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ITosicHUTe/IbHAsA 3aUCKa

HopmaTuBHbIe TPaBoOBbIe, Jpyrue AOKYMeHTbl, HA OCHOBAHHHU U B COOTBETCTBHMHM C KOTOPHIMH pa3padoTaHa
pabouas nporpamma:

1. depepanbHbI TOCyAApCTBEHHbIM 00pa3oBaTenbHBIM CTaHAAPT CpefHero o01jero oOpa3oBaHUs, YTBEP)KAEHHOTO
NpYKa3oM MuHHcTepcTBa 0oOpa3oBaHus U Hayku Poccuiickoit @epeparuu ot 17.05.2012 Ne 413 (B pen. ot 29.06.2017) «O06
yTBepkAeHnr PeepasibHOTO rOCyAapCTBeHHOT0 06pa3oBaTelbHOTO CTaHAapTa Cpe/iHero (TI0THOTO0) 0b11jero 0Opa3oBaHuUs».

2. OcHoBHast oOpa3oBare/bHasi IIporpamMma cpegHero obirero oopasosanusi MBOY rumnaszuu Ne 11 r.o. Camapa.

3. O.A.KpsicaHoBa, I.f1.MskuieB. Pabouas nporpamma K muanu Y MK I''fI.MsikuitieBa. ®usuka (yry6sieHHbIA YPOBEHb).

10-11 knaccel. — M.: Ipoda, 2017

Hcrnonb3yeMble VUeOHUKH:

MsikuiieB I".51., CunsakoB A.3. ®usuka. Mexanuka (yrnyb6/eHHbIM ypoBeHb). 10 kinacc — M.: [Ipoda, 2018

Msikuiies I'.41., CunsikoB A.3. MonekynsipHas ¢pu3srka. TepmoguHamuka (yriybneHHbId ypoBeHb). 10 kimacc — M.: Ipoda,
2018
MsikuineB I".51., CunsikoB A.3. ®u3nka. dnekTpoarHaMuKa (yrayoseHHbIN ypoBeHb). 10-11 kmaccel — M.: [Ipoda, 2018

Msikuiies I".51., CunsakoB A.3. ®usuka. Kosmebanus u BosHbI (yIyO/eHHBIN YpoBeHb). 11 kacc — M.: [Ipoda, 2018

MsikuinieB I".51., CunsikoB A.3. ®u3snka. Konebanus v BoHbI (YrayOseHHBIM ypoBeHb). 11 Kinacc — M.: Ipoda, 2018
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1. Ilmanupyemble pe3yabTaTbl 0CBOGHHUA YUeOHOT0 IpeaMeTa.

JIMYHOCTHBIMH pe3y/IbTaTaMu 00yueHusi pu3nKe B cpejHel IIKO/Ie AB/IAIOTCA:

8 cchepe omHoweHull obyuarowjuxcs K cebe, K ceoeMy 300p08bt0, K NO3HAHUIO Cebsl — OpPHeHTallvs Ha AOCTKeHre TMUHOTO
CUaCThbsl, peanu3aliiio MO3UTUBHBIX JKU3HEHHBIX TEepPCIIeKTUB, WHUI[MaTUBHOCTh, KPEaTUBHOCTh, TOTOBHOCTb U CIIOCOOHOCTH K
JIMYHOCTHOMY CaMOOIIpe/ie/ieHHt0, CIIOCOOHOCTb CTaBUTh 1€/l U CTPOUThH >KM3HEHHbIe TIIaHbl; TOTOBHOCTh U CITOCOOHOCTH
obecrieunTh cebe ¥ CBOMM ONMM3KUM [IOCTOMHYIO J>KM3Hb B TPOI[ECCE CAMOCTOSITETbHOW, TBOPUECKOWM ¥ OTBETCTBEHHOMU
JesiTe/IbHOCTH, K OTCTauBaHWIO JIMUHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHMsI, BbIpabaTbiBaTb COOCTBEHHYIO TMO3MLIUIO TI0
OTHOILIEHHUTO K 00I1[eCTBEHHO-TIOJTUTUUECKUM COOBITHSIM TIPOIIJIOTO 1 HACTOSIIIIEr0 Ha OCHOBE 0CO3HAHUS U OCMBIC/IEHUSI NCTOPUH,
JYXOBHBIX I1I€HHOCTeM W [JOCTWKEHWM Hallleli CTpaHbl, K CaMOpa3BUTHI0O U CaMOBOCIIMTAaHUIO B COOTBETCTBUU C
o0I1ieue/IoBeUeCKUMH 1[eHHOCTAMU M H/leajlaMd T'PaKZAHCKOTO OOIIecTBa; MPUHSTHE W peayv3alids IIeHHOCTed 370pOBOTO U
Ge3omacHoro obOpa3a >kKW3HU, Oepe)KHOe, OTBETCTBEHHOE U KOMITETEHTHOe OTHOIIleHHWe K COOCTBeHHOMY (U3nueckoMy u
TICUXO0JIOTMUYEeCKOMY 37I0POBBIO;

8 cqhepe omHoweHutl obyuarowjuxcst Kk Poccuu kak k PoouHe (Omeuecmgy) — pOCCHICKasi HI€HTUYHOCTh, CITOCOOHOCTh K
OCO3HAaHHI0 POCCUMCKON HAEHTUYHOCTA B TMONUKY/JIBTYDHOM COLIMYMe, UYBCTBO TPUYACTHOCTU K WCTOPUKO-KY/IBTYPHOMU
OOIIIHOCTH POCCUICKOTO Hapoja U cyabbe Poccuu, maTpuoTH3M, TOTOBHOCTb K Cy)KeHUto OTeuecTBY, ero 3aljuTe; yBaXkeHHe K
CBOEMY HapoAy, YyBCTBO OTBETCTBEHHOCTH Tepes, PofuHON, ropAOCTU 3a CBOM Kpai, CBOIO PoiuHY, Tpolioe U HacTosiiee
MHOTOHAI[MOHA/ILHOTO Hapoza Poccuu, yBakeHHe TOCYAAPCTBEHHBIX CUMBOJIOB (rep0, ar, rumH); opMHUpoBaHUe YBayKeHUs K
PYCCKOMY $I3bIKY KaK roCy/lapCTBeHHOMY si3biKy Poccutickoit Peziepaiiviu, sIBASIOIEMYCSI OCHOBOM POCCUMCKONM UIEHTUUHOCTH U
I7IaBHBIM (DaKTOPOM HAI[MOHA/ILHOTO CaMOOTIpe/ie/ieHus]; BOCTIMTaHWe YBa)KeHUSI K KYJIbType, Si3bIKaM, TPaJuLUsaM U 00ObIuasm

Hapo/I0B, MpOXKUBatolUX B Poccuiickont ®esepaiiyy;
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8 chepe omHoweHull obyuarOWuxcsi K 3aKOHY, 20Cy0apcmey U K 2paxcOdHCKoMy obujecmey — TpakJIaHCTBEHHOCTb,
rpak/laHCKast TIO3ULIMsA aKTMBHOTO W OTBETCTBEHHOT'O WieHa POCCHUMCKOrO 00IIecTBa, OCO3HAIOIIEro CBOM KOHCTUTYIIMOHHBIE
mpaBa ¥ 00s13aHHOCTH, YBa’KaloIl[eT0 3aKOH W TIPABOIOPSIOK, OCO3HAHHO MPHUHUMAIOIIEro TPaJMIMOHHbIE HallMOHAIbHbIE U
o011ieueIoBeUe CKMe T'yMaHUCTHUECKHE U IEMOKPaTHUYeCKHe 1[eHHOCTH, TOTOBOTO K YYaCTHIO B O0IIeCTBEHHOM »KU3HH; MPHU3HAHKEe
HEOTUY)KIaeMOCTH OCHOBHBIX IpaB M CBOOOA uesOBeKa, KOTOpble TIPUHAJJIeKaT KaKJOMy OT POKAEHUs, TOTOBHOCTb K
OCYII[eCTB/IEHHI0O COOCTBEHHBIX TIpaB M CB0OOOJ 0e3 HapymieHWs TpaB W CBOOOA JPYruX JIMI], TOTOBHOCTb OTCTaWBaTh
coOcTBeHHbIe TpaBa U CBOOO/IbI UesioBeKa U Tpak/jaHWHa COIVIAaCHO OOIenprU3HaHHbIM MPUHLMIIAM ¥ HOPMaM Me>KyHapOJHOTr0
TpaBa U B COOTBeTCTBUU ¢ KoHcTuTylment Poccuiickoit Penepaiuu, rpaBoBasi U MOJIMTHYECKasi TPaMOTHOCTh; MUPOBO33peHHe,
COOTBETCTBYIOIlee COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKW U OOIleCTBEHHOHN MpaKTHUKW, OCHOBAaHHOE Ha Auajsiore KY/bTyp, a
TaKKe pa3/UUHbIX (opM 0O0I[eCTBEHHOTO CO3HAHHWs, OCO3HaHHE CBOEro MeCcTa B IOJIMKYJLTYPHOM MHpe; WHTepHUOpPU3aLIUs
1[eHHOCTel ZIeMOKpaTUU U COL[Ma/ibHOW CONMMIAPHOCTH, TOTOBHOCTb K JJOTOBOPHOMY Pery/TMpPOBAaHUIO OTHOIIIEHWM B TPyTIIe WU
COLMaNbHOM OpraHU3aIM; TOTOBHOCTh OOYYAIOIIUXCS K KOHCTPYKTMBHOMY YYaCTHIO B TIPUHSATHUW PEIIeHWH, 3aTpardBarolux
1paBa M MHTEPEChI, B TOM UKC/ie B pa3MUHbIX (opmax o0OIIeCTBeHHOW CaMOOpraHW3al[iH, CAMOYIIPaB/IeHHs, OOIeCTBEHHO
3HAUMMOM [1esiTelTbHOCTH; TIPMBEP)KeHHOCTh W/iesiM WHTepHal[MoHan3Ma, ApY>KObl, paBeHCTBA, B3aHMMOIIOMOII[M HApO/OB;
BOCTIMTaHUe YBa)XUTETbHOTO OTHOILIEHHSI K Hal[MOHAJbHOMY [IOCTOWMHCTBY JHO[iel, UX UyBCTBaM, PeJIUTHMO3HBIM yOexIeHUsIM;
TOTOBHOCTH 00yYarOIIUXCsI IPOTUBOCTOSTH HUIE0JIOTUN SKCTPEMU3Ma, Hal[MOHAM3Ma, KCeHo(hoOun, KOpPYIILUH, JTUCKPUMHUHALINN
TI0 COIMAJ/IbHBIM, PeJIMTUO3HBIM, PAaCOBBIM, HAIJMOHATBLHBIM TIPU3HAKAM U JPYTUM HeTaTUBHBIM COI[MA/IbHBIM SIBIEHUSIM;

8 chepe omHoweHuUll 0OyUaOWUXCS C OKPyHcaroWuMu A00bMU — HPABCTBEHHOE CO3HaHWe W TIOBe/leHHe Ha OCHOBE
yCBOeHHsT 0O0IIjeuesloBedeCKUX ILIeHHOCTEH, TOJIEPAHTHOTO CO3HAaHWS W TIOBe/IeHUS B TIOJIUKYJIBTYPHOM MUpE, TOTOBHOCTU U

CITOCOOHOCTH BECTH Avajior ¢ ApyruMu JIrogbMH, NOCTHUI'aTb B HEM B3dWMMOIIOHMMdHUA, HAXOAWUTb O6H_[I/Ie nejanM U COTpyagHHU4daThb
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ISl UX TOCTYDKEHUS; TIPUHSITHE T'YMaHUCTUUeCKUX 1[eHHOCTel, 0CO3HaHHOe, YBaXKUTEIbHOEe U o0poyKeraTelbHOe OTHOIIIEHHE K
JIPyTrOMY YeJIOBEeKY, er0 MHEHHIO, MUPOBO33PEHHI0; CITOCOOHOCTH K COMepEXXMBAHUIO ¥ (POPMUPOBAHUIO TIO3UTUBHOTO OTHOIIIEHUS
K JIIOASIM, B TOM UMCJ/Ie K JIMI[aM C OrpaHUYeHHBIMH BO3MOXKHOCTSIMM 37I0POBbSI U MHBa/IHMAaM; Oepe)kHOe, OTBETCTBEHHOE U
KOMIIeTeHTHOe OTHOIlleHHe K (PU3NUecKoMy U TICUXOJOTUUEeCKOMY 3/I0POBBIO [IPYTHUX JIOfled, YMeHHe OKa3bIBaTb I1epBYIO
TIOMOIIIb; (hOpMHPOBaHHe BbIpa)KEHHOW B TIOBEJIeHMM HPABCTBEHHOM TIO3WIMM, B TOM UHC/Ie CITOCOOHOCTH K CO3HATeTbHOMY
BLIOOPY /00pa, HPaBCTBEHHOIO CO3HAHMS U TIOBeZIeHHSI Ha OCHOBE YCBOEHHUs O0IreuesioBeueCKruX [IEHHOCTeM W HPaBCTBEHHBIX
YyBCTB (UeCTb, [IO/T, CIIpaBeyIMBOCTb, MUJIOCEP/IE U JIPYKe/T00ue); KOMIIeTeHIIMM COTPYJHUYEeCTBa CO CBePCTHUKAaMU, JeTbMH
MJIQ/IIIIero BO3pacTa, B3POCIBIMH B 00pa30BaTe/ibHOM, OOIeCTBEeHHO TI0/Ie3HOM, yueOHO-MCC/iefoBaTe/IbCKOM, MPOEKTHON U
IPYTUX BUIAX AeSITeTbHOCTH;

8 cgepe omHoweHull 0OYUAOWUXCS K OKpyxycaroujeMy Mupy, K JHcugoli npupooe, XyO0OXdceCmeeHHOU Ky/libmype —
MHPOBO33p€eHre, COOTBETCTBYIOIlee COBPEMEHHOMY YPOBHIO pa3BUTUS HAayKW, 3HAUMMOCTh HAyKH, TOTOBHOCTb K Hay4HO-
TEXHUUECKOMY TBODYECTBY, B/aJleHWe [O0CTOBEPHOW HH(OpMaluer O MepefoBbIX [JOCTMXKEHUSIX W OTKPBITUSIX MHPOBOW M
OTeueCTBEHHOM HayKH, 3aMHTePeCOBAHHOCTh B HAYUHBIX 3HAHUSIX 00 yCTPOMCTBe MMpa U 00I[eCTBa; TOTOBHOCTb U CITOCOOHOCTh
K 00pa30BaHMIO, B TOM UHC/ie CaMOOOpa30BaHHUIO, Ha MPOTSHDKEHWM BCEM KWU3HM; CO3HATe/bHOE OTHOIIeHHe K HelpepbIBHOMY
o0pa30BaHHI0 KaK YC/JIOBUIO YCITEIIHOM mMpodecCMoHalbHONW UM OOIIeCTBeHHON JesTelbHOCTH; 3KOJIOTMYecKasi KyJbTypa,
Oepe>kHOe OTHOIIIEHWe K POAHOM 3eMjie, TpUpPOJHbIM OorarcTtBam Poccuy u Mupa, TIOHMMaHHEe BJIHSHUS COLAATbHO-
9KOHOMHUYECKHUX IIPOLIeCCOB Ha COCTOSIHME TIPUPOJHOM M COIfMATbHOM Cpe/bl, OTBETCTBEHHOCTb 3a COCTOSTHHE TIPUPOIHBIX
pecypcoB, yMeHUI YW HaBLIKOB Pa3yMHOT'O TPHUPOZOII0/Ib30BaHUs, HeTePIMMOe OTHOIeHUe K JeHCTBUSM, MPUHOCSIHUM Bpe[
9KOJIOTUM; TIPUOOpeTeHHe OIbITa 3KOJI0ro-HarpaB/eHHON [leATelbHOCTH; 3CTeTUUeCKoe OTHOIIeHWe K MHPY, T'OTOBHOCTh K

