* IOA0MPATh MAPTHEPOB AJIA 1€TOBOM KOMMYHHUKALIMU, UCXOs U3 COOOPAKEHUI pe3yJbTaTUBHOCTH B3aUMOJICUCTBHUS, a HE
JIMYHBIX CUMITATHH;

* BOCIPUHUMATh KPUTHYECKUE 3aMEYaHMs KaK pPecypc COOCTBEHHOI'O Pa3BUTHUS; * TOYHO M €MKO (POPMYIHpPOBATH Kak
KPUTUYECKHE, TaK U 0JI0OpUTEIbHBIC 3aMEUaHus B aipec IPYrux JIIOJeH B paMKax JIeJI0BOM U 00pa30BaTebHOM KOMMYHUKAIIUH,
n30erasi Ipu 3TOM JIMYHOCTHBIX OLIEHOYHBIX CY>KIECHUH.

IIpeameTHBbIE pe3yabTaThl 00yYeHus: GU3NKe B CPeAHel HIKOoJIe
BbinycKHUK Ha yrilyOJICHHOM YpOBHE Hay4HTCS:
* OOBSICHATh M AHAIM3UPOBATH POJIb U MECTO (PU3MKH B (POPMUPOBAHUU COBPEMEHHOW HAy4YHOW KapTUHBI MHUpA, B Pa3BUTUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH JIFOJIEH;
* XapaKTepU30BaTh B3aUMOCBSI3b MEX1Y (PU3UKON U IPYTMMH €CTECTBEHHBIMU HayKaMU;
* XapaKTEpU30BaThb CUCTEMHYIO CBS3b MEXKIY OCHOBOIIOJIATAIOIIMMHU HAYYHBIMU IOHATHSAMHU: IIPOCTPAHCTBO, BPEMs, MaTepus
(BelecTBO, M0JIE), IBUKEHHUE, CUJIa, SHEPTUS;
* TIOHUMAaTh U OOBSICHITH LIEJIOCTHOCTh (PU3NYECKON TEOPUHU, pa3anyaTh IPAHMIIBI €€ MPUMEHUMOCTH U MECTO B PNy APYTUX
(bU3UIECKUX TEOPUH;
* BJAJETh MpPUEMaMHU IOCTPOCHMSI TEOPETHUECKHUX JIOKA3aTelIbCTB, a TAKXKe IMPOTHO3MPOBAHUS OCOOCHHOCTEM NpPOTEKaHUs
(¢u3nyecKkux SBICHUM U IMPOLIECCOB HA OCHOBE MOJYUYEHHBIX TEOPETUUYECKHX BBIBOJOB U JI0KA3aTEIbCTB; * CAMOCTOSATEIHHO
KOHCTPYHPOBaTh JKCHEPHUMEHTAIbHbIE YCTAaHOBKHM JJISi IMPOBEPKU BBIABHHYTBHIX THIIOTE3, PACCUUTHIBATH aOCOJIOTHYIO U
OTHOCHUTEJIBHYIO ITOTPEIIHOCTH;

¢ CaMOCTOATCIIbHO INIaHUPOBATh U IIPOBOJAUTDH (1)H3H‘-I€CKI/IG OKCIICPHUMCHTBI,
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* pemarh NPAKTUKO-OPUEHTHUPOBAHHBIE KAYECTBEHHBIE M pacueTHble (HU3MYECKHE 3aJadd KaKk C OMNOpPOM Ha H3BECTHBIE
(u3nueckre 3aKOHbI, 3aKOHOMEPHOCTH M MOJIETH, TAK U C OMOPON HA TEKCThI C U30BITOUHON MHPOPMALIUEH;

* 00BSCHATH T'PAHULBI MPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJIeNIeH TPH pelIeHUH GU3HYECKUX U MEXIPEIMETHBIX 3a/1a4;

* BBIJIBUTATh TMIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIOJIATAIOMINX (PU3NUECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

* XapaKTepu30BaTh T00abHbIE MPOOJIEMBI, CTOSAIIUE IEpes, YeIOBEYECTBOM: SHEPIeTHUECKHE, ChIPHEBBIC, HKOJIOTHYECKUE U
poJib (PU3UKHU B pEUICHUH 3TUX NPOOIIeM;

* O0BSCHATH IPUHLIUIBI PAOOTHI U XapaAKTEPUCTUKU M3YUEHHBIX MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;

* OOBSICHATH YCJIOBHSI TNPUMEHEHUA (DUIUUECKUX MOJENeH MpU peuieHud (PU3NYECKUX 3a7ady, HaxXOJUTh aJeKBAaTHYIO
NPEIJIOKEHHON 3a/1aue (PU3MUYECKYI0 MOJElb, pa3peliaTth NpodieMy Kak Ha OCHOBE MMEIOUIMXCS 3HAHHM, TaK U MPHU MOMOIIH
METOZ0B OLICHKH.

IIpuMeHUTENBHO K TEMAaM Kypca YYEHUK CMOXKET:

— 3HATh:

npeaIMeT U METOJbl UCCIENOBaHUs (U3UKH; CTPYKTYPY (PU3NUYECKUX TEOpHUil, METOJ HAYYHOI'O MO3HaHHUS, OCOOEHHOCTU
U3y4YeHUs (PU3HKU;

— OOBSICHATH SIBJICHUS:

IIOCTYNATEIbHOE JBW)KCHHUE; NBMKEHUE II0 OKPYKHOCTH C IIOCTOSSHHOM IO MOJIYJIIO CKOPOCTBIO; JBHIKEHHE Tela,
OpOILIEHHOTO MMOJ YIJIOM K TOPU30HTY; CBOOOJHOE MaJeHUE Tel; OTHOCUTEIBHOCThH JBWKEHUS; MHEPIUS; B3aUMOJCHCTBUE;
BCEMUPHOI'O TATOTEHHUS!, YIPYTOCTH, TPEHUS, HEBECOMOCTHU U NEPETPY3KH; BPAILATEIIbHOE IBUKECHUE; PABHOBECHS TBEPIOIrO TEIA;
aepopMai TBEPABIX TEJN, JaBICHHE B JKUAKOCTAX U raszax, MOJET Tell; KojlebaTeabHoe JBHKEHHE, CBOOOIHBIE, 3aTyXarolIne

Y BBIHY)KJICHHBIE KOJieOaHMs, PE30HAHC, aBTOKOJICOaHUs, MPEBPAIICHUE SHEPTUH MPU TAPMOHUYECKUX KOJCOAHUSIX; BOJIHOBOM
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IpoLece, U3IyYyeHue 3ByKa, MHTepPepeHuus U AU(PpaKuus BOJH, OTPAXKEHHE U NMPEJOMIICHHUE BOJIH, AKyCTHUYECKUN pPE30HAHC,
o0Opa3oBaHUE CTOSIYEH BOJHBI, MY3bIKAJIbHbIE 3BYKH M IIYMbl; OPOYHOBCKOE IBHKEHHUE, B3aUMOJIEUCTBHE MOJEKYII; TEIJIOBOE
paBHOBecHE, HEOOPaTUMOCTh MPOLIECCOB B MPUPOJE; HCHApEHHE, KOHJEHCAlUs, PABHOBECHE MEXKIY XUIKOCTBIO U Ta30M,
KPUTUYECKOE COCTOSIHUE, KHUIEHHE, CXKI)KEHHE Ta30B, BIAXKHOCTh BO3/yXa; IMOBEPXHOCTHOE HATSKEHUE, CMadyUBaHUE,
KalWUISIpHBIE SIBJICHUS; IJIABJICHUE W OTBEpJEBaHHE, U3MEHEHHE 0ObeMa Tella MpH IUIABJIEHUU W OTBEpPJEBaHMM, NE(EKTHl B
KpUCTaJJIaX; TEIJIOBOE JIMHEMHOE M OOBEMHOE paclIMpeHUe, PacUIMpEeHHE BOJbI; D3JEKTPU3ALMs TeJ, B3aUMOJEHCTBHE
HEMOJIBW)KHBIX 3JIEKTPUYECKUX 3apsS0B BHYTPU OJHOPOJHOTO JAMAIEKTPUKA, 3JIEKTPOCTATHUECKas 3alluTa, MOJspU3aus
JURJIEKTPUKA; COMPOTUBIICHUE, CBEPXIIPOBOANMOCTD; SJIEKTPOHHAs MPOBOJAUMOCTb METAIIJIOB, SJIEKTPUUYECKHUI TOK B PaCTBOpPax U
paciuiaBax d3JIEKTPOJIUTOB, DJJEKTPUYECKUH TOK B TraszaxX, »JJEKTPUYECKHH TOK B BaKyyMe, OJJIEKTPUUECKHH TOK B
MOJIYITPOBOJAHUKAX; BO3BHUKHOBEHHE MAarHUTHOI'O MOJIsl, MATHUTHBIE B3AMMOJICHCTBUSA, I€MCTBUE MATHUTHOTO TOJISl HA IPOBOJHUK
C TOKOM, JI€CTBME MAarHUTHOI'O TOJIA Ha ABHWKYIIUMICS 3apsif; SJIEKTPOMArHWTHAsE MHAYKLHS, CAMOMHIYKIIMS; [TapaMarHeTU3M,
IuamMarHeTusM, (eppoMarHeTusM; CBOOOJHBIE M BBIHY)KJICHHBIE JJIEKTpUUECKHE KojeOaHMs, MPOIECCh B KojeOaTeabHOM
KOHTYpE, PE3UCTOP B LIENU IEPEMEHHOTO TOKA, KaTyllka WHAYKTUBHOCTH B IENU MEPEMEHHOTO TOKAa, €MKOCTh B IENU
NEPEMEHHOI0 TOKA, PE30HAHC B AJEKTPUUYECKON LENU; T€HEPUPOBAHUE AIEKTPUUYECKON 3HEPTUU, BBIIPSMIICHUE IEPEMEHHOTO
TOKa, COEIMHEHUE TOTpeOuTeNell »JIEKTPUUYECKOW »HHEpPruM, IMeperada U paclpeleleHUe JIIEKTPUUYECKOW HHEpruu;
BO3HUMKHOBEHUE AJIEKTPOMArHUTHOIO IOJs, Nepefadya >SJIEKTPOMArHUTHBIX B3aUMOJECUCTBUI, MOTJIOMIEHUE, OTpPaXEHUe,
npesioMyeHre, HHTEephEepeHINs DIEKTPOMAarHUTHBIX BOJH, pAacClpOCTPaHEHUE PAJUOBOJIH, PAJUOJIOKAIM, OO0pa3oBaHUE
BUJICOCUTHAJIA; NPSMOJIMHENHOE pPACIPOCTPAHEHHWE CBETA, OTPAXKEHUE M TNPEJOMIICHHE CBETAa, IIOJIHOE OTPaKEHUE CBETa,
pebpakuus cBera, MHpax, abepparus; wHTephepeHIus, nudpakmus, JUCTEPCHs W TOJSAPU3AINS CBETa; W3IyUeHHUE CBETa

