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PaGouas nporpamMmMma cocraBJieHa HA OCHOBe:

1. denepanbHOTO TOCYIApPCTBEHHOTO OO0pa30BaTEIbHOIO CTaHAApTa CpPEJHEro OoOIIero
o0pa3oBaHus, YTBEPKIACHHOIO TpUKa3oM MuHucTepcTBa 00pa3zoBaHus U Hayku Poccuiickoit
®enepanu ot 17.05.2012 Ne 413 (c n3MEHEHUSIMU U JOTIOJIHEHUSIMNU ).

2. Owuszuka. YrayonéHusiid ypoBeHb. 10—11 kaccel : pabouas nmporpamma k quaun YMK T
S1. Msikumiesa : yaeOHO-MeToanueckoe nocodue / O. A. Kpreicanona, I'. 5. Mskumes. — M.
: dpoda, 2020.

3. OcHOBHOI 00pa3oBaTEIBHOM MTPOrpaMMoii cpeHero oodiero oopazopanus no ®I'OC MBOY
«PomuHCKas mKona- IeTCKUK canny, yrBepxkacHHas mpukazom Ne 288 ot 31.08.2023 1.

Pabouas mporpamMmmMa OpuEeHTHPOBAHA HA UCIIOJIb30BAHNE YUCOHUKOB:

— Msxkumes [.5., ByxoBueB b.b., Yapyrun B.M. VYueOHuk s o00mieoOpa3oBaTenbHBIX
YUPEXKJEHUN C NPUIOKEHUEM Ha »JIIEKTpOoHHOM Hocutene. ®Pusuka. 11 kmace. — M.:
IIpocsemienue, 2022.

Ha m3ydenue ¢usuku B 11 kacce Ha yriryOJIeHHOM YpOBHE OTBOAMTCS 1o 4 yaca B Henento, 136
9acoB B TOJI.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITIPEIMETA
JInuHoCTHBIE pe3yJIbTAThI 0CBOEHUSI Y4eOHOT0 mpeaAMeTa (pu3nku

JInuHocTHBIE pe3yabTaThl B cepe OTHOIICHHI 00y4yarommxcst K cede, K CBOEMY 3/I0pPOBBIO, K
MO3HAHUIO ce0s:

— OpHeHTalMs OOyJaroIMXCsl Ha JOCTHXKEHHE JIMYHOTO CYacThs, pEAM3alUi0 TO3UTHUBHBIX
JKU3HEHHBIX TEPCHNEeKTUB, HWHHUIMATUBHOCTb, KpPEATUBHOCTb, T'OTOBHOCTh M CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOTIPEIEICHHUI0, CIIOCOOHOCTh CTAaBUTh LIEJIN U CTPOUTH KU3HEHHBIE [IaHBI;

— TOTOBHOCTBH U CIIOCOOHOCThH 00€CIeunuTh ce0e U CBOMM OJIM3KUM JIOCTOMHYIO JKU3HB B MPOIECCE
CaMOCTOSITENIBHOM, TBOPUECKON M OTBETCTBEHHON JESITEIBHOCTH;

— FOTOBHOCTb U CIIOCOOHOCTh 00YYaIOIIUXCS K OTCTAMBAHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHHS, TOTOBHOCTb M CHOCOOHOCTh BBIPAOATHIBATH COOCTBEHHYIO IMO3UIUIO MO OTHOILICHHIO K
OOLIECTBEHHO-TIOJUTUYECKUM COOBITUSIM MPOLUIOrO M HACTOSILEr0 Ha OCHOBE OCO3HAHMS U
OCMBICJIEHHS NCTOPUH, TyXOBHBIX LIEHHOCTEN U JOCTUKEHUI HAIIEH CTpaHbl;

— FOTOBHOCTb U CIIOCOOHOCTh 00YYarOIMXCS K CAMOPA3BUTHUIO U CAMOBOCIIMTAHUIO B COOTBETCTBUHU
C 0OIIeyeIOBEUeCKUMH LEHHOCTSIMH W HJeajaMH TPaKIaHCKOro oOlecTBa, MOTPEOHOCTh B
(bu3NYECKOM CaMOCOBEPIIIEHCTBOBAHUH, 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENIBHOM 1€ATEIbHOCTHIO;
— MPHUHATHE W peanu3alys HEeHHOCTeW 370poBoro M Oe3omacHoro obpasza KHU3HM, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (PM3NYECKOMY U MCHXOJIOTHYECKOMY
3/10pPOBBIO;

— HeMpUATHE BPEIHBIX IPUBBIYEK: KYpEHUs, YIIOTPEOJIEHUS alIKOT0Jisl, HAPKOTUKOB.

JInuHocTHBIE pe3ynbTaThl B cdepe oTHOmeHH oOydyarommxcs K Poccum kak k Poamne
(OteuyecTBY):

— poccHiicKasi HJIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHUUCKON HIIEHTUYHOCTH B
HOJHUKYJIBTYPHOM COL[MYME, YYBCTBO IPUYACTHOCTH K HCTOPHUKO-KYJIbTYpHOH OOIIHOCTH
poccuiickoro Hapoaa u cyarbe Poccum, maTtpuoTH3M, TOTOBHOCTH K JIy)KeHHIO OTEuecTBy, €ro
3aIUTe;



— YBaXX€HUE K CBOEMY HapoO/y, YyBCTBO OTBETCTBEHHOCTH Iepel PoauHOM, ropIoCTH 3a CBOU Kpail,
cBol0 Poauny, mpommioe M HacTosIee MHOTOHAallMOHAIBHOrO Hapoja Poccum, yBakeHme K
roCy/IapCTBEHHBIM CUMBOJIaM (rep0, duiar, THMH);

— (QopMHMpOBaHHE YBAXKEHUS K PYCCKOMY A3BIKY KakK TOCYAApCTBEHHOMY s3bIKy Poccuiickoii
Qenepanuy, SBIAIOMIEMYCS OCHOBOW POCCHUICKOW MICHTUYHOCTH M TJIaBHBIM  (haKTOPOM
HAIMOHAJIbHOTO CaMOOIIPEIEIICHHUS],

— BOCIIMTAaHUE YBOKEHHS K KYJIbTYype, SI3bIKaM, TPAJAULUSAM U 00bIYasiM HAPOJOB, MPOKUBAIOIINX B
Poccuiickoit deneparum.

JInuHocTHBIE pe3yabTarbl B cepe OTHOLIEHHIT 00ydaroIuXcsl K 3aKOHY, rocyIapcTBy U K
rPaskKIaHCKOMY 001IeCTBY:

— IPaXXJAAHCTBEHHOCTb, I'PAKJAHCKAs ITO3UIMSA AaKTUBHOI'O M OTBETCTBEHHOI'O WIEHA POCCHUCKOTO
o0111ecTBa, OCO3HAIOIIEIO0 CBOM KOHCTUTYLMOHHBIE IpaBa U OOS3aHHOCTH, YBAaXKAIOILEro 3aKOH U
MPaBOMOPSIIOK, OCO3HAHHO NMPHHUMAIOMIETO TPAJUIIMOHHBIC HAIMOHAIBHBIE U OOIIeUeIOBEUECKIE
IYMaHHCTUYECKHE U IEMOKpAaTUYECKHE LIEHHOCTH, TOTOBOI'O K YYacCTHIO B OOILIIECTBEHHOM KHU3HU;

