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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 (yriny0aeHHbId ypoBeHs). 10 kimace — M.: JIpoda, 2016-2017

Msikumes I'.5., Cunsakos A.3. MonekynspHas ¢usuka. Tepmoannamuka (yriayOiaeHHbd ypoBenb). 10 kinacc — M.: Jlpoda,
2016-2017
Msikumies I'.5., CunsikoB A.3. @usnka. DnekrponuHamuka (yriryoneHHbd ypoBenb). 10-11 kmacest — M.: [Ipoda, 2016-

2017

1. Ilnanupyemble pe3yJIbTATHI OCBOCHUSA Y4eOHOI0 NMpeaMeTa.

JIMYHOCTHBIMHM pe3yjibTaTaMu 00yueHHsl (PM3UKe B CPeAHel HIKOoJIe SIBJISIIOTCS:
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8 cghepe omuowlenuii ooyuarowuxcsa K cebe, K ceoeMmy 300p08bl0, K NO3HAHUIO cebsi — OPHUEHTALMsI Ha JTOCTHXKEHHE
JUYHOTO CYACThs, peaJu3allii0 TO3UTHUBHBIX KWU3HEHHBIX TMEPCIEeKTUB, WHUIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K JIUYHOCTHOMY CaMOONPEAEICHUIO, CIIOCOOHOCTh CTaBUTh IIEJM U CTPOUTH >KU3HEHHBIC IUIAHBI; TOTOBHOCTh U
COCOOHOCTh oObOecnieunTh ce0e U CBOMM OJM3KHM JIOCTOMHYIO JKM3Hb B IIPOLIECCE CaMOCTOSITENIbHOM, TBOPYECKOM U
OTBETCTBEHHOM JEATEIbHOCTH, K OTCTAMBAHUIO JIMYHOTO JOCTOUHCTBA, COOCTBEHHOTO MHEHUS, BbIpaOATHIBATH COOCTBEHHYIO
MO3UIIMIO0 TIO OTHONIEHWIO K OOIIECTBEHHO-TIOJIMTUYECKUM COOBITHSIM MPOIUIOTO0 M HACTOSIIIETO0 Ha OCHOBE OCO3HAHUSA U
OCMBICJICHUSI HCTOPUM, JTyXOBHBIX IIEHHOCTEW W JOCTH)KCHUN Halled CTpaHbl, K CaMOpPa3BUTUI0 M CAMOBOCIUTAHUIO B
COOTBETCTBUH C OOIIEUETOBEUYECKUMHU [IEHHOCTSIMU U HJcalaMU T'PaKIAHCKOTO OOIIECTBA; MPUHITHE W peau3als [eHHOCTEeH
3I0pOBOr0 M 0e30macHoro obpas3a JKHU3HU, OEpeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MIECKOMY U TICUXOJIOTHYECKOMY 3/10POBBIO;

6 cghepe omnowenuii ooyuarowuxcsa k Poccuu kak k Pooune (Omeuecmgy) — poccuiickasi HIGHTUYHOCTh, CHIOCOOHOCTD K
OCO3HAHUIO POCCHMCKOW HJIEHTHYHOCTH B NOJHMKYJIBTYPHOM COLMYME, YYBCTBO IPUYACTHOCTU K HCTOPUKO-KYJIBTYPHOUH
OOILTHOCTH POCCUUCKOTO Hapoja u cynarbe Poccum, maTpruoTusM, TOTOBHOCTH K CIIyX)eHUI0 OTEYEeCTBY, €T0 3alUTe; YBAXKEHUE K
CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iieped PoIMHON, ropaocTh 3a CBOM Kpaul, CBOIO PoavHy, mpoIuioe W HACTOAIIEE
MHOTOHAIMOHAIBHOTO Hapoaa Poccuu, yBaxkeHue rocyaapCTBEHHBIX CUMBOJIOB (Tep0, diar, THMH); GOpMUPOBAHNE YBKCHHS K
PYCCKOMY $I3bIKY KaK TOCYJapCTBEHHOMY 13bIKY Poccuiickoit Denepannu, siBISIIOMIEMYCS OCHOBOW POCCUNCKON UACHTUYHOCTH U
TJIaBHBIM (DaKTOPOM HAIMOHAJIBLHOTO CaMOOIPEIENICHUS; BOCIIUTAHNE YBXKCHUS K KYJIBTYpE, SI3bIKaM, TPATUIUAM U OObIYasM
HapoJ0B, NpoxuBarmux B Poccuiickon ®enepannu;

8 cthepe omHowienuli 06y4AOWUXCA K 3AKOHY, 20CY0apCmey U K epadcOaHCKoMy o0bujecmey — TPakJaHCTBEHHOCTD,

rpaxxaaHCKasa IMO3HMIHA aKTHMBHOI'O M OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06HICCTBa, OCO3HAOMECro CBOM KOHCTHUTYHHOHHBIC
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mpaBa W OOS3aHHOCTH, YBAKAIONIIETO 3aKOH M TPABOIOPSIOK, OCO3HAHHO MPHHUMAIOIIETO TPAIUITMOHHBIC HAIIMOHAJIBHBIC U
00IIeYeIoBeYeCKIe TYMAaHHCTHUECKUE M IEMOKPATHICCKHE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KM3HU; IPU3HAHNE
HEOTUYXTaeMOCTH OCHOBHBIX IpaB W CBOOOJ 4YEJIOBEKAa, KOTOpPHIC NPHHAIJISKAT KaKIOMY OT POXKICHHUSA, TOTOBHOCTh K
OCYIIECTBIICHUIO COOCTBEHHBIX NpaB W CBOOOA 0O€3 HapylieHUs MpaB M CBOOOJ JPYruX JHUIl, TOTOBHOCTh OTCTaWBaTh
cOoOCTBEHHBIC MPaBa U CBOOOJIBI YEIOBEKA M T'PaKJaHWHA COTJIACHO OOIICPU3HAHHBIM MPHUHIIMIIAM U HOPMaM MEXKTyHapOIHOTO
npaBa u B cooTBeTcTBUM ¢ KoHcTtuTymmeit Poccuiickoit deneparuu, mpaBoBas ¥ MOJUTHYECKAsT TPAMOTHOCTh; MUPOBO33PCHHE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOE HA JUAJIOTEe KYJIbTYp, a
TaK)Ke Pa3IUYHBIX (OpPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHME CBOETO MECTa B IMOJUKYJIBTYPHOM MHPE; HHTCPUOPH3AIUS
IICHHOCTEH JEMOKPATHH U COIMAILHON COJIMIAPHOCTH, TOTOBHOCTh K JJOTOBOPHOMY PET'YJIMPOBAHHMIO OTHOIICHHWH B TPYIIIE WIIH
COLIMATBPHON OpraHW3allii; TOTOBHOCTh OOYYAIOIIUXCS K KOHCTPYKTHBHOMY y4YacTHIO B NMPHHSTHU PEIICHUH, 3aTparuBaroIInX
npaBa W MHTEPECHl, B TOM YHCJE B Pa3IMYHBIX (hopMax OOMIECTBEHHOW CaMOOPTaHM3AIMU, CaMOYITPABIICHHUsS, OOIIECTBEHHO
3HAaYUMOW JICITEIHHOCTH; TNPUBEPKEHHOCTh HACSIM WHTEPHAIMOHAN3MA, JPYXKObI, PaBEHCTBA, B3aMMOIIOMOIIHM HApPOIOB;
BOCIIUTAHUE YBAXUTECIHHOTO OTHOIICHHUS K HAIMOHAIBHOMY JTOCTOMHCTBY JIFOJIEH, WX UYBCTBAM, PEIMTHO3HBIM YOCKICHUSIM;
TOTOBHOCTh  OOYYalOMIMXCS TPOTHUBOCTOSITH  HMJCOJIOTHM  OKCTPEMHU3Ma, HAlMOHAIM3Ma, KCeHO(oOWH, KOppYIIIUH,
JTUCKPUMHUHAIIMN TI0 COIMAIBHBIM, PEITUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM MPHU3HAKAM U JIPYTUM HETATUBHBIM COIHATBHBIM
SIBIICHUSIM;

8 cthepe ommuoweHUll 00YYAOWUXCA C OKPYAHCAIOWUMU TH00bMU — HPABCTBEHHOE CO3HAHWE M TOBEJECHHWE Ha OCHOBE
YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOJEPAHTHOTO CO3HAHUS W TIOBEJACHHS B TOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JUAJIOT C JPYTHMH JIIOJBMH, TOCTHTAaTh B HEM B3aMMOIIOHUMAHUS, HAXOJUTh OOIIME MW U COTPYIHUYATH

I UX JOCTHIKCHUS, IIPUHATHC I'YMAHUCTUYICCKUX HCHHOCTCﬁ, OCO3HAHHOC, YBAXHUTCIBHOC U 1[06p0>KenaTeanoe OTHOIICHHUE K
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IpPYrOMY YEJOBEKY, €ro MHEHHIO, MHUPOBO33PEHHUIO; CIIOCOOHOCTh K CONEPEKUBAHUIO U (POPMUPOBAHUIO TO3UTHUBHOIO
OTHOIIIGHUSI K JIIOASIM, B TOM YHCJIE K JIMIaM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JIOPOBbS M HWHBaluJaM; OEpekHOE,
OTBETCTBEHHOE W KOMIIETCHTHOE OTHOIICHHE K (PU3MUECKOMY U TCHUXOJOTHMYECKOMY 3J0POBBIO JIPYTUX JIIOJACH, yMEHHE
OKa3bIBaTh MEPBYIO MOMOIIb; (OPMHUPOBAHUE BBHIPAKEHHOMN B MOBEICHUN HPABCTBEHHOMN MO3UIIMM, B TOM YHKCIE CIIOCOOHOCTh K
CO3HATEJIBLHOMY BbIOOPY 00pa, HPAaBCTBEHHOTO CO3HAHUS U MOBEACHHS Ha OCHOBE YCBOCHHS OOICYEOBEYECKUX IIEHHOCTEH U
HPABCTBEHHBIX UYYBCTB (U€CTh, MJOJT, CIPaBEIJIMBOCTh, MHIOCEPAUE M APYXKETOOUE); KOMIIETCHIIUH COTPYAHUYECTBA CO
CBEPCTHUKAaMHM, JETbMHM MJIAQJIIEr0 BO3pacTa, B3pOCIAbIMH B 00pa3oBaTelbHOM, OOIECTBEHHO IMOJE€3HOH, y4eOHO-
MCCIIeI0BATEIBCKOM, TPOEKTHOM U JPYTUX BUIAX AEATCIBLHOCTH;

8 cthepe omHoOweHUll 00YYAOWUXCA K OKPYHCAIOWEMY MUpY, K JHCUBOU NPUpooe, XyO0OHCeCMBEHHOU Kylbmype —
MUPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH, 3HAYUMOCTb HAyKH, TOTOBHOCTb K HAy4HO-
TEXHUYECKOMY TBOPYECTBY, BIJIaJICHUE JIOCTOBEpPHOW HH(pOpMalUeld O MEePelOBBIX MOCTHKEHUSAX M OTKPBITHSIX MHUPOBON U
OTEUYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HaY4YHBIX 3HAHUSIX 00 YCTpPOWCTBE MUpa U OOIIECTBA; TOTOBHOCTh U CIIOCOOHOCTD
K 00pa3oBaHHIO, B TOM YHUCJE CaMOOOpa30BaHMIO, HA MPOTSHKEHWU BCEW >KM3HU; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIEUIHOW MpodecCHOHAIBHOW U OOIIECTBEHHON NEATeNbHOCTH; JKOJOTHYECKas KYJbTypa,
OepexHOe OTHOIICHWE K POJHON 3emile, MpUpOAHBIM OorarctBam Poccuu W Mupa, MOHWMAaHWE BIUSHHUS COIMAIBHO-
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE IPUPOJAHOM U COLUMAIBHOM Cpelibl, OTBETCTBEHHOCTb 3a COCTOSIHHE MPUPOIHBIX
pPECYpPCOB, YMEHUN MW HABBIKOB Pa3yMHOI'O NPHUPOJOIOJIb30BAHUS, HETEPIIMMOE OTHOLICHUE K JEHUCTBUSM, IMPUHOCAIIUM BPEL
AKOJIOTUH; MPUOOPETEHUE OMbITa HKOJIOTO-HAMPABICHHON [EATENIbHOCTH; JCTETHYECKOE OTHOUIEHHWE K MUPY, TOTOBHOCTbH K

ACTETUYCCKOMY 00YCTPOHCTBY COOCTBEHHOTO OBITA;
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6 cghepe omnoweHull obyuarowuxcs Kk mpyoy, 8 cgepe coyuanrbHO-3KOHOMUYECKUX OMHOWEeHUli — yBaXeHue Bcex (hopm
COOCTBEHHOCTH, TOTOBHOCTh K 3allIUTe CBOEH COOCTBEHHOCTH; OCO3HAHHBIM BHIOOp Oynymied mpodeccuu Kak MyTb U CIOCOO
peanu3anuu COOCTBEHHBIX )KM3HEHHBIX IUJIAHOB; TOTOBHOCTH 00yYaroIMXcs K TPYA0BOM MpodeccuOHaNbHON IEATETbHOCTH KaK K
BO3MOXHOCTH Y4acTHsl B PEIICHUH JUYHBIX, OOIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAMOHANBHBIX MPOOJIEM; MOTPEOHOCTh
TPYIAUTHCS, YBOKEHUE K TPYAY U JIIOASM TpyAa, TPYAOBBIM TOCTHXKEHMSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE
OTHOIIEHHE K Pa3HbIM BHUJAM TPYJIOBOH JESTENbHOCTH, TOTOBHOCTh K CaMOOOCITYKMBAaHUIO, BKIIOYasi OOyYEHHUE U BHITIOJIHEHUE
JIOMAIITHUX 00SI3aHHOCTEMN.