(TemioBOE U3JIyYCHHUE, 3IEKTPOJIIO-
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MUHECIICHIIUS, KAaTOJOJIOMUHECIECHIINS, XEMWIIOMUHECIICHITUSA, (OTOIIOMUHECIICHIMSA); OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH,
OTHOCHUTEJIBHOCTh PACCTOSHUM, OTHOCHUTEIBLHOCTh MPOMEXYTKOB BPEMEHH; PAaBHOBECHOE TEIUIOBOE H3iyudeHue, pororddexr,
s ekt Kommnrona, naBieHne cBeTa, XMMUUECKOE JEHCTBUE CBETA, 3alUCh U BOCIIPOU3BEICHUE 3BYKA; U3IyUYCHHE CBETa aTOMOM,
KOPIYCKYJISIPHO-BOJITHOBOM ~ JyaJu3M; €CTECTBEHHass U HUCKYCCTBEHHAas paJWOaKTUBHOCTH, cllaboe B3auMMOJCICTBUE,
B3aUMOJICHICTBHE KBAapKOB, BO3HMKHOBEHHWE TNPWIMBOB Ha 3€MJie, COJIHEUHbIE M JIYHHbIE 3aTMCHHS, SIBICHUE METeopa,
CYILIECTBOBAHHE XBOCTOB KOMET, «pa30eraHue» rajakTHK, — 3HaTh OMNpeaesieHHUs (HU3NYECKUX MOHSITHI: CPeIaHssE CKOPOCTh,
MTHOBEHHAsI CKOPOCTh, CpPeHEE YCKOPEHUE, MTHOBEHHOE YCKOPEHHUE, PaJInyC-BEKTOP, TAHTEHIIUAIbHOE, HOPMAJIbHOE U TMOJTHOE
YCKOPEHUS, IEHTPOCTPEMUTEILHOE YCKOPEHHUE, yrioBas CKOPOCTh, MaTepHalibHash TOUYKa, MOJENb B (pU3MKe, MHEpIUaIbHas
CHUCTEeMa OTCYeTa, CHJIa, Macca, COCTOSHUE CHCTEMBI TEJl; CHJa BCEMHPHOTO TATOTCHHS, MHEPTHAS M TPAaBUTAI[MOHHAS MAaCChI,
nepBas KOCMHUYECKasi CKOPOCTh, CHJIA YIIPYTOCTH, BEC T€Ja, CUIIbI TPEHUS; HEMHEPLIMAIbHAsA CUCTEMA OTCYETA, CUJIbI MHEPLUU;
UMITyJIbC, paboTa CHJIbl, MOIIHOCTh, KWHETUYECKas DJHEPrus, MOTEHUHUAJbHAs SHEPrus, MexXaHudyeckas (IOJIHAs) SHEPrws,
KOHCEPBATUBHBIE W JUCCUIIATUBHBIE CHWJIbI, 3aMKHYyTasl (M30JIMpOBaHHAs) cuUcTeMa; aOCONIOTHO TBEpPJOE Teslo, LEHTP Macc,
MOMEHT UHEPIMH, MOMEHT CHJIbI, MOMEHT UMITYJIbCA, YIJIOBOE YCKOPEHUE, BHEIIHUE U BHYTPEHHUE CUJIbI; MOMEHT CHUJIbI, LIEHTP
TSKECTH; MEXaHUYECKOE HAIpPsHKEHHE, OTHOCUTEIBHOE M a0COJMIOTHOE YAJIMHEHUS; TAPMOHUYECKUE KOJeOaHUs, TPYKUHHBIN U
MaTeMaTUYeCKU MasiTHUKHU, TIEPUOJ, YaCTOTa, TUKINYecKas (KpyroBas) 4acToTa, aMILTUTY/1a, aza rapMOHHYECKUX KOJIeOaHUH,
CKOPOCTb Y YCKOPEHHE MPU TAPMOHUYECKUX KOJIEOaHUIX, CIEKTP KoJieOaHni, COOCTBEHHAs 4acTOTa; MOTMEPEYHBIC U MPOI0TbHBIC
BOJIHBI, TIOCKasi M c(epruyeckas BOJIHBI, SHEPTUs BOJIHBI, JUIMHA BOJHBI, CKOPOCTh PACIPOCTPAHEHHS BOJHBI, CKOPOCThH 3BYKA,
IPOMKOCTh M BBICOTa 3BYyKa, TeMOp, BOJHOBAs MOBEPXHOCTH, JIy4, BOJHOBOW (POHT, MH(PPA3BYK, YIbTPAa3BYK, KOT€PEHTHBIC
BOJIHBI, MHTEPPEPECHIIMOHHAS KapTHHA; KOJIMYECTBO BEIIECTBA, MOJISIPHASI MACCa; MAKPOCKOMUYECKHE U MUKPOCKOITUYECKHUE Tea,

TEMIIepaTypa, PAaBHOBECHbIE M HEPABHOBECHBIE MPOLECCHl, HACAIbHBIM Ta3, HM30TEPMHUUYECKUM, H300apHBIA U H30XOPHBIN
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MPOIIECChI, a0CONIOTHAs TeMIlepaTypa; TeMmIepaTypa, CPEeAHssi CKOPOCTh IBMXKEHHUS MOJICKYJl Ta3a, CPEIHsIsl KBaJpaTU4yHas
CKOPOCTh, CpeAHsisa apudMeThyeckasi CKOPOCTh, YUCJIO CTEeNeHeld CBOOObI, BHYTPECHHSIS DHEPrus HACaIbHOrO Traza; paboTa B
TEPMOJAMHAMUKE, KOJTUYECTBO TEIIOTHI, TETUIOEMKOCTD, YCJIbHAS TEIJIOEMKOCTh, MOJISIPHAS TEIJIOEMKOCTb, TETNIOEMKOCTH T'a30B
MpU TOCTOSHHOM 00BbEM€ U TIOCTOSHHOM [IaBJICHHHM, HEOOpaTUMBIA TIpoliecc, aauabaTHBIA TMPOIIECC, BEPOATHOCTH
MaKpOCKOIMYECKOTO COCTOSHUS (TepMoauMHamMuueckass BeposTHocTh), KIIJ[ nBurarens, mukn KapHo; HachIIEHHBIH U
HEHACHIIIIEHHBIN TMap, M30TEPMbl PEATBHOTO Ta3a, KPUTUYECKas TeMIeparypa, aOCOJIOTHAasT U OTHOCUTEIbHAs BIAXHOCTh
BO3JlyXa, TOYKAa pOCHI, YyJAelibHasg TeIJIoTa MNapooOpa30BaHUsA/KOHACHCAIIMM, TMapUUaIbHOE JIaBJIEHWE BOJISHOTO Tapa;
MOBEPXHOCTHAS DHEPTHS, CUJIa TTIOBEPXHOCTHOTO HATS)KEHMsI, MEHHUCK, JaBJICHUE IO UCKPUBICHHOW MOBEPXHOCTHIO KUIKOCTH,
BBICOTA TOJHATHS >KHJAKOCTA B KaNWUISAPE; KPUCTAIUIMYECKHE W amMop(HBbIC Tena, KPUCTAITMYECKAs PEeIIeTKa, >KUIKUC
KPUCTAILIBI, YACIbHAS TEIUIOTa TUIABJICHHS, TOTUMOP(U3M, aHU30TPOIHSI, (hpa30BbIE IEPEXOIBI IEPBOTO U BTOPOTO POJia, TPOMHAS
TOUKA; TeMIeparypHble KOd((PUIMEHTH JTUHEHHOTO M OOBEMHOTO PACIIUPEHUS; AIEKTPUUECKOE TOJie, JIEKTPOCTATHUECKOE
1oJie, HAMPSKEHHOCTh 3JIEKTPUUYECKOTO TMOJIs, TUHUU HAMPSKEHHOCTH 3JIEKTPUUYECKOTO TOJIsI, OJHOPOAHOE TOJIE, TOBEPXHOCTHAS
IUIOTHOCTH 3JIEKTPUYECKOTo 3apsiia, 00beMHas IJIOTHOCTh JJEKTPUYECKOTO 3apsijia, MOTOK HAIMPSKEHHOCTH AJIEKTPHUECKOTrO
MOJIsi, TIOTEHIIMAIbHAsI DHEPrusl 3apsija B OAHOPOIHOM DJIEKTPUUYECKOM II0JI€, SHEPTrUs B3aUMOJICUCTBUSI TOUYCUHBIX 3aps/IOB,
MOTEHIMAN 3JIEKTPOCTATUYECKOIO IIOJs, SKBUIOTEHIHAIbHBIE IMOBEPXHOCTH, DJIEKTPHUYECKAas €MKOCTh, €MKOCTb IIJIOCKOIO
KOHJICHCATOpa, PHEPrusi JIEKTPUUECKOTO MOJIS; IIEKTPUUYECKUI TOK, MIOTHOCTh TOKA, CHJa TOKA, HANpPsDKEHUE MPOBOJHUKA,
COTPOTHBIICHHE MTPOBOHUKA, pabOTa TOKA, MOITHOCTh TOKa, 3MeKTpoABmKymas cuia (3C), myHT kK amnepMmeTpy, 100aBOYHOE
CONPOTUBIICHUE; MPOBOJHUKH, JAUDJICKTPUKH, HOCUTENH JJIEKTPUUYECKOTO 3apsja, »dJIEKTPOJUTHYECKas JUCCOLUALUS,
CaMOCTOSITEJIbHBI M HECAMOCTOSATENIbHBIM pa3pslibl, JIEKTPOHHAsT SMUCCHS, BOJbT-aMIIEpHAsl XapaKTEPUCTHUKA, THUOJ, TPUOJ,

QJICKTPOHHO-IYy4YCBasA pr61<a, JOHOPHBIC M aAKLCITOPHBIC IMPHUMECH, p—N-IEPEX0J;, MAarHUTHAsI HHAYKIUA, IOTOK MarHuTHOM
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WHAYKUWW, JIMHUA MarHuTHOW WHAYKIUU, cuia Amnepa, cuwia JIopeHia, BEKTOPHOE MPOU3BEACHUE, pAJIHALMOHHBIE MOsiCa
3emun, Macc-criekTporpad, BuxpeBoe sekrpuueckoe nose, 3]C MHAYKIMY B ABUKYIIUXCS TPOBOAHUKAX, MHAYKIIMOHHBIN TOK,
WHIYKTUBHOCTb, JHEpPrMs MAarHUTHOIO MOJIsl, MarHUTHasE MPOHUIIAEMOCTb, HAMATHUYEHHOCTb, CHWH JJIEKTPOHA, JIOMEHHI,
MAarHUTHBIA TUCTEPE3UC, MEPEMEHHBIA AJIEKTPUUYECKUN TOK, EUCTBYIOIIME 3HAYEHUSI CUJIbI TOKAa M HAIpPSKEHUS, MOIIHOCTh B
LIENU MEePEMEHHOI0 ToKa, KOd()PUIMEHT MOUIHOCTH, oOpaTHas CBSI3b B I'€HEPATOpPE HA TPAH3UCTOPE, FEHEPATOP MEPEMEHHOIO
TOKa, TpaHchopmarop, Kod3(Q(UIMEHT TMONe3HOro JeWcTBUs  TpaHchopMaropa, Tpexda3Hblid TOK, aCHMHXPOHHBIN
ANEKTPOABUTaTeNIb; TOK CMEIIEHMs, DJJIGKTpOMarHuTHas BOJHA, BuOpaTop I'epma, CKOpPOCTb  pacmnpoOCTpaHEHHUs
AJIEKTPOMArHUTHBIX BOJIH, DSHEPrusi HJIEKTPOMArHUTHOW BOJHBI, IUJIOTHOCTh TIOTOKA BJEKTPOMArHUTHOTO M3JIYy4YCHUS,
NETEKTUPOBAHUE, aMIUIUTYHAS MOIYJISAIUS, TIOTOK U3JTyUYEHHUs, OTHOCUTEIIbHAS CIIEKTpajibHas CBETOBasl A()(PEKTUBHOCTD, CHIIA
CBETa, TOYEUHBI MCTOYHHK, OCBEIIEHHOCTh, SIPKOCTbH; IJIOCKOE 3epKalio, cepuueckoe 3epkano, (oKyc, MHUMBIH (oKyc,
dokanbpHas IMIOCKOCTh, ONTHYECKas CHiia cPepuyecKoro 3epkana, yBeIWUYEHHE 3epKalia, TJIaBHas ONTHYecKas OCh, MOOOYHAs
ONTUYECKAsi OCh, IMOKa3aTellb MPETOMIICHHs, MPEAeNbHbI yroa MOJHOIO OTpPakKeHHs, CBETOBOJ, TOHKas JMH3a, (OKYyCHOE
PACCTOSIHHE M ONTHUYECKasl CUJIa JIMH3bI; CKOPOCTh CBETA, MOHOXpPOMAaTHUYECKasi BOJIHA, HHTep(dEepeHIIMOHHAs U AU paKkInOHHAs
KapTUHBI, KOTEPEHTHBIC BOJIHBI, 30HBI DpeHensi, BEKTOPHbIE AHarpaMMBbl, pa3peliaronas CioCOOHOCTh ONTHYECKUX MPUOOPOB;
CHEKTP W3IYYCHHs, THTCHCUBHOCTh AJICKTPOMAarHUTHOTO W3JTyUCHHs, CIEKTpaJbHbIE MPUOOPHI, HEMPEPHIBHBIC M JIMHEHUYATHIC
CHEKTPHI, CIIEKTPAIbHBI U PEHTTEHOCTPYKTYPHBIM aHaNMM3, yabTpaduoieTOBOE U MHPPAKPACHOE M3IYYCHHS, PEHTTEHOBCKHE
Jy4ur; COOCTBEHHOE BPEMsl, PEISTUBUCTCKUN UMITYJIbC, Macca MOKOs, SHEeP- THUS TIOKOs, PEISITUBUCTCKAs KUHETHYECKasi SHEPTHsl,
a0COIOTHO YEepHOE TeJI0; KBAaHT, (DOTOH, SHEPTHsl M UMIYJIbC (POTOHA, MOJENTh TOMCOHA, TUIAaHETapHash MOJENb aToMa, MOJCIb
aToMa BoJopoaa 1no bopy, sHeprusi HOHM3aIMU, BOJIHBI BEPOSITHOCTH, JA3€P, UHAYLMPOBAHHOE U3JIyYECHHUE, HEIIMHEWHAS ONTHUKA;