— IpPU3HAHUE HEOTUYK/IaEMOCTH OCHOBHBIX IIpaB M CBOOOJ 4YEJIOBEKa, KOTOpbIE MpUHAAJIEKAT
KaX/IOMY OT POXJI€HUs, OTOBHOCTb K OCYILECTBIIEHUIO COOCTBEHHBIX IPaB U cBOOO] 0€3 HapyIIeHUs
npaB U CBOOOJ APYTHX JIHIl, TOTOBHOCTH OTCTAaMBAaTh COOCTBEHHBIEC MpaBa M CBOOOJBI YEIOBEKa U
rpaXkJlaHMHA COIJIACHO OOIIENpPU3HAHHBIM IMPHUHLKIAM W HOPMaM MEXAYHApOJHOIO IpaBa U B
cootBercTBuM ¢ Konctutynueit Poceniickon ®@enepannu, paBoBas U MOJIUTHYECKAs: TPAMOTHOCTB;
— MHUPOBO33pEHHE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHOU
NPaKTUKHA, OCHOBAHHOE HA JINAJIOTEe KYJIBTYp, a TAKXKE Pa3IHIHBIX (POpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAaHHE CBOETO MECTA B IOJUKYJIBTYPHOM MHPE;

— HHTEpUOpM3alUs LEHHOCTEW JEMOKPATHM M COLMAIBHOW COJMAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLICHUH B IPYIIIE WIM COLUAIBbHON OpraHu3aluy;

— TOTOBHOCTh O0y4aroUMxcs K KOHCTPYKTUBHOMY Y4acTHIO B IPUHATHH PEUICHHM, 3aTparuBaroImnux
UX TpaBa U HUHTEPECHl, B TOM 4YMCJIE B pa3IM4YHBIX (opMax OOLIECTBEHHOW CaMOOpraHHM3alluy,
caMOYIpaBJieHUs!, OOIIECTBEHHO 3HAUUMOM 1€ATEIbHOCTH;

— TPUBEPKEHHOCTh UJEIM HHTEpHALMOHATIM3Ma, APY>KObI, paBeHCTBA, B3aUMOIIOMOILU HApOJIOB;
BOCIIUTAHHUE YBAXXUTEJIBHOTO OTHOLIEHUS K HAMOHAJIBHOMY JOCTOMHCTBY JIFOJEH, UX YYyBCTBaM,
PETUTHO3HBIM YOEKACHUSM;

— TOTOBHOCTh OOY4YaloIIUXCSl TMPOTHBOCTOSITH MJIEOJIOTUM SKCTPEMH3Ma, HAlMOHAIN3MA,
KceHo(oOUH;  KOppYNUUHM; AUCKPUMHHALMM TI0 COLMAIbHBIM, PEIUTHO3HBIM, DPACOBBIM,
HallMOHAJIbHBIM MPU3HAKaM U JPYTUM HETaTUBHBIM COLIMAJIBHBIM SIBIICHUSIM.

JInuHoCTHBIE pe3yJbTaThl B chepe OTHOMIEHHIT 00y4aIOIIUXCH € OKPYKAIOIMMH JIOAbMH:

— HpPaBCTBEHHOE CO3HAHWE U TOBEJEHHE HA OCHOBE YCBOEHHUs OOIIEUeOBEUECKHUX IIEHHOCTEH,
TOJIEPAHTHOI'O CO3HAHUS U MOBEJICHHS B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
JUAJIOr C JAPYTUMHU JIOAbMH, JOCTHUTaTh B HEM B3aWMOINOHHMMAaHHUS, HAaXOJUTh OOIIMe Lenu U
COTPYAHUYATDH JJIS UX JOCTUKECHUS;

— TMPUHATHE TYMAHUCTUYECKUX IEHHOCTEH, OCO3HAaHHOE, YBAaXXUTEIbHOE U J100pOKeIaTelbHOe
OTHOLLIEHHUE K IPYrOMY YEJIOBEKY, €T0 MHEHUIO, MUPOBO33PEHHUIO;

— CIOCOOHOCTh K COMEpeXHBaHUI0 U (HOPMHUPOBAHHE MO3UTHUBHOTO OTHOIICHUS K JIOASM, B TOM
yuciae K JIMLIAM C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3/0pOBbS UM HMHBaIUAaM; OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3UYECKOMY M ICHXOJOTHYECKOMY 370POBBIO
JIPYTUX JIIOAEH, yMEHUE OKa3bIBaTh IIEPBYIO IIOMOIIIb;

— (hopMHUpPOBaAHKE BBIPA)KEHHOW B MOBEJICHUN HPABCTBEHHOH MO3ULIUH, B TOM YUCIIE CIOCOOHOCTH K
CO3HATEJNILHOMY BBIOOpY 100pa, HPAaBCTBEHHOTO CO3HAaHUS W TOBEJICHHS HAa OCHOBE YCBOCHUS
OO0I1eYeIOBEUECKUX LEHHOCTEM M HPaBCTBEHHBIX YYBCTB (YECTH, J0Jra, CIPaBeIMBOCTH,
MUIJIOCEPAUS U IPYKETI00us);



— Ppa3BUTHE KOMIIETCHLIMM COTPYAHMYECTBA CO CBEPCTHUKAMM, IETHMU MIIQJIILETO BO3pacCTa,
B3POCJIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, YIEOHO-UCCIIE0BATEIHCKOM, TPOSKTHOM
U APYTUX BUJIAX JACSATEIBHOCTHU.

JIMYHOCTHBIE pe3y/bTaThl B cepe OTHOIIECHUI 00yHaIOIIUXCHA K OKPY:KAIOIIEMY MHUPY, ’KMBOM
NMpHUpoe, Xy/A0:KeCTBEHHOH KYyJIbTYype:

— MHPOBO33pEHHE, COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUUMOCTH HAYKH,
TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIIAJICHUE JOCTOBEPHON uWH(pOpManuen o
MEPEOBBIX JTOCTHKEHUSAX M OTKPHITUSX MHUPOBOI U OTEUECTBEHHOMN HAyKH, 3aMHTEPECOBAHHOCTDH B
HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa M OOIIECTBA;

—FOTOBHOCTb M CHOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAaMOOOPa30BaHUIO, HA IPOTSKEHUU BCE
JKU3HU; CO3HATEIBHOE OTHOIICHHE K HENPEPhIBHOMY OOpPa30BAHHMIO KaK YCJIOBHIO YCIENTHON
npodeccuoHanbHOM U 0OLIECTBEHHOMN AESITeTbHOCTH;

— DKOJIOTHYECKasi KYJIbTypa, OepeXHOe OTHOIICHHS K POIAHOW 3eMJjie, MPUPOIHBIM OOrarcTBaM
Poccun u Mupa; NMOHMMAaHHUE BIUSHUS COIHAIBLHO-KOHOMHYECKHX MPOIECCOB HA COCTOSHUE
MIPUPOTHON M COLIUATIBHOM CpeJibl, OTBETCTBEHHOCTh 3a COCTOSIHUE IMPUPOJIHBIX PECYPCOB; YMEHUS U
HABBIKM Pa3yMHOTO MPUPOJOINOIb30BAHMS, HETEPIIUMOE OTHOIICHUE K IEHCTBHAM, MPUHOCIIIUM
BpEJl KOJIOTHH; TPUOOPETEHHE OIbITa KOJIOT0O-HAIIPABICHHOM €SI TEIIbHOCTH;

— 9CTETHUYECKOE OTHOIIEHUS K MUPY, TOTOBHOCTh K 3CTETUYECKOMY OOYCTPONCTBY COOCTBEHHOTO
ObITa.

JInuHocTHBIE pe3yJbTaThl B cepe OTHOLIEHUIT 00y4alOIIUXCH K ceMbe U POAUTENISIM, B TOM
4yKcJie MOArOTOBKA K CeMelHOM KU3HM:

— OTBETCTBEHHOE OTHOIICHHE K CO3JaHHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSATHUS IIEHHOCTEH
CEMECIMHOM KU3HMU,

— TIOJIOKUTENBbHBI 00pa3 CeMbH, POAMUTENHCTBA (OTIIOBCTBA M MATEPUHCTBA), WHTEPUOPU3AIIUS
TPaJULIMOHHBIX CEMENHBIX [IEHHOCTEH.