3CTeTUYEeCKOMY 00yCTpOMCTBY COOCTBEHHOTO ObITa;
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8 chepe omHoweHull obyuarowuxcs K mpyoy, 8 cgepe coyuanbHO-3KOHOMUUYECKUX OMHOWeHUll — yBakeHHe Bcex (hopMm
COOCTBEHHOCTH, TOTOBHOCTb K 3all[UTe CBOel COOCTBEHHOCTW; OCO3HAHHBINA BBIOOp Oymyired rpodeccru Kak MyTh W CIOCOO
peasii3aiiyi COOCTBEHHBIX KU3HEHHBIX TVIAHOB; TOTOBHOCTh 00YYarOIIUXCS K TPYZ0BO# TIpodheCcCHOHA/LHOM /leATeTbHOCTH KakK K
BO3MO)KHOCTU y4YaCTHsI B PellleHUM JTMYHBIX, 00IlleCTBeHHBIX, rOCY/IapCTBEHHBIX, 0O0IIjeHal[MOHaMbHBIX MP00/eM; TOTpeOHOCTh
TPYZIUTLCS, yBaKeHWe K TPYJAy W JIIOASM TpYy/a, TPY/OBbIM AOCTWKEHUsIM, J0OpOCOBeCTHOe, OTBETCTBEHHOe U TBOPYECKOe
OTHOILLIEHWe K Pa3HbIM BUJlaM TPYZAOBOH JesTebHOCTHA, TOTOBHOCTh K CaMOOOC/Ty>KMBaHHIO, BK/ItoUasi 0OyueHre U BBIMOJTHEHHe
JIOMAIITHUX 00s13aHHOCTeH.

MertanpejMeTHbIe pe3y/bTaThl 00yueHHsa (uU3NKe B CcpeJHed IIKo/ie TpeJACTaB/IeHbl TpeMs TIpynnaMu
YHHBEpPCa/IbHBIX Y4eOHBIX /IeHCTBUM:

Pery/isiTUBHbIE YHUBEPCA/IbHbIE yUeOHbIE AeHCTBUA

BbINyCKHUK HayuUTCS:

* CaMOCTOSITETBHO OTIPe/IeNISITh 1e/IU, CTaBUTh U (POPMYIMPOBaTh COOCTBEHHBIE 3a/laur B 00pa30BaTe/IbHOM /1eITe/IbHOCTH 1
JKU3HEHHBIX CUTYal[UsX;

* OLIeHMBaTh pecypcChl, B TOM UHC/ie BpeMs W [pyrvMe HemaTepua/ibHble pecypchbl, HeoOXO[uMble Jis AOCTHXXKEeHUs
TOCTaB/IeHHOU paHee LieJiy;

* COTIOCTABJISITH UMEIOIINeCs] BO3MOKHOCTH M He0OXO[UMbIe JJisT JOCTVKEHUS 118/ PeCypChI;

* OpraHU30BBIBaTh IPPEKTUBHBIN MTOUCK PeCypCOB, HEOOXOAUMBIX /IS JOCTHKEHUS IO0CTaB/IeHHOH 11e/1u;

* OTIpe/ie/IsiTh HeCKOJIbKO TTyTel [OCTHXXKeHUs TTOCTaB/IeHHOM 11e/y;

* BBIOMpATh ONTUMA/bHBIN MyTh AOCTMKEHHS 11e/IM C YUeToM 3P GeKTUBHOCTH PaCcX0[0BaHUsI peCypCOB U OCHOBBLIBAsICh Ha

coobpakeHUsIX ITUKU U MOPaJiy;



* 3a/1aBaTh MapaMeTpbl U KPUTEPHUH, 110 KOTOPbIM MOXKHO OTIPeJeIUTh, UTO Lie/ib JOCTUTHYTa;
* COTOCTAaB/ISITh TIOJIyYeHHbIN pe3y/bTaT AesiTebHOCTU C ITOCTaB/IeHHOU 3apaHee LieJbio;
* OI[eHMBATh TOC/IE[ICTBUS JAOCTW>KEHUsI TTOCTaBJIEHHOM Iie/id B yueOHOUW esTe/lbHOCTH, COOCTBEHHOM >KHU3HU U KU3HU
OKPY’KaroIuX JIHoJen.
ITo3HaBaTe/bHBbIE YHUBEPCA/IbHBbIE YUeOHbIe el CTBHS
BBIMTyCKHUK HayuWTCS:
* KDUTUUECKU OLIeHUBAaTh U MHTePNPeTUPOBaTh UH(POPMALIMIO C pa3HbIX MO3ULUH;
* pacrio3HaBarh ¥ (PMKCUPOBaTh MPOTUBOpPeUUs: B MH(GOPMAalIMOHHBIX NCTOUHUKAX;
* WCI0J/Ib30BaTh pa3/MyHble MOJelbHO-CXeMaThYeCKUe Cpe/CTBa [jisi Mpe/CTaB/IeHUs BbISIBJIEHHbIX B WH(OPMAI[MOHHbBIX
HCTOYHUKAX TIPOTUBOPEUNii;
* OCYIIIeCTB/IATh Pa3BePHYThI MHPOPMAIIMOHHBINA TIOWCK U CTaBUTh Ha ero OCHOBe HOBbIe (yueOHbIe W MO3HABaTe/bHbIE)
3a/1auu;
* MICKaTh M HAaX0AUTh 0000I1[eHHBIe CTIOCOOBI PelleHus 3a7iay;
* MPUBOJUTh KPUTHUECKHE apryMeHThl KaK B OTHOIIIEHWM COOCTBEHHOTO CY)KIeHUs, TaK U B OTHOIIEHUU [eHCTBUM U
CY>XJIeHUH [IpyTOro;
* aHA/IM3UPOBaTh U TPeoOpa30BLIBaTh MPOOIEMHO-TIPOTHBOPEUNBBIE CUTYAL[UH;
* BBIXOJIUTh 32 paMKH yueOHOTO0 TpeMeTa 1 OCYIIeCTB/IATh Lie/leHarpaB/IeHHbIM MOMCK BO3MOYKHOCTH IIMPOKOTO IepeHoca
CPeJiCTB U CII0CO00B JIeMCTBUS;
* BBICTpavMBaTh WHWBUAYaTbHYIO 00pa3oBaTe/NbHYI0 TpPAeKTOPHIO, YUWTHIBAas OrPAHUUYEHHS] CO CTOPOHBI APYTHUX

YU4aCTHHKOB 1 peCypCHbIE€ OI'DAaHUYEHUS;
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* MEHSITh U y/iep>KUBaTh pa3Hble MO3ULIMU B [103HABATebHOU JlesiTe/IbHOCTH (ObITh yUeHUKOM U yurTesieM; GopMyIupoBaTh
oOpa3oBaTre/bHbIN 3alpOC U BBITIOHATL KOHCY/IbTaTUBHbIE (DYHKLIMKA CAMOCTOSITE/IbHO; CTaBUThH MpoOsieMy U paboTaTtb Haj, ee
pellleHreM; YIIpaB/IsSTh COBMECTHOU IM03HABATE/IbHOM JeITe/IbHOCTBIO U MOAUMHATHCS).

KoMMyHUKaTHBHbIe YHHBepCa/lbHbIe yueOHbIe /[eHCTBUS

BbINyCKHYK HayunTCH:

* OCYLIEeCTBJISITh /Ie/IOBYI0 KOMMYHHKALIMIO KaK CO CBEPCTHUKaMH, TaK M CO B3pOC/bIMU (Kak BHYTpU oOpa3oBaTenbHOMN
OpraHu3aliy, Tak U 3a ee rpejie/laMm);

* [IPU OCYILL[eCTB/IEHUU TPYNIOBOM paboThl ObITH KaK PYKOBOJAUTE/IEM, TaK U UJIeHOM MPOEKTHOW KOMaH/Ibl B Pa3HbIX POJISIX
(reHepaTopoM ujel, KPUTUKOM, UCTIOTHUTEIEM, TIPE3eHTYHOLUM U T. [.);

* pa3sBepHYTO, JIOTUYHO U TOUHO M3JlaraTb CBOK) TOYKY 3PEeHUs C UCIO/Ib30BaHHWEM a/|eKBaTHBIX (YCTHBIX M MHMCbMEHHBIX)
SI3bIKOBBIX CPeJICTB;

* pacrio3HaBaTh KOH(IMKTOTeHHbIe CUTYaly Y TIpeloTBPAallaTh KOH(JIMKTHI 10 UX aKTUBHOM (ha3bl;

* KOODJWHUPOBaTh U BBHITIONHATH PAabOTy B YCJIOBUSX BHUPTYaJbHOTO B3aMMOENCTBUSI (WIM COUYETAaHUs] peasbHOTO U
BUPTYaAJILHOIO);

* COIVIaCOBBIBATh MO3MLMM YI€HOB KOMaH/Ibl B rpoLjecce paboThl HaJ, 00L{UM MPOAYKTOM/peLleHneM;

* TIpe/ICTaB/ATh MyOMMUHO pe3y/bTaThl MHAWBUAYaJIbHOW U TPYMIOBOM AeATeNbHOCTH, Kak repesi 3HaKOMOM, TakK U Tepe
He3HAaKOMOW ayJIUTOpHeEN;

* Moi0MpaTh MTAPTHEPOB [I/IsI e/I0BOM KOMMYHUKALIMU, UCXOZs U3 COOOpakeHUH pe3y/IbTaTUBHOCTH B3aUMO/IENCTBYS, a He

JIMYHBIX CHMHaTHﬁ;
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* BOCIIPMHUMAThb KPUTUYECKWEe 3aMeuaHHUs Kak pecypC COOCTBEHHOTO Pa3BUTHS; * TOUHO M e€MKO (POPMY/IMpOBaTh Kak
KPUTUYeCKHe, TaK U 0f00puTe/TbHbIEe 3aMeUaHusi B afjpec APYyTUX Jitoflell B paMKax /ie/ioBoi U o6pa3oBaTesibHONM KOMMYHHUKALUH,
n30berasi Py 3TOM JINUHOCTHBIX OLIEHOYHBIX CYK/IE€HUH.

IIpegMeTHbIe pe3yabTarbl 00yueHusi (pu3nke B cpeJjHeH HIKO/Ie
BBbINMycKHUK Ha yri1y0ieHHOM YPOBHE HAYUUTCSI:
* 00BSICHAIT M AHAJIM3MPOBATh POJib U MeCTO (M3UKU B (POPMUPOBAHMM COBPEMEHHON HayuHOW KapTHUHBI MHUDA, B Pa3BUTHU
COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B TIPAKTUUYECKOU JIeSITe/TbHOCTH JIFOJeH;
* XapaKTepU30BaTh B3aUMOCBS3b MeXXY (PU3UKOM U IPYTUMU eCTeCTBEeHHbIMU HayKaMU;
* XapaKTepu30BaTb CHCTEMHYIO CBSi3b MEX/Ay OCHOBOMO/IAratoIUMU HayYHbIMU TOHSTUSIMU: MPOCTPAHCTBO, BPEMsi, MaTepus
(BewecTBO, 10Je), IBU>XKEeHUe, CUjla, SHeprus;
* TIOHUMAaTh U OOBSICHATH 11€JIOCTHOCTb (PM3MUECKOUM TeopWH, pa3/inyaTh I'PaHULIbI ee TIPUMEHUMOCTH W MeCTO B DSy APYrUX
(r3UUeCKUX Teopuis;
* B/IAZieTb TpHEMaMH TOCTPOeHUsI TeOPeTHUeCKUX [0Ka3aTesbCTB, a TaKKe MPOTHO3UPOBAaHHS 0COOEHHOCTEeM TpOTeKaHUs
(br3nUeCcKrX sIB/IEHWHA M TPOLIECCOB HAa OCHOBE TOJIyYeHHBIX TeOpeTHMUeCKHWX BBIBOAOB M [I0Ka3aTe/bCTB; * CAMOCTOSITEbHO
KOHCTPYHPOBaTh JKCTMepUMeHTalbHble YCTAaHOBKU i1 TIPOBEPKU BBIJBUHYTHIX TUIIOTE3, DPACCUMTHIBaTh abOCOMIOTHYIO U
OTHOCHTEJIbHYHO MOTPeLIHOCTH;
* CaMOCTOSITe/IbHO TJIaHUPOBATh Y TIPOBOAUTDH (PU3HUeCKUe SKCTIePUMEHTHI;
* pellaTb TPAKTUKO-OPUEHTHPOBAaHHbIE KaueCTBeHHble W pacueTHble ¢uU3MUeCKHWe 3aZlaul KaKk C OIMOpOM Ha H3BEeCTHbIe
¢du3nUeckue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IeJIM, TaK U C OTIOPOM Ha TeKCThI C U30bITOYHOM UH(OpMaIiel;

* 00BACHATL I'PAHULILI TPUMEHEeHHUS U3YUeHHbIX (PH3HMueCcKUX MOJesieH TIpU pelleHuH (PU3nueCcKux U MeXXIIpeIMeTHBIX 3a/1au;
b
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* BBIJIBUTaTh TUITOTE3bI HA OCHOBE 3HAHUST OCHOBOITO/IAralMUX (hHU3MUeCKUX 3aKOHOMEPHOCTEH M 3aKOHOB;

* XapaKTepH30BaTh I7100abHbIe TIPOOJIEMBI, CTOSIIHE TTIepe/l UeJIOBeUeCTBOM: YHepreTUUeCKre, ChIpheBble, SKOJIOTHUeCKHe U POJIb
(U3UKY B PeIIeHrH 3TUX TIPo0/ieM;

* 00BSICHITH MPUHLIUIIBI PAOOTHI ¥ XapaKTePHUCTHUKU U3yUeHHBIX MallliH, MPUOOPOB 1 TeXHUUECKHUX YCTPOUCTB;

* OOBSCHATH YC/IOBUSI TIpUMEHEHHUs (U3UUeCKUX Mojeflel TIpy pellleHuHd (QU3NUYecKHUX 3ajjau, HAXOAWUTb a/IeKBaTHYIO
TIPeIJIOKEHHOM 3aziaue (PU3HUecKyro Moje/b, pa3peliarh MpobseMy Kak Ha OCHOBe MMEIOIIUXCS 3HAHWM, TaK M TIPU TTOMOIIU
METO/IOB OLIEHKHU.