anpda-, Oera- W TaMMa-W3Iy4YCHHE, TIEPHOJ] TOJypacmaaa, W30TONbl, HEUTPOH, MPOTOH, SJACPHBIC CHIIBI, CHIIBHOE
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B3auMojieiicTBue, quarpaMmbl OellHMaHa, BUPTYyaJbHBIE YACTHUIIBI, ME30HBI, HYKJIOHBI, SHEPTUs CBSI3M ATOMHBIX SIAEP, y/EJIbHAs
SHEPrus CBSA3U, SHEPreTUUECKUIN BBIXOJ SIACPHBIX PEAKIMM, SIEPHBIM PEAKTOP, KPUTHUUECKAsT Macca, TEPMOSJICPHBIE PEAKIINH,
71032 U3JIyYeHUS; aHTUYACTHUIIA, TIO3UTPOH, HEUTPUHO, MPOMEKYTOUHbIE O030HBI, JENTOHBI, aJPOHbI, OAPUOHBI, ME30HBI, KBAPKH,
[JIIOOHBI; TEOIIEHTPUYECKAss U TEIUOLUECHTPUYECKAsT CUCTEe- Ma MHUpPa, aCTPOHOMHMYECKash €JWHMIA, CBETOBOM T0J, CBETUMOCTh
3Be3]l, M1aHeThl COJIHEUHON CHUCTEMBI, TaJlaKTUKA; — IMOHUMATh CMBICII OCHOBHBIX (DM3WYECKUX 3aKOHOB/IIPUHIIUIIOB/ypaBHEHUMN
KMHEMATUYECKUE YPAaBHCHUS JABMIKEHUS B BEKTOPHOM M CKaJsIpHOM popMax AJisi pa3IMuHbIX BUJIOB JIBHXKCHUS, TpeoOpa3oBaHus
lManunes; OCHOBHOE YTBEPX ICHHE MEXAHUKHU, 3aKOHbl HBIOTOHA, MPUHIIUIT OTHOCUTEIHHOCTA B MEXAHUKE, 3aKOH BCEMUPHOTO
TATOTEHMS, 3aKOH ['yka, BTOpoil 3akoH HblOTOHA 111 HEMHEPUUAIBHOM CHCTEMBI OTCYETA; 3aKOH COXPAHEHUS] HUMITYJIbCa,
ypaBHEeHHE MeIepcKkoro, 3aKOH COXPAaHEHHUS MEXaHWYECKOW SHEpPruu, TeopeMa 00 HM3MEHEHHM KHHETUYECKOW SHEpruwu,
YpaBHEHUE M3MEHEHUS MEXaHWYECKOW SHEPrUM NOJ ACHCTBUEM CHUJI TPEHUSA, TEOPEMA O JIBW)KEHUHU LIEHTPAa Macc, OCHOBHOE
ypaBHEHHE [WHAMH- KU BpallaTEIbHOTO [BM)KEHHUS TBEpPAOrO TeEla, 3aKOH COXPAaHEHHS] MOMEHTa HMMIIYJIbCA, YCIOBHS
paBHOBecusl TBEpaoro tena; 3akoHbl ['yka, Ilackanga m Apxumena, ypaBHeHue bepHyJau; 3aBUCMMOCTh YacTOThl M IEpUOA
CBOOOHBIX KOJI€OaHMI OT CBOMCTB CUCTEMBI, YPaBHEHUS JBUKEHUS JJIS TPY3a, MOABEIICHHOTO Ha MPYKUHE, © MATEMAaTUYECKOTO
MasiTHUKA, ypaBHEHHS [BIDKCHUS Uil 3aTyXalolUUX U BBIHYXKJICHHBIX KOJIEOAHUM, METOJl BEKTOPHBIX JUArpaMM, 3aKOH
COXPAaHEHHS PHEPTUU JUIsl TAPMOHUYECKUX KOJIeOaHWH; ypaBHEHHE Oeryiiel BOJIHBI, MPUHIUT [ TOlTeHca, yCIOBHs MaKCUMyMa
¥ MUHUMyMa UHTepEpEeHITNH, 3aKOH TPEIOMIICHHUS BOJIH; OCHOBHBIC TIOJIOKEHUS MOJIEKYJISIPHO-KMHETHUECKONW TEOPHH, Ta30BbIC
3aKOHBI, YPABHEHUE COCTOSIHUSI HUJICAIBHOTO ra3a; OCHOBHOE YPABHEHHUE MOJICKYJISIPHO-KMHETHYECKON TEOPHUH, PaCIpEICIICHUE
MakcBeria; 3aKOHbl TEPMOJIMHAMUKHU, TeopeMa KapHO, MPUHIMIBI JEUCTBUS TEIUIOBOM M XOJOAWJIBHOW MAIIWH; 3aBUCHUMOCTh
TEMIEPATyPbl KUIICHHS )KUAKOCTH OT JABJICHUS, AUarpaMMa PaBHOBECHBIX COCTOSIHUM KUJIKOCTH U ra3a, 3aBUCUMOCTb yIEIbHON

TCIIIIOTHI Hap006p330BaHI/I$[ OT TCMIICPATYyphbI; 3aBUCUMOCTL BBICOTBHI IIOAHATHA KHAKOCTH B KAIIMWJIIAPE OT INOBCPXHOCTHOI'O
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HATSDKEHMS, pajuyca KaHajla Kamwuisgpa U IJIOTHOCTH KUAKOCTH, BIUSHUE KPHUBU3HBI MOBEPXHOCTH Ha JIaBJIICHHE BHYTPHU
KUJKOCTH; 3aBUCUMOCTbh TEMIIEPATYPHI IUIABICHUS OT JABJIEHUSA, 3aBUCUMOCTh THIIA KPUCTAJUIa OT XapaKTepa B3auMOJCHCTBUSA
aTOMOB U MOJIEKYJ, 00pa3yIoUIMX KPUCTAILI; B3aUMOCBS3b MEXKIY TEMIEPATYPHBIMU KO3 PHUIIMEHTAMU TUHEHHOT0 U 00bEMHOI0
pacmupenus; 3akoH Kynona, mpuHmMn cynepno3uuuu moseil, teopema ['aycca, mpumeHeHne Teopemsbl l'aycca Kk pacyery
Pa3JIMYHBIX JJIEKTPOCTATUYECKUX TOJIEH, CBA3b MEXKAY HANPSKEHHOCTBIO JJIEKTPOCTATUYECKOTO TMOJS M Pa3HOCTHIO
NOTEHIMATIOB, 3aBUCUMOCTh EMKOCTH CHUCTEMBbI KOHJAEHCATOPOB OT THUIA UX COEAMHEHU; 3aKOH OMa /i yyacTKa LEMNU, 3aKOH
Oma B nuddepeHunansHoil Gopme, 3aBUCUMOCTD AJIEKTPUUECKOTO0 COMPOTUBIICHUSI OT TeMIepaTypshl, 3akoH J[xoyns—IJlenna,
3aKOHOMEPHOCTH IMOCJIEA0BATENBHOTO U MapAJJIEIbHOTO COEIMHEHUIN MTPOBOAHUKOB, 3aK0H OMa i MOJHOM 1enu, 3akoH Oma
Uit ydacTka 1enu, coxaepxamiero 2JIC, mpaBuna Kupxroda, rpaHuibl NpuMEHUMOCTH 3akoHa Owa, 3aKOH 3IJIEKTPOJIN3a;
NPUHIIMIT CYNEepHo3uiny, 3akoH buo—CaBapa—IJlamnaca (B BeKTOpHOI U ckaisipHOM (hopmax), 3akoH Amriepa (B BEKTOPHOU U
ckansipHoii (opmax), popmyna mis pacuera cuwibl JlopeHna (B BEKTOpHOW M ckalsipHOW (opmax), mpaBuiia OIpeaesieHus
HarpaBieHus cuil Amrepa u JIopeHna, cBsi3b MEX1y CKOPOCThIO CBETa U MAarHUTHOM M AJIEKTPUYECKOM MMOCTOSIHHBIMU, TEOPEMA O
[UPKYJISAIUA BEKTOpAa MArHUTHOW WHAYKIMHU; TpaBwio JIeHIa, 3aKOH AJIEKTPOMAarHUTHOW WHAYKIUHU, (yHIaMEHTaJIbHOE
CBOMCTBO dJeKTpoMarHuTHOTO mods (J>kx. MakcBemn); 3aBUCMMOCTb HaMarHM4eHHOCTH (eppoMarHeTUKa OT BEIUYUHBI
MarHuTHOW WHIYKIMW TIOJII B OTCYTCTBHE Cpenbl (KpuBas HamarHuuuBanws), gopmyrna Tomcona, 3akon Oma mig nenu
MIEPEMEHHOT0 TOKAa, MOUIHOCTh B IIENH IEPEMEHHOI0 TOKA; CBSA3b MEXKIY MNEPEMEHHBIM 3JJIEKTPUYECKUM U TEPEMEHHBIM
MAarHUTHBIM TIOJISIMHU, KJAcCUYECKasi TEOpUsl M3IYUYEHHUs, MPUHLMIBI PAAUOCBS3M; 3aKOH OCBelleHHOCTH, npuHuun depma,
3aKOHBl TEOMETPHUYECKOW ONTHKH, (GopMyna cHEpUUIECKOTO 3epKajia W JIMH3BL, MPHUHIMIB TOCTPOCHUS H300paKeHU B
chepruvecKoM 3epKajie U JUH3E, TPABUIIO 3HAKOB MIPH MCTIOIB30BaHUH (OPMYIIBI TOHKOHM JHH3BI, TpUHIHAI | toiirenca—®Ppenens,

yCIIOBUS MHUHHMYMa M MaKCUMyMa WHTEPPEPEHIMOHHON © AUPPAKIIMOHHON KapTHUH, JJIEKTPOMArHWTHAs TEOPHUS CBETA;
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MEXaHU3M M3JyYEHUsl CBETA BEIIECTBOM; IMOCTYJIAThl TEOPUH OTHOCUTEIBHOCTH, MpeoOpa3zoBanus JlopeHla, pelsiTUBUCTCKUM
3aKOH CJIOKEHHUSI CKOPOCTEM, 3aBUCUMOCTh MacChl OT CKOPOCTH, PEJISITUBUCTCKOE YPAaBHEHUE JABUKEHHUS, IIPUHIIUII COOTBETCTBUS,
dbopmyna DitHIITEHHA, PEISTUBUCTCKOE COOTHOIICHUE MEXKy PHEPTrUe U uMIlyibcoM; runotesa [nanka, reopust porosddekra;
CHEKTpaJIbHbIE 3aKOHOMEPHOCTH, NocTynaThl bopa, rumore3a ae bpoiins, cooTHomeHue HeompeneneHHocten [eiizenOepra,
npuHuun l[laynu, Ilepuoguueckas cucrema xumudeckux snemeHToB Jl. M. MenaeneeBa, mMpuHUUN JEUCTBUS JIA3€POB; 3aKOH
PaIMOaKTUBHOIO pacnaja, MpaBWJIO CMELICHUs; runore3a llaymu, CymHOCTh pacmaja 3JIEMEHTApPHBIX YaCTHULl, €IUHAs TEOPHUs
c1a0BIX M DJIEKTPOMArHUTHBIX B3aUMOJICUCTBUI; TUIIOTE3bI MPOUCXOXKICHUS U pa3BUTUsI COTHEYHOM CUCTEMBI, 3aKOH Xab0u1a;