MeTtanpegMeTHble pe3yabTaTbl 00ydeHus (u3NKe B CpelHeill IIKOoJie MNpeACTaBJeHbl TpeMsi TIpPyNIaMu
YHHMBEPCAJbHBIX Y4eOHBIX 1eHCTBHM:

PeryisiTuBHbIC YHUBepPCAJIbHbIE yUeOHbIEe JeHCTBHUS

BrlIlyCKHUK HayunTCS:

* CAMOCTOATENBHO ONPENENATh 1IeJIU, CTAaBUTh U (HOPMYIUPOBATh COOCTBEHHBIEC 3a/1a4yu B 00pa30BaTEIbHON J1€ATEIbHOCTH
U KU3HEHHBIX CUTYalHsIX;

* OIICHUBATh PECYpChl, B TOM YHCIE BpEeMs M IPYyrHe HeMaTepHalbHBbIE PECYpPChl, HEOOXOTUMBIC IJISI JTOCTHXKCHHS
IIOCTABJIEHHOW paHee LI,

* COTNOCTABJISITh UMEIOLIHECS BO3MOKHOCTH U HEOOXOJUMBIE I JOCTUKEHUSI LIETTH PECYPChI;

* OpPraHu30BBIBATH 3(PPEKTUBHBIN MTOUCK PECYPCOB, HEOOXOTUMBIX JIsl TOCTHUKEHUS TTOCTABICHHOM 1€,

* ONpENENATh HECKOJIBKO MyTel JOCTUIKEHUS TOCTABIICHHOW LIEIH;

* BRIOMpATh ONITHUMAJIBHBIN MyTh JOCTHIKEHUS IENN ¢ Y9eTOM () (PEKTUBHOCTH PacXOqOBaHUS PECYPCOB U OCHOBBIBASICH HA

COO0OpaX)EHUAX ITUKU U MOPAJIH;



* 33/1aBaTh MapaMETPhl U KPUTEPUH, TIO KOTOPHIM MOXKHO OMPEIEITUTh, YTO IIeJIb TOCTUTHYTA;

* COIOCTABJISATH MIOJTYYCHHBIN Pe3yJbTaT AEATESILHOCTH C TOCTABICHHON 3apaHee MeNbIo;

* OIICHWBATh IMOCICACTBUS JOCTHKCHHUS IOCTABJICHHON IEM B y4eOHOW NESITEITbHOCTH, COOCTBEHHOH >KM3HU W KU3HH
OKPYKAIOIIUX JTIOIEH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJbHbIE YUeOHbIE TeiiCTBUS

BBITyCKHUK HAYIUTCS:

* KPUTHYECKH OIEHUBATh M HHTEPIPETHUPOBATH HH(DOPMAITUIO C PA3HBIX TIO3UITHIA;

* pacro3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHNS B HHPOPMAITMOHHBIX UCTOYHUKAX;

* UCIOJIb30BaTh Pa3IUYHBIC MOJICIHLHO-CXEMATHYECKUE CPEJICTBA JJIS NPEJICTABICHUS BBISBICHHBIX B MH()OPMAIMOHHBIX
HCTOYHHUKAX MTPOTHUBOPECUHIA;

* OCYIIECTBJISATh Pa3BEPHYTHIM MHPOPMAITMOHHBIN IMOUCK M CTAaBUTh Ha €r0 OCHOBE HOBBIC (yUeOHBIC U MMO3HABATEIbHBIC)
3aJ1a4H;

* ICKaTh U HaXOAUTh 000OIIEHHBIE CIIOCOOBI pelIeHUs 3a]1ay;

* IPUBOAUTH KPUTHYECKHE ApPTYMEHTHI KaK B OTHOIIEHUH COOCTBEHHOI'O CYXKJICHHS, TaK W B OTHOIICHWH JCHCTBUU H
CYXJICHUU IPYroro;

* AaHATM3UPOBATH U NMPEOOPA30BHIBATH MPOOJIEMHO-TTPOTUBOPEUHBLIC CUTYAITUH;

* BBIXOJUTH 3a PaMKH y4eOHOI0 MpeIMeTa U OCYIIECTBIIATh IeJCHAIIPABICHHBIA MTOUCK BO3MOKHOCTH IITUPOKOTO TTepeHoca
CPEJICTB U CIIOCOOOB JICUCTBUSI;

* BBICTpAaWBATh WHJIMBHUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUYHUTHIBAs OTPAHUYEHHUS CO CTOPOHBI JPYTHUX

YYaCTHHKOB U PECYPCHBIE OTPAHUYEHUS;
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* MEHATh U YJEpPXKUBATh pa3Hble IMO3UIMH B T[O3HABATEIBHON JEATENbHOCTU (OBITh YUYEHHUKOM U YUYUTENEM;
dbopmynupoBaTh 00pa30BaTENbHBINA 3aMPOC U BHIMIOJHATH KOHCYJIbTAaTUBHBIE ()YHKIIUU CAMOCTOSITEIBHO; CTaBUTh MPOOJIEMY U
paboTaTh HaJ €€ PEIICHUEM; YIIPABISATh COBMECTHOM MO3HABATEILHOMN NESITEILHOCTRIO U TIOTUYUHATHCS ).

KoMMmyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

BrlnyckHUK HayuuTCs:

* OCYIIECTBJISITh JICIOBYI0O KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMH (Kak BHYTpU 0OpazoBaTEILHOM
OpraHu3aluu, TaK 1 3a ee MpeesiaMu);

* IIPU OCYIIECTBIICHUH TPYIIOBON pabOThI OBITh KaK PYKOBOJMUTENIEM, TaK M WICHOM MPOSKTHON KOMAaHJIbl B Pa3HBIX POJISX
(reHepatopom e, KPUTUKOM, UCTIOJIHUTEJIEM, TIPE3EHTYIONIUM H T. ]1.);

* pa3BEepHYTO, JIOTUYHO U TOYHO HU3J1araTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAHHEM aJE€KBATHBIX (YCTHBIX M MHUChbMEHHBIX)
A3bIKOBBIX CPEJICTB;

* pacro3HaBaTh KOH(PJIUKTOTEHHBIE CUTYAllUH U MIPEAOTBPAIIaTh KOHPIUKTHI 10 UX aKTUBHOM (ha3bl;

* KOOPJAMHHPOBATH U BBIMIOJHATH PadOTy B YCIOBUAX BUPTYAJIbHOTO B3aUMOJECUCTBHUS (WJIM COYETAHHS PEATBLHOTO U
BUPTYaJIbHOTO);

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

* MPEJCTaBIATh MYOINYHO PE3yJIbTAaThl UHAUBUIYATbHON U TPYNIOBON NESITEIBHOCTH, KaK MEpe]l 3HAKOMOM, TaK U Mepe.
HE3HAKOMOU ayJIUTOPUEH;

* 1o0UpaTh MAPTHEPOB JIA €JIOBOM KOMMYHUKAIIUHU, UCXOS U3 COOOPaKEHUN pe3yJIbTATUBHOCTU B3aUMOJICUCTBUS, a HE

JIMYHBIX CUMITATHI;
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* BOCIPUHUMATh KPUTHYECKUE 3aMEYaHMsI KaK pecypc COOCTBEHHOI'O pa3BUTHS; * TOYHO MU €MKO (DOPMYJIMPOBATH Kak
KPUTUYECKHE, TaK U 0JI0OpUTEIBHBIC 3aMEUaHus B aipec IPYruX JIIOJEH B paMKax JIeJI0BOM U 00pa30BaTebHOM KOMMYHUKAIIUH,
n30erast pu 3TOM JIMYHOCTHBIX OLIEHOUYHBIX CYKJICHUU.

IIpeameTHbIE pe3yabTaThl 00yYeHus: GU3MKe B CPeAHel HIKOoJIe
BhbinycKkHUK Ha yrilyOJICHHOM YpOBHE HAYUYHUTCS:
* OOBSICHATH M AHAJIM3UPOBATH POJIb U MECTO (PU3MKH B (POPMUPOBAHUU COBPEMEHHOW HAy4YHOM KapTUHBI MHUpA, B Pa3BUTUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B TPAKTUUECKON AEATEIbHOCTH JIFOIEH;
* XapaKTEePHU30BaTh B3aMMOCBSI3b MEXKY GU3UKON U IPYTUMU €CTECTBEHHBIMU HayKaMu;
* XapaKTEpU30BaThb CHUCTEMHYIO CBSI3b MEKJY OCHOBOIOJIATalOIIMMHU HAYYHBIMU MOHSTHSMU: IPOCTPAHCTBO, BPEMS, MaTepus
(BelecTBO, M0JIE), IBUKEHHE, CUJIa, SHEPTHS,
* IIOHUMAaTh U OOBSICHATH LIEJIOCTHOCTh (PU3NYECKON TEOPUH, pa3anyaTh IPaHUIIBI €€ MPUMEHUMOCTH U MECTO B DSy APYTUX
(pu3nyecKkux Teopuii;
* BJAJETh NpUEMaMH IOCTPOCHMSI TEOPETHUECKUX JIOKA3aTeNIbCTB, a TAKXK€ IMPOTHO3UPOBAHUS OCOOEHHOCTEM NpPOTEKaHUs
(¢u3nyecKkux SBICHUM U TMPOLIECCOB HA OCHOBE MOJYUYEHHBIX TEOPETUUYECKHX BBIBOJOB M JIOKA3aTENbCTB; * CaMOCTOSTEIBHO
KOHCTPYHPOBaTh JKCHEPUMEHTAIbHBIE YCTAHOBKU JUISI TPOBEPKH BBIABUHYTHIX THUIIOTE3, PAaCCUUTHIBATH AOCONIOTHYIO H
OTHOCHUTEJIBHYIO ITOTPEIIHOCTH;
* CaMOCTOSTEJIBHO TJIAHUPOBATh U MPOBOAUTH (PU3HUECKUE HIKCIIEPUMEHTHI;
* pemaTh MPAKTUKO-OPUEHTUPOBAHHBIE KAaYECTBEHHbIE W pacyeTHble (U3NYECKHE 3alaydl KaK C OMOpOd Ha H3BECTHHIC
¢u3nyeckne 3aKOHbI, 3aKOHOMEPHOCTH U MOJIENH, TaK U C ONMOPOM HA TEKCTHI C U30BITOUHON MH(pOpMaLIneH;

* O0BSCHSTH TPAHUIIBI MPUMECHEHUS N3YICHHBIX (PM3HMUECKUX MOJCIICH NP pelieHnr (HU3NIECKUX U MEKITPEIMETHBIX 337124,
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* BBIIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOJIAralOIKX (U3HUECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

* XapakTepu30BaTh II00abHbIE MPOOJIEMBI, CTOSLIME MEPE] YETOBEYECTBOM: IHEPTETUUYECKHUE, CHIPHEBBIC, PKOJOTUYECKUE U
poJib (PU3UKHU B pELIEHUH 3TUX NPOOIIeM;

* 00BSCHATH IPUHLIUIBI PAOOTHI U XapaKTEPUCTUKU M3YUEHHBIX MAIINH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;

* OOBSICHATH YCJIOBHS TpPUMEHEHUS (DUIMYECKUX MOJeNe Mpu peumeHuu (QU3MYECKUX 3a]ad, HaxOJIUTh aJeKBaTHYIO
NPEIJIOKEHHON 3a/1aue (PU3MYECKYI0 MOJEelb, pa3peliars NpodieMy Kak Ha OCHOBE MMEIOUIUMXCS 3HAHWM, TaK U MPHU MOMOIIH
METOJIOB OLICHKH.

[IprMeHUTENBHO K TEMAM KypCa YYEHUK CMOXKET:

— 3HATh!

OpeaMeT U METOABl MCCIeA0BaHUs (U3UKH; CTPYKTYPY (PHU3MUYECKHX TEOPHM, METOJ HAYy4HOIO MO3HaHUSA, OCOOEHHOCTH
U3y4eHus (pU3MKHY;

— OOBSACHSATD SIBICHUSA:

MOCTYNATENbHOE JIBUKEHHUE; IBMKEHHE IO OKPYKHOCTH C IOCTOSHHOM IO MOJIYJI0 CKOpPOCTbIO; JABM)KEHHE Tela,
OpOILIEHHOTO MOJ YIJIOM K TOPU30HTY; CBOOOJHOE MaJ€HUE Tel; OTHOCUTEIBHOCTH JIBWKEHUS; WHEPLHUS; B3aHUMOJCICTBHUE;
BCEMHPHOTO TATOTEHUS, YIPYTOCTH, TPEHHS, HEBECOMOCTH U NEPErPY3KH; BPAILATEIBHOE IBH)KEHHE; PABHOBECHS TBEPJIOTO TENA;
aepopMani TBEPABIX TEJN, JaBJICHUE B JKUAKOCTAX U raszax, MOJET Tell; KojebaTeabHoe JBUKEHHE, CBOOO/HBIE, 3aTyXalollne
U BBIHY)KJICHHbIE KOJIEOaHUs, pE30HAHC, aBTOKOJEOAaHUs, MPEBpAIICHUE YHEPIHUH MPH FapMOHUYECKHX KOJeOaHMSIX; BOJHOBOU
IpoILEecC, U3TyUYeHHE 3ByKa, MHTEpPEepeHns U AUPPAKIHs BOJIH, OTPAXXEHHE U MPEJIOMIICHHNE BOJH, aKyCTHYECKUN pPE30HAHC,
o0pa3oBaHHUE CTOSUYEH BOJHBI, MY3bIKAJbHbIC 3BYKH U IIYMbl; OPOYHOBCKOE JBH)KEHUE, B3aUMOJCHCTBUE MOJEKYJ; TEIJIOBOE