[TpumeHUTEeNBHO K TEMaM Kypca yUeHUK CMOJKeT:

— 3HaTh:

npegMeT U METOAbI MCC/IeIoBaHUSI (GU3UKU; CTPYKTYPY (DM3MUeCKMX TeOpHM, MEeTOZ, HayyHOro TO3HaHUs, 0COOeHHOCTH
y3yueHus (HU3UKY;

— OOBACHATH SIB/ICHUS:

TOCTYyTIaTelbHOe [IBMKEHHWe; [IBUD)KeHWe TI0 OKPY)KHOCTM C TIOCTOSTHHOM T10 MOAY/IH0 CKOPOCTBHIO; [IBU)KEHHe TeJa,
OpOIIIeHHOTO TI0J YIJIOM K TOPH30HTY; CBOOOJHOE TIaZileHWe Tesl; OTHOCHTE/NIbHOCTb [BVDKEHUsS; WHEpLVs; B3aNMOZENCTBUE,;
BCEMHUPHOT'O TATOTEeHMsI, YIIPYTOCTH, TPeHHUsI, HEBeCOMOCTHU U TTeperpy3KH; Bpalliare/ibHOe JABM>KeHHe; paBHOBECHS TBEPZOro Tera;
nedopMaliui TBePABIX TeJsl, JaB/lieHHe B JKUAKOCTSIX W rasax, MojeT Tesl; KomebaTe/nbHOe ABM>KeHHEe, CBOOOAHBIE, 3aTyXaroIlue
1 BIHY)KJIeHHbIe KosmebaHusl, pe30HaHC, aBTOKOjeOaHMs, MpeBpalljeHHe SHePruy MpH TapMOHHUYECKUX KoJie0aHHUsIX; BOHOBOM
Tripoliecc, u3jiyueHue 3ByKa, UHTepdepeHIUss U AUPPAKIUs BOJH, OTPa)KeHHWe U TpesioM/ieHre BOJH, aKyCTUUYeCKUM pe30HaHC,
oOpa3oBaHue CTOsiUel BOJIHBI, My3bIKa/JbHble 3ByKH U IITyMbI; OPOYHOBCKOe [BIDKEHHE, B3aUMOJI€HCTBHE MOJIEKY/; TeryIOBOe

paBHOBecHe, HeoOpaTUMOCTh TIPOIIeCCOB B MPUpOjie; HCIapeHue, KOHZEHCAI[Wsl, PaBHOBECHE MEXy >KUJKOCTbIO W Ta3oM,
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KPUTHUYECKOe COCTOsSIHMEe, KUIeHWe, CXKWKeHWe Ta30B, BJaKHOCTb BO3/[yxXa; ITTOBEDXHOCTHOE HaTsDKeHWe, CMauuBaHUe,
KalTu/UISIpHBIe SIBJIEHUs]; TUIaB/ieHWe W OTBep/ieBaHHWe, W3MeHeHHe oObema Tejla TIpU TI/IaBIEHHH W OTBep/ieBaHUH, Ae(eKThbl B
KpHCTa/l/laX; TeIJIOBOe JIMHeWHOe YW 00beMHOe paclldpeHue, paclidpeHre BOJbI; 37eKTpU3alis TeJs, B3avMOJelCTBUe
HETIO/IBV)KHBIX 3/IeKTPUYECKUX 3apsiJOB BHYTPU OAHOPOJAHOTO [W3MEKTPUKa, 3/eKTPOCTaTHUecKasl 3allldTa, I0Jpr3alius
JIN3J/IeKTPUKA; COMPOTUB/IEHUE, CBEPXTIPOBOJMMOCTh; 37IeKTPOHHAsI TIPOBOIMMOCTb METaJsl/IOB, 37IeKTPUUeCKUi TOK B PaCTBOpax 1
pacriaBax /1eKTPOJIUTOB, IeKTPUUeCKUM TOK B ra3ax, 3JIeKTPUUYECKUN TOK B BaKyyMe, 37IeKTPUUeCKUl TOK B MOTYTIPOBOAHUKAX;
BO3HUKHOBEHME MarHWTHOTO T10Jisl, MarHUTHbIE B3aUMO/IeMCTBUS, J€MCTBME MarHUTHOTO T0JI Ha MPOBOJHUK C TOKOM, [leHiCTBHE
MarHuTHOTO TOJsl Ha ABWXKYILUWCS 3apsi[i; JIeKTPOMarHUTHAsi WHAYKLUS, CaMOMHAYKIIMS; MapaMarHeTusM, AuaMarHeTUsM,
dbeppomarHeTam; CcBOOOJHBIE W BBIHY)K/EHHBIE 37IeKTpUUeCKUe KosiebaHMs], TPOIiecchl B KomebaTe/lbHOM KOHTYpPe, Pe3ucTOp
B 1]eM1 [TepeMeHHOTr0 TOKa, KaTylllka UHAYKTUBHOCTH B 1]eT1 TlepeMeHHOT0 TOKa, eMKOCTh B 1iel1 IlepeMeHHOr0 TOKa, pe30HaHC B
3/IEKTPUUECKOM TIeMH; TeHePUPOBaHUe 37IeKTPUUeCKOW SHEPTHH, BhITIPSM/IEHHe TIepeMeHHOT0 TOKa, CoeJuHeHWe ToTpebuTesieid
3JIEKTPUUYECKOM SHEepruu, Tepefiadya W pacripefiejieHHe 37eKTPUUeCKOl SHepPruM; BO3HUKHOBEHHE 3/1eKTPOMarHUTHOIO TIOJs,
repeziada 3/IeKTPOMarHUTHBIX B3auUMO/IeliCTBUM, MOIVIOIIeHUe, OTpaXkeHue, TIpesioMyieHre, UHTep@epeHiys 31eKTPOMarHUTHBIX
BOJIH, pacrpOCTpaHeHue paJiMOBOJIH, PaJMoJioKalus, oOpa3oBaHUe BHUAEOCUTHAsIA; MPSMOJMHENHOe pacrpoCcTpaHeHWe CBeTa,
OTpa)keHHWe U TpesioMJIeHWe CBeTa, TIOJTHOe OTpa)keHue cBeTa, pedpakiusi CBeTa, MUpax, abeppaiusi; WHTepdepeHLys,
audpakuus, — Aucnepcuss U ToJsipU3alids  CBeTa;  W3/iyudeHMe  cBeTa  (TeruioBoe — U3/JyueHUe,  37eKTPOJItO-
MHHeCLIeHLIUsI, KaTo/J0/IFOMUHECLIeHI[Ysl, XeMUTFOMUHEeCLIEHIUSI, (POTOFOMUHECLIEHI[US); OTHOCUTEbHOCTh OJJHOBPEMEHHOCTH,
OTHOCHUTEeTbHOCTh PaCCTOSIHUM, OTHOCUTE/IbHOCTb TIPOMEXYTKOB BpeMeHU; paBHOBeCHOe TerioBoe usnyueHue, GhoTtosddexT,
3¢ dektT KomriToHa, fAaB/ieHre CBeTa, XMMUUeCKOoe eiCTBUe CBeTa, 3aliMCh U BOCIIPOM3Be/leHUe 3ByKa; U3TyueHre CBeTa aTOMOM,

KOPIYCKY/ISIDHO-BOJIHOBOM ~ /lya/ii3M; eCTeCTBeHHass M WCKYCCTBeHHasi paJiMOaKTUBHOCTh; cjaboe B3auMO/ieiiCTBUe,
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B3alMMOJIENCTBUEe KBapKOB; BO3HWKHOBeHUWe TIPUIMBOB Ha 3emse, COJIHEUHble U JyHHble 3aTMeHHs, sIBJieHHe MeTeopa,
CyIIleCTBOBaHHE XBOCTOB KOMeT, «pa30eraHve» rajakTHK, — 3HATb Ompefie/ieHus] GU3NUeCKUX TIOHATHN: CpPefHsisi CKOPOCTh,
MIHOBEHHAasi CKOPOCTh, CpeiHee yCKOPeHWe, MCTHOBEHHOEe YCKOpeHUWe, paJuyC-BeKTOp, TaHreHLWa/JIbHOe, HOPMAaJ/IbHOe U TIOJIHOE
YCKOpeHUsl, 1|eHTPOCTPeMUTe/IbHOe YCKOpeHue, yITIOBasi CKOpPOCTh; MarepuaabHas TOYKa, Mofe/b B (M3MKe, WHepLUaibHast
CcUCTeMa OTCYeTa, CWja, Macca, COCTOSSHUE CUCTeMbl Tes; Cua BCEMUPHOIO TATOTeHWs, UHEPTHasi U rpaBUTAL[MOHHAs MacChl,
riepBasi KOCMHUYecKasi CKOpOCTb, CUIa YIIPYyTrOCTH, BeC TeJja, CUIbl TPeHUs]; HerHepliaibHasi CUCTeMa OTCYeTa, CHJIbI MHEepIUH;
WUMITY/IbC, paboTa CH/IbI, MOIIHOCTb, KWHETWUeCKasi JHeprus, IOTeHIMa/ibHas SHeprusi, mMexaHuueckas (TO7Hasl) 3Heprus,
KOHCepBaTUBHbIE W AWCCUIIAaTUBHBIE CUJIBI, 3aMKHYTasl (M307MpPOBAaHHast) CHCTeMa; abCO/IOTHO TBep/oe Teso, LIEHTP Macc,
MOMEHT WHepIUd, MOMEHT CHJ/Ibl, MOMEHT HUMITyJ/ibCa, YIJIOBOe YCKOpeHHe, BHeIlIHWe U BHYTPeHHHUe CUJIbl; MOMEHT CHUJIbl, 1[eHTP
TSDKeCTH; MeXaHWUeCcKOoe HampspkeHHe, OTHOCUTe/bHOe M abCOMI0THOe Y//IMHEHHsT; TapMOHUYeCKre Koyie0aHUs, TPYKUHHBIA U
MaTeMaThu4eCKHi MasiTHUKH, TTePUO/, YacTOTa, [IUK/IUUecKas (KpyroBasi) 4acToTa, aMIUTUTY/ia, (pa3za rapMOHUUECKUX KoyieOaHHM,
CKOpPOCThb 1 YCKOpeHHe TpY rapMOHUYeCKUX KoebaHUsIX, CIIeKTp KosiebaHui, COOCTBeHHAs! YaCTOTa; MOTepeyuHbie U MPOoJoJIbHbIe
BOJIHBI, TIJIOCKast U cdepruecKasi BOJIHbI, SHEPrys BOJHBI, AJIMHA BOJHBI, CKOPOCTh paclpOCTPaHeHUs! BOJIHbI, CKOPDOCThb 3BYKa,
I'POMKOCTh M BBICOTA 3BYyKa, TeMOp, BOJHOBasi TOBEPXHOCTb, Jy4, BOTHOBOW (DPOHT, MH(PA3BYK, YAbTPa3BYK, KOT€pEHTHBIE
BOJ/THBI, UHTep(epeHI[MOHHAas KapTHHA; KOJTMUeCTBO BellleCTBa, MOJISIpHAsi Macca; MaKpOCKOIIMUeCKre U MUKPOCKOIIMUeCcKre Tesa,
TemriepaTypa, paBHOBeCHble W HEPABHOBECHbIE TIPOLIeCCHI, W/eaNbHBbIA Ta3, W30TePMUUECKUN, W300apHbI U W30XOPHBIA
Tpoliecchl, abCOMIOTHAs Temreparypa; TeMmIlepaTypa, CPegHsss CKOPOCTb ABW)KEHHWS MOJIEKY/l ras3a, CpefHss KBaZpaTHuyHast
CKOPOCTb, CpefHsisi apudmeTrueckass CKOPOCThb, UHC/IO CTerleHel CBOOOAbI, BHYTPEHHSSI HEepPIUs WjeanbHOTrO Tas3a; pabora B
TePMOJIMHAMUKE, KOJTMYECTBO TEIJIOThI, TeIJIOEMKOCTb, yAe/bHasl TEMI0EMKOCThb, MOJISIDHAsI TEMJI0EMKOCTh, TEMJIOEMKOCTH ra30B

TP TIOCTOSSHHOM 0O0beMe U TIOCTOSSHHOM [laBJieHWM, HeoOpaTHUMbIM Tipoliecc, ajiMabaTHBIM IpOIiecc, BepOSITHOCTh
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MaKpOCKOIMUYECKOTO COCTOSIHUSL (TepMoJyHamMuueckasi BeposTHOCTh), KIII paBurarens, uukn KapHO; HacbIeHHBIA U
HeHaCBIIT|eHHbIH T1ap, U30TePMbI Pea/IbHOTO ra3a, KpUTUUecKast TeMIieparypa, abcosiroTHasi 1 OTHOCUTe bHAsl BIaXKHOCTb BO3/yXa,
TOUKAa pOCHI, y/e/bHas TeryioTa rnapoobpa3oBaHUs/KOHZEHCAL[MK, Taplida/ibHOe [aBjieHWe BOASHOTO Tiapa; IOBepXHOCTHas
SHEePrusi, CKujia TOBEPXHOCTHOTO HaTsDKeHUsl, MEHUCK, /laB/ieHUe 110/ UICKPUBIEHHOMN TTOBEPXHOCTBIO XKUJKOCTH, BbICOTA TIOJAHSTUS
JKUJIKOCTA B Kanwiisipe; KpUCTa/yIMYecKue M aMopdHble Tesja, KpPUCTa/uIMuecKasi pellieTKa, >KUAKWe KPUCTa/l/bl, y/e/bHas
TeIJIOTa TUIaB/IeHUs], TIOJIMMOP(U3M, aHU30TpONus, ¢a3oBble TMepexoAbl MEpPBOr0 M BTOPOrO pPOAQ, TPOWHAs TOUKa;
TemriepaTypHble KO3 UIMeHTbl JIMHEeHHOT0 M 00BeMHOr0 pacCIIMpeHusi; 3/AeKTpUuecKoe Ti0jie, 3/7eKTPOCTaThyeckoe TIoje,
HarpsKEeHHOCTh  3JIEKTPUUECKOTO T10JIsl, JIMHUY HalpsyKeHHOCTU 3JIEKTPUUYeCKOro M0/, OAHOPOAHOE TI0jie, TMMOBEePXHOCTHAas
TJIOTHOCTb 3JIEKTPUYECKOTO 3apsja, 0ObeMHasi TUIOTHOCTh 3/IeKTPUUeCKOTO 3apsifia, TOTOK HAampsyKeHHOCTH 3J1eKTPUUeCKOTo
TOJIsl, TOTeHLUalbHasi SHeprusi 3apsifia B OJHOPOAHOM 3/IeKTPUUECKOM [10jie, SHEeprys B3auMO/eMCTBUSI TOUEUYHBIX 3apsifioB,
TOTeHLal 3JIeKTPOCTAaTUUYeCKOro TM0Jis, SKBUIIOTEHLUA/IbHbIe T1OBEPXHOCTH, 3/1eKTPUYeCKass eMKOCTb, eMKOCTb IJIOCKOTO
KOH/IeHCATopa, YHeprysi 37eKTPUUYeCKOro MOoJis; JIeKTPUUYeCKU TOK, TIJIOTHOCTh TOKA, CW/a TOKAa, HamnpsbkeHHe MPOBOAHUKA,
COTIPOTUBJIEHE TIPOBOZIHKKA, paboTa TOKa, MOIIHOCTb TOKA, 3/1eKTpoABWKYyIias cuna (3C), UIyHT K aMIiepMeTpy, AobaBouHOe
COTNPOTHBJIEHWE; TIPOBOAHUKH, [USNEKTPUKM, HOCUTEIM S/IeKTPUUECKOrO 3apsifia, >S/eKTPOJIUTHYecKas AUCCOLMaLys,
CaMOCTOSITe/IbHBIA M HEeCaMOCTOATe/IbHbIM pa3psfbl, 3/€KTPOHHAs SMUCCHS, BOJIBT-aMIlepHasi XapaKTepUCTWUKa, JUOZ, TPHOZ,
3/IEKTPOHHO-/TyueBasi TPyOKa, JOHODHBIe M aKIIe[TOpHbIe MPUMeCH, p—N-Tiepexo/l; MarHUTHas WHIYKIUS, TIOTOK MarHUTHOU
VH/JYKLWM, JIUHUM MarHATHOM WHAYKLWHW, cyiia Ammnepa, cuna JlopeHla, BeKTOpDHOe MpOM3Be[eHre, pajualdOHHbIe Tosica
3emiu, Macc-criektporpad, BUxpeBoe syiekrpuueckoe rnose, IAC MHAYKIUUA B ABWKYIUXCS TMPOBOJHUKAX, UHIYKIIMOHHBIN TOK,
VIHIYKTUBHOCTb, SHEpPrvsi MarHWTHOI'O T[I0Jisi, MarHWTHAas IIPOHULIAEMOCTb, HAaMarHUYEHHOCTb, CIIMH 3/IeKTPOHA, [JOMEHBbI,