— HU3MEPSATH:

MTHOBEHHYIO CKOPOCTb U YCKOPEHHUE IIPU PAaBHOMEPHOM MPSIMOJIMHEWHOM JBHKEHHHU, HEHTPOCTPEMUTEIIBHOE YCKOPEHHUE
IIPY PAaBHOMEPHOM JBUKEHUU II0 OKPYKHOCTHU; MAacCCy, CUJy, CUILy BCEMUPHOIO TIATOTEHUS, CUIIY YIPYTOCTH, CUILYy TPEHHUs, BEC
TeJNa; EHTPOOEIKHYIO CUITY;

— MCIIOJIb30BaTh MOJIYUYCHHBIE 3HAHUS B IOBCEJHEBHOM KU3HU, HAIIPUMEDP, YUYE€T OTHOCUTEIILHOCTU JIBUKCHUSI, HUHEPLIUH,
TPEHUSI IPU ABUKEHUU 110 PA3JIMYHBIM [TIOBEPXHOCTSIM, HEBECOMOCTH U NEPETPY30K IIPU IBUKEHUU B HEUHEPLIMAIBHBIX CUCTEMAX
orcuera (JIUdT, camoJieT, MOE3/), OlCHUBAaHWE PAaOOTHI Pa3IUYHBIX CHUJ (IIPHU MOIBEME, CKOJIBKCHHHM W Kauye€HWU TPY30B),
CpaBHEHHE MOIIHOCTH Pa3IMYHBIX JABUTATENICH, yUeT 3aKOHOB BpaIIaTeIbHOT'O JIBIKCHUS MPU 00y4eHUH (PUTYPHOMY KaTaHHUIO,
TUMHACTHYECKOW MOATOTOBKE, OOYUYEHHH MPBDKKAM B BOJY C BBICOKOTO TPAaMILUIMHA; TP MOUCKE YCTOWYUBOTO TOJIOKCHHS B
Pa3TUYHBIX OOCTOSTENHCTBAX; MPU OOYUYEHUHU IJIABAHUIO PA3IMUYHBIMU TEXHMKAMU; YYET Pa3IMYHBIX CBOWCTB ra3000pa3HbBIX,
KUJKUX W TBEPABIX TEJ, CBOWCTB Ta30oB; ydeT SIBICHUS PE30HAHCA, MOHMMaHUE (YyHKIMOHHPOBAHUS CEpJIla YeIOBEKa Kak
aBTOKOJICOATEIbHON CHCTEMBI; YMETh OTIWYATh MY3bIKaJIbHbIE 3BYKH OT IIIyMa; MpPU ONEPUPOBAHUU MOHSITHEM «BHYTPEHHSS

SHEPTHUS» B MOBCEIHEBHON KU3HM, y4ET HEOOPAaTHUMOCTH MPOIIECCOB B MPUPOJIE MPHU MPOBEACHUH PA3IHYHBIX dKCIIEPUMEHTOB;



18

y4eT BJAXHOCTH IPU OpraHU3aldd COOCTBEHHOW »KU3HENEATEIbHOCTH; YMETh IOJb30BaThCA MPUOOpaMU I U3MEPEHHUS
BJIQXKHOCTH; Y4€T KalWUIAPHBIX SBIEHUN B OBITY; MPU 3aMOPAKUBAHUM MPOAYKTOB, MPU MOKYIIKE MOHUTOPOB, U3rOTOBJIEHHBIX
Ha TEXHOJIOTUHU KUJKUX KPUCTAJUIOB; YY€T PaCHIMPEHHMsI TeJl PU HarpeBaHUHU, 0OCOOEHHOCTEH BOJBI MIPU 3aMOPaKUBAHUU; YUET B
OBITY SIBJICHUS AJIEKTPU3ALUU TEN; MPU COOIIOCHUH MPAaBUI TEXHUKU 0€30MaCHOCTH PU paboTe € 3JIEKTPUUECKUMU TpUdopamu,
NOHMMAaHHWE MPHUHIMIA padOThl aKKyMYJITOPA; MCIOJIb30BAaHUE 3HAHUM MOIYMPOBOJHUKOBON (PU3MKHU MpPH BHIOOPE pazIuyHON
U(GpOBON TEXHUKHU; MOHUMaHUE WHGPOpMAIMU 00 M3MEHEHMM MAarHUTHOTO MOJs 3eMJU M €ro BIMSHUM HAa CaMOYYBCTBHE
YeJioBeKa, UCIIOJIb30BAaHUE 3HAHUM MPHU paboTe ¢ 3JIEKTPOM3MEPUTENbHBIMU TPUOOpPAMU; TOHUMATh MPUUYUHY MOTEPh SHEPTHH B
ANEKTPOTEXHUYECKUX YCTPOUCTBAX; YUET SABJICHHUS HAMAarHUUYMBAHUS M pa3MarHMYMBaHUs Npu padboTre ¢ HudPOBBIMU HOCUTEISIMU
uHoOpMaIK; TOHUMaHUE 00paTHOM CBsI3U; 3P(HEKTUBHOE HCTIOIB30BAHKUE DIIEKTPOIHEPTUH B OBITY, IOHUMAHUE BKIIOUYEHHOCTH
KaX/I0r0 MOTPEOUTENS JIEKTPOIHEPTUU B IHEPrOCUCTEMY TOpPO/Ia/pEeruoHa/CTpaHbl; MOHUMATh MPUHLUIBI () YHKIIMOHUPOBAHUS
MOOMIBHON (COTOBOM) CBSI3M, NMOHMMAaTh TEHICHIMM Pa3BUTUS TEJIEBUICHUS (Tepexon «Ha LUDpY»); KOPPEKIUs 3pEeHHs C
IOMOIIIbIO T0100pa OYKOB, JIMH3, BbIOOp (oToammapara, ONMPAsCh HA 3HAHUE €r0 ONTHUYECKUX XapaKTEPUCTHK; OLCHUBATh
HpeeNbl pa3pelaroneil CiocCOOHOCTH pa3IMYHbIX ONTUYECKUX MPHUOOPOB; 3HATH MOJOKHUTEIBHOE U OTPULIATEIbHOE BIIHUSHUE
yABTPA(QHOIETOBOrO M3IYUYCHHUs] Ha YEJIOBEUYECKUH OPraHu3M; Y4eT OTHOCUTEIBHOCTH IPU OLEHKE PACCTOSHUM, CKOPOCTH;
MOHMMaHUe NMPUHIUIOB CO3/1aHus (poTorpaduu; OLIEHUBATH «IHEPreTUUECKUN BBIXO/» Ja3€PHOTO U3JIyUEHHUs, UCIIOIb3yEMOTO B
MEAMIMHCKUX IENAX; 3HaTh CHOCOOBI 3alllUThl OT PaJMOAKTUBHBIX H3IyUYEHUH; KPUTHUECKHU OIIEHHBATh ACTPOHOMHUYECKYIO
MH(GOPMAIUIO B PA3IUYHBIX HICTOYHHUKAX.
BbInyCKHUK Ha yIriyOJIEHHOM YPOBHE MOJIyYUT BO3MOKHOCTh HaYYHUThCS:
* MPOBEPATH IKCIEPUMEHTAIBHBIMHU CPEICTBAMHU BBIIBUHYTHIE TUIIOTE3bl, (GOPMYIUPYS LENb MCCIEIOBAHMs, Ha OCHOBE

3HaHHA OCHOBOIIOJIAraronimnx (bI/ISI/ILIeCKI/IX 3aKOHOMepHOCTeI>'I H 3aKOHOB;,
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* ONUCHIBATh U AHAIM3UPOBATH MOJYYEHHYIO B pe3yJibTaTe MPOBEICHHBIX (PU3MUECKUX IKCIEPUMEHTOB HH(POPMAIIUIO,
OTIPENIECIIATh €€ IOCTOBEPHOCTH;

* IOHUMATh U OOBSACHITH CUCTEMHYIO CBSI3b MEXX1Y OCHOBOIOJAralolUMU HAYUYHBIMU MOHATUSIMU: TTPOCTPAHCTBO, BpEMS,
Martepus (BEIIeCTBO, M0Jie), ABUKEHUE, CUIIa, SHEPTHUs;

* pemniaTh SKCIEPUMEHTAIIbHBIC, KAUeCTBEHHBIC M KOJWYECTBEHHBIC 33/1a4l OJIUMITUAHOTO YPOBHS CJIOKHOCTH, UCIIOJIB3YS
dbu3uYecKre 3aKOHbI, a TAK)KE YPABHEHUS, CBSI3bIBAIOIINE (DU3NUECKUE BETUUNHBI;

* aHAJIM3UPOBATH T'PAHUIIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHHUMATh BCEOOIUU XapakTep ¢GyHIaMEHTaIbHBIX
3aKOHOB U OTPAHUYCHHOCTh MCTIOJIb30BAHUS YACTHBIX 3aKOHOB;

* (opMmynupoBaTh ¥ pemiaTh HOBBIE 3a7a4M, BO3HUKAIOIIUME B XOJ€ YYCOHO-HCCIIENOBATEIILCKOH U IMPOEKTHOU
JeSITeIIbHOCTH;

* YCOBEPIIEHCTBOBAThH NMIPHUOOPHI K METOIbI HCCIICIOBAHUS B COOTBETCTBUHU C IMOCTABIICHHOM 3aauei;

* HCIOJB30BaTh METOABl MAaTEeMAaTHYECKOT'O MOJCIUPOBAHUSA, B TOM YHCIE MPOCTEHUINNE CTATUCTUUYECKHUE METOIBI IS
00paboTKH pe3yabTaToB JKcnepuMeHTa. OOecnedyuTh JOCTHIKCHHE IUIAHHUPYEMBIX pe3yJIbTaTOB OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHON MPOrpaMMBl, CO3/1aTh OCHOBY JIJISI CAMOCTOSITEJIFHOT'O YCIICITHOTO YCBOCHUS OO0YYarONTUMHUCS HOBBIX 3HAHHM,
YMEHHUM, BUIOB M CITIOCOOOB JICSITSIHPHOCTH JOJKEH CHCTEMHO-IEATEIbHOCTHBIN TTOIXOT.