PaBHOBECHC, HCO6paTI/IMOCTB IpoHecCCoOB B MMPHUPOAC; HCIIAPCHUC, KOHACHCAINA, PABHOBCCHUC MCKAY KHUIKOCTBIO KW TIa30M,
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KPUTHUYECKOE COCTOSIHUEC, KHICHHE, CKIKCHHE Ta30B, BIIAXKHOCTh BO31yXa; IMOBEPXHOCTHOE HATSIKCHHE, CMadWBaHMUE,
KalMWUISPHBIC SBIICHUS, IUIABJICHUE W OTBEpJCBaHUE, U3MCHECHHE OO0beMa Tella NMPH IUIABJICHUW W OTBEpPJICBaHHMH, NE()EKTHI B
KPUCTAJUIaX; TEIUIOBOE JIMHEHHOE W OOBEMHOE pacCIIMpEHUe, pAacCUIMpEeHUE BOJBI; JJIEKTpU3AlMS TeJ, B3aMMOCHCTBHE
HETOIBIKHBIX DJICKTPUUYCCKUX 3apsA0B BHYTPHU OJHOPOJIHOTO JUAJICKTPUKA, DSJCKTPOCTATHYECKAs 3aluTa, TOJISpPHU3aIns
JUDJICKTPUKA; COTIPOTUBJICHUE, CBEPXIIPOBOAMMOCTD; 3JICKTPOHHAS TPOBOIUMOCTh METAJLIOB, SJICKTPUYCCKUN TOK B pacTBOpax M
pacruiaBax d3JIEKTPOJIUTOB, DJJCKTPUYECKUH TOK B raszaX, OJJICKTPHYECKUH TOK B BaKyyMe, OJJICKTPUYECKHH TOK B
MOJTYIIPOBOAHUKAX ; BOSHUKHOBEHNE MarHUTHOTO TIOJIsI, MArHUTHBIC B3aUMOICHCTBUS, TEHCTBUE MarHUTHOTO TIOJISl HA MPOBOJTHUK
C TOKOM, JICCTBME MAarHUTHOTO ITOJISI Ha JBWOKYIIUHCS 3aps)l; SJCKTPOMArHUTHAS WHAYKIIHS, CAMOMHIYKIINS, MTapaMarHETH3M,
aUaMarHeTu3M, (eppoMarHeTu3M; CBOOOJHBIC M BBIHY)KJICHHBIC JJICKTPHYCCKHE KOJICOaHMs, TPOIECChI B KOJIeOATEIHLHOM
KOHTYpE, PE3UCTOp B IENH TEPEMEHHOTO0 TOKAa, KATyIIKa HWHIYKTUBHOCTH B IIETH IEPEMEHHOTO TOKAa, €MKOCTh B IICTIH
NIEPEMEHHOT0 TOKa, PE30HAHC B AJIEKTPUYCCKOM IIENH; TeHEPHUPOBAHUE SJICKTPUUECKON SHEPTUH, BBHIIPSIMIIEHHE TIEPEMEHHOTO
TOKAa, COCIMHEHWE TIOTpPEOWTENell JIIEKTPUYECKOW OJHEpPruW, IMepenada | pachupeiesieHue dSISKTPHUECKON OSHEepruu;
BO3HMKHOBCHHUE JJICKTPOMArHUTHOTO TIOJISA, Tepeaada dSJICKTPOMArHUTHBIX B3aWMOJCHUCTBUMN, IIOTJIONICHHE, OTPaKEHUE,
npejoMiIeHHe, HWHTePQEPCHIUS JIICKTPOMArHUTHBIX BOJIH, PAacClpOCTpaHEHUE pPAJAMOBOJIH, pAJAMOJIOKANNsA, OOpa3oBaHUE
BUJICOCUTHAJIA; TPSMOJIMHEHHOE pACTIpPOCTPAHEHHWE CBETa, OTPAKCHUE U TIPEIOMIICHHE CBETa, IMOJIHOE OTpPaKEHUE CBETa,
pedpakuus cBera, MHpax, abeppanus;, uHTepdepeHuns, AUPpaKus, TUCIEPCUS W TOISApHU3AIUs CBETAa; W3IIyYCHHE CBETa
(TerioBOE U3JIyYCHHUE, 3IEKTPOJIIO-
MUHECIICHIINUS, KaTOJOTIOMHUHECIICHIINS, XEMWITIOMUHECIICHITNS, (HOTOTIOMUHECIICHITNS); OTHOCUTEILHOCTh OJHOBPEMEHHOCTH,
OTHOCUTEIBHOCTh PACCTOSHHUI, OTHOCHUTEIHHOCTH MPOMEXKYTKOB BPEMEHH; PaBHOBECHOE TEIUIOBOE H3IydeHHue, GoTtodrddexT,

3(1)CI)GKT KOMHTOHa, JaBJICHUC CBCTA, XUMHNYCCKOC I[GI?ICTBHG CBCTa, 3allMCh U BOCIIPOU3BCACHUC 3BYKa, U3JIYUYCHHUC CBCTA aTOMOM,
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KOPIYCKYJISIPHO-BOJIHOBOM ~ JyaJu3M; €CTECTBEHHAass UM HUCKYCCTBEHHAas paJuOaKTUBHOCTh; cyiaboe B3aUMOJEHCTBHE,
B3aUMOJICCTBUE KBAapKOB; BO3HUKHOBEHHWE MPWIMBOB Ha 3€MJIe, COJIHEYHBIE M JYHHBIE 3aTMEHHUA, SBJICHHUE METEOpPA,
CYILIECTBOBAHUE XBOCTOB KOMET, «pa30eraHue)» rajakTHK, — 3HaTh ONpeaesieHUs (HU3NYECKUX MOHSITHI: CPeIaHsE CKOPOCTh,
MTHOBEHHAsI CKOPOCTh, CPEHEE YCKOPEHNE, MTHOBEHHOE YCKOPEHHUE, PAJANYC-BEKTOP, TAHTCHIIMAIBHOE, HOPMAJIIBHOE U MOJHOE
YCKOPEHUs, IEHTPOCTPEMUTEILHOE YCKOPEHUE, YIJIOoBas CKOPOCTh; MaTepuaibHas TOYKa, MOJEiIb B (U3UKE, WHEpPLHAIbHAS
CHUCTEMa OTCYETa, CUJIa, MAacca, COCTOSHUE CHUCTEMBI TE€J; CHJIa BCEMUPHOTO TATOTECHUS, MHEPTHAS WM T'PABUTAIMOHHAS MAaCCHlI,
nepBasi KOCMUYECKasi CKOPOCTh, CHJIa YIPYTrOCTH, BEC Teja, CUJIbI TPEHUS; HEMHEPIIMAIbHAs CUCTEMA OTCYETA, CHJIbl HHEPIIUH;
UMITYyJIbC, paboTa CHIIBI, MOIIHOCTh, KUHETHYECKas JHEPrus, MOTCHIMATbHAsS DSHEPrus, MexaHudyeckas (IOJIHAs) IHEPTHs,
KOHCEpPBAaTUBHBIE M JMCCUTIATUBHBIC CHJIBI, 3aMKHYTas (M30JUpOBaHHAs) CHUCTEMa; aOCOJIIOTHO TBEPAO€ Tejo, IEHTP Macce,
MOMEHT UHEPIMU, MOMEHT CHJIbI, MOMEHT UMITYJIbCA, YIJIOBOE YCKOPEHUE, BHEIIHUE U BHYTPEHHUE CUJIBI; MOMEHT CHUJIbI, IEHTP
TSKECTH; MEXaHUYECKOE HAIpsHKeHHE, OTHOCUTEIBHOE M a0COJIOTHOE YAJNMHEHUS; TApMOHUYECKUE KOJeOaHus, TPYKUHHBIN U
MaTEeMaTUYECKUN MasTHUKH, [IEPUOJI, YACTOTA, IIUKINYecKas (KpyroBas) 4acToTa, aMIUTUTY/a, (ha3a rapMOHUYECKUX KOJIeOaHH,
CKOPOCTb U YCKOPEHHE MPU TAPMOHUUYECKUX KOJIEOAHMIX, CIIEKTP KoieOaHuii, COOCTBEHHAsl YacCTOTa; MOMEPEUHbIE U MPOAOIbHBIC
BOJIHBI, IJIOCKasi M cepudecKkas BOJIHBI, SHEPTUsl BOJHBI, JUIMHA BOJIHBI, CKOPOCTh PACIPOCTPAHEHUS BOJIHBI, CKOPOCTh 3BYKa,
IPOMKOCTh M BBICOTa 3BYKa, TeMOp, BOJHOBAs MOBEPXHOCTh, JIy4, BOJHOBOW (PPOHT, MH(PPA3BYK, YIHTPA3BYK, KOTEPEHTHBIC
BOJIHBI, MHTEPPEPECHIIMOHHAS KapTHHA; KOJIMYECTBO BEIECTBA, MOJISIPHASI MAcca; MAKPOCKOMTMYECKHNE U MUKPOCKOITUYECKHE TeTa,
TEMIIEpaTypa, PaBHOBECHbIE W HEPABHOBECHBIC MPOIECCHI, HICATBHBIA Ta3, W30TEPMHUYECKUH, W300apHBIA M HW30XOPHBIHA
MPOLIECChI, a0CONIOTHAs TeMIlepaTypa; TemIepaTypa, CpPeAHsisi CKOpPOCTh IBHUKEHHUSI MOJIEKYJl Ta3a, CPElHssl KBaJpaTU4yHas
CKOPOCTb, CpemHssi apupMETHIEeCKasi CKOPOCTh, YMCIIO CTENEHEH CBOOOJbI, BHYTPEHHSS SHEPTHs WACAIBHOTO Ta3a; padora B

TCPMOANHAMUKEC, KOJIMICCTBO TCILIOTHI, TCINIOCMKOCTD, YACIIbHAA TCIINIOCMKOCTb, MOJIsIpHAA TCIINIOCMKOCTD, TCIINIOCMKOCTH I'a30B
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MpU TOCTOSHHOM O0BbEME€ U TIOCTOSHHOM [IaBJIICHHHM, HEOOpaTUMBINM mpolecc, aauadaTHBIA Mpolecc, BEPOSTHOCTD
MaKpPOCKOMUYECKOTO0 COCTOSIHUSL (TepMoauHamuueckass BeposTHocTh), KIIJ[ nBuratens, nukn KapHo; HachIIEHHBIN U
HEHACBHIIIEHHBIA MMap, W30TEPMBbI PEATHHOTO Trasza, KpUTUUYECKash TemIepaTrypa, aOCONMIOTHass U OTHOCHUTENIbHAS BIIAXKHOCTH
BO3/lyXa, TOYKa POCHI, YJeNbHAas TeIioTa NapooOpa30BaHMs/KOHACHCAIIMU, NaplLHUaJbHOE JJaBJICHHE BOJSHOIO Iapa;
MOBEPXHOCTHAS DHEPTHS, CUJIa TTIOBEPXHOCTHOTO HATSXKEHUsI, MEHHUCK, JaBJICHUE MO/ UCKPUBICHHOW MOBEPXHOCTHIO KHUIKOCTH,
BBICOTA TOJHSATHS >KUAKOCTA B KaNWUISpE; KPUCTAUTMYECKHE M aMop(dHbIe Tena, KPUCTAUIMYECKasl peIIeTKa, >KUIKUE
KpUCTAJUIBI, YAeIbHAs TETUIOTA IJIABJICHUS, TOTUMOP(PU3M, aHU30TPOIMHUs, (a30BbIe MEPEXOAbl IEPBOTO U BTOPOTO poja, TPOUHAsI
TOYKA; TeMIeparypHble KOAI(DPHUIIUCHTHI JMHEHMHOT0O M OOBEMHOTO PACHIUPEHUS; DJIEKTPUUECKOE T0JIe, DIEKTPOCTATUYECKOE
0JIe, HAMIPSKEHHOCTD JIEKTPUUECKOTO TMOJIsA, JIMHUU HAMPSHKEHHOCTH AJICKTPUYECKOTO TI0JISI, OJTHOPOJHOE T0JI€, TOBEPXHOCTHAS
IUIOTHOCTH 3JEKTPUYECKOro 3apsiia, 00beMHas IJIOTHOCThH JJEKTPUYECKOTO 3apsijia, MOTOK HAIMPSKEHHOCTH AJIEKTPUUECKOIrO
1oJIsi, TIOTEHLIMAJIbHAsl PHEPrusl 3apsja B OAHOPOIHOM DJIEKTPUUYECKOM II0JI€, SHEPrys B3aUMOJICUCTBUS TOUYEUHBIX 3aps/IOB,
NOTEHIUAN D3JEKTPOCTATHYECKOTO IOJIsI, SKBUIOTEHIUAIbHBIE IMOBEPXHOCTH, SJEKTPUYECKass E€MKOCTh, €MKOCTh IUIOCKOTO
KOHJCHCATOpa, PHEPTUsl DIEKTPUUYECKOTO MOJISI; AJIEKTPUUYECKHM TOK, TUIOTHOCTh TOKa, CHJIa TOKa, HANpPSIKEHHWE MPOBOJIHUKA,
COMPOTHBIICHHE MTPOBOHMKA, pab0OTa TOKa, MOLTHOCTh TOKa, 3NeKTpoaBkymias cuna (3/]C), myHT k amnepMerpy, 106aBoUHOE
CONPOTUBIICHUE; MPOBOJHUKHU, AUDJICKTPUKHA, HOCUTENH BJIEKTPUUECKOrO 3apsla, DSJIEKTPOJUTHYECKas AUCCOLMalus,
CaMOCTOSITEJIbHBI M HECAMOCTOATENIbHBIN pa3pslbl, 3JIEKTPOHHASI SMHCCHS, BOJIbT-aMIIEpHAsl XapaKTePUCTHUKA, AUOJ, TPHUO/,
AIIEKTPOHHO-ITy4YeBasi TPyOKa, MOHOPHBIE M aKIENTOPHBIE MPUMECH, p—N-TIEPEX0/; MarHUTHAS WHIYKIUSA, MOTOK MarHUTHOU
WHIYKIWY, JIMHUM MarHUTHOM WMHIYKIMU, cuia Ammepa, cuia JlopeHua, BEKTOpHOE MNpPOW3BECHUE, paJMallOHHbIEC IMOsAca
3emun, Macc-criekTporpad, BuxpeBoe snekrpudeckoe noie, IJ[C UHIYKIMK B ABMKYIIUXCS MMPOBOTHUKAX, HHIYKIIMOHHBIN TOK,