JInuHoCcTHBIE pe3yabTaThl B cepe OTHOLIEHHS 00y4YalOUIMXCcs K TPYAY, B cepe conuaibHO-
IKOHOMUYECKHX OTHOLIEHUIi:

— yBa)KeHHUE KO BceM (hopmMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIllUTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIA BBIOOp Oyaymied mnpodeccuu Kak TyThb M CHOCO0 peanu3aiui COOCTBEHHBIX
JKU3HEHHBIX IJIAHOB;

— FOTOBHOCTh OOYYAIOIMIMXCS K TPYIOBON MPOPECCHOHATBHONU NESITEIHHOCTH KaK K BO3MOXKHOCTH
y4acTus B PEUICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIEM;

— TOTPEOHOCTh TPYAUTHCSA, YBWKEHHE K TPYAy U JIIOASIM TpyAa, TPYAOBBIM JIOCTHKECHUSIM,
TOOpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHE K pa3HbIM BUIAM TPYIOBOM
NesATEeTLHOCTH;

— FOTOBHOCTH K CaMOOOCITY)KHBaHHIO, BKJIFOUasi 00yueHHE U BHITIOJTHEHUE JOMAITHUX 00S3aHHOCTEH.
JInyHocTHBIE pe3yiabTaTbl B cdepe (GU3MYECKOT0, MNCHXO0JOTHYECKOro, COLHUAJIBHOIO H
aKaJeMH4YecKOro 0J1aronoyyusi 00y4arommuxcs:

— (uznuecKkoe, dMOIMUOHATBHO-TICUXOJIOTHYECKOE, COIMAIBHOE OJIaromoiaydyne OOydaroImmxcs B
JKU3HU 00pa30oBaTENIbHON OpraHM3aly, OIIYIIEHHE AEThMH 0€30MacHOCTH U TCUXOJIOTHYECKOTO
KoM(opTa, HHPOPMAIIIOHHOM 6€30IaCHOCTH.

MeTtanpeameTHbie pe3yJbTaThl 0CBOCHHUSI y1eOHOro npeamMera Gu3nku

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS OCHOBHOM 00pa30BaTEeNbHONW MPOTrpaMMBbI MPeICTaBICHbI
TpeMs TpyITaMy YHUBEPCATbHBIX yueOHbIX nerctBuid (YVY ).

1. PeryasiTuBHbIEe yHUBEpPcATbHbIE YUeOHbIE JeliCTBUSA

— CaMOCTOSITETILHO OIPENENSATh IIeNH, 3a/aBaTh MapaMeTpbl U KPHUTEPHH, 1O KOTOPHIM MOXKHO
ONpCaACIMTb, YTO LCIIb JOCTUTHYTA,



— OIICHMBAaTh BO3MOXKHBIC IIOCICACTBHS JOCTYDKCHHUS IIOCTaBICHHOM I€IM B ACATCILHOCTH,
COOCTBEHHOM XW3HHM W JKU3HU OKPYKAIOIIUX JIFOJIEH, OCHOBBIBASICh Ha COOOpPaXEHUAX JTUKU U
MOpaJiy;

— CTaBUTH U GOPMYIHPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIbLHOMN IEATEIbHOCTH M JKU3HEHHBIX
CUTYaIUsX;

— OIICHUBATH PECYPCHI, B TOM YHCJIC BpEMs U IPyrue HeMaTepuaibHbIe peCcypChl, HEOOXOAUMBIC IS
JOCTHKCHHS IOCTABIICHHOM 1I€/IH;

— BBIOMpATh MYyTh JOCTHUXEHUS IIEJH, TUTAHUPOBATh PEIICHUE MOCTABJICHHBIX 3a/1a4, ONTUMU3HPYS
MaTepuabHbIe U HEMaTepUaIbHbIC 3aTPATHI;

— OpraHu30BbIBaTh 3(O(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX IS TOCTHIKEHUS ITOCTABIICHHOMN
eIy,

— COTIOCTABIIATH MOJYUYEHHBIN Pe3yabTaT ACATEIHBHOCTH C MTOCTABICHHOM 3apaHee MelbIo.

2. [To3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUS:

— HCKaTh M HAXOAWTh OOOOIIEHHBIE CHOCOOBI pEelIeHHs 3a/Jad, B TOM 4YHCIE, OCYIIECTBISThH
pa3BepHyTHIi WH(DOPMAIIMOHHBI TOWUCK W CTAaBUTh HA €ro OCHOBE HOBBIE (yueOHBIC W
MO3HABaTEIIbHBIC) 3a]1a4H;

— KPUTUYECKHU OIEHUBATh U MHTEPIPETUPOBATh MHPOPMAIUIO C PA3HBIX MO3UIIMH, PACIIO3HABATH U
(UKCUPOBATh MPOTUBOPEUHNS B HHPOPMAIIMOHHBIX HCTOYHUKAX

— UCIOJIb30BaTh  pa3jiu4Hble MOJCIBHO-CXEMAaTHYECKUE CpEACTBA JUIA  MpEeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€W M OTHOIICHUH, a TaKKe MPOTUBOPEUHii, BHISIBICHHBIX B MH(GOPMAIMOHHBIX
HCTOYHUKAX;

— HaxOJIUTh U MPUBOJUTH KPUTUYECKUE apTyYMEHTHI B OTHOIICHUU JIEHCTBUHN U CYKIEHUH JPYroro;
CIIOKOMHO M Pa3yMHO OTHOCHUTBHCS K KPUTUYCCKUM 3aMEYaHUSM B OTHOIICHUU COOCTBEHHOTO
CYXKICHHSI, pacCCMAaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

— BBIXOJUTh 3a paMKH Y4eOHOTO TMpeaMeTa U OCYIIECTBIISTH IEJICHANPABICHHBIM TOMCK
BO3MOXKHOCTEH ISl IIMPOKOTO IEPEHOCA CPEICTB U CIIOCOOOB JEHCTBHUS;

— BBICTpaMBaTh WHIWBHIYAIbHYIO OOpa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAST OTPAHUYEHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUYECHUS;

— MEHATDH U YACPKUBATh Pa3HbIC MMO3UIIMH B TTO3HABATEIHLHOU JIEATETHHOCTH.

3. KomMyHUKaTHBHbIE YHHBePCAJIbHbIE YUeOHbIE TelicTBUA:

— OCYIIECTBJISATH JEJI0BYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMH (KaK BHYTpHU
o0pa3oBaTeNbHON OpraHU3aluy, Tak M 3a €€ IpelenaMu), MoAduparh NapTHEPOB AJIs JIE€JIOBOMN
KOMMYHHKAIIUM HCXOJAS U3 COOOpakeHHH pe3yJIbTaTUBHOCTH B3aUMOACUCTBHUS, a HE JHMYHBIX
CHMIIATHH;

— IPU OCYIIECTBJIEHUHU TPYNIOBOIH pabOThl OBITH KaK PYKOBOJAUTENIEM, TaK U YJICHOM KOMAaH[bl B
pa3HBIX POJISIX (TeHepaTop UAeH, KPUTHK, HCITOTHUTENb, BEICTYIAOIIHIA, SKCIIEPT U T.11.);

— KOOPJAMHHUPOBAaTH U BBIIOMHATH pPAaOOTy B YCIOBUSX pEAIbHOTO, BUPTYaJIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

— Pa3BEpHYTO, JIOTHYHO U TOYHO M3JaraTb CBOIO TOUKY 3PEHHS C MCIOJIb30BAHUEM aJCKBATHBIX
(YCTHBIX ¥ MIUChMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(PJIMKTOTEHHbBIE CUTYallUH M IPEAOTBPAIIATh KOH(IUKTHI 10 X aKTUBHOH (ha3bl,
BBICTPaNBaTh JEIOBYI0 M OOpa30BaTEIbHYI0 KOMMYHHUKAIMIO, M30eras JIMIYHOCTHBIX OICHOYHBIX
CYXKIECHUU.