B cooTBeTCTBUU € 3TUM MOAXOJ0M MMEHHO aKTUBHOCTH OOYYAIOUIMXCS MPU3HAETCS OCHOBOMW JOCTHIXKECHHS Pa3BHUBAIOIIUX
neneid 00pa3oBaHUS — 3HAHUS HE TEepealoTcss B TOTOBOM BHJIC, a JOOBIBAIOTCS YYAIMMHUCA B TPOIECCE IMO3HABATEIbHOU
neaTenbHOCTH. B pe3yabraTre Yy4eOHO-UCCAEI0BATENbCKON M NPOEKTHON JAeSITeJIbHOCTH BbIMYCKHUK TMOJYYHT

NpeacTaBJICHUC:
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* 0 (1)I/IJ'IOCO(1)CKI/IX n MCTOOJOJOTHNYCCKUX OCHOBAHUAX HaquOfI ACATCIBHOCTH M HAYYHBIX MCTOJAX, NPUMCHACMBIX B
HCCHCﬂOBaTCHBCKOﬁ u HpOCKTHOﬁ ACATCIIBHOCTH,
® O TAaKHUX IIOHATHAX, KaK «KOHLCIILIUA», «HAYYHasA THUIIOTE3a», «MCTOH», «IKCICPUMCHT», «HAACKHOCTL THUIIOTC3bD?),
«MOACIIb», «KMETOL, c6opa» H «MCETOA aHaJIN3a JaHHBIX»,

¢ 0 TOM, HCM OTJIMYAIOTCA UCCIICAOBAHUS B T'YMAaHUTAPHBIX 00aCTIX OT I/ICCHCI[OBaHI/Iﬁ B CCTCCTBCHHBIX HAYKaAX;

* 00 UICTOPUM HAYKH;

* 0 HOBEHIINX pa3paboTKax B 00JaCTH HAYKU M TEXHOJIOTHIA;

* 0 TpaBWJaX W 3aKOHAX, PETYIUPYIONIUX OTHOIICHHUS B HAYYHOW, M300pETaTEeIhCKON M HMCCIEIOBATEIBCKHX 00JIACTIX
AeSITeLHOCTH (TTATEHTHOE MPaBO, 3al[UTa aBTOPCKOTO MpaBa U T. 11.);

* O JeATENIbHOCTH OpraHM3aluii, COOOLIECTB M CTPYKTYp, 3aHMHTEPECOBAHHBIX B pE3ylbTaTaX HCCICIOBAHUN U

NPEIOCTABIISIONIUX PECYPCHI JJIsi POBEACHUS MCCIEAOBAHUM M pean3alii IpOoeKTOB ((POHIIBI, TOCYJapCTBEHHBIE CTPYKTYPHI,

Kpaya(aHIUHTOBBIE CTPYKTYPHI  T. II.).
BbInyCKHUK CMOXKET:
* pemaTh 3a7a4M, HaXO/ISAIMECs Ha CTHIKE HECKOIBKUX yUYCOHBIX AUCIHUIUIMH (MEXKIIPEIMETHBIC 3a/1a4N);
* HCTIOJIH30BAaTh OCHOBHOM aJTOPUTM UCCIIEIOBAHUSA MPU PEIICHNN CBOMX YUeOHO-TI03HABATEIbHBIX 33]1aY;

¢ HUCII0JBb30BAaTb OCHOBHBLIC ITPHWHIIMIIBI HpO@KTHOﬁ ACATCIBHOCTHU IIPpU PCHICHHN CBOHUX yLIe6HO'H03HaBaTeJ'H>HBIX 3ajgad "

3a71a4, BOSHUKAIOIINX B KYJIbTYPHOU U COL[MAJIbHOW KU3HU;
* UCIIOJIB30BAaTh 3JIEMEHTHI MATEMATHYECKOTO MOJICIIMPOBAHUS PH PEIIEHUN UCCIEN0BATEIbCKUX 3a0aY;

¢ HCIIOJIB30BATH JJICMCHTBI MATCMATHUYCCKOI'O aHa/In3a AJId MHTCPIPCTAUKN PC3YJIbTAaTOB, INOJYYCHHBIX B XOIC yqe6Ho-

HCCIIEIOBATENBCKOM pabOTHI.
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C Touku 3peHus (OPMHPOBAHUS YHUBEPCAIbHBIX Y4YEOHBIX JACHCTBUH, B XOAE€ OCBOEHHUS MPUHIUIOB Y4eOHO-
HCCIIEI0OBATEIBCKON U IIPOECKTHOU EATEIBHOCTEN BBIMNYCKHUK HAYYHUTCSH:

* GOpMYIMPOBATH HAYYHYIO TUIIOTE3Y, CTABUTH LI€JIb B paMKaX MCCIEJOBaHUS U MPOEKTUPOBAHUS, UCXO/Sl U3 KYJIbTYPHOU
HOPMBI U CO00pa3ysch ¢ MpeACTaBIeHUsIMU 00 ob1iem Onare;

* BOCCTAHABJIMBATh KOHTEKCTBI U IIyTH Pa3BUTHUS TOTO MM MHOTO BHJIA HAYYHOU NESATEIBHOCTH, ONMPEAENSS MECTO CBOETO
UCCJIEIOBAHNUS UM TIPOEKTa B 00IIIEM KYJIbTYPHOM MPOCTPAHCTBE;

* OTCJIC’)KUBATh U IPUHUMATh BO BHUMAHUE TPEH]Ibl U TEHACHIUU PAa3BUTHS PA3IUYHBIX BUIOB AEATEIBHOCTH, B TOM YUCIIE
HAYYHBIX, YUUTHIBATh UX MPU MOCTAHOBKE COOCTBEHHBIX IIEJIEH;

* OLICHUBATh PECYPCHI, B TOM YHUCJIE U HEMaTepUuaabHbIe, TAKUE, KaK BpeMs, HEOOXOAUMbIE JIJIsl JOCTUXKEHUS MOCTaBICHHOM
LEJIH;

* HaxXOAWUTh PA3JIMYHBIC HCTOYHMKM MATEpUAIBHBIX W HEMATEPUAIBHBIX PECYpPCOB, NMPENOCTABIIOMIMX CPEACTBA UL
IPOBEACHUS UCCIIEN0BAaHUI U pealln3aliy IPOEKTOB B PA3JIMYHBIX 00JIACTAX J1E€ATEIbHOCTH YEI0BEKa,

* BCTYIAaTh B KOMMYHHUKAIIMIO C JI€P>KATEISIMU PA3IMYHBIX TUIIOB PECYPCOB, TOUHO U OOBEKTUBHO MPE3EHTYs CBOM MPOEKT
WIM BO3MOJKHBIE Pe3yJIbTaThl UCCIIEI0BAHUS, C LIEIbI0 00ECIIeueHUsI IPOAYKTUBHOIO B3aUMOBBIIOJJHOTO COTPYIHUYECTBA;

* CaMOCTOSITEIbHO W COBMECTHO C JPYrMMH aBTOpaMU pa3padaTbiBaTh CHCTEMY MAapaMeTPOB U KPUTEPHEB OLICHKU
3¢ (HEKTUBHOCTH U MPOAYKTUBHOCTH pealu3aliy MPOEKTa WIM UCCIEIOBAaHUS HAa KaKJOM dTale pealu3aly U MO 3aBEepIICHUU
paboTHI;

* QJCKBATHO OILICHMBATh PHUCKH pealu3aluy IPOEKTa WM NPOBEACHUS HCCIECNOBAHUSA W IPEIyCMaTpuUBaThb IIyTH

MHUHHUMMU3AHNH 3TUX PHUCKOB,
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* aJICKBaTHO OLICHUBATh MOCIEJCTBUSl peaiu3allii CBOETO MPOEeKTa (M3MEHEHUS, KOTOPhIE OH MOBJICYET B KU3HU JPYTUX
J0/IeH, COOOIECTB);

* QAJICKBaTHO OILICHMWBAaTh JAJbHEHIIEE pPAa3BUTHUE CBOETO MPOEKTa WM HCCIEAOBAHUS, BUJIETh BO3MOXKHBIE BAapPUAHTHI
MIPUMEHEHHUS PE3YJIbTaTOB.

2. Coaep:xxaHue y4yeOHOTr0 npeamMera
Beenenue.

dusnka U €CTECTBEHHO-HAYUHBIH METO ] TMO3HaHus mpupo bl Ousnka — QyHmaamMeHTaabHas Hayka o mpupoje. Hayunsrii
METOJ MO3HaHUs MHpa. B3auMocCBsI3b MKy (PU3UKON M IPYTMMH €CTECTBEHHBIMH HayKamMu. MeTo/Ibl HAy4HOT'O MCCIICIOBAHUS
busndeckux seiaeHuil. [lorpemHocTr U3MepeHnit Gu3nueckux BeMUMYMH. MoJenupoBaHUE SBJICHUN W TMPOIECCOB MPHUPOJIHI.
3aKOHOMEPHOCTh U CIyYaWHOCTh. ['paHMIIBI NPUMEHUMOCTH (QU3NYECKOro 3akoHa. Dduzmyeckue TEOPUH U MPUHIUI
cootBeTcTBUs. Poib u Mecto pu3uku B pOpMUPOBAHUHM COBPEMEHHON HAYYHOW KapTHUHBI MHPA, B MPAKTHUYECKOU JEATEIHHOCTU
monen. Pusrka U KyJabTypa.

Mexanuka

[Ipenmer u 3amaun KIacCUYECKOW MEXaHUMKW. KMHeMaTH4yecKue XapaKTEpUCTHUKU ABWKEHUA. Moaenu Tel U JBUKCHUM.
JIBrkeHne Touku W Tena. [lpsmonuueiiHoe nBuxkeHue Touykd. Koopauuatel. Cuctema otrcueta. CpenHsisi CKOPOCTh IMpHU
HEPAaBHOMEPHOM JIBUKEHUU. MTHOBEHHAasi CKOpOCTh. ONMcaHue NBUKEHUS Ha TNIOCKOCTU. Y ckopeHue. CKOpOCTh MpU IBHKEHUU
C MOCTOSIHHBIM YCKOPEHHEM. 3aBUCUMOCTb KOOPJIWHAT W paJuyca-BE€KTOpa OT BPEMEHU NpH JBUKEHHH C TOCTOSHHBIM
yckopenueMm. CBoOoaHOe maaeHue. J[BuxeHue tena, OpOIIEHHOrO MO/l YIJIOM K TOPU30HTY. PaBHOMEpHOE ABUKEHUE TOUYKH MO
OKPY)KHOCTH. YTIJIOBasi CKOpOCThb. OTHOCUTENBHOCTh ABMKeHUs. [IpeoOpazoBanus ["anuiies. OCHOBHOE YTBEPKACHUE MEXAHUKH.