HHAYKTUBHOCTb, JHCPIrHsaA MArnuMTHOI'O IIOJIA, MArHUTHAsA IIPOHHLOACMOCTb, HAMArHM4YCHHOCTBL, CIIMH OJJICKTpPOHA, IAOMCHBI,
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MarHUTHBIA THCTEPE3UC, MEPEMEHHBIN SJICKTPUUYECKUN TOK, NCUCTBYIOIINME 3HAUCHUS CHIIBI TOKA M HAIMPSHKCHHS, MOIIHOCTH B
[ENW MEePEeMEHHOTO TOKa, KOd((HUIIMEHT MOMIHOCTH, oOpaTHas CBS3b B T€HEpATOpe Ha TPAaH3UCTOpPE, TEHEPaToOp MEePEeMEHHOTO
TOKa, TpaHchopmarop, KoOdI(Q(PUIMEHT TMONEe3HOr0 JeWcTBUS  TpaHchopmaropa, Tpexda3Hblid TOK, ACHUHXPOHHBIN
ANIEKTPOJBUraTeNb; TOK  CMEIICHHUs, DSJEKTpOMarHWTHas BoiHa, BuOpatop I'epma, CKOpOCTh  pacHpoCTpaHEHHUs
DIIGKTPOMAarHUTHBIX BOJIH, DJHEPTUs DJJIEKTPOMAarHUTHOW BOJHBI, IJIOTHOCTh IIOTOKA DSJIEKTPOMAarHUTHOTO H3JIYYCHHS,
JICTEeKTHPOBAHKE, aMILTUTYAHAS MOJIYJSAIMUS, MOTOK M3IYYCHUs, OTHOCUTENbHAsI CIIEKTpalbHas cBeTOBas YP(EKTUBHOCTH, CHIIA
CBEeTa, TOYCUHBIH HCTOYHHUK, OCBELUICHHOCTb, SIPKOCTH; IUIOCKOE 3epKajio, cdepuyeckoe 3epkano, (HOoKyc, MHUMBIH (OKyc,
¢okanbHasg MIOCKOCTh, ONTHYECKas Cuia CEepUdYecKOro 3epkajia, yBEIMYCHHE 3epKaia, TJlaBHas ONTHYECKas OCh, MOOOYHas
OINITHYECKasi OCh, MOKa3aTelb IMPEJIOMJICHHS, MPEACIbHBIA YroJl MOJHOTO OTPA)XXCHHs, CBETOBOJ, TOHKAas JIMH3a, (OKYCHOE
paccTossHHEe M ONTHYECKas CHJia JIMH3BIL, CKOPOCTh CBETa, MOHOXpOMAaTHYeCKas BOJIHA, MHTEpPEpPEHIMOHHAs U AU(paKIOHHAS
KapTUHBI, KOTEPEHTHBIE BOJIHBI, 30HbI DpeHensi, BEKTOPHBIE JUarpaMMBbl, pa3pemaronias cocoOHOCTh ONTUYECKUX MPUOOPOB;
CTEKTP H3JIy4eHUS, MHTEHCHUBHOCTh 3JIEKTPOMATrHUTHOTO M3JyYeHHsI, CIIEKTpajbHbIE NMPUOOpPHI, HENPEPHIBHBIE U JHHEHYAThIe
CTIEKTPHI, CHEKTPAIbHBIA U PEHTI€HOCTPYKTYPHBIA aHAIN3, yIbTpaduOIeTOBOE M HH(]paKpacHOE H3ITyYCHHS, PEHTICHOBCKHUE
JTy4u; COOCTBEHHOE BpeMsi, PEISTUBUCTCKUN UMIYJIbC, MAacca MOKOsS, SHEP- TUS MOKOS, PEIATUBUCTCKAs KHHETUYECKasi YHEPT U,
aOCOJIIOTHO YEepHOE TEJO; KBAHT, (OTOH, SHEPrusi U UMIYJbC (HOTOHA, MOJENb TOMCOHA, IJIaHETapHasi MOJENIb aTOMa, MOJEIb
aToMa BojiopoJia o bopy, sHeprus HOHU3aIMH, BOJIHBI BEPOSATHOCTH, Jla3ep, HHAYLUPOBAHHOE U3JIyY€HUE, HEJIMHEWHAs ONTHKA;
anba-, Oera- W TramMma-U3NydyeHHe, MEepUuoJ TMOoJypacnaga, H30TONbl, HEHUTPOH, MPOTOH, SAEpPHBbIE CUIbI, CHIIBHOE
B3auMoeicTBue, AuarpaMmbl dDeiiHMaHa, BUPTyajlbHbIE YaCTUIBI, ME30HBI, HYKJIOHBI, SHEPTUs CBS3M aTOMHBIX sI/Iep, yAeIbHas
SHEPrusl CBS3U, SHEPTreTHUECKUN BBIXOJ SJEPHBIX PEaKIMi, SACPHBIA peakTop, KPUTHUECKas Macca, TePMOSACPHBIC PEaKIHH,

71032 U3TYy4YCHUS, aHTUYACTUIIA, TTOZUTPOH, HEUTPUHO, TPOMEKYTOUHBIE OO30HBI, JICNTOHBI, aJAPOHBI, OAPUOHBI, ME30HBI, KBAPKH,
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[JIFOOHBI; TEOLEHTPUYECKAss U TEIMOLUECHTPUYECKAs] CUCTE- Ma MHUpa, aCTPOHOMHMYECKAs €IWHHUIA, CBETOBOM TOJl, CBETUMOCTH
3Be3]l, M1aHeThl COJIHEUHOU CUCTEMBI, TaJlaKTUKA; — IMOHUMATh CMBICII OCHOBHBIX (DU3WYECKUX 3aKOHOB/IIPUHIIMIIOB/YPaBHEHHIA:
KMHEMATUYECKUEe YpaBHEHUS JBIKCHUSI B BEKTOPHOU M CKaJsipHOM hopmax sl pa3jMYHbIX BUIOB JBUKEHUS, MPEOOPa30BaHUS
l'anunes; OCHOBHOE YTBEPX IACHHE MEXAHUKH, 3aKOHbI HBIOTOHA, MPUHIUII OTHOCUTEJIBLHOCTA B MEXAHUKE, 3aKOH BCEMHUPHOIO
TATOTEHMS, 3aKOH ['yka, BTOpoil 3akoH HblOTOHA 171 HEMHEPUUAIBHOM CHUCTEMBI OTCYETA; 3aKOH COXPAaHEHMS HUMITYJIbCA,
ypaBHEeHHE MeIlepcKkoro, 3aKOH COXPAaHECHHS MEXaHUYECKOW JHEpPruM, TeopemMa o0 H3MEHEHWHW KUHETHYECKOW JHEPruu,
YpaBHEHUE M3MEHECHUSI MEXAaHUYECKOW PHEPruu MoJ JCWCTBUEM CHUJI TPEHUS, TEOPEMA O JABMXKEHUU IIEHTPAa MacC, OCHOBHOE
ypaBHEHUE JHUHAMHU- KU BpAIIATEJIBHOTO JABWXKEHHUS TBEPAOrO TeEJa, 3aKOH COXpPAaHEHUSI  MOMEHTa HMIYJbCa, YCIOBUS
paBHOBecHsi TBepAoro Tena; 3akoHbl ['yka, ITackans u Apxumena, ypaBHeHUE bepHysu; 3aBUCUMOCTb 4YacTOThl UM MEpUOAA
CBOOOJHBIX KOJI€OaHMI OT CBOMCTB CUCTEMBI, YPaBHEHUS JBUKEHUS I TPY3a, MOABEIIEHHOTO Ha MPYKUHE, U MATEMAaTHYECKOTrO
MasiTHUKA, ypaBHEHUS [IBIKEHHUS IS 3aTyXaloUIUX W BBIHYXKICHHBIX KOJIEOAHUM, METOJl BEKTOPHBIX JHarpamm, 3aKOH
COXpAaHEHHS PHEPTUU JUIsl TAPMOHUYECKUX KOJIeOaHMI; ypaBHEHUE OeryIieil BoyHbl, NpuHuun [folreHca, ycaoBusi MakCuMyma
¥ MUHUMYyMa UHTEPPEPEHIINH, 3aKOH MPETOMIICHHS BOJIH,; OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KHHETUYECKON TeOpUH, ra30BbIe
3aKOHBI, YPABHEHHE COCTOSIHHS HICAIBHOTO I'a3a; OCHOBHOE YPAaBHEHHE MOJICKYJIIPHO-KMHETHUYECKON TEOpPUH, paCIpeicieHue
MakcBeria; 3aKOHbl TEPMOJMHAMUKHU, TeopeMa KapHO, MpUHLIMIBI JEUCTBUS TEIUIOBOM U XOJOAWJIBHOW MAlllMH; 3aBUCUMOCTH
TEMIEPATyPbl KUIICHHS )KUIKOCTH OT JaBJICHUS, AUarpaMMa PaBHOBECHBIX COCTOSIHUM KUJIKOCTH U ra3a, 3aBUCUMOCTb yIECIbHON
TEIUIOTHI Mapoo0pa30BaHUsl OT TEMIIEPATyphl; 3aBUCHUMOCTb BBICOTHI TMOJHSATHS KUIAKOCTH B KAMWUISPE OT TMOBEPXHOCTHOTO
HATSDKEHHUsI, pajdyca KaHaja Kalmwuisgpa U IUIOTHOCTH WJKOCTH, BIMSHHE KPUBHU3HBI MOBEPXHOCTUM HA JIABJIEHHUE BHYTPHU
KUJIKOCTH; 3aBUCUMOCTh TEMIEPATYpPhl TUIABJICHUS OT JABJICHHUS, 3aBUCUMOCTh THIIA KPUCTAJIA OT XapaKTepa B3anMOICHCTBUS

aTOMOB M MOJIEKYJ, 00pa3yIONIUX KPUCTAILT; B3aUMOCBS3b MEXKIY TeMIEPAaTypPHBIMUA KOIPPUIIMEHTAMHU JTMHEHHOTO U 00HEMHOTO



16

pacmrpenus; 3akoH KynoHa, mpuHUOMI CYNEpHo3uLMU moJie, TeopemMa ['aycca, mpumeHeHue teopeMbl l'aycca K pacuery
Pa3IMYHBIX JJIEKTPOCTATUYECKUX TMOJIEH, CBA3b MEXKAY HAINPSHKEHHOCTBIO 3JIEKTPOCTATHYECKOTO TMOJISI U Pa3HOCTHIO
MOTEHIIMATI0B, 32aBUCUMOCTh €MKOCTH CHUCTEMBI KOHAEHCATOPOB OT THIA UX COEAMHEHUS; 3aKOH OMa /i ydyacTKa LENH, 3aKOH
OwMma B auddepenimanbHoit popme, 3aBUCUMOCTh AJIEKTPUUYECKOTO COMPOTUBJIECHUS OT TeMmeparypsl, 3akoH Jxoyns—IJIeHa,
3aKOHOMEPHOCTH IOCJEA0BATENBHOTO U MapaJJIEIbHOTO COEAMHEHUI POBOJIHUKOB, 3aKOH OMa Jiis MOodaHOM 1enu, 3akoH Oma
st ydactka 1enu, coxaepxamiero 2DJIC, nmpaBuna Kupxroda, rpaHuibl TpUMEHMMOCTH 3akoHa OMa, 3aKOH 3JEKTPOJIu3a;
OPUHIUIT cynepno3uiiny, 3akoH buo—CaBapa—1Jlannaca (B BeKTOpHOU U cKalsipHOM dopmax), 3aKkoH Amriepa (B BEKTOPHOU U
ckaisipHoil opmax), popmyna st pacuera cuibl JlopeHna (B BEKTOpHOW M ckajsipHOW (opmax), mpaBuia OIpeiesieHus
HarnpasyieHus cuil Amnepa u JIopeHiia, CBsizb MEXKy CKOPOCTBIO CBETAa U MArHUTHOM U JIEKTPUUECKOMN MOCTOSHHBIMU, TEOPEMA O
[UPKYJISIUA BEKTOpAa MAarHUTHOW WHAYKIMHM; mpaBuio JleHna, 3aKoH 3JIEKTPOMArHUTHOW WHAYKIUHU, (yHIaMEHTaJIbHOE
CBOMCTBO 3JeKTpoMarHuTHOro modst (Jx. MakcBemn); 3aBUCUMOCTb HaMarHM4eHHOCTH (eppoMarHeTUKa OT BEIUYUHBI
MarHUTHOW WHIYKIMU TIOJIsI B OTCYTCTBHE cCpelbl (KpuBas HamarHuuyuBaHufd); (opmyna Tomcona, 3akoH Oma s 1enH
NEPEMEHHOI0 TOKAa, MOIIHOCTh B LIENH INEPEMEHHOrO TOKA; CBS3b MEXIAY NEPEMEHHBIM 3JIEKTPUUYECKUM U IEPEMEHHBIM
MAarHUTHBIM TIOJIAIMH, KJIACCHYECKas TEOpUs H3Iy4Y€HUs, MPUHLHUIIBI PAJAUOCBI3HM; 3aKOH OCBEIIEHHOCTH, NpuHuun Pepma,
3aKOHBl TEOMETPUYECKOW ONTHKH, (GopMylia CHEpUUYECKOTO 3€pKajia W JIMH3bI, NPHUHIMIBI TOCTPOCHHUS H300paKCHU B
chepruvecKoM 3epKajie U JUH3E, TPaBUIIO 3HAKOB MPH UCIIOIb30BaHUHU (HOPMYITBI TOHKOW JTUH3BI; TpUHIM [ oiirenca—®Ppenens,
yCIIOBUS MHHHMYMa M MaKCUMyMa HWHTEPPEPEHIMOHHON U AUPPAKIIMOHHOW KapTUH, DSJIECKTPOMATHUTHAS TEOPHUS CBETa;
MEXaHW3M M3JyYeHUs] CBETA BEIIECTBOM; IMOCTYJIAThl TEOPUH OTHOCUTEIBHOCTH, MpeoOpa3zoBanus JlopeHna, pensaTUBUCTCKUN
3aKOH CJI0KEHUS CKOPOCTEM, 3aBUCUMOCTh MAaCChl OT CKOPOCTH, PEISATUBUCTCKOE YPABHEHHE JBUKEHUSI, IPUHIUIT COOTBETCTBUS,

dbopMya DUHIITEHA, PEISITUBUCTCKOE COOTHOIIIEHUE MEXITY dYHEPTUEH U UMITYJTbcoM; TumnoTe3a [Inanka, Teopus hotodrddexra;
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CHEKTpaJIbHbIE 3aKOHOMEPHOCTH, NocTynaThl bopa, rumore3a ae bpoiins, cooTHomeHue HeompeneneHHocten [eiizenOepra,
npuHiun Ilaynu, Ilepuoguueckas cucremMa xumuueckux sineMeHToB /I, M. MenneneeBa, NpUHLNN JEUCTBUS JIa3€pOB; 3aKOH
PaauMoOaKTUBHOTO pacnaja, IpaBWuio CMelleHus; runore3a llaynm, cymHOCTh pacmaaa 3JI€MEHTapHBIX YACTHI], €AUHAs TEOPHs
CJ1a0bIX U AJNEKTPOMArHUTHBIX B3aUMOJIEUCTBHI; TUIIOTE3bI MPOUCXOKAEHUS U pa3BuTHs COIIHEYHOM CHCTEMBI, 3aKOH Xa00a;