MarHUTHBIN rucrepesuc, HEpEMEHHbIﬁ BJIEKTPI/II-IECKI/Iﬁ TOK, ,[[QI?ICTBYI-OH.[HE 3HaUeHHsA CHU/IbI TOKd W HallpsDKeHHA, MOIHOCTL B
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Lieny TiepeMeHHOro ToKa, Ko3(@uiieHT MOL[HOCTH, oOpaTHasi CBsi3b B reHepaTope Ha TPaH3WUCTOpe, TeHepaTop TepeMeHHOro
TOKa, TpaHcdopmarop, KO3(PQULMEHT TO0Je3HOro JeucTBUsi TpaHchopMaropa, Tpex(asHbli TOK, aCHHXPOHHBIN
371eKTPOJBUTaTe/b; TOK CMeIlleHus], S/IeKTpPOMarHuTHasi BojiHa, Bubpatop ['epija, CKOPOCTb pacrpoCTpaHeHus 31eKTPOMarHUTHBIX
BOJIH, SHEpPIUsi 3/1IeKTPOMarHUTHOW BOJIHBI, TVIOTHOCTD TMOTOKA 3/IeKTPOMAarHUTHOTO W3/y4YeHUs], JeTeKTUPOBaHue, aMIIUTyAHast
MOJY/SILUS, TIOTOK M3Iy4YeHUs, OTHOCHTesbHasl CrieKTpasbHas cBeToBasi 3((eKTHBHOCTb, CUa CBeTa, TOYEUHbIM HCTOUHUK,
OCBellleHHOCTh, SIPKOCTb; IJIOCKOe 3epKasio, cheprueckoe 3epkanio, hoKyc, MHUMbIN (OKYyC, (hoKabHasl MJI0CKOCTb, ONTHYeCKast
cuia cdepuueckoro 3epkasja, yBe/lWUeHUe 3epKasa, IVlaBHasi OINTHuYecKas OCb, MOOOUHasi OMTHuYecKass OCb, IIOKa3aTeslb
TIpeJIOMJIEHUs], TIpeZle/IbHBI Yro/l MOJIHOTO OTPa)KeHWs, CBETOBOJ, TOHKAas JIMH3a, (DOKyCHOe pacCTOsTHMe M OINTHYecKas Cuia
JIMH3BI; CKOPOCTb CBETA, MOHOXpPOMaTUuecKasi BO/HA, MHTep(epeHLIMOHHas U Ar(paKLMOHHAs KapTHUHBI, KOrepeHTHbIe BOJHBI,
30HbI @PpeHesiss, BEKTOPHbIe [UAarpaMMbl, pa3pellarolias CrOCOOHOCTb OMTUUECKHWX TIPUOOPOB; CIIEKTDP U3/Ty4eHus,
WHTEHCUBHOCTb 3JIEKTPDOMAarHUTHOTO W3/Ty4YeHHsl, CIIeKTpa/ibHble TIPUOODPLI, HeTNpepbiBHbIe U JIMHeWuaTble CIIeKTPHI,
CTHeKTPaJbHbIA M PEeHTTreHOCTPYKTYPHBIM aHaiu3, yabTpadurosieToBoe U HUH(paKpacHOe W3/1ydyeHHUs, PEeHTTeHOBCKHUe Jyuu;
COOCTBEHHOe BpeMsi, PeSITUBHCTCKUN WMITY/IbC, Macca TIOKOsl, Hep- THUsl TIOKOsl, PeJISITUBUCTCKAas KUHeTHUeCKas SHeprus,
abCoIIOTHO yepHOe Tesio; KBaHT, (POTOH, SHEPrusi U UMMyAbC (poToHa, Mofenb ToMCOHa, MylaHeTapHasi MOfie/lb aToMa, MO/esTb
aroma Bojopoza 1o bopy, sHeprusi HoHM3aLMY, BO/HBI BEPOSITHOCTH, Jla3ep, UHAYLMPOBaHHOe U3/lyueHue, HeJlMHeWHasl OITHKa;
anba-, Oera- M ramMMma-u3ayueHWe, TIepUOJ, TOJypacmaja, W30TOMbl, HEWTPOH, TIPOTOH, siZiepHble CHUJIbl, CHJIbHOE
B3alMO/elCTBYe, fuarpaMMbl deliHMaHa, BUPTya/bHble UaCTULbl, ME30HbI, HYK/IOHbI, SHEPrUsl CBSI3W aTOMHBIX s/iep, yZe/bHasi
SHepPrusi CBs3M, SHEPreTUUeCKU BbIXO/, s/IePHbIX peaklui, silepHblli peakTop, KpUTUUeCKasi Macca, TepMOsiiepHble peakLuH,
71032 U3/Ty4eHusi; aHTUUaCTULIA, MIO3UTPOH, HEUTPUHO, TIPOMEKYTOUHbIe O030HBI, JIEMTOHBI, aIpOHbI, 6apUOHBI, Me30HbI, KBapKH,

I[VIFOOHBI; reoueHTpruyeCkKass M reJIMOLEeHTpHUYeCKdd CHUCTe- Mada MHpPd, dCTPOHOMHYeCKasa €eArHHILIQ, CBETOBOH rog, CBeTHUMOCTb
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3Be3/l, TiaHeTbl CO/THEUHOM CHCTeMbI, rajlakKThKa; — IMOHKMMAaTh CMbIC/ OCHOBHBIX (DU3UUeCKHX 3aKOHOB/TIPUHLMIIOB/ypaBHEHUIA:
KWHeMaTHueCKHe ypaBHEHHs IBVPKEHHSI B BEKTOPHOUN U CKalsipHOM (hopMax [jisi pa3/IMuHbIX BUIOB JIBWKEHUS, TTpeoOpa30BaHus
[anunes; OCHOBHOE yTBep’K[eHWe MeXaHWKH, 3aKOHbl HbIOTOHA, TIPUHLIMIT OTHOCUTETLHOCTU B MeXaHWKe, 3aKOH BCEMUPHOIO
TATOTeHUs], 3aKOH ['yKa, BTOpou 3akoH HblOTOHa [/1s1 HeMHeplMa/JbHOW CHUCTeMbl OTCYeTa; 3aKOH COXpaHeHUs UMITYy/IbCa,
ypaBHeHHe MeIlepckoro, 3akKOH COXpaHEHWSI MeXaHWMUeCKOW >HepruM, TeopeMa 00 HW3MeHEeHWH KHHEeTHUeCKOW >SHEepruH,
ypaBHeHHe M3MeHeHUs] MeXaHWueCKOM SHepruv Mof, AelCTBUEeM CW/ TPeHUs, TeopeMa O ABW)KEHUM L|eHTpa MacC, OCHOBHOE
ypaBHeHHWe IUHAMU- KU BpalllaTe/IbHOr0 IBW)KEHUS TBEPJOTro TeJia, 3aKOH COXpaHeHUs1 MOMeHTa UMIMYJ/bCa, YC/I0BUSI PaBHOBECHS
TBEpP/JIOTO Tesa; 3akoHbl ['yka, [Tackans v Apxumeza, ypaBHeHWe BepHYy/IM; 3aBUCMMOCTb YaCTOThI W Tepuofia CBOOOAHBIX
KosiebaHWi OT CBOMCTB CHCTEMbI, YPaBHEHUs JBVKeHUs ZJis TPy3a, TIOABEIeHHOTO Ha TIPY>KUHe, M1 MaTeMaTH4eCKOT0 MasiTHUKA,
ypaBHEHUSsI IBKEHUS ZIJIs1 3aTyXalol[UX U BBIHY)KIE€HHBIX K0o/le0aHWM, MeTO/| BEKTOPHBIX IarpaMM, 3aKOH COXPaHeHUsT SHEPTUU
JJisT TapMOHWYeCKHX KojiebaHUi; ypaBHeHue Oeryiijeli BOJIHBI, TIpUHLMI [folireHca, yC/JIOBHSI MaKCMMyMa W MUHHUMYMa
vHTep(depeHIMM, 3aKOH Mpe/iOM/IeHUsI BOJIH; OCHOBHbIE TIOJIOKEHUSI MOJEKY/ISIPHO-KUHEeTUUYeCKOM TeOpUH, Ta30Bble 3aKOHBI,
ypaBHeHUWE COCTOSIHUSI W/eaJlbHOrO ra3a; OCHOBHOE ypaBHeHHEe MOJIEKY/ISIPHO-KMHETUUeCKOW TeOpUM, pacrpe/eseHre
MakcBesisia; 3aKOHbI TePMOJWHAaMHUKH, TeopeMa KapHO, MPUHLMIIBI [JeHiCTBUS TETJIOBOM U XOJIOAWIBbHOM MalllWH; 3aBUCUMOCTb
TeMIlepaTypbl KUTIEHUS )KUJKOCTH OT JaB/eHUs], AuarpaMMa paBHOBECHBIX COCTOSSHUM XKUAKOCTH U Ta3a, 3aBUCUMOCTb Y/le/TbHOU
TETUIOTHl TIapo00pa30BaHUs OT TeMIIepaTyphl; 3aBUCUMOCTb BBICOTBI TIOAHSATHS >KAJKOCTH B KallW/UIAPe OT TOBEPXHOCTHOTO
HaTSDKeHUs], paguyca KaHaja Kanwuispa U TUIOTHOCTU >KUJKOCTH, BAMSTHME KDHWBU3HBI MOBEPXHOCTH Ha JaBleHWe BHYTPU
JKUJTKOCTH; 3aBUCMMOCTb TeMIlepaTyphl TJIaB/ieHust OT JjaB/eH!s], 3aBUCUMOCTb TUIa KPUCTa/l/la OT XapakKTepa B3auMOZEeNCTBUS
aTOMOB M MOJIEKY/I, 00pa3yIolUX KPUCTA/IT; B3aMMOCBSI3b MeXKy TeMIlepaTypHbIMU Ko3hdullieHTaMu TUHeMHOTO ¥ 00beMHOT0

pacivpenusi; 3akoH KynoHa, MpUHLMN CyTeprio3vuyy mojed, Teopema laycca, mpuMeHeHuWe TeopeMbl ['aycca K pacuety
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Pa3/IMUHbIX 3/IeKTPOCTAaTUUYECKUX TI0Jield, CBSI3b MeXK]y HamnpsKeHHOCTBIO —3/IeKTPOCTAaTUUeCKOro TMO/si W Pa3HOCTBIO
TIOTEHIIUAJIOB, 3aBUCHMOCTb eMKOCTU CUCTeMbl KOH/IEHCATOPOB OT TUIA UX COequHeHUs; 3akoH OMa [ijisi yuacTKa 1ieru, 3aKOH
Oma B auddepeniuanbHOU (opme, 3aBUCMMOCTD 3/IeKTPUUECKOTO COTPOTHBJIEHUsI OT TeMIiepaTypbl, 3akoH [koyns—IJleHIia,
3aKOHOMEPHOCTH MOC/e[0BaTe/IbHOTO M Tapayie/lbHOTO0 COeJMHEeHWH MPOBOJHMKOB, 3aKOH Oma /i MOJHOU 1iemnu, 3aKoH Oma
A/ yyacTka uenw, cogepskawjero JC, npaBwia Kupxroda, rpaHuibl NpUMEHUMOCTH 3akoHa OMa, 3aKOH 3J/IeKTpPOJIM3a;
TIPUHLIAI CyTIeprio3uiiuy, 3akoH buo—CaBapa—/lariaca (B BeKTOPHOM U CKa/isipHOM (popMax), 3akoH Amrepa (B BeKTOPHOH U
cKasissipHOU (opMmax), dopmyna gnsi pacyeta cuibl JlopeHila (B BeKTOpDHOM U CKaJiipHOM (popMax), TpaBW/ia OripefieseHust
HarpapyieHus: cui Amrepa u JlopeHija, CBs3b MeXAy CKOPOCTbIO CBeTA U MarHUTHOM U 3/IeKTPUUYECKOU MOCTOSTHHBIMU, TeopeMa O
LMPKY/ISIMM BeKTOpa MAarHWTHOM WHAYKLMM; MpaBwio JleHla, 3aKOH 3/IeKTPOMAarHATHOM WHAYKLUM, (QyHZamMeHTaabHOe
CBOMCTBO 31eKTpoMarHuTHoro mons (k. MakcBest); 3aBUCMMOCTh HaMarHMYeHHOCTU (eppoMarHeTvKa OT BeJMUMHBI
MarHUTHOW WHAYKUUU TO/sT B OTCYTCTBUe cpelbl (KpvBasi HamMarHWuvBaHusl); ¢opmyna TomcoHa, 3akoH Oma s 1iemnu
TepeMeHHOr0 TOKa, MOIIHOCTb B I[N TIePeMEeHHOr0 TOKa; CBSI3b MEXKJy IepeMeHHbIM 3/IeKTPUUeCKUM U TlepeMeHHbLIM
MarHUTHBIM TIO/ISIMH, KJIaCcCUUecKasi TeopHs U3/1ydeHUs], IPUHIIUATIBI Pa/IMOCBSI3H; 3aKOH OCBEITIeHHOCTH, MPUHIUI PepMa, 3aKOHBI
reoMeTprUUecKoi ONTUKH, Gopmysa chepruueckoro 3epkajia W JIMH3bI, TIPUHLIUIILI MOCTPOeHUsT M300pakeHUM B cdepuuecKkoM
3epKajie W JIMH3e, MPAaBWJ/IO 3HAKOB TIPU MCIOJIb30BAaHUU (DOPMYJIbI TOHKOM JMH3bI; NpuHLUN [toiireHca—®peHens, yCi10BUS
MUHAMyMa M MaKCuMyMa HHTephepeHI[MOHHOW U AUGPAKLMOHHOW KapTHH, 3/eKTPOMAarHWTHas TeOpUsi CBeTa; MeXaHW3M
W3/TyueHUs] CBeTa BeIleCTBOM; IOCTY/aThl TEOPUU OTHOCUTE/NLHOCTH, TipeoOpa3oBaHusi JIopeHIla, DeSITUBUCTCKUN 3aKOH
C/IOKeHUsI CKOpOCTel, 3aBUCUMOCTb MAacChl OT CKODOCTH, PeSITUBUCTCKOE ypaBHeHWe [ABWXeHWs, TIPUHIIUI COOTBETCTBUS,
dbopMysia DiiHINITelHa, pe/IITUBUCTCKOe COOTHOIIIEHUe MeXXy SHeprueil u uMIyabLCcoM; TunoTesa [1naHka, Teopust Gporoaddekra;