Bzaumopeiicteue ten. [Ipunuun cynepnosuiuu cui. [lepsoiii 3akoH Hetotona. Mnepuuanbabie cuctembl otcyeta. Cuna. CBsizb
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MEXIy CWIOM M yckopeHneM. Bropoi 3akoH Hserotona. Macca. Tpernit 3akoH Hprorona. OCHOBHBIE 3a/laul MEXAHUKHU.
CoctostHue cucteMbl T€l B MeXaHHWKe. I[IpUHIMIT OTHOCHUTENIBHOCTH B MexaHuke. Cuia BCEMHPHOTO TATOTEHHUS. 3aKOH
BCEMUPHOTO TATOTEHUs. PaBEHCTBO WMHEPTHOW M T'paBUTALMOHHOW Macc. JIBWKeHHEe HEOECHBIX TeJl M HUX HCKYCCTBEHHBIX
cnytHukoB. IlepBas kocmuueckass ckopocth. [ledopmanus u cuna ynpyroctv. 3akoH ['yka. Bec tena. HeBecomocth u
neperpy3ku. Cuna tpenuda. [lpuposa u Buabl cuin TpeHus. Cuiia CONPOTHUBJIEHMS MPU JBHXKEHUU TEI B BSI3KOM Cpeje.
HeunepuuanbHble CHUCTEMBI OTCYETA, ABMXKYIIHMECS MPSIMOJIMHEWMHO C MOCTOSIHHBIM YCKOpEHMEM. Bpamarommecs CUCTEMBI
orcuera. llenTpobexnas cuna. UMmynbe mMaTepuaibHOM TOYKM M CUCTEMBI TeJ. 3aKOH M3MEHEHUS U COXPAHEHHUS HUMITYJIbCA.
PeaktuBHas cuna. YpaBHenue Memiepckoro. PeakTuBHbIN qBUTaTENb. Y CIIEXH B OCBOEHUU KOCMUYECKOTO MpocTpaHcTBa. PaboTa
cuinbl. MomHocth. Kunernueckas sueprus. [loTeHnmansHas sHeprus. MexaHndeckasi JHEprusi MaTepUaaibHOU TOUKH U CUCTEMBI.
3aKOH U3MEHEHHUS U COXPAHEHHUs SHEPruM B MeXaHUKe. CTOJKHOBEHUE YINPYTrUX IIApOB. Y MEHBIICHHE MEXaHWYECKOW 3HEPTrUu
noJl JEeHCTBUEM CHUJl TpeHHs. AOCONIIOTHO TBEpJOe Telo M BUABI ero aBwxkeHus. Llentp macc tBepmoro Tena. Teopema o
IBWKEHHHM LEeHTpa Macc. OCHOBHOE YpaBHEHHME WHAMHUKH BpallaTEIbHOIO JABUKEHHSI TBEPIAOTO Teild. 3aKOH COXPaHEHUs
MOMEHTa HUMITyJbca. YCJIOBUSA paBHOBecUs TBepaoro tena. MomeHT cuibl. lleHTp Tskectn. Buael paBHOoBecus. Bupabl
nedopManuii TBEpPABIX Teld. MexaHWdecKue CBOMCTBA TBEPJAbIX Tell. [lmacTUYHOCTh M XpyNKOCTh. JlaBiaeHWE B KUAKOCTAX WU
razax. 3akoH [lackamsa. 3akon Apxumena. I'mapogmnamuka. JlamuHapHoe W TypOyJeHTHOE TeueHusA. YpaBHEHHE bepHyIu.
ITogpemHuas cmma kpbuta camosneta. Knmaccudukamus konebaHuid. YpaBHEHHE JIBHOXKCHHUS Tpy3a, MOABCHICHHOTO Ha IMPY>KHUHE.
VYpaBHeHUE MABMKEHUS MATEMAaTHYECKOTO MasTHHUKA. [apmonmueckuwe konebanusa. [lepumon w dvactota TapMOHUYECKUX
koneOanmii. daza konebanmii. OnpeneneHne aMIUTUTYIBI 1 HadalbHOU (a3bl M3 HadadbHBIX ycioBHA. CKOPOCTh M YCKOPEHUE
py rapMOHUYECKHX KoseOaHusax. [IpeBpamienus ’Hepruu. 3aTyxaromue KosneOaHus. BoiHyXIeHHbIE KonebaHusi. PezoHaHC.

Crnoxxenne rapMOHUYECKUX Konebanuii. Ciiextp konebannii. ABTokoneOanus. Bonrossie siBiaenus. [lonepeunsie Bomubl. J{muHa
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BOJIHBI. CKOPOCTh pacnpocTpaHeHus BOHBL. [IpononbHbie BoJHBL. YpaBHEHHE Oeryiieid BojaHbl. CTOsiYMe BOJHBI KaK CBOOOIHBIE
KoseOanus Ten. BoaHel B cpenie. 3BykoBbie BOJHBI. CKOPOCTh 3ByKa. My3bIKajabHbI€ 3BYKH U IIYMbI. [ POMKOCTH U BBICOTA 3BYKA.
TemOp. /Inana3oHbl 3ByKOBBIX YacTOT. AKyCTHUECKUH pe3oHaHc. M3nydyeHue 3Byka. YibTpa3Byk U uHGpa3Byk. aTepdepenuns
BoJH. [Ipunnun [toifrenca. 3akon orpaxenus BoJiH. [Iperomnenue BoiH. Judpakius BOIH.
MouekyisipHasi pU3NKa ¥ TEPMOJAUHAMHUKA

O®uzuka MW MexaHuka. TermioBble sBIeHUA. KpaTkuid oOuepk pa3BUTHUS MPEACTABICHHN O TMPUPOAEC TEIUIOBBIX SIBJICHUIM.
TepMoanHamMuka U MOJNEKYJIApHO-KHHETHUYECKass Teopusi. OCHOBHBIE MOJIOXKEHHSI MOJIEKYJIsipHO-KuHeTHuecko Teopuu (MKT).
OkcnepuMeHTanbHble AokazatenbctBa MKT. Macca monekyn. Monb. [loctosinHass ABorazipo. bpoyHoBckoe nBuxenue. Cuiibl
B3auMoOJiecTBUS MoJekysl. CTpoeHue Tra3000pa3HbIX, KHAKUX U TBepAbIX Tei. CoCTOSHUE MAaKpOCKOMMYECKUX Tel B
tepmoauHamuke. Temmepatypa. TeruioBoe paBHoBecue. PaBHOBecHble (0OpaTMMblE) M HEpaBHOBECHbIE (HEOOpAaTHMBIE)
nporiecchl. ['a30Bbie 3akoHBI. MofeNnb UACAIbHOTO ra3a. AOCONIOTHas TeMIiepaTypa. YpaBHEHHE COCTOSHUS HIEaNTbHOIO Tasa.
["a3oBwIit TepmomeTp. [Ipumenenue ra3oB B TexHuke. CUCTEMBI ¢ OOJIBITUM YHCIIOM YacCTHI] M 3aKOHBI MEXaHUKHU. MaeanbHblil ra3
B MOJIEKYJISIpPHO-KMHETUYECKONH Teopuu. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETHYECKOW Teopuu. TemmepaTypa — Mepa
CpellHEM KHUHeTh4deckou sHepruu. Pacnpenenenne Makcpeiuia. M3MepeHne CKOpoCTEd MOJEKYN ra3a. BHyTpeHHss >Heprus
UJICAIBHOTO Ta3a. PaBHOBecume Mexay XUAKOCTHIO M Tra3oM. Hacelmenneie mapsl. M3oTepmbl peanbHOro rasa. Kpurmueckas
temrneparypa. Kputuueckoe cocrosiuue. Kunenne. CxumxeHue ra3oB. BraxsHocTe Bo3myxa. MouekynsipHas KapTuUHA
oBepxXHOCTHOro cios. [loBepxHocTHast 3Heprus. Cuiaa MOBEPXHOCTHOro HaTskeHUs. CmaunBaHue. KanwuispHbele sIBIEHUS.
Kpucrammueckne Ttena. Kpucrammmuaeckass pemerka. Amopduple Tenma. XKunkume kpuctamibl. JlepexkTsl B KpucTamiax.
OObBsicHeHHE MEXaHUYECKUX CBOMCTB TBEPHABIX TE€JI Ha OCHOBE MOJICKYJISIPHO-KMHETHYECKOW Teopuu. [lnaBnenwe u

oTBepaeBaHne. l3MeHeHne oObeMa Tena TpH ITUIABICHUM W OTBEpJEBaHWMU. TpoifHas Touka. TemaoBoe pacmiupeHue Tedl.
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TennoBoe nuHeHOe pacuupeHue. TernoBoe 00bEMHOE pacHIMpeHUe. YUeT U UCIOJIb30BaHUE TEIUIOBOTO PACIIUPEHUS TEN B
TexHuke. PabGora B TepmoauHamuke. KonumyecTtBo TemnoTel. BHyTpeHHsisi sHeprus. I[lepBwiii 3aKk0oH TepMOIUHAMUKU.
TennoeMKOCTH Ta30B MPU MOCTOSHHOM 00BEME U MOCTOSTHHOM JaBiieHUH. AnradaTHbii mporiecc. HeoOpaTuMocTh MpoIieccoB B
npupojie. Bropoit 3akoH TepmoauHaMuku. CTaTUCTUYECKOE UCTOJIKOBaHUE HEOOPAaTHUMOCTH IMPOIECCOB B Mpupojie. TernoBbie
npurarenu. MakcumanbHbiid KITJI TemnoBbIX gBUTaTENECH.
JJIeKTPOAUHAMHUKA

Ponb 31€KTpOMarHuTHBIX CUJ B TIPUPOAE M TEXHUKE. DJIEKTPUUYECKUN 3apsifi U JIEMEHTAPHbIC YaCTHUIIbl. DJIEKTPU3ALIUS
Tten. 3akoH Kynona. B3aumoneicTBME HEMOJBMKHBIX JJIEKTPUYECKUX 3apsA/IOB BHYTPU OJHOPOJHOTO JAUAJIEKTPHKA.
biuzkonelicTBue M JI€MCTBHE HA PACCTOSIHUU. OJJEKTpUueckoe mnoJie. HampsokeHHOCTh siexkrpuueckoro moss. I[lpunimn
CyIepIo3uliiu nojieil. JInHuM HanpsKeHHOCTH ieKTpudeckoro nojisi. Teopema [Maycca. Tlose 3apsixeHHOM MIIOCKOCTH, Chephl U
mapa. [IpoBOJHHUKM B 3JIEKTPOCTATUYECKOM ToJie. J[MAJIEKTpUKM B 3jeKTpocTaTudeckoM moiie. llomspusanus AU3IIEKTPUKOB.
[loTeHUMAaNbHOCTh 3NEKTpOCTaTUYECKOro mnojs. lloTeHnumanbHas »HEprus 3apsga B OAHOPOAHOM BJIEKTPUYECKOM IIOJIE.
[ToTeHnnan 3MeKTPOCTATUYECKOrO MOJS U PA3HOCTh MOTEHUUAIOB. CBSA3b MEXKAY HAINPS)KEHHOCTBIO AJIEKTPOCTATUYECKOTO MOJIs
U Pa3HOCTHIO MOTEHIMANOB. DKBUIOTECHIMAIbHBIE MOBEPXHOCTU. M3MepeHHe pa3HOCTU MOTEHLUHAIOB. JKCHEPUMEHTAIBHOE
OMpENIeNICHHE BJIEMEHTAPHOIO BJIEKTPUYECKOro 3apsiga. JJeKTpuyeckas eMKocTb. KonaeHcatopsl. EMKOCTh IIOCKOTO
KOHJIeHcaTopa. Pa3nuunble TUnbl KoHAEHCATOpoB. COeAMHEHUsS KOHIEHCATOPOB. ODHEPIusl 3apsyKEHHBIX KOHJIEHCATOPOB U
MpoBOAHUKOB. IIlpuMeHeHus KOHAEHCATOPOB. OnekTpuueckudl ToK. IIlmoTHocTh Toka. Cuia ToOKa. DIEKTPUYECKOE II0JIE
MPOBOJHUKA C TOKOM. 3akoH Oma mns yvactka wnenu. CoONnpoTHBIEHHE TMPOBOJHUKA. 3aBUCHUMOCTb SJIEKTPUYECKOIO
COTIPOTHBIICHHS OT Temmneparypbl. CBepXmpoBoauMocTh. Pabora u mMomHOCTh TOKa. 3akoH J[xoyms—IJlenna. Dnexrpudeckue

OCIIN. HOCHCI[OB&TCHI)HOG " IapaajicIbHOC COCOAMHCHUA IIPOBOJHHUKOB. HSMepeHI/Ie CHJIBI TOKA, HAIIPSAKCHUA WU COIIPOTUBJICHUS.
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DIEKTpOABWKYIIAs cviia. ['anbBaHUUECKHUE 3JIEMEHTBl. AKKYMYJIATOPBI. 3aKOoH OMa i mojaHou nenu. 3akoH Oma JJis ydacTka
uenu, coaepxkamiero J/[C. Pabota u MOIHOCTh TOKa Ha y4yacTke nenu, coaepxkaieMm JDJ[C. Pacder CIOXKHBIX 2JIEKTPUUECKUX
nenen. DNEKTpUYECcKasi MPOBOJAMMOCTD PAa3JIMYHBIX BEHIECTB. JJIEKTPOHHAs MPOBOJAUMOCTh METAJUIOB. DJIEKTPUUYECKUM TOK B
pacTBOpax M pacriaBax 3JIEKTPOIUTOB. 3aKOH 3JIEKTPOJN3a. TeXHHMYECKOE MPUMEHEHHUE DJICKTPOJIN3a. DJIEKTPUUYECKUN TOK B
razax. HecamMoCTOSITENIbHBIM M CAMOCTOSITENIBHBIN pa3psAibl. Pa3inyHbIE TUIBI CAMOCTOSITEIBHOTO pa3psijia U UX TEXHUUYECKOE
npuMeHeHnue. Ilnasma. DIEeKTpUYECKUW TOK B BaKyyMe. OJEKTPOHHBIE JIaMIMbl: JHOJI W TPUOA. IJIEKTPOHHBIE MYUKH.
DONEeKTPOHHO-TyueBasi TpyoOka. DIEKTpUUYECKUN TOK B moJynpoBojHHKaXx. COOCTBEHHAs W MPUMECHAs DJIEKTPOIPOBOIUMOCTh
MOJIYTIPOBOAHUKOB. DJIEKTPOHHO-ABIPOYHBIN nepexon (p—N-niepexon). [lomynpoBoauukoBeiii nuoa. Tpauszuctop. TepMucTopbl
U (hOTOPE3UCTOPHI.