— U3MEPATH:

MTHOBEHHYIO CKOPOCTh U YCKOPEHHME IPU PABHOMEPHOM IPSIMOJIMHENHOM JIBUKEHUHU, LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE
IPU PAaBHOMEPHOM JIBMIKEHUHU 10 OKPYKHOCTH; MAacCy, CUILY, CUIIy BCEMUPHOIO TATOTEHUS, CUIIy YIIPYTOCTH, CHIIy TPEHMS, BEC
TeJa; HEHTPOOEKHYIO CUTTY;

— MCIOJI30BATh MTOJIYUYECHHbIC 3HAHUS B NTOBCEIHEBHOM KWU3HU, HAIIPUMEP, YUET OTHOCUTEIBHOCTH JIBUXKEHUS, NHEPLIUU,
TPEHUS NIPU JBUKEHUU 110 PA3JIMYHBIM IIOBEPXHOCTIM, HEBECOMOCTH U IIEPETPY30K IPU ABUKEHUN B HEUHEPLUAIBHBIX CUCTEMAX
orcyera (JIUPT, caMoOJeT, MOe311), OLIEHUBAHNWE PaOOThl PA3IUYHBIX CUJ (IPU MOABEME, CKOJBXKEHUHU WM Kau€HUH TPY30B),
CpaBHEHHE MOIIHOCTU Pa3/IMYHBIX JIBUTATENIeH, YUeT 3aKOHOB BpPAaIATEIbHOTO JBWKEHUS IIpU 00yuyeHUU (GUTIYypHOMY KaTaHHUIO,
IMMHACTUYECKOW MOJArOTOBKE, 0OYYEHMH MPBDKKAM B BOAY C BBICOKOTO TPAMILUIMHA; MPHU MOUCKE YCTOWUYMBOTO IOJIOKEHUS B
pa3IMYHBIX OOCTOSATENIbCTBAX; NMPU OOYUYEHUH IUIABAHMIO PA3IMYHBIMU TEXHHUKAMM; YUET Pa3jIMuYHBbIX CBOMICTB ra3z000pa3HBbIX,
KHUJIKUX U TBEPIbIX TeJ, CBOMCTB ra3oB; y4yeT SBJICHUS pE30HAHCa, MOHMMaHHE (YHKIIMOHUPOBAHHUS CepJla YeloBeKa Kak
aBTOKOJIe0aTEIbHON CHUCTEMBI; YMETh OTJIMYATh MY3bIKaJbHbIE 3BYKM OT IIyMa; MpPU ONEPUPOBAHUU TOHATHUEM «BHYTPEHHSS
SHEPrus» B MOBCEIHEBHON U3HU; y4eT HEOOpaTMMOCTH MPOIECCOB B NMPHUPOAE MPHU MPOBEACHUH PA3IUYHbIX SKCIIEPUMEHTOB;
y4eT BIAXKHOCTH TPU OpPraHM3alMi COOCTBEHHOM >XU3HEAESTENbHOCTH; YMETh IOJIb30BAaThCA NpUOOpaMu sl M3MEPEHUs
BJIQXKHOCTH; Y4€T KalWUIAPHBIX SBJICHUN B OBITY; PU 3aMOPAKUBAHUM MPOAYKTOB, IPU MOKYIKE MOHUTOPOB, U3TrOTOBIEHHBIX

Ha TCXHOJOTHH X XUIKHUX KPUCTAJIIOB, YUCT paCIIUPCHUA TSI IIPH HArpCBaHUU, 0COOEHHOCTEM BOJbLI IIpHU 3aMOpPaKUBAHHUH; YUYCT B
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OBITY SIBJICHUS AJIEKTPU3ALUU TEII; PU COOJIIOICHUH MPABUII TEXHUKH O0€30MMaCHOCTHU MPU pabOTe C 3IEKTPUUECKUMU TPUOOpamu,
MOHUMaHUE MPUHIUIIA padOThl AKKYMYJIATOPA; UCIONIb30BAHUE 3HAHUM MOIYNPOBOJIHUKOBOW (DU3MKU MpU BHIOOPE pa3iIMuHON
uM(pOBO TEXHUKH;, MOHMMaHUWE WMH(GOpPMAUU 00 U3MEHEHHMM MArHUTHOTO MOJs 3€MJIM U €ro BIMSHUM Ha CaMOYyBCTBHUE
YeJIoBeKa, UCIIOJIb30BAaHUE 3HAHUN MPHU paboTe ¢ 3JIEKTPOU3MEPUTENbHBIMU IPUOOpPAMU; MOHUMATh MPUYUHY MOTEPh SHEPTUH B
ANEKTPOTEXHUUECKUX YCTPOUCTBAX; YUET SABJICHUSI HAMAarHUUYMBAHUS M pa3MarHUYMBaHus Mpu padbore ¢ HudpPOBBIMU HOCUTEISIMU
uH(OpMaIINK; TOHUMaHUE 00paTHOM CBsI3U; 3(P(HEKTUBHOE MCIIOJIb30BaHUE IEKTPOIHEPTHH B ObITY, IOHUMAHUE BKIIOUYEHHOCTH
KaXXJI0r0 MOTPEOUTENS 3JIEKTPOIHEPTUU B SHEPrOCUCTEMY TOPOJa/pEruoHa/CTpaHbl; MOHUMATh MPUHIIUIBI (PYHKIIMOHUPOBAHUS
MOOMIIbHOM (COTOBOI) CBSI3W, MOHUMAaTh TEHACHIIMHU PA3BUTHS TeJeBUACHUS (Mepexol «Ha IUdpy»); KOPPEKUHs 3pEHUst ¢
NOMOIIBI0 TOA00pa OYKOB, JHMH3, BBIOOP (hoToammapara, ONuMpasich Ha 3HAHUE €ro ONTHYECKHX XapaKTePUCTHK; OIEHUBATH
HpeJeNbl pa3pelaroneil cioCOOHOCTH Pa3IMYHbIX ONTUYECKUX MPUOOPOB; 3HATH MOJOXKHUTEIBHOE M OTPHULIATEIbHOE BIUSHUE
yABTPA(QHOIETOBOrO M3IYUYCHHUs] Ha YEJIOBEUYECKUH OPraHu3M; Y4eT OTHOCHUTEIBHOCTH IPU OLEHKE PACCTOSIHUM, CKOPOCTH;
NOHMMaHUE MPUHLMIIOB CO3/1aHus GoTorpaduu; OLlEHUBATh «IHEPreTUUECKUN BBIXO» JIa3€PHOTO U3JIyUYEHUs, UCIIOJIb3YEMOTO B
MEJMIMHCKUX IIeNIAX; 3HaTh CHOCOOBI 3alllUThl OT PaJMOAKTUBHBIX H3IyYEHUH; KPUTHUECKH OLICHHBATh ACTPOHOMHYECKYIO
MH(POPMAIUIO B Pa3INYHbIX HCTOUHUKAX.
BbinmyckHHK Ha yriyOJI€HHOM yPOBHE MOJIYYUT BO3MOKHOCTh HAYUUTHCS:

* MIPOBEPATH IKCIEPUMEHTAIBHBIMH CPEICTBAMU BBIIBUHYTHIE TUIIOTE3bl, (OPMYIUPYs LENb MCCIEAOBAaHUS, HA OCHOBE
3HaHUS OCHOBOIOJArarumx GU3nUecKuX 3aKOHOMEPHOCTEN U 3aKOHOB;

* ONKCHIBATh M AHAIM3HPOBATH MOJYYCHHYIO B pe3yJbTaTe MPOBEIACHHBIX (U3NYECKUX HKCIEPUMEHTOB WH(OpPMAILHIO,

OIIpCACIIAThE €€ JOCTOBCPHOCTD,
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* IOHUMATh U OOBSACHITH CUCTEMHYIO CBSI3b MEXKIY OCHOBOIOJIATAIOIIMMHU HAYYHBIMU MOHSITUSIMU: MPOCTPAHCTBO, BpEMS,
Martepus (BEIIeCTBO, M0Jie), IBUKEHUE, CUIIa, SHEPTHUs;

* peniaTh SKCIEPUMEHTANIbHbIC, KaUeCTBEHHbIE U KOJUYECTBEHHbBIC 3a/1aul OJIMMITMATHOTO YPOBHS CJIOKHOCTH, UCIIOJIb3YsI
(dbu3nYecKue 3aKOHBI, a TAK)KE€ YPAaBHEHUS, CBSI3bIBAIONINE (DU3NUECKUE BETUUNHBI;

* QHAIM3UPOBATH T'PAHUIIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHUMATh BCEOOIIMI XapakTep (yHIaMEHTaTIbHBIX
3aKOHOB U OTPAHUYCHHOCTh MCTIOJIb30BAHUS YACTHBIX 3aKOHOB;

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

* YCOBEPIIEHCTBOBATh NMPUOOPHI U METOIbI UCCIICOBAHUS B COOTBETCTBUHU C MOCTABJICHHOM 3a/1auei;

* HCIMOJB30BaTh METOABl MAaTEeMAaTHYECKOT'O MOJICTUPOBAHUSA, B TOM YHCIE MPOCTEHUINNE CTAaTUCTUUYECKHUE METOIBI IS
00paboTKU pe3yabTaToB JKcnepuMeHta. OOecnedyuTh JOCTHKEHHE TUIAHUPYEMBIX pe3yJlIbTaTOB OCBOCHUS OCHOBHOMU
o0pa3zoBaTeIbHOM MPOrpaMMBbl, CO3/1aTh OCHOBY JIJISI CAMOCTOSITEILHOTO YCIENTHOTO YCBOCHHS O0YUYalOIMMUCS HOBBIX 3HAHUU,
YMEHHUM, BUJIOB M CTIOCOOOB JIEATEIILHOCTH JIOJHKEH CUCTEMHO-IEITSIIbHOCTHBIM MOIXO.

B cooTBeTcTBHU C 3THM MOJX0JA0M UMEHHO aKTHUBHOCTH OOYYArONTUXCS MPU3HACTCS OCHOBOM JOCTIIKCHHS Pa3BHBAIOIINX
neneid 00pa3oBaHUS — 3HAHUS HE IEepearoTcsl B TOTOBOM BHJIC, a JOOBIBAIOTCS YYAIIMMHUCSA B TPOIIECCE IMO3HABAaTEIbHOU
neAaTebHOCTH. B pe3yabraTre y4eOHO-HUCCAEI0BATEJbCKON M NPOEKTHON JAeSITeJIbHOCTH BbIMYCKHUK TMOJYYHT
npejacTaBJIeHHE:

* 0 GmWIOCOMCKUX M METOJIOJIOTHYECKUX OCHOBAaHMSAX HAyYHOW JEATCIHHOCTH W HAyYHBIX METOAaX, NMPUMCHSIEMBIX B

HCCJIEI0BATEIbCKON U MPOCKTHOM JE€SATEIbHOCTH;
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® O TAKHUX IIOHATHAX, KaK «KOHLCIILIUA», «HAYYHAA THUIIOTE3a», «MCTOH», «IKCICPUMCHT», «HAACKHOCTL THUIIOTC3bD»,
«MOACIIb», «KMETOL, c6opa» H «MCETOA aHaJIN3a JaHHBIX),

* 0 TOM, YEM OTJIMYAIOTCS UCCIENOBAHUS B TYMAaHUTAPHBIX 00JACTIX OT UCCIIEIOBAaHUN B €CTECTBEHHBIX HayKax;

* 00 UICTOPUH HAYKH;

* 0 HOBEHIMX pa3zpaboTKax B 00JIaCTU HAYKU U TEXHOJIOTUI;

* 0 MpaBWJaxX M 3aKOHAX, PETYJMPYIOUIMX OTHOIICHHS B HAyYHOH, M300peTaTeNbCKOM M HCCIEAOBATEIBCKUX O0JACTAX
JesTENbHOCTH (TTATEHTHOE MPaBo, 3alIMTa aBTOPCKOT'O Mpasa u T. 11.);

* 0 [JEATEIbHOCTH OpraHu3aluii, cooOIIeCTB U CTPYKTYp, 3aMHTEPECOBAHHBIX B pE3yJbTaTax MCCICIOBAaHUN WU
NPEIOCTABISIONIMX PECYPCHI IJisi MPOBEACHUS UCCICAOBAHUM U peain3alii MpoeKToB ((hOHBI, TOCYAAPCTBEHHBIE CTPYKTYPHI,
Kpaya(aHIUHTOBBIE CTPYKTYPHI  T. II.).