IIpeaMeTHbIe pe3yabTAThI H3y4YeHHUs Y4eOHOr0 MpeaMeTa PU3NKu:

— IIGMOHCTPUPOBATH HA IPUMEPAX POJIb U MECTO PU3UKHU B (HOPMUPOBAHUH COBPEMEHHOW HAYUYHOH
KApTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOMN NEATEIIBHOCTU
JIIOJICH;



— JIEMOHCTPUPOBATh Ha IPUMEPaxX B3aUMOCBSI3b MEXKAY (PU3UKOM U APYTUMHU €CTECTBCHHBIMU
HayKaMH;

— YCTaHaBJIMBATh B3aUMOCBA3b CCTCCTBCHHO-HAYYHBIX SIBJICHUHN 1 MMPUMCHATH OCHOBHBIC
du3ryecKre MOIeNH ISl X OIUCAHUS U OOBSCHEHUS,

— HCIIOJIb30BaTh HH(POPMALNIO (PU3UYECKOTO COACPIKAHUS MPU PEIICHUH YUeOHbIX, TPAKTHUECKUX,
IPOEKTHBIX U MCCIICIOBATENBCKUX 33124, HHTETPUPYS HH(POPMAIUIO U3 PA3TMYHBIX HCTOYHUKOB U
KPUTUYECKH €€ OLICHHUBAS;

— pa3iuy4aTh U YMETh HCIIOIb30BaTh B y4€OHO-HCCIICI0BATEIBCKON AATEILHOCTH METOIbI
HAyYHOTO MMO3HaHUs (HAOII0CHHE, OTIMCAaHNE, H3MEPEHUE, SKCIICPUMEHT, BBIJIBUKCHHIE TUIIOTE3BI,
MOZIETTMPOBAHKE U Jp.) U (HopMBI HAYYHOTO MMO3HAHUS ((aKThl, 3aKOHBI, TEOPUH), IEMOHCTPUPYS Ha
MpUMeEpax UX pojIb U MECTO B HAYYHOM IIO3HAHUY,

— MIPOBOJUTH MPSIMbIE U KOCBEHHBIE HM3MEHEHHS (PM3MUECKUX BEITMYHH, BEIOUpAs H3MEPUTEIbHbIC
nprOOPHI C YUETOM HEOOXOIMMON TOYHOCTH U3MEPEHUH, TUTAHUPOBATH X0/ U3MEPEHUH, TTOTy4aTh
3HAUCHHE U3MEPSIEMO BETMUMHBI U OLICHUBATh OTHOCUTEIBHYIO MOTPEITHOCTD MO 33/1aHHBIM
dbopmynam;

— MPOBOJUTH MCCICAOBAHHS 3aBUCUMOCTEN MEX /Ty (PU3NUYECKUMH BEIMYMHAMU: TIPOBOTIUTH
MU3MEPEHUS U ONPENCISATh Ha OCHOBE MCCIIEIOBAHUS 3HAYCHUE ITaPaMETPOB, XapaKTEePU3YIOIINX
JAHHYIO 3aBHCUMOCTb MEX/Y BEJTMUMHAMU, U JIEJIaTh BBIBOJI C YYETOM MOTPEITHOCTH U3MEPCHHUH;
— HUCIIOJIB30BAaTh AJIA OMMCAHUA XapaKTepa NPOTCKaHUA (1)I/I3I/I‘~ICCKI/IX IMponeccoB (1)I/I3I/I'-ICCKI/IG
BEJINYMHBI M JIECMOHCTPUPOBATH B3aUMOCBS3b MEK/Ty HUMH;

— HUCIIOJIB30BaTh AJI ONMMCAHHA XapaKTepa NPOTCKaHUA (1)I/I3I/I'~I€CKI/IX MponeccoB (1)I/I3I/I'-ICCKI/IG
3aKOHBI C Y4E€TOM I'PaHHIl UX TIPUMEHUMOCTH;

— peuaTh Ka4eCTBEHHBIE 33]1a4H (B TOM YHCJIE U MEKIIPEIMETHOTO XapaKTepa): UCIOIb3Ys MOJICIH,
¢u3nueckre BeIMYUHBI U 3aKOHbI, BHICTPAUBATh JIOTHYECKH BEPHYIO LIETIOUKY OObICHEHUS
(ToxazarenbCTBa) MPENIOKEHHOTO B 3a/1a4e Mpoliecca (SIBICHUs);

— pelaTh pacueTHbIE 3a/1a41 C SIBHO 331aHHOM (pU3MYeCcKOl MOJEIbIO: Ha OCHOBE aHAJIN3a YCIOBUS
3aJla4uU BBIJICIATH (1)I/I3I/I‘IGCKYIO MOACIb, HAXOOUTH (1)I/I3I/I‘-ICCKI/IG BCJIMYHHBI U 3aKOHBI,
HE00XO0/IMMBbIE M JOCTATOUHBIE /ISl €€ PelleHHs], IPOBOJUTH pacyeThl U MPOBEPATH MOTYUYEHHBIN
pe3ynbTart;

— YUUTBIBATh TPAHUILIbI IPUMEHEHHSI N3YUYEHHBIX (PU3MUECKUX MoJeNel IpH pelieHH (PU3NIECKUX
N MCXKIIPCAMETHBIX 3a/a4;

— MCII0JIb30BaTh HH(GOPMALIHMIO U IPUMEHSTh 3HAHUSI O IPUHLIUIIAX PAOOTHl 1 OCHOBHBIX
XapaKTepUCTUKAX U3YYEHHBIX MAIINH, IPUOOPOB U APYTrUX TEXHUUECKUX YCTPONCTB AJIs PEeLICHUS
NPaKTUYECKHUX, YUeOHO-MCCIIEOBATEIbCKUX U MTPOSKTHBIX 33/1a4;

— HUCIIOJB30BAaTh 3HAHHUS O (bHSI/I‘-IeCKI/IX 00BEKTaAX U mponeccax B HOBCG}IHGBHOﬁ KHU3HU 1A
oOecrieyeHns 6€30MaCHOCTH MPH 00palleHUH ¢ MTPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHs 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTHIECKOTO ITOBE/ICHUS B OKPYKAIOIIEH cpere,
JUISL IPUHSATHS peIlIeHUH B TOBCEAHEBHOM KHU3HHU.

— TMIOHUMATh U OOBSACHSTH EIOCTHOCTh (PU3MUECKOU TEOPHH, pa3IndaTh TPAHUIIBI €€
IPUMEHUMOCTH U MECTO B PSly APYTUX (PU3UUYECKUX TEOPUH;

— BJIQJICTh IpreMaMU IMOCTPOCHUA TCOPETUICCKUX JOKA3aTCIIbCTB, d TAKKE MPOTHO3UPOBAHUA
ocobeHHOCTeH MpoTeKaHust PU3NUYECKHUX SBJICHUI U IPOIIECCOB Ha OCHOBE MOJTYYEHHBIX
TECOPCTUUCCKHUX BBIBOAOB U JOKAa3aTCIbCTB,

— XapaKTepH30BaTh CUCTEMHYIO CBSI3b MEKIY OCHOBOIOJIAraloIMMU HAYYHBIMUA TOHATHSIMHU:
IPOCTPAHCTBO, BPEMs, MaTepus (BEIIECTBO, ITOJIE), IBM)KEHHE, CUIIa, SHEPTUS;

— BBIABHUT'aTh I'KIIOTC3bl HA OCHOBC 3HAHHA OCHOBOIIOJIararonmnux q)HBI/II-ICCKI/IX 3aKOHOMepHOCTCI>'I u
3aKOHOB;

— CaMOCTOATCIIbHO IIJIAHUPOBATh U IPOBOAUTDH (I)I/I3I/I‘-IGCKI/IC OKCIICPUMCHTBI;