MarauTHble B3auMoAeUCTBUs. MarHuTHoe moJsie TOKOB. Bexkrop mMarHuTtHOW MHAYKUMH. [IOTOK MarHUTHOM WHIYKLWH.
Jlunum wmarauTHOM wuHAYKIMU. 3akoH buo—CaBapa—IJlannaca. 3akon Awmmnepa. [IpuMenenuss 3akoHa Ammepa.
OnexTpousMepuTeNbHble TPUOOpPHL. JleficTBMe MarHUTHOTO TOJis Ha ABMXKYyuuics 3apsan. Cuna Jlopenna. [lpumenenue cuiibl
Jlopenna. I{uknndeckuit yckoputenab. OTKpPBITHE 3JIEKTPOMAarHUTHONM MHAYKUMHU. [IpaBuno JleHma. 3akoH 3JI€KTPOMArHUTHOM
uHayKuuu. BuxpeBoe snekrpuueckoe nojie. I1C MHAYKIUHM B JBHXKYIIMXCS NPOBOJHUKAaX. NHIYKIIMOHHBIE TOKH B MaCCUBHBIX
npoBoaHukax. CamMouHAykuus. WMHAYKTUBHOCTb. ODHEPrusi MArHUTHOTO TOJiA ToKa. MarHuTHas NOpPOHUIIAEMOCTh —
XapaKTepUCTUKa MAarHUTHBIX CBOMCTB BENIECTB. TpW Kjacca MarHUTHBIX BemiecTB. OOBsiCHEHWE Mapa- W JUaMarHeTU3Ma.
OcHoBHBIE cBolicTBa (eppomarHeTnkoB. O mpupoae ¢eppomaraerusma. llpumenenne ¢eppomarnetukoB. CBOOOIHBIE |
BEIHY)KJIEHHBIE JJieKTpudeckue konebanus. [Ipomeccer B konebatenbHOM KoHType. Popmyna Tomcona. IlepemeHHBIi
ANEKTPUYECKUM TOK. JIeHCTBYIOIIME 3HAYEHUSI CHIIBI TOKA U HanpspKeHus. Pe3uctop B nenu nepeMeHHoro toka. Konuencarop B

Oerny ICepeMCHHOI0 TOKa. KaTYHIKa HHAYKTUBHOCTH B LCIIM IICPCMCHHOI'O TOKA. 3akon Oma IJIA O€IK IICPEMCHHOI'O TOKA.
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MOoOIIHOCTh B LIENM NEPEMEHHOI0 TOKAa. Pe30HaHC B 3JIeKTpUYeCcKOoM Lenu. JlamrmoBeid reneparop. ['eHepaTop Ha TpaH3UCTOPE.
['enepupoBanue 3neKTpUuuecKor sHeprun. I'enepatop nepemenHoro Toka. Tpancopmarop. BeinpsiMieHne nepeMeHHOro TOKa.
Tpexdaznpiii Tok. CoeuHeHHEe 00MOTOK TeHepaTopa Tpexda3sHoro Toka. CoeuHeHNUE MOTPEOUTENEH PIEKTPUUECKON IHEPTHUH.
ACUHXpOHHBIN 3nekTpoaBurarenb. Tpexdaszubiii Tpancpopmarop. IIpor3BOACTBO M UCHOJIB30BAHUE 3JIEKTPUUYECKOM SHEPTHUU.
Ilepenaya wu  pacmpenesneHue dIEKTpUueckor dSHepruu. IDPEKTUBHOE HUCMOJb30BAHUE  DJICKTPUUYECKOW  DHEPTHH.
DJIEKTPOMAarHUTHOE TMOJE. DJNEKTPOMAarHuTHAas BOJIHA. M3iIydyeHWEe SJIEKTPOMArHUTHBIX BOJIH. DHEPrusi 3JIEKTPOMArHUTHOU
BOJIHBI. CBONCTBA 3JIEKTPOMATHUTHBIX BOJH. [IpUHIUIIBI paiMOCBsI3U. AMIUTUTYIHAsT MOAYJsLUs. JleTeKTupoBaHue KoJieOaHU.
[Ipocrenimmin pagunonpuemMHuk. Pacnipoctpanenune paauoBosiH. Paguonmokaums. Ilonsarue o teneBumeHuun. PazButue cpencts
cBs3u. ['eomeTpuueckast ontuka. CBETOBBIE JIyud. 3aKOH MPSIMOJIMHENHOT0 pacnpocTpaHenus ceeta. @oromerpud. Cumna cBera.
OcgemenHocts. SApkoctb. @otomeTpsl. [IpuHuun ®depma m 3aKoHBI reoMeTpuyecko ontuku. OTpaxeHue cpera. [lmockoe
3epkaiio. Chepuueckoe 3epkaino. [loctpoenue n3o0paxkeHuit B chpepuueckoM 3epKaje. YBelInueHre 3epKaa.

IIpenomnenue csera. IlosHoe orpakenue. IIpenomieHue cBeTa B IUIOCKONAPAJIIEIBHOW IUIACTUHKE W TPEYTrOJBbHOU
npusme. [Ipenmomienue Ha cdepudeckoir moBepxHocTH. JImH3a. MOKYCHOE PACCTOSIHHE M ONTHYECKas cuiia JuH3bL. Dopmyia
nuH3bl. [locTpoeHne nM300pakeHW B TOHKOW JMH3E. YBeaudeHHe JUH3bL. OCBEIICHHOCTh M300pa)KeHUs, TaBa€MOI0 JIMH30M.
Henocrtatku nun3. @oroanmnapar. [Ipoekiuonnsiil anmnapat. I'na3. Ouku. Jlynma. Mukpockon. 3purenibHble TpyObl. TenecKomnsl.
BonnoBeie cBoiictBa cBeta. Ckopocth cBeta. /Jlucmepcus cBeta. MHTepdepenmus cBerta. J[muHa CBETOBOWM BOJIHBIL
WNuTtepdepennus B Tonkux rwieHkax. Kombma Hetotona. Hexotopsie mpumenenus uatepdepennuu. Judpakuus ceeta. Teopus
mudpakuuu. udpakuus Openens Ha mpocTeix o0bekTax. Judpakmus Opaynrodepa. udpakimonnas pemerka. Paspemaromas
crocoOHOCTh MUKpOCKONa U Teneckona. [lonepeunocts cBeToBbIX BOJH. [lonsipuzanus cBera. [lonepedyHOCTh CBETOBBIX BOJIH U

AJIEKTpOMAarHuTHas Teopusi cBeta. Buabl uznyduenuil. Mcrounuku cBeta. CeKTphbl U CIEKTpajbHble MPUOOPHI. BUIIBI CIIEKTPOB.
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CnexrtpanbHblii aHanus. MHdpakpacHoe u ynbrpaduosieroBoe uznydeHus. PentrenoBckue nyuu. [llkana s3nekTpoMarHUTHBIX
W3JYYEHUM.
OCHOBBI CHIENMAJIBHON TEOPUH OTHOCUTEJIbHOCTH

3aKOHBI 3JICKTPOJAMHAMHUKN W MPUHIMUI OTHOCUTENIBHOCTU. OmnbIT MalikenbcoHa. [locTynaTel T€OpUU OTHOCHUTEIBHOCTH.
OtHocuTenbHOCTh  OfMHOBpeMeHHOCTU. [IpeoOpazoBanus Jlopenna. OTHOCHTENBHOCTH pacCTOSHUN. OTHOCUTEIBLHOCTH
MPOMEKYTKOB BPEMEHU. PENATUBHUCTCKHI 3aKOH CJIO0XKEHHUS CKOpOCTei. PenstuBuUCTCKAas AMHAMHUKA. 3aBUCMMOCTb MAacChl OT
ckopocT. CunxpodazoTpoH. CBsi3b MEXIy MAaCCON U SHEPTrHUEH.

KBanroBast puzuka. ®dusuka aToMma ¥ aTOMHOI0 sApa

[Ipeamer u 3a7aun KBaHTOBOM (pu3uKuU. 3apoXKaeHUE KBAaHTOBOM Teopuu. TemioBoe u3iayueHue. PacnpeneneHyue sHepruu B
cnekTpe abcontoTHO uepHoro Tena. ['unoresza [lnanka o kBanTax. ®ortosddexr. Teopus dpororddexra. Dotonsl. [Ipumenenue
dotoaddexra. OnbiTel I1. H. JIebenesa u C. . BaBuiiosa. JlaBnenue cBera. Xumudeckoe aeictue ceera. dororpadus. 3amnuch
Y BOCIIPOU3BEJCHUE 3ByKa B KHHO.

CrnexrpanbsHble 3akoHOMepHOCTH. CTpoeHne aroma. Mojens ToMmcona. OnwiTel Pezepdopna. [lnanerapuas Moaens aroma.
IToctynatel bopa. Moaens aroma Bojiopojaa 1no bopy. DkcneprUMEHTAIBHOE J1I0Ka3aTEIbCTBO CYIIECTBOBAHMUS CTAllMOHAPHBIX
cocrossHui. TpymHoctn teopun bopa. KBaHTOBass Mexanuka. ['mmore3a ne bpoins O BOJHOBBIX CBOMCTBAX YACTHII.
Kopnyckynsprao-BonHoBo# ayanmu3Mm. Judpakimus snektpoHoB. CoOOTHOIIEHHE HeompeaeleHHocTe [eiizenOepra. BosHbI
BeposiTHOCTH. HTEepdepeHIus BeposTHOCTeH. MHOT03JICKTPOHHBIE aTOMbl. KBaHTOBBIC MCTOYHHKH CBETa — Jla3epbl. ATOMHOE
SAIpO W DJIEMEHTapHbIe 4YacTUIbl. MeToabl HAOMIOAEHUS M PEruCTpalluu 3JEMEHTapHbIX 4acTull. OTKpPBITUE €CTECTBEHHOMU
paanoakTuBHOCTH. Anb(da-, Oera- W ramma-usnydeHue. PamnoakTHBHBIE TpEBpalICHHsS. 3aKOH PaJUOAKTUBHOTO pacmaja.