BbInyCKHUK CMOXKET:

* pemaTh 3a7a4M, HaXOISAIMECs Ha CThIKE HECKOIBKUX YUYEOHBIX AUCIUIUIMH (MEXKIIPEAMETHBIC 3a/1a4N);

* HCTIOJIH30BAaTh OCHOBHOM aJTOPUTM UCCIIEIOBAHUS MPHU PEIICHNN CBOMX YUeOHO-TI03HABATEIbHBIX 337124,

* MCTIOJIb30BAaTh OCHOBHBIE MPHUHITUIBI MPOEKTHON NEATEILHOCTH MPU PEUICHUU CBOMX Y4eOHO-TIO3HABATEIbHBIX 3a7a4 U
3a71a4, BOSHUKAIOIINX B KYJIbTYPHOU U COLIMAJIbHOU JKU3HU;

* UCIIOJIB30BAaTh 3JIEMEHTHI MATEMATUYECKOTO MOJICIIMPOBAHUS IIPU PELIEHUH UCCIE0BATEIBCKUX 3a/1a4;

* HCIOJB30BaTh AJIEMEHTHl MAaTEMAaTHYECKOTO aHaIM3a /I WHTEPIPETAIuU PE3yJbTaToOB, MOJYYCHHBIX B XOAE Y4eOHO-

HCCIIEI0OBATENBCKOM pabOTHI.

C Ttouku 3peHUs (QOPMHUPOBAHMS YHUBEPCAIBbHBIX YYE€OHBIX JACHCTBUM, B XOJ€ OCBOEHHS MPUHIIMIOB Yy4eOHO-

HCCJIEI0BATEIbCKON Y MPOCKTHOM JIESTEIbHOCTEN BBIIMYCKHUK HAYYUTCS:
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* popMyTUpPOBaTh HAYYHYIO TUTIOTE3Y, CTABUTH IEJIb B paMKaX HMCCIIEIOBaHMs W MPOSKTHUPOBAHMS, UCXOA U3 KYJIbTYPHOU
HOPMBI U CO00pa3ysch ¢ MpeACcTaBIeHUsIMU 00 ob1iem Onare;

* BOCCTaHABIMBATh KOHTEKCTHI U MYTH Pa3BUTHS TOTO WJIM WHOTO BHJA HAYYHOU NEATEILHOCTH, OMPEAETssi MECTO CBOETO
WCCIJICTIOBAHMS UM MPOEKTA B 00IIEM KYJIbTYPHOM HPOCTPAHCTBE;

* OTCJICKUBATh U MPUHUMATh BO BHUMaHHUE TPEHbI U TCHICHIINH PA3BUTHS PA3TUYHBIX BUIOB JCATCIBHOCTH, B TOM YHCIIE
HAYYHBIX, YIUTHIBATh UX MPU TOCTAHOBKE COOCTBEHHBIX IIEIICH;

* OIIEHUBATh PECYPCHI, B TOM YHCIIE U HEMaTepUAIbHBIE, TAKHE, KaK BpeMs, HEOOXOIUMBIE JIJIsl TOCTHKEHUS TOCTaBICHHON
1eny;

* HAaXOJUTh PA3NIMYHBIC MCTOYHWKH MATEPUAIBHBIX M HEMaTepHaIbHBIX PECYPCOB, IMPEIOCTABISIONINX CPEICTBA IS
IPOBEICHHSI UCCIIEJOBAHUI U peaTH3aluy MPOSKTOB B PA3IUYHBIX O0JIACTIX ACSITEIBHOCTH YEJIOBEKa;

* BCTYNaTh B KOMMYHUKAIMIO C JIEP)KATEISIMH PAa3IUYHBIX THIIOB PECYPCOB, TOYHO U OOBEKTUBHO MPE3EHTYS CBOI MPOEKT
WJIM BO3MOXKHBIE Pe3yIbTaThl UCCIIEAOBAHUS, C IENIbI0 00eCTIeYeHNs] TPOAYKTUBHOT'O B3aUMOBBITOIHOTO COTPYTHIUYECTBA,

* CaMOCTOSITENIFHO M COBMECTHO C APYrMMH aBTOpaMU pa3paldaThlBaTh CHUCTEMY IapaMeTpPOB M KPHUTEPUEB OIECHKH
3 PEKTUBHOCTH U MPOIYKTUBHOCTH PEATHM3AIMU MPOEKTa WM UCCIEIOBAaHUA Ha KaXKOM ATalle pealn3aluyd U MO0 3aBEepIICHUH
paboTHI;

* QJIeKBaTHO OIICHMBATh PHUCKU pEATU3alUU TPOEKTAa M MPOBEICHUS HCCIEAOBAaHUA W NPEayCMaTpUBaTh MYyTH
MUHUMH3AIUHN 3TUX PUCKOB;

* aJIeKBaTHO OLIEHWBAThH MOCJEACTBUS peaIu3ali CBOErO MPOeKTa (M3MEHEHUs, KOTOpPbIE OH MOBJEYET B KU3HU APYTUX

J0/ieH, COOOIIECTB);
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* QAJICKBaTHO OIICHUBATh JAJbHEUIEE PA3BUTHUE CBOETO NPOEKTA WIIM HKCCIECAOBAaHMS, BUIECTh BO3MOXKHBIE BAapHAHTHI
MIPUMEHEHHUS PE3YJIbTaTOB.
2. Coaep:xxaHnue y4ye0HOro npeaMera
Beenenue.
dusnka U €CTECTBEHHO-HAYUHBIH METO/ TMO3HaHus mpupo bl Ousnka — QyHmaamMeHTaabHas Hayka o npupoje. Hayunsrii
METOJ MO3HaHUs MHpa. B3auMoCBsI3b MEXy (PU3UKON M IPYTMMHU €CTECTBEHHBIMH HayKamMu. MeTOJIbl HAy4YHOT'O MCCIIEIOBAHMUS
dusnueckux seaeHuil. [lorpemHocTy u3MepeHuit Gpuznueckux BeIUMYMH. MoJenupoBaHUE SIBICHUN M TMPOIECCOB MPUPOJIHI.
3aKOHOMEPHOCTh U CIyYaHOCTh. [ paHUIBI TPUMEHUMOCTH (uznueckoro 3akoHa. DuU3WYECKHE TEOPUU U TPHUHIIUII
cootBeTcTBUs. Posib 1 MecTo ¢pu3uku B GOpMUPOBAHUN COBPEMEHHOW HAYYHOM KapTHUHBI MUPA, B MPAKTUYECKON JEATETbHOCTH
monen. Pusrka U KyJabTypa.
MexaHnuka
[Ipeamer u 3agaun Kiaccuueckoi mMexaHuku. KuHeMaTtnueckue XapaKTEpUCTUKHU JBMKEHUS. Monenu Ten U ABUKEHUU.
JIBrkeHne Touku W Tena. IlpsmonuueiiHoe nBuxkeHue Todyku. Koopauuatel. Cuctema orcyeta. CpenHsisi CKOpPOCTh MpHU
HEPaBHOMEPHOM JIBH>)KEHUU. MTHOBEHHAasi CKOpOoCcTh. OnMcaHue ABUKEHUS Ha IJIOCKOCTU. Y ckopeHue. CKOpOCTh MPH ABUKEHUH
C MOCTOSIHHBIM YCKOPEHHEM. 3aBUCUMOCTb KOOPJIMWHAT W paJuyca-BE€KTOpa OT BPEMEHU NpPH JBUKEHHH C TOCTOSHHBIM
yckoperreMm. CBoO6oHOE manenue. [[BuxkeHne Tena, OpomIeHHOro MO/ YoM K TOPU30HTY. PaBHOMEpHOE ABIKEHHE TOYKHU IO
OKPYXHOCTH. YTJIOBasi CKOpOCTh. OTHOCUTENBHOCTD ABMXeHHs. [IpeoOpa3zoBanus ["anmunes. OCHOBHOE YTBEPK/ICHUE MEXaHUKH.
BzaumopeiictBue Ten. [Ipunuun cynepnosuiuu cui. [lepsoiii 3akoH Hetotona. MHepuuanbabie cuctembl otcyeTa. Cuna. CBsi3b
MEXay cuiiol U yckopenweM. Btopoii 3akoH HeroTona. Macca. Tperuit 3akoH HproroHa. OCHOBHBIC 3a7adyd MEXaHHKH.

CocTosiHME CHCTEMBI TEJI B MCXaHHKE. HpI/IHHI/IH OTHOCUTEIBHOCTH B Mexanmke. Cmna BCCMHUPHOI'O TATOTCHUAI. 3aKoH
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BCEMHPHOTO TATOTEHUs. PaBEeHCTBO WMHEPTHOW M TpaBUTALMOHHOW Macc. JIBmxkeHHe HEOECHBIX Tel U HMX HMCKYCCTBEHHBIX
cnytHukoB. IlepBas kocmuueckass ckopocth. Jedbopmanmss u cuma ympyroctu. 3akoH ['yka. Bec tena. HeBecomocth u
neperpy3ku. Cuna tpenud. llpupona m Buabel cun TpeHus. Cuia CONPOTHBIEHUS NpPU JBWKEHHHM TEN B BA3KOM Ccpele.
HenHepunanbHbple CUCTEMBI OTCYETA, ABHWKYIIMECS MNPSMOJMHEWHO C IOCTOSIHHBIM YCKOpPEHHEM. Bpamarommuecss cucTeMbl
orcueta. LlenTpobexxknas cuna. Mimnynbc MarepuanbHOW TOUYKM M CHUCTEMbI Tell. 3aKOH M3MEHEHUS U COXPAHEHUs HMITYJbCa.
PeakTtuBHas cuna. YpaBHenue Memiepckoro. PeakTuBHbIN JBUTaTeNb. Y CEXU B OCBOGHUH KOCMUYECKOro MpocTpaHcTBa. Pabora
cuibl. MomHocTe. Kunernueckas sHeprus. [loreHnmanbHas sHeprus. MexaHndeckas SHEPrus MaTepuaaibHONM TOUKU U CUCTEMBI.
3aKOH M3MEHEHHUS U COXPAHEHHUs SHEPrUM B MeXaHUKe. CTOJKHOBEHUE YIPYTrUX IIApOB. Y MEHBIICHHE MEXaHUYECKON SHEPrUu
NoJl JEeHMCTBUEM CUJI TpeHHs. AOCONIOTHO TBEpAOE TEI0 U BHIBI ero aBmwkenus. LleHtp macc TBepaoro tena. Teopema o
IBWKEHHHM LEeHTpa Macc. OCHOBHOE YypaBHEHHME WHAMHUKH BpallaTEIbHOIO JABUKEHHSI TBEPAOTO Tejd. 3aKOH COXPaHEHUs
MOMEHTa HUMIIyJbca. YCJIOBUs paBHOBecus TBepaoro tena. MomeHtr cwibl. LleHTp Tsbxkectu. Bunasl paBHOBecus. Bunsl
nedopmalii TBepAbIX Ted. MexaHudeckre CBOMCTBa TBepAbIX Tell. [lmacTU4YHOCTh U XpyNKOCTh. JlaBieHUE B KUIAKOCTSIX U
razax. 3akoH [lackansa. 3akon Apxumena. ['mapoamHamuka. JlamuHapHoe U TypOyJieHTHOE TedeHwus. YpaBHeHue bepnymiu.
[lonbemuast cuna kpbuta camoneta. Knaccudukanus xoneOaHuid. YpaBHEHUE IBUIKEHHUS T'py3a, MOIBEIHICHHOTO Ha MPYXKHUHE.
VYpaBHeHUE MABMKEHUS MATEMAaTHYECKOTO MasTHHUKA. [ apmonmueckuwe konebanusa. [lepmon w dvactota TapMOHUYECKUX
kosneOanmii. @aza konebanuit. OnpeneneHne aMIUTUTYIbI 1 HadaldbHOU (pa3bl U3 HAYAJIbHBIX ycIoBUH. CKOPOCTh U YCKOpPEHHE
Ipy rapMOHUYECKHUX KosieOaHusax. [IpeBpamenus ’Hepruu. 3aTyxaromue KosneOanus. BoiHyXIeHHbIE KonebaHusi. PezoHaHC.
CrnoxxeHne rapMOHUYECKUX Konebanuil. Criektp konebanuii. ABTokoneOanusi. Bomnossie siBnenus. [lonmepeunsie BoHbI. [[nmHa
BOJIHBI. CKOPOCTh pacnpocTpaHeHus BOHBL. [IporonbHble BOJHBL. YpaBHEHHE Oeryiiei BojaHbl. CTOsIYMe BOJHBI KaK CBOOOIHBIE

kosne6anus Ten. BomHel B cpene. 3BykoBbie BOJHBI. CKOPOCTH 3ByKa. My3bIKaabHbIE 3BYKH H IIyMBI. [ pPOMKOCTB W BBICOTA 3BYKA.
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TemOp. /Inana3oHbl 3ByKOBBIX YaCTOT. AKyCTHUECKUH pe3oHaHc. M3nydeHue 3Byka. YibTpa3Byk U uHQpa3Byk. aTepdepenuns
BoJH. [Ipunnun [toifrenca. 3akon orpaxenus BoJiH. [Ipenomnenue BoiH. Judpakius BOIH.
MouekyisipHasi pU3NKa ¥ TEPMOJAUHAMHKA