CrieKTpa/ibHble 3aKOHOMEpPHOCTH, TocTynatkl bopa, rumoresa e Bpoiins, cooTHoleHWe HeorpefeneHHocTel [eii3zeHOepra,
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npuHuyn [laynu, Ilepuogvueckasi cuctemMa xuMHUuecKux sreMeHTOB [l. V1. MeHpeneeBa, NpUHLMIT JAeUCTBUS Jla3epOB; 3aKOH
PaJMi0aKTUBHOIO pacriajia, MpaBWIO CMelleHus; rurores3a [layid, CyL[HOCTb pacriazia 3/ieMeHTapHbIX YacTUl], eJuHas Teopus
C/1a0BIX M 37IEKTPOMAarHUTHBIX B3aUMO/IEMCTBHIM; TUTIOTe3bl TIPOMCXOXKAeHHUs U pa3BuTHs COTHEUHOUW CHCTeMbI, 3aKOH Xa0071a;

— W3MepsITh:

MTHOBEHHYIO CKOPOCTb W YCKOpeHHe MPU PaBHOMEPHOM TMPSIMOJIMHEMHOM [IBW)KEHUWH, LIeHTPOCTPeMUTEeTbHOe YCKOpeHue
TIPU PaBHOMEPHOM [BM)KEHUU M0 OKPY>KHOCTH; MaccCy, CUIY, CUTy BCEMUPHOIO TATOTeHUSs, CUy YIPYTOCTHU, CUIY TPEHUs, BeC
Tesa; [eHTPOOe)KHYIO CUTY;

— WCIIOJIb30BaTh MOJIyYeHHbIe 3HAHWS B TTOBCEJHEBHOM >KU3HU, HAallPUMep, YYeT OTHOCUTE/IbHOCTU [IBWXKEHUSs, HHePLUHY,
TPEeHUs NPU JIBWKEHUU T10 Pa3/IMYHBbIM TTOBEPXHOCTSIM, HEBECOMOCTH U Teperpy30K IpH ABWKEHUU B HEMHePLIUA/IbHBIX CUCTeMax
orcuera (JiudT, camoreT, Toe3n), OIleHMBaHWe PAa0OTHI pa3MUHBLIX CWI (TPH TMOABEME, CKOJBXEHUW WIA KaueHWW TI'PY30B),
CpaBHeHHe MOIIHOCTH Pa3/IMUHbIX [[BUTaTe/ie, ydeT 3aKOHOB BpalljaTe/TbHOTO ABMXKEeHHUs TPU 00ydyeHUH (GUTypHOMY KaTaHUIO,
TMMHACTUYeCKOM TOAr0TOBKe, 00yueHWU TIPhDKKaM B BOJY C BBICOKOTO TPAMIUIMHA; MPU TOMCKe yCTOWUYMBOTO TIO/IOXKEHUS B
Pa3UUHBIX 00CTOSATENbCTBAX; MPH OOYUYeHWU IIJIaBaHWIO PA3/MUHBIMUA TeXHWKAMHM; YUeT pa3/MUHbIX CBOWCTB ra3000pa3HbIX,
JKUJKAX U TBepAbIX TeJ, CBOWCTB ra3oB; y4yeT sIBJeHUsS pe30HaHCa, NOHUMaHWe (PYHKLMOHWPOBaHUSI cep/lia yejioBeKa Kak
aBTOKO/iebaTe/IbHOM CUCTEMbl; YMeTh OT/IMUaTh MY3blKa/bHble 3BYKH OT Illyma; TIPU OINEpPUPOBaHUM TIOHSTHEM «BHYTDEHHsIs
SHeprusi» B MOBCeAHEBHOMW KM3HU; ydeT HeoOpaTHUMOCTH TIPOI[eCCOB B TIPUPO/JE TIPY TIPOBeJeHUM Pa3/nUHbIX 3KCIIEPUMEHTOB;
yueT B/I&KHOCTU TIPU OpraHW3al[iid COOCTBEHHOU >KU3He[esTebHOCTH; YMeTh TIO/b30BaThbCs TpubopaMu AJi W3MepeHUs
BIIQ’KHOCTH; YUeT KalW/UIAPHBIX SIBJIEHU B OBITY; ITPU 3aMOpa>KMBAaHUU TTPOAYKTOB, IPH MOKYITKE MOHUTOPOB, U3TOTOB/IEHHBIX Ha
TeXHOJIOTHUY KUAKUX KPUCTA/UIOB; yUeT pacIIMpeHHs TeJl TPU HarpeBaHWM, 0COOeHHOCTel BOABI TPU 3aMOpPAKUBAHHUM; YUeT B

OBbITY SIBJIEHUSI 37IeKTpU3aLiuU Tes; Py COO/I0/ileHMM TIpaBU/T TEXHUKW 6e30MacHOCTH TIpy paboTe C 37eKTpuYeCcKUMHU rpubopamu,
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TOHMMaHVe MPHUHIUIA PaboThl aKKyMyJIsiTOpa; UCII0/Ib30BaHHe 3HAHWM TIOYTPOBOAHUKOBOUM (DM3UKM TIPU BLIOOPE pa3InyHON
1[UGPOBON TEXHWKH, TOHMMaHHe uH(opMmald o0 W3MeHEeHWM MarHWTHOTO Io/is 3eM/Id M ero BAWSHUM Ha CaMOYyBCTBHE
YeJ/IOBeKa, MCII0/Ib30BaHHe 3HAHWM TPU paboTe C 3/1eKTpou3MeprTeTbHBIMU MPHOOpaMu; MOHUMAaTh TIPUUKHY TI0Teph SHEPTUU B
3/IEKTPOTEXHUUECKUX YCTPOMCTBAX; yueT sIBJIeHHsI HAMarHWUMBaHUs ¥ pa3MarHUUMBaHUS TIpU paboTe C 1[i(POBLIMU HOCUTEJISIMU
WHbOpMaIK; TOHUMaHWe 00paTHOM CBs13M; 3 GheKTUBHOE HCI0/Ib30BaHHe 3IeKTPOIHEPTUU B ObITY, TOHMMaHHe BKIFOUeHHOCTH
KaXKI0TO TOTpebuTesisi 31eKTPOIHEPTUUA B SHEProCUCTeMY TOpojia/perrioHa/CTpaHbl; TTIOHUMaTh TIPUHLIUIILI (DYHKIJMOHHMPOBAHKS
MOOWIBHON (COTOBOM) CBSI3W, MOHMMAaTh TEHJEHIIMM pa3BUTUs TeneBUAeHUs (Tlepexof «Ha LUdpy»); KOPpeKLUs 3peHUs C
TIOMOIIIbIO TT0/I00pa OUYKOB, JIMH3, BBIOOp (hoToarmapara, OMUpasch Ha 3HaHWE ero OINTHYeCKWX XapaKTePUCTHK; Ol[eHWBAaTb
TipeJiesibl pa3speliiaroiieii CrrocCOOHOCTH pa3/MUHbIX ONTHYeCKHWX MPUOOPOB; 3HAThH TOJIOKUTENbHOe W OTpHUIaTe/TbHOe BIUSHUE
yAbTPaHONeTOBOTO W3/yYeHHsT Ha 4YeJIOBeUeCKHWM OpraHv3M; yueT OTHOCUTEJbHOCTH TPU OL[eHKe pacCTOSTHUW, CKOPOCTU;
TIOHUMaHKWe MPUHLIUIIOB Cco3AaHusi potorpaduu; OlleHUBaTh «3HEPreTUUeCKUM BbIXO/» J1a3ePHOTr0 M3/TyueHus, UCI0/Ib3yeMOoro B
MeJUITMHCKUX 1[e/IsIX; 3HaThb CIOCOOBI 3allUThl OT PaZMOAKTUBHBLIX W3/Ty4YeHWM; KPUTHUYECKU OlleHWBAaTh aCTPOHOMUUECKYIO
MH(OpMAaLUIO B Pa3/IMUHbIX UCTOUHHKAX.
BbINyCcKHUK Ha yI1yb/1eHHOM YPOBHe TO/TyUHT BO3MOXXHOCTb HAyUUThCS:

* MPOBEPSITh 3KCIEPUMEHTAIbHBIMU CPeACTBAMU BbIABUHYThIE TWMOTEe3bl, (DOPMYIUPYs LieJib WCCAeI0BaHUsl, HA OCHOBE
3HAHUSI OCHOBOIIOJIAratoluX (pu3nueCcKUX 3aKOHOMEPHOCTel U 3aKOHOB;

* ONMCHIBAaTh M aHA/IM3UPOBaTh MOMYUYEHHYIO B pe3y/ibTaTe TpOBeJeHHbIX (DU3NUYeCKUX SKCIepUMeHTOB MH(MOpMaLUo,
onpe/ie/iiTh ee 10CTOBEPHOCTH;

* TIOHUMaTh U OOBSICHITH CHCTEMHYIO CBSI3b MEKAY OCHOBOTIO/AraloI[UMKU HayYHBIMU TIOHSATHUSIMU: TIPOCTPAHCTBO, BpeMS,

Matepus (BellleCTBO, M0Jie), ABMXKeHWe, CHJla, SHEPTUS;
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* pelllaTh KCIepHMeHTa/IbHbIe, KayeCTBEHHbIE W KOJIMUYeCTBEHHbIE 3aJjaul OJTMMIIMAJHOTO YPOBHS CJIOXKHOCTH, MCIIONb3YS
(r3MuecKre 3aKOHbI, a TaK)Ke YpaBHeHUs], CBA3bIBarOLIMe (hr3udecKre BeJTMUMHbI;

* aHa/M3UPOBaTh T'PAHUIIBI MPUMEHUMOCTU (DU3MUECKMX 3aKOHOB, TOHMMaTh BCeOOIMi xapakTep (yHAaMeHTaTbHBIX
3aKOHOB U OrPaHWY€HHOCTb UCMO0JIb30BaHUS YaCTHBIX 3aKOHOB;

* (dopMynMpoBaTb MW peIlaTb HOBbIE 3a/laud, BO3HMKAIOIIME B XOfle YyueOHO-UCC/IeoBaTelbCKOM W TIPOEKTHOU
JlesiTeTbHOCTH;

* YCOBEPIIIEHCTBOBATh TTPUOOPHI 1 METO/bI UCC/IeZIOBAHUS B COOTBETCTBUM C TTOCTAB/IEHHOM 3ajjauel;

* MCIIOMb30BaTh METOAbl MaTeMaTU4eCKOro MO/IeJIMDOBAaHUs, B TOM UMC/e TIPOCTeUIlIMe CTaTUCTUUYeCKWe MeTOAbl [JIs
00pabOTKM pe3y/nbTaToB 3KcriepuMeHTa. (OO0eCreunTh JOCTIDKEHHE TIJIAaHUPYEMbBIX pPe3y/bTaTOB OCBOEHHSI OCHOBHOM
oOpa3oBarelbHOM TTPOrpaMMbI, CO37laTh OCHOBY /IS CAMOCTOSTETbHOTO YCIIEITHOTO YCBOeHUs] 00yJaroIUMUC HOBBIX 3HAHUM,
yMeHUM, BUZIOB U CTIOCOOOB J1esiTe/TbHOCTH IOJKEH CHUCTEMHO-ZesITe/TbHOCTHBIN TIOAXOZ,.

B cooTBeTCTBUU C 3TUM IOAXOA0OM WMEHHO aKTUBHOCTb OOyYarOIIMXCSl TIPU3HAETCS OCHOBOM [TOCTHXKEHMS! Pa3BHBAIOIIINX
1jesieid 0Opa3oBaHMs — 3HaHUS He TepelaloTCs B TOTOBOM BH/le, a Z00BIBAlOTCS yUalllUMHCS B TIpollecce TT03HaBaTeIbHOU
JnesTebHOCTH. B pe3ynbrare yueOHO-HCC/IeI0BATe/IbCKOH W TNPOEKTHOW /IeATE/TbHOCTH BBINYCKHHK TOyYHT
npe/jcTaB/ieHHe:

* 0 ¢unocockUx U MeTO[0JIOTUUEeCKHUX OCHOBAaHUSX HayyHOW JesiTe/TbHOCTM U HAyuHbIX MeTOo/|aX, NMPUMEHsIeMbIX B
HCCJIe/I0BaTe/IbCKOM 1 MPOEKTHOU JlesiTeTbHOCTH;

* O TaKUX MOHSTHUSX, KaK «KOHLEMLUS», «HAay4yHasi TUIOTe3a», «MeTOH», «3KCIEePUMEHT», «Ha[eXXHOCTb THIIOTe3bD»,
«MoOge/ib», «MeTO. C60pa» N «MeTOo/, aHa/I1M3a JdHHBIX»,

* 0 TOM, 4YeM OTVIMYAIOTCA UCC/IeJOBAHKUA B 'YMdHUTAPHBIX 00/1aCTAX OT I/ICCJ'[e,E[OBaHI/II‘;I B €CTECTBEHHBIX HAYKdX;
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* 00 UCTOpPUM HAyKU;

* 0 HOBeMIIMX pa3paboTkax B 00/1aCTH HAYKU U TEXHOJIOTUM;

* 0 TpaBW/IaX M 3aKOHaX, PerylyMpyIOIIUX OTHOIIEeHWs B Hay4yHOM, u300peTarenbCKOM U WCC/IefoBaTeNbCKUX 001acTsix
JesiTe/IbHOCTH (TIaTeHTHOe TPaBo, 3allldTa aBTOPCKOro Mpasa U T. I1.);

* 0 [esTe/JIbHOCTU OpraHu3aluii, cooOIlecTB W CTPYKTYyp, 3aWHTEPeCOBaHHBIX B pe3yabTaTaXx MCC/Ie[0BaHUN WU
TIpe/IOCTaB/ISIIOIIUX PeCypChl [/1s1 TIPOBe/IeHUs UCC/eJoBaHUN U peasv3aluu MpoeKToB ((hOoHAbI, TOCyJapCTBEHHbIE CTPYKTYPHI,
KpayzAdaHJUHTOBbIe CTPYKTYPhI U T. I1.).