— XapaKTepH30BaTh II100aTIbHBIEC TIPOOIIEMBI, CTOSIINE MIEPE/T YEITOBEUYECTBOM: YHEPTETHIECKHE,
CBIPBEBBIE, YKOJIOTHUECKUE, — M POJIb (PU3UKH B PELICHUU TUX MPOOIIEM;



— pemaTh MPaKTUKO-OPUCHTHPOBAHHBIC KAYECTBEHHBIE M pacUeTHBIC (DU3UUECKHE 3aIa4H C
BBIOOPOM (PU3UUECKON MOJIEIH, UCTIOIB3Ysl HECKOJIBKO (PU3NYECKUX 3aKOHOB WU (hOpPMYI,
CBA3BIBAOINX U3BCCTHBIC (1)I/ISI/II-IGCKI/IG BCJIMYHHBI, B KOHTCKCTC MCKIIPCIMCETHBIX CB?I3CI>1;

— OOBSACHATH MPUHIUIIBI PAOOTHI M XapaKTEPUCTUKU U3YUEHHBIX MAIIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB;

— OOBSICHATH YCJIOBUS MIPUMEHEHUS (PU3NUECKUX MOJIeNel MpH pelieHny GU3nUecKux 3aaad,
HAXOJUTh aJICKBaTHYIO MPEAJIOKEHHOH 3a/1a4e (PU3NIECKYIO MOJIeIb, pa3peniaTb npodaemMy Kak Ha
OCHOBE UMEIONINXCS 3HAHUMU, TaK U MIPU IIOMOILIA METOOB OLICHKHU.

11 knacc
OCHOBBI 3/1eKTPOAUHAMUKH
Y4yeHuk Hay4YuTCH

. pemaTh 3a/Ja4u, UCIOoib3ys (puznyueckue 3akoHbl (3akoH OMa I ydacTKa IeMNu, 3aKOH
Jxoyna-JIenna, 3aK0H NpsIMOJIMHEWHOTO pACHPOCTPAHEHUSI CBETA, 3aKOH OTPAyKEHHS CBETA, 3aKOH
MpeIOMIICHUS CBETa) U (OPMYIIbI, CBS3bIBAIOLINE (U3UUYECKUE BETMYUHBI (CHUIIa TOKA, STIEKTPHUUECKOe
HaNpsDKCHUE, JJIEKTPHUECKOE COMPOTHBIIEHUE, YJIEIBbHOE COMPOTHBICHHE BEIIECTBA, padoTa
AIEKTPUYECKOTO I0JISL, MOITHOCTh TOKA, (JOKYCHOE PACCTOSTHUE U ONTHYECKAsl CUJIA JIMH3BI, CKOPOCTh
AJICKTPOMATrHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBeTa, (OpMYNBl pacdeTra 3JICKTPHYECKOTO
COMPOTHUBIICHUS MIPU TMOCIEIOBATEILHOM U MapaUIeTbHOM COSAMHEHUU MPOBOJHUKOB): HA OCHOBE
aHajin3a yCJIOBU: 3ala4M 3allMChIBAThL KPATKOC YCIIOBUC, BBIACIATH (1)I/I3I/I‘IGCKI/I€ BECJINYNHBI, 3aKOHBbI
U QopMmysbl, HEOOXOAMMBIE UIsI €€ pEIIeHUs, MPOBOJUTH pPacyeThl U OLIEHHWBATH PEaTbHOCTh
MOJIyYEHHOT'0 3Ha4Y€HUs (PU3MUECKON BEIUYUHBI.

o JaBaTh OIpe/IeJICHHs] TOHSATHI: MATHUTHOE B3aMMOJCHCTBHE, JIMHUM MAarHUTHON MHIYKIINH,
OJIHOPOJHOE MarHUTHOE M0JIe, COOCTBEHHAs! MHIYKIUS, THaMarHeTUKH, TapaMarHeTHKH,
q)CppOMaFHGTI/IKI/I, OCTaTO4YHasds HaMarHM4€HHOCTh, KpHBasA HAMarHu4nBaHUWs (1)I/IBI/I‘~ICCKI/IX BCIIMYHNH:
BEKTOP MarHUTHOW MHAYKIIUW, MAaTHUTHBIN MOTOK, cHiia AMIiepa, cuia JlopeHna, UHIyKTHBHOCTh
KOHTYpa, MarouTHasd NpOHUIAEMOCTb CPCIEI;

o OMUCHIBATh PyHIaAMEHTANbHBIE (PU3UYECKHE OMBITHI DpcTea U AMIepa, TOBEeIeHHE PAMKH C
TOKOM B OJHOPOJTHOM MarHUTHOM TI0Jie, B3aUMOJICHCTBUE TOKOB; OMPEIENATh HAllPaBJIeHNE BEKTOpa
MarduTHOMI WHAYKIOHUU U CUJIBI, JIGP'ICTBYIOHIGI\/JI Ha MPOBOJHUK C TOKOM B MAarHuTHOM I10JIC;
dbopMynupoBaTh MpaBuiIo OypaBUMKa U MPABHIIO JIEBOW PYKH, MIPUHITUIIBI CYTIEPIIO3UIIMA MAaTHUTHBIX
MoJieH, 3aKOH AMrepa;

o OOBSICHSTH MPUHITUT ACUCTBHUS DIIEKTPOU3IMEPUTEIHLHOTO MPHOOPA MATHUTOAIEKTPUIECKON
CUCTEMBI, JIEKTPOBUTATENSI TOCTOSTHHOTO TOKA, MacC-CreKTporpada u UKIOTPOHA; U3Y4aTh
JABVKCHUC 3aPsKCHHBIX YaCTUI] B MAarHUTHOM I10JIC;

L4 HCCICa0BaTh MCXAaHHU3M 06pa3OBaHI/I}I U CTPYKTYPY paaAuallMOHHBIX TIOSICOB 36MHI/I,
IMPOTrHO3UPOBATH U AHAJIM3UPOBATH UX BIIMAHUC HA KUBHCACATCIIBHOCTh B 3CMHLIX YCIIOBUAX;
L4 AaBaTb OIIPCACIICHUA TOHSTHM: SJICKTPOMAarHuTHasd WHAYKIHA, I/IHJIyKHI/IOHHI)II\/II TOK,

CaMOMHIYKIIHSI, TOKH 3aMBbIKaHUS U pa3MbIKaHUs, TpaHc(hopMaTop; PU3MUECKUX BETUUUH:
ko3¢ duLmeHT TpaHchopMaIuy;

. OIMCBIBATH IEMOHCTPALMOHHBIE ONBITHI Papazes ¢ KaTyIIKaMHU U IIOCTOSHHBIM MarHUTOM,
OIBITHI [ '€HpH, SIBIICHUE IIEKTPOMAarHUTHON UHAYKIIUHY;
. UCIOJIb30BATh HA IPAKTUKE TOKH 3aMbIKaHUS U Pa3MbIKaHUA; OOBSICHATH MPUHIMII ACHCTBUS

TpaHcpopmaTopa, reHepaTopa MepeMeHHOro TOKa; MPUBOIUTH MPUMEPHI UCTIOIb30BaHUS SIBICHUS
ANIEKTPOMATrHUTHON MHAYKIIMU B COBPEMEHHOM TEXHUKE: AETEKTOPE METajjla B a3pONoOpTy, B IMOE3/1E



Ha MarHUTHOW noaymike, 6p1ToBbIX CBU-nevax, 3anucu u ocipon3BeeHMN HHPOPMALIUH, B
reHepaTopax MEPEMEHHOIO TOKa,

o OOBSICHATH TPUHIIMIIBI TIEPEJauH JIEKTPOIHEPTUH HA OOJIBIINE PACCTOSHUS.