@u3znka U MeXaHWKa. TeroBble sBICHUSA. KpaTkuii odepK pa3BUTHS NPEACTABICHUW O MPUPOJE TEIUIOBBIX SBICHUM.
TepMoauHamMuka U MOJEKYJIApHO-KHHETUYECKass Teopusi. OCHOBHBIE MOJIOKEHHSI MOJIEKYJIsipHO-KuHeTHuecko Teopuu (MKT).
OxcnepuMmeHTanbHble AokazarenbctBa MKT. Macca monekyn. Moub. [Toctostnaass ABoraapo. bpoyHoBckoe aBrkenue. Cuiisl
B3auMoJiecTBUS MoJeKkysl. CTpoeHue Tra3000pa3HbIX, KHIKUX U TBepAbIX Tei. COCTOSSHUE MAaKpOCKONMMYECKUX Tel B
tepmoauHamuke. Temmepatypa. TeruioBoe paBHoBecue. PaBHOBecHble (0OpaTUMblE) M HEpaBHOBECHBIE (HEOOpaTHUMBIC)
nporiecchl. ['a30Bbie 3akoHbI. MoOfeNb UACIbHOTO ra3a. AOCOMIOTHAST TeMIlepaTypa. YpaBHEHHUE COCTOSHUS HACAIbHOTO rasa.
["a3oBsIiif TepmomeTp. [Ipumenenue ra3oB B TexHuke. CUCTEMBI ¢ OOJIBIIUM YHCIIOM YacCTHI] M 3aKOHBI MEeXaHUKHU. MaeanbHblil ra3
B MOJIEKYJSIpPHO-KMHETUYECKOW Teopud. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETHYECKOW Teopuu. Temmeparypa — Mepa
CpellHEM KHWHeTH4YecKou sHepruu. Pacnpenenenue MakcBeiuta. M3MepeHne CKOpocTed MOJIEKyN ra3a. BHyTpeHHss >Heprus
UJICATLHOrO Ta3a. PaBHOBecHME MeEXIy >XKUIKOCThIO M ra3zoM. HaceimeHHsie mapsl. M30TepMbl peanbHOro rasza. Kpurtuueckas
temrneparypa. Kputuueckoe cocrosinue. Kunenwe. CxmxkeHue ra3oB. BnaxkHocTe Bo3nyxa. MorekynsgpHas KapTHHA
MoBepxXHOCTHOro cios. [loBepxHocTHast 3Heprus. Cuiaa MOBEPXHOCTHOro HaTskeHUs. CmaunBaHue. KanwuispHble sIBIEHUS.
Kpucrammueckue Ttena. Kpucrammmueckas pemerka. Amopdubie Tenma. Xugkue xpuctamibsl. [ledexTsl B KpucTamiax.
OObsicHEeHHE MEXaHWYECKHX CBOWCTB TBEPABIX TEJI HAa OCHOBE MOJEKYISIPHO-KUHETHYECKOW Teopuu. IlnmaBnenue wu
oTBepaeBaHne. l3MeHeHne oObeMa Tena TpH TUIABICHUM W OTBEpICBAaHHWH. 1poiHas Touyka. TemrmoBoe pacHIMpeHue Tell.
TermoBoe nuHeliHOEe pacuiMpeHue. TerioBoe 00bEMHOE pacUIMpEeHHE. YYeT M MCHOJb30BAHHME TEIJIOBOTO PACIIMPEHHUs TEN B

TexHuke. Pabora B TepmoanHamuke. KonumuecTtBo TemnoTel. BHyTpennsisi sHeprus. IlepBbiil 3aK0OH TepMOIUHAMHKU.
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TennoeMKoCTH Ta30B MPU NOCTOSHHOM O0OBbEME U MOCTOSTHHOM JaBiieHud. AnuabatHbiil mpoiecc. HeoOpaTuMocTh mpoiieccoB B
npupojie. Bropoit 3akoH TepmoauHaMuku. CTaTUCTUYECKOE UCTOJIKOBaHUE HEOOPATHUMOCTH IMPOIECCOB B MpHUpojie. TernoBbie
npuratean. Makcumanbsabli KITJI TeniaoBbIX ABUTaTENCH.
JJIeKTPOAUHAMHUKA

Ponb sneKTpOMarHUTHBIX CHJI B MIPUPOJIC U TEXHHUKE. DJICKTPUUYCCKUM 3apsifi U DJIEMEHTApHBIC YACTHUIIBI. DJIEKTpU3AIUS
Tten. 3akoH Kynona. BzauMojelcTBHE HEMOJBIXXHBIX OSJEKTPUUECKUX 3apsiilOB BHYTPU OJHOPOJHOTO JAUAJICKTPHUKA.
brnuskonelictBue M JACHCTBHE HAa PACCTOSHUM. OJEKTpUYecKoe Tmose. HampspkeHHOCTh anekTpudeckoro moss. [IpuHiun
CyNepro3uliy NoJiel. JIMHUM HanpsKEHHOCTH dJIeKTprueckoro nojst. Teopema [Maycca. [Tone 3apsokeHHOM TUIOCKOCTH, cephl U
mapa. [IpoBOJHUKK B AIEKTPOCTATHYECKOM TioJie. J(MANIeKTpUKH B djeKTpocTaTudeckoM moiie. [lonspuzarus AUAIIEKTPHUKOB.
[loTeHUMaNbHOCTh ANEKTpOCTaTUYECKOro mnojis. lloTeHnmanpHas »HEprus 3apsga B OAHOPOAHOM BJIEKTPUYECKOM IIOJIE.
[ToTeHnMan 3MeKTPOCTATUYECKOTO MOJS U PA3HOCTh MOTEHUHUAIOB. CBSA3b MEXAY HANPS)KEHHOCTBIO AJIEKTPOCTATUYECKOTO MOJIsS
U Pa3HOCTHhIO MOTEHIMAJIOB. DKBUIOTECHIIMAIbHBIE MOBEPXHOCTU. M3MepeHue pa3sHOCTH MOTEHIMATIOB. DKCIIEPUMEHTAIBHOE
ONpENIECNICHUE DBJIEMEHTAPHOIO BJIEKTPUUECKOro 3apsiga. JJeKTpuyeckas eMKocTb. KonzaeHcaTtopsl. EMKOCTh IIOCKOTO
KOHJeHcaTtopa. Pa3znuuHble TUIBl KOHJEHCAaTOpoB. COENMHEHUS KOHJEHCATOPOB. DHEPrUs 3apsSKEHHBIX KOHIEHCATOPOB U
MpoBOAHUKOB. IlpuMmeHeHus KoHAEHCATOpoB. Onekrpuueckud TOK. I[ImoTHocTh Toka. Cuna ToKa. DJIEKTPUYECKOE II0JIe
MPOBOJHUKA C TOKOM. 3akoH Oma mius yuactka nenu. CoONpoTHBIEHHE MPOBOJHUKA. 3aBUCHUMOCTb 3JIEKTPUYECKOIO
COTPOTHBIICHHS OT Temmneparypbl. CBepxmpoBogumMocTh. Pabota m MomtHOCTh TOKa. 3akoH J[koyns—IJlenna. Dnexkrpudeckue
uenu. [locnegoBaTenpbHOE U MapalIeIbHOE COEAMHEHUS MPOBOJAHUKOB. V3MepeHne CUIlbl TOKa, HAIPSIAKEHUSI U COMPOTUBIICHUS.
DOneKkTpoaBmwxKylIas cuia. ['aapBaHYecKUe 3JE€MEHThl. AKKyMYJATOphl. 3akoH OMa juist mojaHo# nenu. 3akoH Oma Jjisl yyacTka

nenu, coaepxkamiero JJIC. Pabota m MOIHOCTh TOKA Ha y4acTke memnu, coaepskamiem DJ[C. PacueT ClIOXKHBIX IIEKTPUIESCKUX
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nenen. DNEKTPUYECKasi MPOBOJAUMOCTD PAa3JIMYHBIX BEHIECTB. JJIEKTPOHHAS MPOBOJAMMOCTh METAJUIOB. DJIEKTPUUYECKUN TOK B
pacTBOpax M pacriaBax 3JIEKTPOJIUTOB. 3aKOH 3JEKTPOJM3a. TeXHMYECKOE MPUMEHEHUE JJIEKTPOIU3a. DICKTPUUECKUU TOK B
razax. HecamMoCTOSITENbHBIN M CAMOCTOSITENIBHBIN pa3psAabl. Pa3inyHbIe TUIBI CAMOCTOSITENIBHOTO pa3psiga U UX TEXHUYECKOE
npuMmeHenue. [lmazMa. DJeKTpuyYecKMid TOK B BaKyyMme. OJEKTPOHHBIC JaMIbl: JAWOA W TPUOJ. ODJIEKTPOHHBIE ITYYKH.
DNEeKTPpOHHO-TyueBasi TpyOka. DIEKTPUUYECKUN TOK B moJynpoBojHHKaxXx. COOCTBEHHAs W MPUMECHAs DJIEKTPOIPOBOIUMOCTh
MOJIYTIPOBOAHUKOB. DJIEKTPOHHO-ABIPOUYHBIN Tniepexo (p—N-niepexon). [lomynpoBoauukoBeiii nuoj. Tpanzuctop. TepMUCTOPHI
U (hOTOPE3UCTOPHI.

MaruutHele B3aUMOJEHUCTBHUS. MAarHuTHOE MOJI€ TOKOB. BekTop MarHMTHOM MHAYKUUH. [IOTOK MAarHUTHOM WHIYKIWH.
Jlunum wmarHuTHOM wuHAYKUMHU. 3akoH buo—CaBapa—IJlannaca. 3akon Awmnepa. Ilpumenenus 3akoHa Awmrepa.
OnexTpousMepuTeNbHble TPUOOpPHL. JleiicTBre MAarHUTHOTO MOJsA Ha ABWXKYyluics 3apsan. Cumna Jlopenna. [IpumeHeHue cuiibl
Jlopenua. I{uknndeckuii yckoputenab. OTKpPBITHE 3JIEKTPOMArHUTHONM MHAYKUMHU. [IpaBuno JleHma. 3akoH 3JI€KTPOMArHUTHOM
uHayKuuu. BuxpeBoe anekrpuueckoe nojie. IC MHAyKIUHM B JBHXKYIIMXCS NPOBOJHUKAX. MIHAYKIIMOHHBIE TOKM B MaCCUBHBIX
npoBogHuKkax. CamoumHAykuusa. HHAYKTUBHOCTb. OHEPrusi MAarHUTHOrO TOJA TOKa. MarHuTHas NOpPOHUIIAEMOCTh —
XapaKTepUCTUKa MAarHUTHBIX CBOMCTB BeIIECTB. Tpu Kjjacca MarHUTHBIX BemiecTB. OOBsiCHEHWE Mapa- W JUaMarHeTU3Ma.
OcHoBHBIE cBolicTBa (eppomaraetukoB. O mpupoae ¢eppomaraerusma. llpumenenne ¢eppomarneTukoB. CBOOOIHBIE |
BBIHY)KJIEHHBIE JJiekTpudeckue konebanus. [Ipomeccer B konebatenbHOM KoHType. Popmyna Tomcona. IlepemeHHBbIM
AJEKTPUYECKUM TOK. JIeHCTBYIOIIME 3HAYEHUSI CHIIBI TOKA M HAaNpsDKEHHs. Pe3suctop B nenu nepemeHHoro toka. Konuencarop B
LeNnu MepeMeHHOro Toka. KaTyiika MHIYKTUBHOCTH B IEMU NEPEMEHHOro TOKa. 3akoH OMma M Lend MEePEMEHHOrO TOKA.
MoIHOCTh B IIENW NEPEMEHHOTO TOKAa. Pe30HAHC B 3JIEKTpUYECKOW 1enu. JIammoBelid reHepatop. ['eHepatop Ha TpaH3UCTOPE.

I'enepupoBanue snexkrpuueckoil sHeprun. I'enepatop nepeMeHHoro toka. TpancdopmaTtop. BeinmpsimieHue nepeMeHHOTro TOKA.
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Tpexdaznpiii Tok. CoenHeHHEe 00MOTOK TeHepaTopa TpexdasHoro Toka. CoeuHEHNUE MOTPEOUTENEH PIEKTPUUECKON IHEPTUU.
ACUHXpOHHBII 35ekTpoaBurarenb. Tpexdaszubiili TpanchopmaTop. IIpor3BOACTBO M UCHOJIB30BAaHUE JJIEKTPUUYECKON HHEPTHUU.
[lepemaua u  pacnpefeneHue JJIEKTpUYECKONM sHeprud. IP(PEeKTUBHOE HUCIONb30BAHUE  BJIEKTPUUYECKOM  HHEpPrum.
DJIEKTPOMAarHUTHOE TMOJEe. JJIEKTPOMArHUTHAas BOJIHA. M3nydeHue SJIEKTPOMArHUTHBIX BOJH. DHEPrus JJIEKTPOMATHUTHOMU
BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJH. [IpUHITUIIBI paiMOCBsI3U. AMIUIUTYIHAsT MOAYJsUs. JleTeKTupoBaHue KojieOaHUiA.
[Ipocrenmmin pagunonpuemMHuk. Pacnipoctpanenune paanoBoiH. Paguonmokauwms. Ilonsarue o teneBuneHuun. PazButue cpencts
cBs3u. ['eomeTpuueckas ontruka. CBETOBBIE JIyud. 3aKOH MPSIMOJUHENHOTrO pacnpocTpanenus ceera. @oromerpusa. Cuna cBera.
OcgemenHocts. Spkoctb. @otomeTpsl. [IpuHuun ®depma M 3aKOHBI reoMeTpuyeckoil ontuku. OTpaxeHue csera. [lmockoe
3epkanio. Chepuueckoe 3epkaino. [loctpoenue n3obpaxkenuii B cepruueckoM 3epkaiie. Y BeJInueHue 3epKaia.