BBINTYCKHUK CMOJKeT:

* pelliaTh 3aauu, HaXO/SAIHeCs Ha CThIKe HeCKOJIBKUX yUeOHbBIX TUCIIUIUIMH (MeKIIpeIMeTHbIe 3a/jaun);

* UCTIO/Tb30BaTh OCHOBHOW aJirOPUTM MCC/IeIOBaHMS TIPY PellleHnH CBOMX yueOHO-TT03HaBaTe/IbHbIX 3a/iay;

* WCIO/Ib30BaTh OCHOBHbIE TIPUHIUIBI TIPOEKTHOM /IeTeIbHOCTU TIPU pellleHuH CBOMX y4ueOHO-TI03HaBaTeNbHbIX 3a/lau U
3a/la4, BO3HUKAIOL[MX B KY/IbTYPHOW Y COLIMA/IbHOW YKU3HU;

* MCI0JIb30BaTh 37IeMEeHThl MaTeMaTHueCcKoro Mo/ieJIMpOBaHusl TIPU pellieHrH UCCiefioBaTe/IbCKUX 3a/iay;

* KCII0J/Ib30BaTh 3/eMeHThl MaTeMaTH4eCcKOTO aHa/v3a [yl UHTepripeTalydyd pe3y/bTaToB, TOAyUeHHBIX B Xo[e yueOHO-
HCCieIoBaTeIbCKOM PaboThI.

C Toukd 3peHHsI (OPMUPOBaHUSI YHUBEpCA/JbHBIX Y4eOHbIX [JelCTBUM, B XOJe OCBOEHHUsSI TPUHLIMIIOB YyueOHO-
WCCJIeIOBATeIbCKOU U IPOEKTHOM JIesiTe/TbHOCTeH BhIMYCKHUK HAyYUTCA:

* (hopMyIMpOBaTh HayYHYIO TMIIOTE3y, CTAaBUTh LieJib B paMKax UCC/Ael0BaHUsI U TIPOEKTHPOBaHMsI, UCXOAS W3 KYJIbTYPHON

HOPMBI I CO00pa3ysich C TipeicTaBIeHUssMU 00 0011jem bare;
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* BOCCTAHAB/IMBaTh KOHTEKCTHI U TYTH Pa3BUTHUS TOTO WJIM UHOTO BU/A HAyUHOU /1eATeJIbHOCTHU, OTIPEZesisii MeCTO CBOEro
WCCIeZIOBaHYS UM TIPOEKTa B 0011[eM Ky/IbTYPHOM TTPOCTPAHCTBE;

* OTCJ/IE)KHUBATh Y MIPUHUMATh BO BHUMaHWe TPeH/Ibl U TeH/IeHI[UH PA3BUTHS PA3TUUHBIX BUJOB /IeATeTbHOCTH, B TOM UHCIIe
HayYHBIX, YUUTBIBATh WX TIPH ITOCTaHOBKE COOCTBEHHBIX LIeJIeH;

* OL[€HHBATb PeCypChl, B TOM UKC/Ie ¥ HeMaTepHha/ibHble, TakKhe, Kak BpeMsi, HeoOXOAUMbIe IS JOCTVPKEHHS TT0CTAB/I€HHOM
1[eJIH;

* HaxO[JUTh pa3/MuUHble WCTOUYHUKMA MaTepPHaIbHBIX M HeMaTepHa/IbHbIX pPeCypCOB, IPeJOCTaB/SIONIUX CpPe/CTBa AJIs
TIPOBeZIeHUsI NCCTeJOBAaHUM 1 Peasii3aliii TIPOEKTOB B Pa3/IMUHbIX 00/1acTAX eATeTbHOCTH Ye/IOBeKa;

* BCTyNaTh B KOMMYHHUKAI[UIO C I€pP>KaTeIsIMM Pa3/IMUHbIX TUTIOB PECYPCOB, TOUHO U OOBEKTUBHO TPE3eHTYsI CBOM MPOEKT
W/ BO3MOJKHBIE pe3y/bTaThl UCC/IeZ0BaHKs, C 11e/ibl0 06ecrieueHyst TPOAYKTHBHOTO B3aUMOBBITOIHOTO COTPYAHUUECTBA;

* CaMOCTOSITEJIbHO W COBMECTHO C JADYTHMH aBTOpaMHd pa3pabaTbiBaTh CUCTEMY TIapaMeTPOB W KDHUTEPUEB OIeHKH
3 PEeKTUBHOCTH U TIPOAYKTUBHOCTH peaiM3aljiy MPOeKTa WK MCC/Ie0BaHUS Ha Ka)KOM 3Tarle peajy3alvy 1 TI0 3aBepIleHuH
paboThI;

* aZIeKBaTHO OLIEHMBAaThb PUCKH peau3al[iy MPOeKTa U MPOBe/IeHHUsT UCC/Ie[OBAHMS U TPelyCMaTpUBaTh MyTH MUHUMHU3al[UH
3THUX PUCKOB,;

* a/IeKBAaTHO OLI€HWBaTh TIOC/IE/ICTBUS peau3al[ii CBOEro rmpoekTa (M3MeHeHUs], KOTOpble OH TIOBeUeT B JKU3HU JPYTUX
JIFoziel, coo0I1ecTB);

* a/IeKBaTHO OIIeHWBAThL /lajibHelllee pa3BUTHE CBOEr0 IPOeKTa WM WCC/IeA0BaHUs, BUJIETh BO3MOXKHBIE BapUAHTHI
TIPUMEHEeHHs Pe3y/IbTaToB.

2. CopepxaHue yueOHOT0 mpeaMeTa
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BBepenue.
du3MKa U eCTeCTBEHHO-HAyUHbIM METOZ, MOo3HaHWs Npupoabl Pusmka — (yHJaMeHTalbHasi HayKa 0 npupoge. HayuHbiid
MeTo/] TT03HaHUs1 Mypa. B3auMocBsi3b Mexay (PU3MKOW U APYTMMU eCTeCTBeHHbIMU HayKaMU. MeTo/ibl HayuyHOr0 MCC/ieJOBaHUS
dbusnueckux sBreHui. [lorpeiHocTh u3MepeHUld (U3MUYeCKUX BeIUMYUH. MozenvpoBaHUe sIBI€HUM W MPOLIeCCOB MPUPO/BI.
3aKOHOMEpPHOCTb M (JIy4alHOCTb. ['paHUI[bl TMPUMEHUMOCTU (U3NUECKOrO0 3akKoHa. Pu3nyeckue TeOpUHM U  TPUHLIMI
cooTtBeTcTBUS. Posib 1 MecTo (M3UKK B (OPMUPOBAHMM COBPEMEHHOM HayYyHOW KapTHMHBI MUPA, B MPAKTUYECKOW JesiTe/TbHOCTU

mogen. dusnka u KyasTypa.

MexaHuka
[IpeameT u 3ajaun KIacCMYECKOM MexaHWKW. KuHeMarnueckue XapakKTepUCTHKU [BWXeHus. Mogenu Tenl M JIBUKEHUU.
[BwkeHne TOUuku U Tena. lIpsiMonuHerHoe [BwkeHue Touku. KoopauHatel. CuctemMa otcueta. CpefHsii CKOPOCTb TIpU
HepaBHOMEPHOM [BW)KeHUHU. MIrHOBeHHast CKOPOCTb. OnucaHue [BMKeHUs Ha IVIOCKOCTU. YCKopeHue. CKOpPOCTh MPU JBUKEHUU
C TOCTOSIHHBIM YCKOpeHWeM. 3aBUCMMOCTb KOODAWHAT W paJlyCa-BeKTOpa OT BPEMEHU MpPU [BWKEHUM C TOCTOSHHBIM
yckopeHreM. CBoOojiHOe MajieHue. [[BrKeHWe Teja, OpOIIIeHHOrO IO YITIOM K TOPH30HTY. PaBHOMEpHOe /IBWKEHHE TOUKH T10
OKDY’>KHOCTH. YT/IOBasi CKOpOCTb. OTHOCUTE/LHOCTh ABMKeHUsl. [Ipeobpa3oBanusi ["asvnes. OCHOBHOe yTBep)K[eHHe MeXaHUKH.
B3aumoperictBue Tes. IlpuHiun cyneprio3uiuu cuil. [lepBeiv 3akoH HetoToHa. VIHeprmanbHbie cucteMbl oTcueTa. Cuna. CBsi3b
MeXIy CuIoW U yckopeHueM. Brtopou 3akoH HrerotoHa. Macca. Tpetuy 3akoH HpetoToHa. OCHOBHBIE 3a/lauM MEXaHUWKU.
CocrosiHue cucteMbl Tesl B MexaHuKe. [IpUHIMII OTHOCUTE/NLHOCTM B MexaHuKe. (Cujla BCEMHUPHOIO TATOTE€HUS. 3aKOH
BCEMHPHOTO TSATOTeHWs. PaBeHCTBO WHEPTHOW W TPaBUTAI[MOHHOM Macc. [IBwkKeHre HeOeCHBIX Tel W WX HCKYCCTBEHHBIX
cnyTHUKOB. [lepBasg KocMmuueckasi ckopocTb. [dedopmaiiusi ¥ cuna ynpyroctd. 3akoH ['yka. Bec Tena. HeBecomocTh u

neperpy3kd. Cuna Tpenus. Ilpupoma v Buabl cun TpeHusi. Cuia COMPOTUMBAEHUSI TPU [JBWKEHWUM Tel B BSI3KOW Cpefie.
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HewnHeprmanbHble CUCTEMBI OTCUeTa, ABWKYLIMECS MPSAMOJMHENMHO C TIOCTOSIHHBIM YCKOpeHWeM. Bpaiaromquecsi cucTeMsbl
orcueta. LleHTpobexxHas cwia. VIMIly/ibC MaTepya/ibHOW TOUKU M CUCTeMbI Tesl. 3aKOH M3MeHeHHsI M COXPaHeHUs] UMITY/IbCa.
PeakTvBHas cuia. YpaBHeHUe Meliiepckoro. PeakTMBHBIN JBUTaTe/b. YCIIEXW B OCBOEHHWH KOCMHYECKOTO TTpoCcTpaHCTBa. PaboTa
cunbl. MoifHocTs. KuHetnueckas sHeprus. [ToTeH1ManibHas sHeprusi. MexaHnueckasi SHeprusi MarepyuajibHOM TOUKHA U CUCTEMBI.
3aKOH U3MEHeHUs U COXpaHeHUs SHepruM B MexaHuKe. CTOJKHOBEHUE YIPYTUX 11apOB. YMeHbIleHHe MeXaHU4YeCKOW SHepruu
1o, leficTBHeM CUJI TpeHust. AOCOJTIOTHO TBepZoe TeJlo U BBl ero ABwkeHus. LleHTp Macc TBepzoro Tena. Teopema o BHKeHUU
LieHTpa Macc. OCHOBHOe ypaBHeHVe [UHaMUKU BpalllaTe/JlbHOIO [BWKeHUS TBEpAOro Tejia. 3aKOH COXpaHeHWs MOMeHTa
VMITy/IbCa. YC/IOBUSI paBHOBecHsi TBepAoro Tena. MomeHT cuibl. LleHTp Tsbkectu. Bupabl paBHOBecus. Buzabl gedopmaiimii
TBepAbIX Tesl. MexaHWueCKre CBOMCTBA TBepPAbIX Tes. [11acTUYHOCTh M XpPynKOCThb. [laB/ieHre B >KUJKOCTSIX M ras3ax. 3akOH
[Mackans. 3akoH Apxumesa. ['mapoauHamuKa. JlamuHapHoe U TypOy/nieHTHOe TeueHus. YpaBHeHue bepHysmu. [logbemHast cuma
Kpbina camosieTa. Knaccudukauys konebanuii. YpaBHeHUe IBWKeHUs IPy3a, MMO/[BEIlIEHHOr0 Ha MpYy)KUHe. YpaBHeHUe /IBUKeHUsI
MaTeMaTUueCcKoro MasiTHMKa. ['apMoHuueckue Kosnebanusi. [lepros v uacToTa rapMOHMUecCKUX KosieOaHuil. Pasa kosiebaHMiA.
OnpegenieHre aMIUIMTY/Abl M Hada/lbHOM (ha3bl U3 HaualbHbIX yC10BUM. CKOPOCTh U YCKOpeHUe MpY FapMOHUUYECKUX KoreOaHusIX.
[TpeBpaiiieHus 3Hepruu. 3aryxarolrue kosebaHus. BeiHykaeHHbIe KonebaHus. Pe3oHaHc. CrioykeHHe rapMOHUYeCKUX KoyieOaHMi.
CriekTp Komnebanuii. ABTOko/ieOaHusl. BonmHoBBIe siBeHus. [Tomepeunbie BoJiHBIL. [IyiiHA BOmHBL. CKOPOCTH pacIipOCTpaHeHUs
BoJHBI. [IpofosibHbIe BOMHBI. YpaBHeHUe Oeryiieii BosiHbl. CTosiuve BOJIHBI Kak CBOOOZAHbIe KojiebaHusi Ten. BosHbI B cpefe.
3ByKOBbIe BO/HBI. CKOPOCTh 3ByKa. My3bIKa/ibHble 3BYKH M IIyMbl. [DOMKOCTb ¥ BbICOTa 3ByKa. TemMOp. [lnaria30Hbl 3BYKOBBIX
4yacToT. AKyCTUUeCKHMM pe30HaHC. V3nyueHre 3ByKa. YnbTpa3ByK WM MH(pa3BykK. VIHTepdepeHuus BomH. [IpuHuun [tolireHca.
3akoH oTpakeHus BosH. [Ipesiomienre BoiH. Au@pakiiyist BOJH.