o JlaBaTh OIPEIEJICHUs TOHATHIA: MarHUTOAJIEKTpHYECKast UHAYKLUS, KoJeOaTeIbHbII KOHTYD,
PE30HAHC B KOJIEOATEILHOM KOHTYPE, , BRIIPSAMIICHHE IIEPEMEHHOTO TOKA, TPAH3UCTOP; (PrU3HIeCcKHX
BeIMYMH: (Da3a kosebaHui, eiicTByOIee 3HAaUCHUE CUIIbI IEPEMEHHOI0 TOKA, TOK CMELLCHMS], BpeMs
penaKcaiyy, eMKOCTHOE COIPOTHUBIICHHE, MHIYKTUBHOE CONPOTUBIICHUE, KOAPPHUIIMEHT YCUIICHHS;

o OIUCBIBATH SIBJIEHUE MAarHUTOIJIEKTPUUECKON HHAYKINH, SHEPTOOOMEH MEXTy JIEKTPUUECKUM
¥ MarHUTHBIM TIOJIEM B KOJIEOATEITbHOM KOHTYpPE U SIBJICHUE PE30HAHCA, ONMCHIBATH BBHITPSIMIICHHE
IIEPEMEHHOI0 TOKA € IIOMOIIBIO MOJIYITPOBOAHUKOBOIO JUO/A;

Y4YeHHK NOJIy4YHT BO3MOKHOCTD HAYYUTHCH:

o MMPUMCHATH ITOJIYUCHHBIC 3HAaHUA IJIA PCHIICHUS IIPAKTUYCCKUX 3a/1a4;
o BJIAACTDb SKCIICPUMCHTAJIbHBIMHU MCTOAaMU UCCIICIOBAHUS;
L4 CUCTCMATU3UPOBATD IMMOJIYYCHHBIC 3HAHUSA U IPUMCHATDH UX HA ITPAKTHUKE,

® B M0O3HABATENbHON cepe: yMEHUE pacKpbIBaTh Ha MpUMepax pojib GU3UKH B POPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHbl MHUpa W B IIPAKTUYECKOW JIEATEIIBHOCTH  YEJIOBEKA;
JEMOHCTPUPOBaTh HAa NIpPHUMEpax B3aMMOCBA3b MEXAY (QU3UKOW U JPYITMMH €CTECTBEHHBIMU
HayKaMU; JaBaTh ONPEAEICHHUS N3YYCHHBIM OHITHUAM; HA3bIBaTh OCHOBHBIE ITOJIOKEHUSI N3yYEHHBIX
TEOpPUl M THUIIOTE3; OINHUCHIBATH M JIEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO MPOBEICHHBIE
OKCIEPUMEHTHI, HUCTONB3Ysl Sl 3TOTO PYCCKUH SI3BIK M S3BIK (U3UKH; KIACCH(PHUIMPOBATH
M3YYEHHbIE OOBEKTHI U SIBICHHUS; JI€1aTh BbIBOJBI U YMO3AKIIOUEHUS U3 HAONIOJAECHUN, NU3YUYEHHBIX
(Gu3nUecKUX 3aKOHOMEPHOCTEH, NPOTHO3MPOBATH BO3MOXKHBIE PpE3YJIbTAThI, CTPYKTYpPUPOBAThH
U3y4eHHBII MaTepHaj; UHTEePHpPeTHpPOBaTh (HU3NYECKYI0 HH(POpPMAIHIO, MOIYYECHHYI U3 JIPYTHUX
VCTOYHUKOB; MPUMEHSTh NPUOOPETEHHbIE 3HAHUS MO (PU3UKE JUIs PELICHUs] MPaKTUUECKUX 3ajad,
BCTPEUAIOLINXCS B MOBCEAHEBHOMN KU3HU, ISl 0€3011aCHOTO MCIIOJIb30BaHUs OBITOBBIX TEXHUUYECKHUX
YCTPOMCTB, PalliOHAIILHOIO IIPUPOJIOUCIIONB30BAaHUS U OXPaHbl OKPYKAIOLIEH CPEIbI.

e B IICHHOCTHO-OPHUEHTALMOHHOW cdepe: aHaNW3MpOBaTh M OLEHUBATh MOCIEICTBHUS IS
OKpY’KaloIIel cpeapl OBITOBOM W TPOW3BOJCTBEHHOM [EATETHHOCTH YEJIOBEKa, CBA3AHHOU C
MCIIOJIb30BaHUEM (PU3UYECKUX MTPOLIECCOB.

® B TPYIOBOH cepe: MPOBOAUTH HPUZNUECKUNA IKCTIEPHUMEHT.

e B chepe uznueckol KyJbTYpbl: OKa3blBaTh MEPBYIO MOMOIIL MPH TPaBMax, CBS3aHHBIX C

mabopaTOpHBIM 000PYIOBaHUEM U OBITOBBIMUA TEXHUYECKUMH YCTPOHCTBAMM.
KoJie0anus 1 BOJIHBI.

YdeHuk HayuYuTCH

o JlaBaTh OINpe/eeHUs] TOHATHI: 3JIEKTPOMarHiTHas BOJIHA, Oeryias rapMOHHYecKas
3IIEKTPOMAarHUTHAs BOJIHA, IUIOCKO-TIOJIIpU30BaHHasl (MM JINHEHHO-TIONSIPU30BaHHAs )
AIIEKTPOMArHUTHAs BOJIHA, MJIOCKOCTh MOJIIPU3ALUU 3JIEKTPOMAarHUTHON BOJIHBL, (PPOHTBOJIHBI, JIyY,
PaguoCBs3b, MOLYJISALMS U IEMOAYJISALNS CUTHAJA, AMIUIUTYAHAs U 4YaCTOTHAsI MOAYJIALNS,
(U3nM4eCKNX BEJIMYUH: JUIMHA BOJHBI, IOTOK SHEPTUU U IUIOTHOCTH [TOTOKA SHEPTHU
AJIEKTPOMATrHUTHOM BOJIHBI, UHTEHCUBHOCTD JIEKTPOMATHUTHOMN BOJIHBL;

. OOBSICHATH 3aBUCMOCTh HHTEHCUBHOCTH JIEKTPOMAarHUTHON BOJIHBI OT YCKOPEHUS
M3ITy4aroniek 3apsyKeHHOW YaCTHIIBI, OT PACCTOSHUSA O HCTOYHUKA U3JIyYEHUS U €T0 YaCTOTHI,
OIUCBHIBATh MEXAHU3M JABJICHUS 3JICKTPOMAarHUTHON BOJIHBI;

. KJ1acCU(UIUPOBATh JUANA30HbI YACTOT CIIEKTPA AIEKTPOMArHUTHBIX BOJIH;



o OTKCHIBATH OIBIT IO COOPKE MPOCTEUIIETO paguoIepeaTYNKa U PaIuOIIPUEMHHUKA;
Y4YeHHK NOJIYyYHT BO3MOKHOCTh HAYYUThCS:

o UCIIOJIb30BaTh 3HAHMS 00 SJECKTPOMArHUTHBIX SIBJICHUSX B IMOBCEIHEBHOW KU3HU IS
obecrnieueHnst 6€30MaCHOCTU MPU OOpAIICHUU ¢ MPUOOpPaAMHU U TEXHHUUYECKUMHU YCTPONCTBAMH, IS
COXPaHEHHUS 3/I0POBbS U COOJIIOJIEHUSI HOPM 3KOJOTMYECKOI0 MOBEIEHHUS B OKpYXKAIoIIeH Cpee;
MPUBOAUTH MPUMEPHI BIHUSHUS AJIEKTPOMATHUTHBIX U3JIY4YeHUHN Ha )KUBBIE OPTaHU3MBlI;
o pa3iauyaTh TPaHULBl NPUMEHUMOCTH (DU3MYECKHUX 3aKOHOB, IOHMMATh BCEOOIIMIA
xapaktep (GyHIAaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHHUS DJIIEKTPUYECKOro 3apsiga) u
OTPAaHUYEHHOCTH UCIOJIb30BaHUS YACTHBIX 3aKOHOB (3akoH OMa JJisl ydacTKa 1emnu, 3aKkoH JIkoyis-
Jlennia u ap.);
. UCIIOJIb30BaTh MPUEMbI MOCTPOCHUS (HU3MYECKHX MOJeNel, MOucKa M (HOPMYITHPOBKU
JIOKA3aTelIbCTB BBIABUHYTBHIX THUIOTE3 M TEOPETHYECKHUX BBIBOJOB HA OCHOBE SMITUPUYECKU
YCTaHOBJICHHBIX (DAKTOB;
. HAaXOJWTh aJCKBATHYIO TMPEIIOKECHHON 3amade (HU3UYECKyl0 MoJelb, pa3pelaTh
po0iieMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHHM 00 JIEKTPOMArHUTHBIX SIBJICHHUSIX C UCIIOJIb30BAaHUEM
MaTeMaTUYECKOTO anmapaTa, Tak U PHU MOMOIIY METOI0B OLICHKH.