IIpenomnenune csera. IlosHoe orpakenue. IIpenomieHue cBeTa B IUIOCKONAPAJJIEIBHOW IUIACTUHKE W TPEYTrOJbHOU
npusme. [Ipenomienne Ha chepuyeckoit moBepxHocTH. JInH3za. DOKyCHOE paccTOsTHUE M ONTHUYecKas cuia JuH3bl. Dopmyra
muH3bl. [locTpoenne nzoOpakeHH B TOHKOM JMH3e. YBenuueHue JAuH3bl. OCBEIIEHHOCTh M300paKeHUs], TaBa€MOTr0 JIMH30M.
Henocratku nun3. @otoanmapat. [lpoekuuonnsiii anmapat. ['na3. Ouku. Jlyna. Mukpockon. 3putenbHbie TpyObl. Teneckorsl.
BonnoBeie cBoiictBa cBeta. Ckopocth cBeta. Jlucmepcusi cBera. HWHrepdepenmus cBeta. J[iMHA CBETOBOM BOJIHEL.
WNuTtepdepennus B Tonkux 1wieHkax. Komnbma Hetotona. Hexotopsie mpumenenus uaTepdepennuu. Judpakuus cseta. Teopus
mudpakuuu. udpakuus Openens Ha mpocThix o0bekTax. Judpakmus Opaynrodepa. Audpakimonnas pemerka. Pa3pemaromas
CIIOCOOHOCTh MUKpPOCKOTIA U Teneckona. [lomepeunocts cBeToBbIX BOJH. [lomsipusanus cBerta. [lonepeyHOCTh CBETOBBIX BOJH H
AJIEKTpOMAarHuTHas Teopusi cBeta. Buabl uznydyenuil. Mcrounuku cBeta. CneKkTphbl U CHEKTpajibHble MPUOOPHI. BUIBI CIIEKTPOB.
Crnextpanbubiii ananu3. UHppakpacHoe u ynbTpaduoneToBoe usnydeHus. PentrenoBckue myuu. Illkama 3meKTpOMarHUTHBIX

W3JIy4YCHUM.
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OCHOBBI CIIENMAJIBHON TEOPUH OTHOCUTEJIbHOCTH

3aKOHBI 3JICKTPOJAMHAMHUKN W MPUHIMUI OTHOCUTENIBHOCTU. OmbiT MalikenbcoHa. [locTynaTel TEOpUHU OTHOCHUTEIBHOCTH.
OtHocuTenbHOCTh  OfgHOBpeMeHHOCTU. [IpeoOpazoBanusi Jlopenma. OTHOCUTENBHOCTh paccTOsiHUN. (OTHOCUTEIBHOCTD
MIPOMEKYTKOB BPEMEHU. PEISITUBUCTCKUN 3aKOH CIIOXKEHUSI CKOPOCTEH. PenmdaTuBHUCTCKas JUHAMUKA. 3aBUCHUMOCTb MAacChl OT
ckopoctu. CunxpodazoTpoH. CBA3b MEXAY MacCOM U SHEPTUEH.

KBanroBas ¢pusuka. ®Pu3nka aroMa ¥ aTOMHOI0 sApa

[Ipenmer u 3aaun KBaHTOBOM (GU3HKHU. 3apokIeHHE KBaHTOBOM Teopuu. TeruoBoe usnydenue. Pacnpenenenue sHepruu B
cnekTpe abcontoTHO uepHoro tena. ['unoresa [lnanka o kBanTax. @ororddext. Teopus hotoadpdexra. @oronsl. [Ipumenenue
dorordpdexra. Onprte I1. H. Jlebenera u C. U. BaBunosa. /laBnenue cseta. Xumuueckoe aeiicteue csera. @otorpadusi. 3anuch
Y BOCIIPOU3BEJCHUE 3ByKa B KHHO.

Crnextpanbhble 3akoHOMepHOcTH. CTpoeHue atoma. Mozenb Tomcona. Onbitel Pezepdopna. [Inanerapuas Mmonens aroma.
[Toctynarel bopa. Moaens atoma Bojgopona no bopy. DkcnepruMeEHTalbHOE JO0Ka3aTEIbCTBO CYIIECTBOBAHUSA CTAllMOHAPHBIX
cocrossHuii. TpymHoctn Tteopun bopa. KBaHTOBass Mexanuka. ['umoresa g€ bpoins O BOJHOBBIX CBOMCTBAX YACTHII.
Kopnyckynsprao-BonHoBo# ayanusMm. [udpakius snektpoHoB. CoOTHOIIEHHE HeompeaeleHHocTe [eiizenOepra. BosHbI
BepositTHOCTH. HTEepdepeHIus BeposTHOCTeH. MHOT03JICKTPOHHBIE aTOMbl. KBaHTOBBIC MCTOYHHKH CBETa — Jla3epbl. ATOMHOE
AIPO W DIIEMEHTApHBIC YacTUIIBl. MeTonbl HaOMIOACHUS W PErHCTPAlUUA DJIEMEHTAPHBIX 4YacTHIl. OTKpBITHE €CTECTBEHHOMN
paanoakTuBHOCTH. Anb(da-, Oera- W ramma-usnydeHue. PamnoakTUBHBIE TpEBpalICHHs. 3aKOH PaJUOAKTUBHOTO pacmnaja.
Ilepuon monypacnana. M3oronsl. [IpaBuno cmemienusi. ckyccTBEHHOE MpeBpallleHUe aTOMHBIX siaep. OTKpbITUE HEUTpOHA.
Crpoenue aToMHOTO siapa. SnepHble cHiibl. DHEpPrusi CBSI3M aTOMHBIX sifep. VMICKycCTBEHHas paJMOAaKTUBHOCTh. SnepHble

peakuuu. Jlenenue siaep ypana. Llennsie siapepHblie peakuuu. SAnepHeii peakrtop. Tepmosinepusie peakiuu. [Ipumenenue saepHon
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sHepruu. llonydyeHnne paguoakTUBHBIX U30TONOB U UX MPUMEHEHHUE. bUOJOrMYeCKOe NEUCTBUE PAIMOAKTUBHBIX U3JIy4eHUU. Tpu
JTama B pa3BUTHUU (PU3UKU BJIEMEHTApHBIX dYacTHIl. OTKpbITHE TO3UTpOoHA. AHTHUYacTullbl. Pacman HeWtpoHa. OTKpbITHE
HelTpuHo. [IpomexyTounbie 6030HBI — MEPEHOCUUKHU CIA0BIX B3auMoAehcTBHUM. CKOJBKO CYIIECTBYET AJIEMEHTAPHBIX YACTHII.
KBapku. BzanmoneiictBue KBapKoB. [ TTFOOHBI.
Crtpoenue BcesieHHOM
[TpuMeHUMOCTh 3aKOHOB (PUBHUKHU ISl OOBSICHEHUS! TPUPOIBI KOCMUYECKUX 00beKTOB. CoOJIHEUHAs CHUCTEMa KaK KOMILUICKC
TeJ, UMEIINX o011ee mpoucxoxacHue. O0ume xapakTepucTuku mianet. [Inanerst 3emuoi rpynmel. Jlanekue miuanetsl. CoHIe
u 3Be3nbl. Knaccudukanus 3sesn. Dpomonus CoinHia u 38e31. Ctpoenue u 3Boorus Beenennoit. Temuas matepust u TeMHas
sHeprus. Enqunas gusnueckas kaptuHa mupa. @usnka 1 HAy9YHO-TEXHUUECKasl PEBOJTIOIIHS.
JlaGopaTopHbIii NPAKTHKYM
. IsmepeHue yckopeHusi CBOOOAHOTO MaJIeHHsI C TIOMOIIBI0 MAaTEMAaTHYECKOTO MasiTHUKA.
. I3yuenue Broporo 3akoHa HeroToHa.
. MccnenoBanue Mozenu IBUKEHUS Tena, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

. M3ydyeHune 3aK0HaA COXpaHEHHs UMITYJIbCA [IPU COYAAPEHUU CTaJIbHBIX IAPOB.

1
2
3
4
5. M3ydenue 3aKoHa COXpaHEHHS] MEXaHUYECKOUN SHEPTHUU.
6. Usmepenune KIIJ] snexTpoaBuratens mpu NOAHATHH TPpy3a.

/. I3ydeHne aBTOKOJIEOaHUN.

8. 3yuenue nmomepeyHbIX BOJH B CTPYHE C 3aKPEIJICHHBIMHA KOHITAMH.
9. Uzyuenue CBOMCTB 3BYKOBBIX BOJIH.

10. OnpiTHAs TpoBepka 3akoHa ['eit-Jlroccaxka.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

30

. OnpeneneHne NpPOLIEHTHOTO CONECPKAHUS BIaru B MOKPOM CHETE.

N3yuenue pacnpeneneHus MOJIEKYJT UI€AIBHOTO ra3a Mo CKOPOCTIM (KOMITBIOTEPHOE MOJCITUPOBAHUE).
N3yuenue uneanbHOM TemioBol MamuHbl KapHo (KOMIBIOTEPHOE MOJICTIUPOBAHHUE).
N3yueHue TemioBoro B3auMoAeCTBUSI (KOMIIBIOTEPHOE MOJICIUPOBAHHUE).

N3mepenue monyinsa FOHra pe3ussl.

N3mepenue TemnepatypHOro KodppuiineHTa JMHEHHOTO PaCIIUPEHUS TBEPIbIX TEJL.
Omnpenenenue kodphuireHTa TOBEPXHOCTHOT'O HATSIKEHUS KUJIKOCTH.

N3Mepenune eMKOCTH KOHJIEHCATopa.

N3mepenne yaeapHOro CONpOTUBICHUS MPOBOIHUKA.

N3mepenue D/1C 1 BHYTpPEHHETO CONPOTUBIICHUSI UCTOYHUKA TOKA.

N3ydenue 1ienu nocTossHHOTO TokKa, coaeprxkaieit I/1C.

COopka u rpagyupoBKa OMMETpA.

Pacmupenue npenena u3aMepeHus: BOJIbTMETpa/aMIiep MeTpa.

N3ydenue temnepaTypHOU 3aBUCMMOCTH CONPOTUBIIEHUS METAJIJIOB U MOJIYIIPOBOIHUKOB.
N3ydenue npouecca MpoxoxAeHUs JIEKTPUUECKOTO TOKA B pACTBOPAX 3JIEKTPOIIUTOB.
N3ydenue noaynpoBOJHUKOBOTO JUOAA.

N3ydenue npoueccoB BHIIPSIMIICHHS IIEPEMEHHOIO TOKA.

N3yuenue nporuecca NpoxoxkIeHUs TOKa B OUIIOISIPHOM TPAaH3UCTOPE.

N3ydenue nenu nepeMeHHoro Toka.

I/I3yquI/Ie PE€30HaHCa B LICIIK IICPCMCHHOI'O TOKA.



31. U3mepenue korpuirieHTa MOIHOCTH LIENH EPEMEHHOTO TOKaA.

31

32. Uzyuenue ognodazHoro tpancopmaropa.

33. U3MepeHune eMKOCTH KOHJEHCATOpa U UHAYKTUBHOCTH KaTYILIKH.

34. O3HaKOMIIEHHE C MPOLIECCAMH MOIYJISALMH U JEMOAYISIUH (I€TEKTUPOBAHUS ) FIEKTPOMATHUTHBIX KOJIEOaHM.

35. I/I3yquI/Ie 3dKOHa IMPCJIIOMIJICHHUA CBCTA.

36. I/I3MepeHI/Ie MMOKa3aTeJIA MPCJIIOMIICHUA CTCKIIA IIPpU ITOMOIIH MUKPOCKOIIA.

37. I3mepeHne (GOKyCHOTO pacCTOSIHUS pacCEUBAIOIIEH JTMH3BL.

38. COoopka ONTHYECKUX CUCTEM.

39. UccnenoBanue nHTEpPEPEHIIUU CBETA.

40. UccnenoBanue audpakiuy CBeTa.

41. OnpeneneHre NJIMHBI CBETOBOW BOJIHBI TTPU TTOMOIIH AU(PPAKIIMOHHONW PEIIETKH.

42. Nzyuenune sBnennit potodrddexra. 3mepenue paboThl BEIX0/1a dJIEKTPOHA.

3. TemaTnyeckoe MJIaHMPOBaHHe

OO6muit meproa 0OCBOCHUS y4eOHOTro mpeaMeTa — 2 rojia, KoJIndecTBo yueOHbIX yacoB — 340.

1 roxg oOydenwus: 5 yacoB B Henemo X 34 Henenu = 170 gacos

2 rox 0oOydeHus: 5 yacoB B Henemo X 34 Heaenu = 170 gacoB

KoaunvecTBo 4acoB, 0TBOAUMOE HA M3y4YeHHE KAKIOU

NoNo TEMBbI
Ha3Banus tem ” v v
TeM 10 aBTOPCKOM MporpaMme 0 HacTosIel padboueit
nporpamme
10 kaacce
\ BBenenue 4 4
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Pa3gea 1. Mexanuka 64 70
1. | Kunematuka Touku. OCHOBHBIE ITOHATHS KHHEMATUKH 18 20
2. | Jlmnamuka. 3aKoHbI MeXaHHKH HproTOHA 10 9
3. | Cuiibl B MEXaHUKE 10 12
4. | HeuneprmanbHble cucteMbl oTcuyeTa. CHIIbI HHEPIUU 4 4
5. | 3aKOHBI COXpaHEHHs] B MEXaHUKE 10 11
6. | JIBmkeHue TBepabIX U AeOPMHUPYEMBIX Tell 4 4
7. | CraTtuka 4 5
8 | Mexanuka neopMupyemMbIX Tel 4 5
JlabopaTopHBbIil NPAKTHKYM 12 12
Pa3znen 2. Mouiekyasipaas ¢pusuka. Tepmoannamuka 34 34
9. | Pa3BuTHE npeICTABICHUI O MPUPOJIC TEILIOTHI 2 2
10. | OCHOBBI MOJICKYJISIPHO-KMHETHYECKOU TEOPHUH 5 5
11. | Temnepatypa. ['a30BbIe 3aKOHBI 6 6
12. | MonexkynsapHO-KUHETHYECKasl TEOpUs UJI€aJTbHOTO ra3a 5 5
13. | 3akoHBI TEPMOJUHAMHUKU 5 5
14. | B3auMHbIe npeBpalieHus KUJAKOCTEH U ra3oB 3 3
15. | IloBepXHOCTHOE HATSHKCHUE B KUJIKOCTSIX 3 3
16. | Trepaple Tena U UX IPEBpaIICHUE B KUJIKOCTH 3 3
17. | TensioBoe pacuiMpeHne TBEPABIX U KHIAKHX TeJI 2 2
JlaGopaTopHbIii NPAKTHKYM 8 8
Pasznen 3. DiaekTpoAMHAMHKA 34 34
BBenenue 2 2
18. | DnmekTpocTaThka 16 16
19. | [TocTOSIHHBIN ANEKTPUIECCKUI TOK 16 16
JlabGopaTopHBbIil NPAKTHKYM 8 8
PesepBHOE Bpemst 11 -
UTOI'O: 175 170
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