Monekynsipuasi ¢u3vkKa 1 TepMOJMHAMHUKA
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®u3nka U MexaHUKa. TeruioBble siBieHUs. KpaTKuk Odepk pa3BUTHSL MpeJCTaBJIeHUM O TPUPOZAE TeIVIOBbIX SBJIEHUHU.
TepMoauHaMUKa U MOJIEKY/ISIDHO-KMHeTUUecKass Teopusi. OCHOBHBIE MOJIOKEHUST MOJIEKY/sipHO-KMHeThuueckou Teopur (MKT).
OKcriepuMeHTanbHble fokasarenbctBa MKT. Macca monekyn. Mosb. [locTtossHHas ABorazgpo. bpoyHoBckoe aBukeHue. CHib
B3auMo/ielicTBUst Monekyn. CTpoeHue ra3o00pa3HbIX, KUAKUX U TBepAbix Tel. COCTOSHME MaKpPOCKOIIMUeCKUX Tel B
TepMogHamMuKe. Tewmmeparypa. TeruioBoe paBHOBecwe. PaBHOBecHble (0OpaTvMbie) W HepaBHOBeCHble (HeOOpaTUMBbIE)
nipoijecchl. ['a30BbIe 3aKOHBL. Mojenb WeanbHOTO ra3a. AOCOMIOTHas TeMriepaTypa. YpaBHeHHe COCTOSHUSI WealbHOTro Tasa.
['a30BbIii TepmomeTp. [IpumeHeHMe ra3oB B TexHUKe. CUCTeMbI C OOJTBIIIMM UKC/IOM YaCTHL] U 3aKOHbI MeXaHUKU. Viea/ibHbIM ra3
B MOJIEKY/ISIDHO-KMHETUYeCKOM Teopurd. OCHOBHOe ypaBHEHHE MOJIeKY/ISIPHO-KMHETUUeCKOW Teopuu. Temmeparypa — Mepa
CpefHer KWHeTMYeCcKou sHeprum. Pacrnipesenenve MakcBesia. M3MepeHne CKOpOCTeM MOJieKyn rasa. BHyTpeHHSi SHeprus
WJlea/lbHOrO rasa. PaBHOBecrve MexAy >XHUIKOCTbIO U ra3oM. HacelillleHHbIe mapbl. M30TepMbl peasibHOro rasa. Kpurtudeckas
Temrieparypa. Kputuueckoe cocrosinve. Kurenue. CxkukeHue Tra3oB. BiaxHOCTb Bo3Ayxa. MovekynspHasi KapTHHA
TOBEPXHOCTHOro ¢Jiosi. [loBepxHOCTHas sHeprusi. Cusa TOBEPXHOCTHOTO HaTsbkeHuWs. CmauuBaHue. KanusuisipHble SIBJIEHUSI.
Kpucrannmvueckve Ttena. Kpucramnmueckass pemnetka. AmopdHble Tena. JKugkue Kpuctamibl. [ledeKTbl B KpucTaslax.
OOmbsicHeHHe MexaHUUeCKUX CBOMCTB TBePAbIX Te/l Ha OCHOBE MOJIeKY/ISIpHO-KMHeTHYeCKoW Teopuu. [11aBfeHre U OTBep/eBaHue.
N3meHeHne obbeMa Tesia IpH IUIaB/eHWW U OTBepZeBaHWHU. TpoiitHasi Touka. TersioBoe paciivpeHue Tesl. TeruioBoe TUHEHHOe
paciuperye. TeryioBoe 00beMHOe paciivpeHHe. YUeT W HCIO/b30BaHWE TETUIOBOrO paclIMpeHus: Tesl B TexHUKe. Pabora B
TepmogrHamMuKe. KonmuecTBo TerioTel. BHyTpeHHsisi sHeprus. IlepBblii 3akOH TepMOJWHAMUKU. TeryiloeMKOCTH Ta30B MpPU
TIOCTOSTHHOM 00beMe U TTOCTOSTHHOM JlaBfieHnu. AiiabatHbid mporiecc. HeobpatumocTh mporieccoB B TIpupoje. BTopoit 3akoH
TepMOuHaMHUKN. CTaTUCTHUYeCKOe NCTOTKOBaHHe HeoOpaTHUMOCTH TPOLIeCCOB B Mpupoe. TeroBbie ABUraTe/d. MakCUMa bHbINA

KILJ] TemnnoBbIX ABUrareseu.
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J/IeKTPOJMHAMHUKa

Posib 371€KTpOMarHuTHBIX CUI B IPUPOJIE U TEXHUKE. DNIeKTPUUeCKUH 3apsifi U 3/IeMeHTapHble UaCTULIbL. DJIeKTPU3aLUs Tel.
3akoH KynoHa. B3anmoelicTBre HeMOABUKHBIX IEKTPUUYECKUX 3apsiIOB BHYTPU OJJHOPOJHOIO JW3/IeKTpUKa. bauskozaeiicTBre u
JIeiCTBMEe Ha PAaCCTOSSHUM. JJieKTpudeckoe Tose. HarpsykeHHOCTh 3/71eKTpuueckoro mojsi. [IpuHIUMI Cyrneprosvliuu Toei.
JIVHUM HarnpsyKeHHOCTH 37eKTpruueckoro mosis. Teopema ["aycca. Tlose 3apsskeHHOM TIIOCKOCTH, cdepsl U mapa. [IpoBogHUKY B
5JIEKTPOCTAaTUYeCKOM moJjie. [IM3/MeKTpUKKA B 37eKTpoCcTaTuyeckom mose. [lonmsipysaumsi AusaeKTpykoB. [loTeHUManbHOCTh
3JIEKTPOCTaTUYeCcKoro 1ons. lloTeHuuanbHast 3SHeprusi 3apsja B OLHOPDOAHOM  37eKTpuuyeckoM rmone. IloTeHuuan
3JIEKTPOCTAaTUUeCKOro 0/ ¥ Pa3HOCTh MOTeHLMa/IoB. CBs3b MeXX/AY HalpsyKeHHOCTBIO 3/IeKTPOCTAaTAUeCKOTO T0J11 U Pa3HOCTHIO
MOTEHL[MAJIOB. JKBUIIOTEHLIMA/IbHbIE TTOBEPXHOCTU. VI3MepeHHe DPa3sHOCTU TOTEHLMA/TIOB. JKCIEpPUMEHTA/TbHOe Orpeje/eHre
5JIeMEHTApHOT0 3/IEKTPUUECKOro 3apsiia. JJieKTpuueckas eMKOCTb. KoHpeHcaropbl. EMKOCTH TIJIOCKOTO KOHZEHCAropa.
Pasmvunbie Tunbl KoHAeHcaTtopoB. CoelWHEHWsS KOHJEHCATOPOB. OHEPrusl 3apsKeHHbIX KOHZEHCAaTOPOB W TPOBOJHHUKOB.
[IprMeHeHUs1 KOHEHCATOPOB. DneKTpruueckuid Tok. [InoTHOCTh ToKa. Cuia TOKa. DeKTpUuecKoe Tojie TIPOBOJHUKA C TOKOM.
3akoH Oma /151 yyactka nernd. CornpoTrB/ieHre NPOBOJHUKA. 3aBUCUMOCTb /IEKTPUUECKOTO CONPOTUB/IEHUS OT TeMIlepaTyphbl.
CeepxripoBoauMocTb. Pabora ¥ MOIIHOCTH ToKa. 3akoH J[[koyns—IJleHrja. OnekTpuueckde 1enu. [lociefoBaTtesibHOe U
TrapasuiesibHoe COeIMHEeHUsl MPOBOAHUKOB. V3MepeHue CWJIbl TOKA, HANpsDKeHUS U COMPOTHB/IEHHS. DJIeKTPOJABWXKYLLAs CHUIIA.
["anbBaHMueckue 3/meMeHTbl. AKKYMY/STOpPbI. 3akoH Oma /11 o/HOM 1ernd. 3akoH OMa fy1d ydacTka 1enu, cogepsxatero JC.
Pabora ¥ MOI[HOCTH TOKa Ha ydacTke IjenH, cofepykameMm OC. PacueT CIOXKHBIX 3/IEKTPUUECKUX IieTieil. JDmeKTpruyecKast
MPOBOJIMMOCTh PA3/IMUYHBIX BelleCTB. DJI€KTPOHHAs MPOBOAUMOCTb METa//IOB. DJIEKTPUUECKUM TOK B pacTBOpax M pacriaBax
3JIEKTPO/IMTOB. 3aKOH 3/1eKTpO/KM3a. TexHuueCcKoe NpYMeHeHHe 3/1eKTPo/ii3a. JNeKTpuueCcKri TOK B razax. HecamocTosiTe/IbHbIM

M CaMOCTOSITe/IbHbIN pa3pajbl. PasnuuHble THUMNBI CaMOCTOSTEIbHOIO pa3pdaia U HX TEXHHUUeCKOe IIpUMEHeHHe. ITn1a3ma.
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ONeKTpUUYeCcKuil TOK B BaKyyme. ODJIeKTPOHHbIE JIaMITbI: AWOA U TPHOJ. OeKTPOHHBIE IMyYKH. DJIeKTPOHHO-TydeBasi TpyOKa.
DJeKTpUUeCKuil TOK B TIONMYTIPOBOAHUKAX. COOCTBeHHasi ¥ MPUMeCHast 3/IeKTPONPOBOAUMOCTD TIOYTIPOBOAHUKOB. JIEKTPOHHO-
IBIPOUHbIM niepexof (p—n-nepexos). [TonynpoBofHUKOBEINM Auo. TpaH3uctop. TepMucTopsl U OTOPE3UCTOPHI.

MarHuTHble B3aUMO/IeCTBUSI. MarHuTHOe Tojie TOKOB. BeKTop MarHWTHON WHAYKIMU. [I0TOK MarHUTHOW WHAYKI[WU.
JluHuu MarHuTHOW UWHAYKIMM. 3akoH buo—CaBapa—J/lannaca. 3akoH Awmnepa. [lpuMeHeHusi 3akoHa Awmrepa.
OneKkTpousMepuTebHble TpUOOpPHI. [lelicTBe MarHWTHOTO TIOJisi Ha ABWKYyIuiics 3apsj. Cuna JlopeHua. [IpuMeHeHUe CHbI
Jlopenua. L{uknuueckuii yckoputesb. OTKPbITHE 3/1€KTPOMAarHMTHOW WMHAYKLUWW. [IpaBuno JleHiia. 3aKOH 3/1eKTPOMarHUTHOU
VHAYKLUMU. BruxpeBoe ssiekTpuueckoe mosie. 3C UHAYKIMY B ABMXKYLIUXCS TIPOBOAHUKAX. MIHAYKIIMOHHBIE TOKU B MaCCUBHBIX
npoBogHuKax. CamMouHaykuusg. VHAYKTMBHOCTb. OHEPrusi MarHUTHOrO IO/l TOKAa. MarHwtHasgs NOpOHUL[aeMOCTb —
XapaKTepPUCTUKA MarHWTHBIX CBOWCTB BelllecTB. TpH Kacca MarHUTHBIX BelrjecTB. OObsCHeHHe IMapa- W JWaMarHeTh3Ma.
OcHoBHbIe cBoiicTBa ¢eppomarHeTukoB. O ripupoge ¢eppomarHetrvsma. I[lpumeHeHve ¢eppomarHeTukoB. CBoOOAHBIE U
BBIHY)K/IEHHbIe 3jieKTpuueckue Kosebanusi. Ilpoueccel B KosebatenbHOM KOHType. ®opmyna TomcoHa. IlepeMeHHBIM
3/IEKTPUYECKUU TOK. JleMCTByIOLIMe 3HaYeHUs1 CMJIbl TOKA U HampsbkeHus. Pe3ucTtop B Ljenu nepeMeHHOro Toka. KoHzgeHncarop B
Ller TepeMeHHOro Toka. Karyllka MHIYKTUBHOCTM B Lielyd IepeMeHHOro Toka. 3akoH Oma [/ Lienu IepeMeHHOI'O TOKa.
MOouHOCTh B LIENK MePeMEeHHOro TOKa. Pe30HaHC B 37eKTpUYeCcKou Ljenu. JIaMnoBbiM reHepaTop. I'eHepaTop Ha TpaH3UCTOpe.
[eHeprpoBaHue 3/1€KTPUUYECKOUW SHepryuv. I'eHepaTop rmepeMeHHOro Toka. TpaHcdopmarop. BeimpsivieHue repeMeHHOTO TOKa.
Tpexda3snbiii Tok. CoeguHeHre 00MOTOK TeHepaTopa TpexdasHoro Toka. CoefriHeHHe TOTpeOuTe el /1eKTPUUeCKOl SHEPrHH.
ACVHXDOHHBIN 371eKTpoaBurareb. TpexdasHbiii TpaHcdopmarop. IIpor3BoACTBO M UCHO/IB30BaHUE S/1€EKTPUUYECKOW SHEPTHU.
[lepesaua ¥ pacrnpefesieHue  371€KTPUUECKOM 3SHepru. O(ddeKTHBHOe HCIO0/b30BaHUE  3/1eKTPUUECKOM  SHEeprum.

ONeKTPOMarHuTHOe MoJjie. ODJeKTPOMarHuTHasi BOJHA. M3jlydyeHue 5/1€KTPOMAarHWTHBIX BOJH. ODHEpPrusi 3JeKTPOMarHUTHOU
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BO/iHbI. CBOMCTBA 3/IEKTPOMArHUTHBIX BOH. [IPUHIUIBI PaIUOCBSI3U. AMIUIUTYAHAS MOAY/ALMA. [leTeKTUpoBaHUe KoJyieOaHMIA.
[TpocTenmii pagrorpueMHuK. PacripoctpaHenue paguoBoiH. Paavonokanwms. [loHsAThe o TeneBujeHUM. PasBUThe cpefCcTB
cBs3u. ['eomerprueckas onrtrka. CBeTOBBIe Jyud. 3aKOH TNPSIMOJIMHEWHOIO pacrpocTpaHeHusl ceeta. Poromerpus. Cumna cBeTa.
OcgewjeHHocTb. fApkocTb. ®PoTtomeTpsl. [IpuHimn ®depma u 3akoHbI TeomMeTpuueckord onNTWKUA. OTpakeHue cBeta. [lnockoe
3epkaso. Cepuueckoe 3epkaso. [TocrpoeHre n3obpaxeHuii B ceprueckoM 3epkasie. YBeJueHre 3epKaria.