Onrtuka

Yuyenuk HAY4YIMTCH:

. JaBaTh ONPEICICHHUS IMOHATHN: IepeIHUIN (PPOHT BOJHBI, BTOPUYHBIC MEXaHUUYECKHUE BOJIHBI,
MHUMOE U JCHCTBUTEIHLHOE N300paKeHHsI, IPEIOMIICHUE, TIOJTHOE BHYTPEHHEE OTPaKEHUE, TUCIIEPCUS
CB€Ta, TOYEYHBIM UCTOYHUK CB€Ta, JINH34, (1)0KaJIBHa$I IJIOCKOCTb, aKKOMOAal s, JIyIia, (1)I/I3I/I‘-I€CKI/IX
BEJIMUMH: yToJl MaJICHUs, YTOJl OTPAKEHHUS, YToJl PeJIOMIIEHHS, a0COMIOTHBIN MMOKa3aTeb
MIPEJIOMIIEHUST CPEJIBI, YTOJI TIOJTHOTO BHYTPEHHETO OTPAKEHUS, TIPETOMIISIIONTUN YTOJI IPU3MBI,
JUHENHOE YBEJIMYEHUE ONTHYECKON CUCTEMbI, ONTHYECKAs CUJIa JIMH3bI, TONEPEUYHOE YBEIIUUEHUE
JIUH3BI, PACCTOSIHUE HAWTYUIIIEr0 3pEHHUS, YTIIOBOE YBEIMUCHHUE,

° HaOII0/1aTh U HHTEPIPETUPOBATH SBICHUS OTPAKEHUS U MPETOMIICHHS CBETOBBIX BOJIH,
SIBIIEHUE TIOJTHOTO BHYTPEHHET0 OTPaKeHUS, IBIICHUS AUCTIepcUn; GOopMyIHpoBaTh MPUHITUT
['toiirenca, 3aK0H OTPa)KEHUS BOJIH, 3aKOH MPEJIOMIICHUS,

. OMUCHIBATH OIBIT IO U3MEPEHUIO MTOKA3ATEINSI MPEJIOMIICHUS CTEKIIA;
. CTPOUTH U300paKEHUS U XOJ1 JTydei MpH MPEeTOMIICHUH CBeTa, n300pakeHne mpeameTa B
coOMparoIIe U pacCEeUBAOIICH JIMH3aX;

. OTIpEETISATH TOJOKEHUSI N300pakKeHUS MTpeIMeTa B JIMH3E ¢ TOMOIIBIO (POPMYITBI TOHKOM
JIUH3BL;

o aHATM3UPOBATH YEIIOBEUECKUM IJ1a3 KaK ONTHYECKYIO CHCTEMY

o KOPPEKTHPOBATH C TIOMOIIIBIO OYKOB )Ie(l)eKTI)I 3pCHUA; 00BSICHITH IIPUHOMIT HCﬁCTBHﬂ

ONTUYECKUX NMPUOOPOB, YBEINYUBAIOUINX YTOJI 3pEHUS: JIYIly, MUKPOCKOII, TEIECKON; MPUMEHSThH
MIOJIyYCHHBIC 3HAHUSA Ul PELICHUS TPAKTUYECKUX 3a1a4.

o JIaBaTh ONPENIEICHUS TOHATUI: MOHOXPOMATUYECKasl BOJIH, KOT€PEHTHBIE BOJHBI M1 HICTOYHUKH,
uHTepdepeHIus, MPOCBETIEHUE ONTHKH, TU(pakuus, 30Ha Openens; pusnueckux BeIUUUH: BpeMsl U
JUITMHA KOTEePEHTHOCTH, T€OMETpUYECcKas pa3HOCTb X0/1a UHTeP(HEPUPYIOIINX BOJH, IEPUOJ U
pasperniaronas ciocoOHOCTh JUPPAKIIUOHHON PELIETKH;

o HaOJI0AaTh M HHTEPIPETUPOBATH PE3YNIbTAThl (OMUCHIBATH) JEMOHCTPALIMOHHBIX
HKCIIEPUMEHTOB 10 HAOIOICHHIO SIBJICHUI HHTEpPEpEeHIINH U TU(PPAKIIUU CBETA;
o dbopmynupoBath npuHIwI I folireHca—®penens, yclIoBUsS MUHUMYMOB 1 MaKCHMYMOB ITPH

uHTep(EepeHINN BOJIH, YCIOBUS TUPPAKIIMOHHOTO MHHAMYMa Ha IIEH U TIaBHBIX MaKCHMYMOB ITPH
TU(PaKLIUU CBETA Ha PEIIETKE;



o OIMCHIBATH SKCIIEPUMEHT 110 U3MEPEHHIO JUTUHBI CBETOBOM BOJIHBI C TIOMOIIBIO
TU(PPaKINOHHON PELIeTKH;

o OOBSICHATH B3aMMHOE YCHJICHHE U Oca0JeHe BOJIH B IPOCTPAHCTBE;

o JIeNIaTh BBIBOJIBI O PACIOJIOKEHNUN AUPPAKIIMOHHBIX MUHUMYMOB Ha SKpaHe 3a OCBELICHHON
LIEJIbIO;

o BBIOMpATh cIOCO0 MOTyYeHUs! KOTE€PEHTHBIX HCTOYHUKOB; pa3inyaTh AU(GPaKInOHHYIO

KapTUHY pu JUpaKIui CBeTa Ha IIeIN U Ha AUPPAKIIMOHHON pelleTKe.
Y4YeHUK NoJIy4YuT BO3MOKHOCTH HAYYUTHCSH:

° IMPUMCEHATH ITOJYUCHHBIC 3HAHUA JJIA PCIICHUSA IIPAaKTHYCCKUX 3a/1a4,
L4 BJIaACTDb SKCIICPUMCHTAJIbHBIMU MCTOAaMU UCCIICIOBAHUS
L4 CUCTCMATU3UPOBATD IMMOJIYYCHHBIC 3HAHUSA U IPUMCHATDH UX HA ITPAKTHUKE,