Ilepuon monypacnana. M3oronsl. [IpaBuno cMmemienusi. ckyccTBEHHOE MpeBpallleHue aTOMHBIX siaep. OTKpbITHE HEUTpOHA.
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Crpoenue aTtomMHOTO siapa. SnepHele cuibl. DHEPrHsl CBSA3M ATOMHBIX saep. VICKycCTBEHHas paJMOaKTUBHOCTH. fnepHble
peakuuu. Jlenenue saep ypasa. Llennsie saepHble peakuuu. AnepHbii peakrop. TepMmosaepHsie peakuuu. [Ipumenenue saepHon
sHepruu. llonydyeHne paguoakTUBHBIX U30TONIOB U UX MPUMEHEHHUE. bUOJOrMYeCcKoe NEUCTBUE PAIMOAKTUBHBIX U3JIyUYeHUN. Tpu
JTama B pa3BUTHUU (PU3UKU BJIEMEHTApHBIX dYacTHIl. OTKpbITHE TO3UTpoHA. AHTHUYacTullbl. Pacman HeWtpoHa. OTKpbITHE
HelTpuHo. [IpoMexyTouHbie 0030HBI — MEPEHOCUUKH CJIa0bIX B3aUMOJIeUCTBUM. CKOJBKO CYHIECTBYET 3JIEMEHTAPHbBIX YACTHII.
KBapku. BzanmoneiicTBue KBapKkoB. [ TTFOOHBI.
Crtpoenue BcesieHHOM
[TpuMeHUMOCTh 3aKOHOB (PUBHKHU JIsI OOBICHEHUS! TPUPOIBI KOCMUYECKHX 00beKTOB. CoJIHEUHAs CUCTEMa KaK KOMILUICKC
TeJ, UMEIOIIKX o011ee mpoucxoxaenue. O0mme xapakTepucTiky riaHeT. [lnanerst 3eMHol rpynmnsl. Jlanekue rianetsl. ConHile
u 3Be31bl. Knaccudukanus 38e3a. DBomtonns Connna u 3Be3. Ctpoenue u 3Bostonus BeenenHoi. TemHas MaTtepusi U TeMHast
sHeprusa. Equnas ¢pusndeckas kaptuHa mupa. Ousmka 1 HaAydHO-TEXHUYECKAs] PEBOTIOLHA.
JlaGopaTopHbIil NPAKTHKYM
. IsmepeHune yckopeHusi CBOOOAHOTO MaIeHUsI C TIOMOIIBI0 MAaTEMATHYECKOTO MasiTHUKA.
. I3yuenue Broporo 3akona HeroToHa.
. MccnenoBanue Mozenu IBUKEHUS Tena, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.
. M3ydyeHune 3aK0Ha COXpaHEHHs] UMITYJIbCA IPU COYAAPEHUU CTaJbHBIX IAPOB.
. I3ydyeHune 3akoHa COXpaHEHHUSI MEXaHUYECKON SHEPIUU.
. U3mepenue KII/] anekTpoasurartesst npu MOJHATUH TPy3a.

. I3yueHune aBTOKOIEOAHU.

o N oo O A W DN P

. HByquHe IMOIICPCUYHBIX BOJIH B CTPYHC C 3aKPCIINICHHBIMU KOHITAMM.
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9. U3yueHue CBOICTB 3BYKOBBIX BOJIH.

10. OnsiTHas poBepka 3akoHa ['eii-Jlroccaka.

11. Omnpenenenuie NpOLEHTHOrO COAEPKaHUS BIIard B MOKPOM CHETE.

12. V3yuenue pacnpenenacHuss MOJIEKYJ UAEaNbHOIO raza 1o CKOpoCTsAM (KOMITbIOTEPHOE MOJICIIUPOBAHUE).
13. M3yuenue uaeanbHON TEMI0BOKW MamnHbl KapHO (KOMIIBIOTEPHOE MOJIETIMPOBAHUE).

14. V3y4yeHue TerioBOro B3auMoIeUCTBUS (KOMITBIOTEPHOE MOJISTTUPOBAHNE).

15. Usmepenne moayis FOHra pe3ussl.

16. U3mepenue TemnepatypHoro ko3 GuunenTa JMHEHHOTO pacuIupeHus TBEPAbIX Tell.

17. Onpenenenune ko3P huiMeHTa TOBEPXHOCTHOTO HATSIKEHUSI KUIKOCTH.

18. M3mepeHune eMKOCTH KOH/IEHCATOPA.

19. Mzmepenue yaenbHOro COMPOTUBIICHUS MPOBOJIHUKA.

20. Uzmepenue 3/1C u BHYTpEeHHETO CONPOTUBIICHUSI NICTOUHHKA TOKA.

21. V3yueHue 1enu NoCTOSIHHOTO TOKa, coaepsxkarieit D/(C.

22. Coopka u rpaayrupoBKa OMMeTpa.

23. PacipeHue nipejienia u3MEpEeHHs BOJILTMETpa/aMIep MeTpa.

24. N3y4yeHue TeMnepaTypHoOil 3aBUCUMOCTH CONPOTUBIICHUSI METAJUIOB U MOJTYTIPOBOJHUKOB.
25. Uzydenue mporecca NpoxXoKIeHUS JIEKTPUUECKOT0 TOKA B paCTBOPAX 3JIEKTPOIUTOB.
26. M3ydeHune moxynpoBOTHUKOBOTO THOA.

27. VI3y4yeHue mpoueccoB BHINPSMICHHUS IEPEMEHHOTO TOKA.

28. N3ydenue npoiiecca IPOX0XKACHUS TOKAa B OUMOJISIPHOM TPaH3UCTOPE.
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
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N3y4denue nenu nepeMeHHoro Toka.

I/I3y‘IGHI/I€ pPE€30HaHCa B €I IICPEMCHHOT'O TOKA.

N3mepenune koapuiieHTa MOIHOCTH LIENH MEPEMEHHOT0 TOKa.

N3yuenue ognodazHoro tpanchopmaropa.

I/I3MepeHI/Ie CMKOCTHU KOHACHCATOPA U UHAYKTHBHOCTHU KATYIIIKHU.

O3HakoOMJIEHUE C MPOIECCAMU MOAYJISIIMK U IEMOIYJISINU (AETEKTUPOBAHUS ) DJIIEKTPOMArHUTHBIX KOJIEOaHUI.

I/I3yquI/Ie 3dKOHa IMPCIIOMIJICHHUA CBCTA.

I/I3M€pCHI/I€ MMOKa3aTCJIA IMPCIIOMIICHUA CTCKIIA IIPU ITOMOIIN MUKPOCKOIIA.

N3mepenue poKyCcHOTO pacCcTOSIHUS PaCCEUBAIOIIECH JTUH3HI.
COopka ONTUYECKUX CUCTEM.
Hccnenosanue unrepdepeHIiuu cBeTa.

UccnenoBanue nudpakium cBeTa.

OrnpeneneHue JUIMHBI CBETOBOM BOJIHBI IMPU IMTOMOIITY JU(PAKITMOHHOMN PEIICTKH.

Nzyuenue siBiaenuii pororddekra. Mzmeperune padboThl BEIX0a AIEKTPOHA.

3. TemaTnyeckoe MJIaHUPOBaHHE

OO6mmii mepruo OCBOEHUS yueOHOTO TpeiMeTa — 2 roj1a, KOJIM4ecTBO yueOHbIX yacoB — 340.

1 roxg oOydenwus: 5 gyacoB B Hememo X 34 Henenu = 170 gacos

2 ron oOy4eHus: 5 yacoB B Hejaento X 34 nenenu = 170 yacos

NeNe
TEM

Ha3Banus tem

KoauuecTBO aC0B, OTBOIUMO€ HA U3YYCHUE KaxI0ii

TEMBbI

110 aBTOpCKOﬁ IMporpamMme

M0 HacTosel paboueit
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IIporpaMme
10 kaacc

BBenenue 4 4
Pasznen 1. Mexanuka 64 70

1. | Kunematuka Touku. OCHOBHBIE ITOHATHS KHHEMATUKH 18 20
2. | Jlmnamuka. 3aKoHbI MeXaHHKH HproTOHA 10 9
3. | Cuibl B MEXaHUKE 10 12
4. | HeuneprmanbHbie cucteMbl orcdeTa. CHiIbl HHEPITUU 4 4
5. | 3aKOHBI COXpaHEHHs] B MEXaHUKE 10 11
6. | JIBmkeHnue TBepabIX U AeOPMHUPYEMBIX TeJ 4 4
7. | Cratuka 4 5
8 | Mexanuka neopmMupyeMbIx Te 4 5
JlabopaTopHBbIil NPAKTHKYM 12 12
Paznen 2. Mouiekyasipaas ¢pusuka. Tepmoaunamuka 34 34

9. | Pa3zBuTHe IpeACTaBICHUN O IPUPOJIC TETUIOTHI 2 2
10. | OcHOBBI MOJICKYJISIPHO-KHHETUUECKON TEOPHUH 5 5
11. | Temnepatypa. ['a30BbIe 3aKOHBI 6 6
12. | MonekynsspHO-KMHETHYECKas TEOPHs UACaTIbHOTO ra3a 5 5}
13. | 3akoHBI TEPMOIUHAMHUKHU 5 5
14. | BaumHbIe IpeBpanieHus XKUIKOCTEH U Tra30B 3 3
15. | IloBepXHOCTHOE HATSHKCHUE B KUJIKOCTSIX 3 3
16. | TBepaple Tena U UX MPEBpaICHUE B KUJIKOCTH 3 3
17. | TensioBoe pacuiMpeHne TBEPAbIX U KUIAKHUX TeJ 2 2
JlaGopaTopHBbIil NPaKTHKYM 8 8
Paznen 3. DinekTpoauHaMuKka 34 34

BBenenue 2 2

18. | DmekTpocTaTka 16 16
19. | [TocTOSIHHBIN ANEKTPHUIECKUI TOK 16 16
JlaGopaTopHblii NPAKTHKYM 8 8
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\ PesepBHOE Bpems 11 -
NUTOI'O: 175 170
KoaunuecTBO qJacoB, OTBOAUMOC HA H3YYCHUEC Ka)KIIOi;I
NeNe Ha3Banus Tem v Temel " v
TeM 10 aBTOPCKOM MpoTrpaMme 0 HACTOSIIIIEH pabouei
porpaMme
11 kaace
IloBTOpEeHMe 0 5
Paznen 1. DaekrpoguHamMuka (MPOA0JIZKEeHHE) 32 32
1. | DnexTpuyueckuil TOK B pa3IMuHbIX Cpeaax 10 10
2. | MarauTtHoOe moJjie ToKa 10 10
3. | DnexTpomMarHuTHas UHIYKITUS 8 8
4. | MarguTHbIE CBOMCTBA BEIIECTBA 4 4
JlaGopaTopHbIil NPAKTHKYM 8 8
Pa3nen 2. KosiebaHusi 1 BOJIHBI 36 36
5. | Mexanuueckue koyie0aHus 9 9
6. | DnekTpuyeckue KojeOaHus 9 9
7. | Ilpou3BozCcTBO, IIepeiava, pacupeaeIeHUe U UCIIOIb30BaHUE 5 5
BJICKTPUYECKON SHEPTUU
8. | MexaHuueckue BOJHBI. 3BYK. 3) 3)
9. | DneKTpOMarHUTHHIE BOJHBI 8 8
JlabopaTopHBbIil NPaKTHKYM 12 12
Pasznea 3. OnTuka 18 18
10. | 'eomeTpuyeckas onTukKa 8 9
11. | CBeTOBBIE BOJIHBI 5 5
12. | Usny4eHus 1 CIEKTPhI 5 4
Pazaena 4. OCHOBBI T€OPUH OTHOCUTEIbHOCTH 4 4
13. | OCHOBBI TEOPUHN OTHOCUTEIHHOCTH 4 4
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Paszpnea S. KBanroBas pusuka 32 32
14. | CBetoBbIc KBaHTHI. /{eiicTBUs CBETA. 8 8
15. | Aromuas ¢usuka. KBantoBas Teopusi. 8 8
16. | ®u3uka aTOMHOTO si]Ipa 8 11
17. | DneMeHTapHbIE YaCTHUIIbI 8 5
JlabopaTopHblil NPAKTHKYM 8 8
Pa3nen 6. Ctpoenne BeesienHoii 8 6
18. | Ctpoenue BcenenHnoit 8 6
Paszpnen 7. 3navyenune pu3nKu 1 00bSICHEHUSI MUPA U Pa3BUTHSA 2 2
NPOM3BOANTEIbHBIX CHJI 001IeCTBA
19. | 3nauenue Qusuku 175 00BICHEHUS] MUPA U Pa3BUTHUSA 2 2
IPON3BOIUTEIIHLHBIX CHJI OOIIECTBA
Paznen 8. UTorosoe noBropenme 0 7
Pe3epBHOE BpeMms 15 0
UTOro: 175 170