[Ipenomnenne cBeta. IlonmHoe oTpaxeHuwe. IlpenomneHve cBeTa B MUIOCKOIApasyieSIbHOW TJIACTUHKE M TPEyrOJbHOMU
ripu3sMe. [IpesiomneHre Ha cepuueckoi MoBepxHOCTH. JIuH3a. DOKyCcHOe pacCcTosiHWe W ONTUYecKas cuia JiMH3bl. dopmysa
mun3bl. [locTpoeHue M300pa’keHUM B TOHKOW /MH3e. YBesndeHue JiMH3bL. OCBelleHHOCTb M300pakeHUs, aBaeMOro JIMH30M.
Henocratku smH3. doToanmapat. [TpoekimonHbli ammapar. [1a3. Ouku. Jlyma. Mukpockori. 3putesibHble TpyObl. Temeckorbl.
BonHoBele cBoiicTBa cBeta. CkopocTh cBeta. [ucriepcusi cBeta. VHTepdepeHuyss cBera. /[ljiMHa CBeTOBOW BOJIHBI.
Nurtepdepeniusi B TOHKUX 1yieHKax. Kosblla HetoToHa. HekoTophle nprMeHeHus: nHTepdepeHiyu. Judpakius cBeta. Teopus
audpakiuu. Judpakius @peHernst Ha MPocTbix 06bekTax. dudpakius @payHrodepa. AudpakiiionHas peleTka. Pa3peluatoiast
crocoOHOCTh MUKDPOCKOTIA U TejiecKora. [TorepeyHocTh cBeTOBBIX BOJH. [Tomsipu3saiusi cBeta. [lomepeuyHOCTh CBETOBBIX BOJIH U
3/IeKTPOMarHUTHAsl Teopusi cBeTa. Bubl uznyuenuii. Mictounuku cBeta. CrieKTpbl U CrieKTpasibHble IPUOOphI. BUbl CrieKTpoB.
CrnekTpanbHbii aHamu3. VIHGpakpacHoe W ynbTpaduosieToBoe u3nyueHus. PeHTreHoBckue myuu. IllKana 3/1€eKTpOMarHUTHBIX
V3/yYeHUN.

OcCHOBBI crIeluaIbHON TEOPUH OTHOCUTE/IbHOCTH
3aKOoHBI JIEKTPOAVUHAMMKA W TIPUHLMI OTHOCUTeNbHOCTH. OmnbIT MaiikenbcoHa. [locTynatel TeOpUM OTHOCHUTETBHOCTH.

OTHOCUTENBHOCT OfHOBpeMeHHOCTH. [IpeoGpa3oBanusi JlopeHrja. OTHOCHTeNBHOCTb pacCTOsSHUN. OTHOCUTENHHOCTD
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TIPOMEXXYTKOB BpeMeHU. PelsITUBUCTCKUU 3aKOH CJIOKEHUS] CKOpOCTed. PensiTMBUCTCKasi AWHAMUKA. 3aBUCUMOCTb MacChl OT
ckopoctu. CuHxpoda3oTpoH. CBSI3b MeX/AYy MacCOW U SHEepPruen.
KBanToBas pu3zuka. ®u3vka aromMma 4 aTOMHOT0 si/ipa

[TpeameT 1 3a/jauv KBAaHTOBOU (DM3MKU. 3apoXKeHHe KBAaHTOBOM Teopuu. TernsioBoe u3yuyeHue. PacripesiesieHre SHePTUM B
crieKTpe abCo/IFOTHO uepHoro Tesa. ['umnore3a Ilnanka o kBaHTax. ®oTtosddekt. Teopust dorosaddekra. DoToHbl. [IpuMeHeHMEe
doroaddexra. Onbitel I1. H. JlebeneBa u C. U. BaBuiosa. [laBieHue cBeta. Xumuueckoe AeiictBue ceeta. dotorpacdus. 3anuch
Y BOCIIPOM3BeZleHre 3BYKa B KMHO.

CrniekTpanbHble 3akoHOMepHOCTH. CTpoeHHe atoMa. Mozienb ToMmcoHa. OrbiTel Pesepdopza. [1naHeTapHasi MoJiesib aToMa.
[Toctynater bopa. Mogens atoma Bozopoza 1o bopy. OkcriepyvMeHTasnbHOe [0OKa3aTebCTBO CYLeCTBOBAHMS CTaLjMOHAPHbIX
coctosHuM. TpyaHoctu Teopun bopa. KBaHTOBasi mexaHuwka. I'wriote3a pge bpoiis 0 BOJHOBBIX CBOMCTBaxX YacCTHII.
KopryckynsipHO-BO/IHOBOM  Ayanu3M. [dudpakifusi 31eKTpoHoB. CoOOTHOIIeHHe HeompezeneHHOCTel [efizeHOepra. BosHBI
BeposiTHOCTU. VIHTepdepeH1s BepoITHOCTeH. MHOro3/1eKTpoHHbIe aTOMbl. KBaHTOBbIE MCTOUHUKK CBeTa — Jjla3epbl. ATOMHOe
AP0 W 37eMeHTapHble YacTHLbl. MeToabl HabOMIOJeHWs W PervcTpaly 37eMeHTapHbIX dacTuil. OTKpBITHE eCTeCTBeHHOM
pPali0aKTUBHOCTU. Anbda-, 6eTa- M ramma-usjiyueHve. PaflioaKTHBHbIe TpeBpallleHHs. 3aKOH paJuOaKTUBHOTO pacriaja.
ITepuog nmonypacnaza. M3oronbl. [IpaBuio cMmeienus. VICKycCTBeHHOe mMpeBpalljeHre artoOMHbIX sijep. OTKpbITHE HEWTpOHA.
CtpoeHue aroMHOro sifipa. fzepHele Cuibl. DHeEprusi CBA3W arOMHBIX sifep. VICKyCCTBeHHasi paJMOaKTUBHOCTb. fiepHble
peakuuu. [lenenue gaep ypaHa. LlenHble sijepHble peakimu. fnepHbiv peaktop. TepMmosifepHble peakijuu. [IpruMeHeHve siepHOU
sHeprud. [lonyueHre pafiMOAaKTHUBHBIX U30TOIOB U UX TIpUMeHeHue. buosiornueckoe [jeliCTBUe paIMOaKTUBHBIX WU3/TyueHun. Tpu

3Tarla B pPa3BUTHM (DU3MKU 37eMeHTapHbIX 4YacTull. OTKpbITHe TO3UTpPOHA. AHTUUacTUllbl. Pacmnaza HelTpoHa. OTKphITHE
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HelTpuHO. [IpoMe)kyTouHble 6030HBI — TIEPEHOCUHKU C/1a0bIX B3auMoelicTBUM. CKOTBKO CYITIeCTBYeT 37eMeHTapHbIX YaCTHII.
KBapku. BzanmogelicTBue KBapKkoB. [ 7TFOOHBI.
Ctpoenue BceneHHOU
[TpuMeHUMOCTb 3aKOHOB (hH3UKH ISt 00bSCHEHUsS] IPUPO/bI KOCMUUeCKHUX 00beKTOB. CofHeuHas CHUCTeMa KakK KOMITIEKC
TeJI, UMEIOIUX 0011jee TIporcxoxaeHre. OOIre XapaKTepUCTHUKY T1aHeT. [11aHeTsl 3eMHOM Tpyribl. Jlanekue tutaHeTwl. ComHIe
1 3Be3abl. Kiaccudukaius 3Be3s. OBosoius CosHila U 3Be3s. CTpoeHue U 3Bo/moLMs BeeseHHol. TemHass MaTtepyst U TeMHast
sHeprus. EauHas dusnueckas KapTiHa Mupa. Pr3rka U HayYHO-TeXHHUUYeCKasl peBOTIOLIS.
JIabopaTopHbIil MPAKTHKYM
. I3amepeHune yckopeHust CBOOOJHOTO ITa/[eHHs C TIOMOII[bI0 MaTeMaTHIeCKOro MassTHUKA.
. I3yuenue Broporo 3akoHa HeroTOHa.
. UccnenoBanuvie Mofiesiv ABW>KeHUs TeJla, OpOIIeHHOTO 110/, YI/IOM K TOPU30HTY.

. MI3yueHue 3aKOHa COXpaHeHWs UMITy/IbCa [PU COYAapeHUH CTajlbHbIX L1apOB.

1
2
3
4
5. N3yueHunie 3akoHa COXpaHEeHUS] MEXaHUYEeCKOW SHEPTUU.
6. N3mepenue KII/I ssekTpoaBuraress rpy MOgHATUM IPy3a.

7. I3yueHue aBTOKO/IeOaHUM.

8. M3yueHue nonepeyHbIX BOJIH B CTPYHe C 3aKperyleHHbIMUA KOHLIAMMU.
9. M3yueHne CBOMCTB 3BYKOBBIX BOJIH.

10. OnbITHas mpoBepKa 3akoHa ['eit-JIroccaka.

11. OmnpeneneHve TIPOLIEHTHOTO COZePKaHUS Bjlarkd B MOKPOM CHere.

12. N3yuenue pacrpezesieHdst MOMEKY/ Ulea/IbHOTO ra3a Mno CKOpOCTsIM (KOMITbIOTEPHOE MO/Ie/TMPOBaHUE).



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
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N3yueHue neanbHOU TeryiOBOM MalliMHbl KapHO (KOMIIBIOTEPHOE MOZETUPOBAaHUE).
V3y4yeHne TeryoBOro B3auMOZeUCTBUS (KOMITbIOTEPHOE MO/ e/TMPOBaHue).

N3mepenue mopynst FOHra pesuvHsl.

V3mepeHure TeMIiepaTypHOro KO3 dHULMeHTa TMHENHOTO paCluMpeHUs TBEPAbIX Tell.
Onpegenenure Ko3(PuieHTa NOBEPXHOCTHOTO HATSHKEHUS KUAKOCTH.

M3mMepeHrie eMKOCTH KOH/IeHCaTopa.

V3MepeHue yaieIbHOTO CONPOTUB/IEHUS] IPOBOHUKA.

N3mepenvie 3/JC ¥ BHYTpeHHEro CONPOTUB/IEHUS] UCTOYHUKA TOKA.

W3yueHue Lienu NOCTOSHHOTO TOKa, copeprkatent IC.

COopka 1 rpalyipoBKa OMMeTpa.

Pacimpenue npeziesia n3MepeHus BOJbTMeTpa/amrep MeTpa.

V3y4yeHne TeMriepaTypHOU 3aBUCUMOCTU COTIPOTHB/IEHUSI META/IJIOB U MOTYTIPOBOAHUKOB.
W3yuenue nporjecca NpoXoKAeHHs 37IeKTPUYEeCKOro TOKa B paCTBOpax 3/1€KTPOJIUTOB.
M3y4yeHne MOMyNIPOBOJHUKOBOTO JUO/a.

M3yyeHne npoLjeCcCcoB BLIMIPSIM/IEHUS [IEPEMEHHOI0 TOKaA.

M3yueHue Tiporiecca IPOXOKeHUsI TOKa B OUTIO/ISIPHOM TPaH3UCTOPe.

M3ydeHue Lienu epeMeHHOro TOKa.

V3ydyeHne pe3oHaHCa B LielH IepeMEeHHOI0 TOKa.

W3mepeHre k03P duiieHTa MOIIHOCTH LTy TepeMeHHOT0 TOKa.

N3yueHue ofHOo(a3HOro TpaHchpopMaropa.
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33. NI3aMepeHure eMKOCTH KOHZIeHCaTopa U MHAYKTUBHOCTY KaTYLLKU.

34. O3HaKOMJIeHHE C MPOLieCCaMU MOAY/ISIUN U JeMOAY/ISALIAN (IeTeKTHPOBaHMs1) 37IeKTPOMAarHUTHBIX KoieOaHWM.

35. NI3yueHue 3aK0Ha IpeyioOMJIeHUs CBeTa.

36. MI3amepeHue 1r1okasaresis npejioM/IeHust CTeK/ia [pU MOMOIM MUKPOCKOIIA.

37. VIamepeHue (pOKYyCHOTO PacCTOSIHUSI paCcCerBaroLLeld TMH3bI.
38. CHbopKa ONTHUUeCKUX CHUCTEM.
39. VccnenoBanue vHTepdepeHIMM CBeTa.

40. UccnenoBanuve audpakivu CBeTa.

41. OnipesiesieHye AJIMHbI CBETOBOW BOJTHBI TIPU MOMOIIU JA(PAKLIMOHHOMN PEeLLeTKH.

42. Nzyuenmue sienieHnii hoto3ddekra. Mi3amepeHre paboThl BbIX0O/a 3/IEKTPOHA.

3. Temarnueckoe NJIAaHUPOBaHHE

OO61uit meprof, ocBoeHus1 yuebHOro mipeameTa — 2 rofia, KoMuuecTBo yueOHbIX yacoB — 340.

1 ron, o6yueHnust: 5 yacoB B Heflento X 34 Hezenu = 170 yacoB

2 rop, o0yueHusi: 5 uacoB B Hezienmo X 34 Hegenn = 170 yacoB

Ko/in4ecTBO 4acoB, 0TBOANMOE HA H3yUeHHe KK oM

NeNe TeMbl
TeM Haspanus Tem T10 aBTOPCKOM Tporpamme TI0 HacTosIIIel paboueit
rporpamMmme
10 xyacc

BBegenue 4 4

Pa3nen 1. MexaHuKa 64 70

1. | KuHemaTnka TOUKU. OCHOBHBIE TTOHSITUS KWHeMAaTUKU 18 20

2. | [JluHaMuKa. 3akOHbI MexaHUKU HeroToHa 10 9
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3. | Cusibl B MeXaHUKe 10 12
4. | HeunepuuanbHble cucTeMbl oTcueTa. CHibl UHEPLIMU 4 4
5. | 3aKOHBI COXpaHEHUs] B MeXaHUKe 10 11
6. | [IBwKeHMe TBepAbIX U Ae(OPMUPYEMBIX Tej 4 4
7. | Cratuka 4 5
8 | MexaHuKa gedopMUpyeMbIX Tesl 4 5
JIabopaTopHBIi MPAKTUKYM 12 12
Pa3pen 2. MosiekyasipHas ¢pu3uka. TepmoagrHaMuKa 34 34
9. | Pa3BuTHe npejcTaBaeHUM O MPUPOJE TEIJIOThI 2 2
10. | OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW TeOPUH 5 5
11. | Temnieparypa. ['a30Bbie 3aKOHBI 6 6
12. | MoJieKy/ISpHO-KMHeTUUYeCKasi TeOpUsi UieajbHOro rasa 5 5
13. | 3aKOHBI TEPMOJAUHAMUKU 5 5
14. | B3auMHble TipeBpalleHUs >XUJKOCTEeN U ra3oB 3 3
15. | IloBepXHOCTHOe HaTsKeHUe B JKUAKOCTAX 3 3
16. | TeBeppble Tesia ¥ UX peBpallieHue B )KUAKOCTU 3 3
17. | TeryioBoe pacuiupeHye TBepAbIX U XXUAKHUX TeJl 2 2
JlabopaTopHbIi NMPAKTHKYM 8 8
Pa3pen 3. JieKTpoguHaMuKa 34 34
Beenenue 2 2
18. | DnekTpoCTaTUKa 16 16
19. | [TocTosIHHBIW 3/IEKTPUYECKUM TOK 16 16
JIabopaTopHbIi MPAKTHKYM 8 8
PesepBHOe Bpems 11 -
NTOoro: 175 170

ITpumeuanue: B Tekyijem yueOHOM rofly ¢pusmka B 11 Knacce Ha yriiy0/ieHHOM YPOBHE He U3y4aeTcsl.