® B M0O3HABATENbHON cepe: yMEHHE pacKpbIBaTh Ha MpUMeEpax pojib GU3UKH B POPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHbl MUpa W B IIPAKTUYECKOW JIEATEIIBHOCTH  YEJIOBEKA;
JEMOHCTPUPOBATh Ha NPHUMEPax B3aMMOCBSI3b MEXNy (U3MKOH M JPYTMMH €CTECTBEHHBIMU
HayKaMU; JaBaTh ONPECICHUS U3yUYEHHbBIM MOHATHIM; Ha3bIBaTh OCHOBHBIE ITOJI0KEHUS U3YyUEHHBIX
TEOpPUl M TUIIOTE3; OINHUCHIBATH M JIEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO MPOBEJICHHBIE
OKCIIEPUMEHTHI, HUCIONB3Yysl ISl 3TOTO PYCCKUW S3bIK M S3BIK (DU3UKH; KIacCU(UIIMPOBATH
M3YYEHHbIE OOBEKTHI U SIBICHHUS; JI€J1aTh BbIBOJbI U YMO3AKIIOUEHUS U3 HAOJIOIEHUHN, U3yUEHHBIX
(buU3NYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH BO3MOXKHBIE PE3YyJIbTAaThl; CTPYKTYPHPOBAThH
W3YYEHHBII MaTepuan;, UHTePIPEeTUPOBaTh (U3NYECKYI0 MH(GOPMAIMIO, TOJYYCHHYIO M3 IPYTHX
MCTOYHUKOB; MPUMEHSTh NMPUOOPETEHHbIE 3HAHUS MO (PU3UKE JUIsl pelIeHMs] MPAaKTUYECKUX 3ajad,
BCTPEUAIOLINXCS B MOBCEAHEBHOMN KHU3HU, JIs1 0€30I1aCHOTO MCIIOJIb30BaHUs OBITOBBIX TEXHUUYECKHUX
YCTPOMCTB, PalliOHAIILHOTO IIPUPOJIOUCIIONB30BAHUS U OXPaHbl OKPYXKAIOLIEH CPEbI.

e B IICHHOCTHO-OPUEHTALMOHHOW cdepe: aHaIM3UpPOBaTh U OLEHUBAThb IOCJIEACTBUS IS
OKpY’KaloIIe cpeapl OBITOBOM W TPOU3BOJCTBEHHOM [EATETHHOCTH YEJIOBEKa, CBA3AHHOU C
MCIIOJIb30BaHUEM (PU3UYECKUX MTPOLIECCOB.

® B TPYIOBOH cepe: MPOBOAUTH (HPU3NUECKUNA IKCIIEPUMEHT.

e B chepe uznueckor KyIbTYypbl: OKa3blBaTh MEPBYIO MOMOIIL MPHU TpaBMaXx, CBS3aHHBIX C
71a00paTOPHBIM 000PYIOBAaHUEM U OBITOBBIMU TEXHMUYECKUMHU YCTPONUCTBAMHU.

KBanToOBbIC IBJICHUSA
Y4eHHK HAy4YuTCH:

® pAacro3HaBaTh KBAHTOBBIE SIBICHUS M OOBACHATH HAa OCHOBE HMMEIOIIMXCS 3HAHUM OCHOBHBIE
CBOMCTBAa MJIM yCIOBUS NPOTEKAaHUS OTHX SBJIEHUI: €CTECTBEHHas U HCKYCCTBEHHas
PalMOaKTUBHOCTS, O-, 3- U Y-U3ITy4eHHs, BOSHUKHOBEHHE JTMHEHYATOro CIEKTpa U3IyYeHHUs aTOMa;
® ONUCHIBATh M3y4YCHHbIE KBAHTOBBIE SBJICHUS, HCHOJB3YS (PU3NYECKUE BEIUYMHBI: MacCOBOE
YHCIIO, 3apsA0BOE YUCIO, MEepUoj Mojlypacmnana, 3Heprus (POTOHOB; MpPU ONUCAHUHU MPABUIBHO
TPAaKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJTMUNH, X 0003HAYCHHUS U €AUHUIIBI U3MEPEHUS;
HaXOJUTh (OPMYJbI, CBA3BIBAIOIIME AAHHYIO (M3MUECKYIO0 BEIMUYMHY C IPYTMMH BEIUYHMHAMH,
BBIYUCIIATH 3HaUCHHE (PU3NYECKON BETMUHHBI,

® aHAJIM3UPOBaTh KBAHTOBBIC SBIICHUS, MCIONB3YS (U3MUECKHE 3aKOHBI U IOCTYJIAThl: 3aKOH
COXpaHEHUs IHEPIHH, 3aKOH COXPAHEHMs JIEKTPHUUECKOIo 3apsijia, 3aKOH COXPAHEHHS MacCOBOIO
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Y1CiIa, 3aKOHOMEPHOCTH M3JIy4EHHs U TIOTJIONIEHHS CBETa aTOMOM, IIPU 3TOM Pa3jinyarh CIOBECHYIO
(GOpMyITHPOBKY 3aKOHA U €TO0 MaTEMAaTHIECKOE BBIPAKEHUE;

® pasnMyaTh OCHOBHBIC NMPHU3HAKU IUIAHETAPHOM MOJENW aToMa, HYKJIOHHOW MOJENIH aTOMHOTO
a7pa;

® [PUBOAUTH TPHMEPHl TPOSBICHUS B TPHUPOAE U  TPAKTUYECKOTO  HCIOJIB30BAHUS
PaaMOaKTHBHOCTH, SIAEPHBIX U TEPMOSIEPHBIX PEAKLUii, CIIEKTPATBHOTO aHAIN3A.

e (u3MUECKUX BEeIMYUH: paboTa BBIX0Ja, KpacHas rpanuna ¢porodddexra, sHeprist HOHU3ALNY;

® Pa3bACHATH OCHOBHBIC ITOJIOKECHUS BOJIHOBOI TEOPHUH CBETa, KBAHTOBOW TUNOTE3H! [1nanka, Teopun
aToMa BOJOPO/a;

¢ (GopMynHpOBaThH 3aKOHBI TEIUIOBOTO M3Ny4yeHus: Buna u Credana—bosabiiMana, 3aKOHBI
doroaddekra, coorHomenus HeonpeaeneHHoctei I'elizendepra, mocrynatsl bopa;

® OIICHUBATH JJIMHY BOJHBI ¢ Bpoiiiis, COOTBETCTBYIOIIYIO ABMKCHHUIO JICKTPOHA, KHHETHYECKYIO
SHEPTUIo IeKTpoHa pu poTtodddekre, THHY BOIHBI CBETa, UCITYyCKAEMOT'0 aTOMOM BOJIOPO/IA;

® ONUCHIBATh MPUHIMIHAIBHYIO CXeMYy ombITa Pesepdopna, npeniokuBmero niaHeTapHyo MOJIETb
aToMa;

® OOBSCHATH MPUHIIMIT ICHCTBUS J1a3epa;

® CpaBHUBATh M3IYYCHHUE Jla3epa ¢ UITYYCHUEM JPYTrUX HCTOYHUKOB CBETA. 1aBaTh OINPEICICHUS
MOHATHI: MPOTOHHO-HEHUTPOHHAS MOZEIH sIIpa, U30TOIBI, PaIMOAKTUBHOCTD, alib(a- 1 OeTa-pacmal,
raMma-u3JiIy4eHHe, HCKyCCTBEHHAs paJI0aKTHBHOCTD, LICTTHAS PEaKIUs ICJICHHS, SIIEPHBINA peaKkTop,
TEPMOSIIEPHBIA CUHTE3; (PU3MUECKUX BEIMYHH: yIeIbHAs SJHEPTUS CBSI3H, IEPUOJI TIOTypacaia,
aKTHBHOCTB PaIMOAKTHBHOTO BEIIECTBA, SHEPTETHUECKUI BBIXOJ SIIEPHON peakiuu, Kodpuiment
pa3MHOXEHHS HEHTPOHOB, KPUTHUYECKAs Macca, 1032 MOTJIOMEHHOTO H3ITydeHHs, KOAPPHUIIUEHT
Ka4yecTBa;

e OOBACHATH NMPUHIIUI ICHCTBHS SJEPHOTO PEAKTOPA;

e 00BACHATH CIOCOOBI 0OecTieueHs! 0€30MacHOCTH SAEPHBIX peakTopoB U ADC;

® [IPOTHO3MPOBATH KOHTPOJIHUPYEMBIN €CTECTBEHHBIA pagualiOHHbIN

e (GoH, a TaKKe palUOHATBHOE NPUPOJIONOIH30BAHUE TMPH BHEAPCHUU  YIPABISIEMOTO
tepmosiaepHoro cunresa (YTC).

e 1aBaTh ONpECICHUs MOHATHUI: 3JIeMEHTapHble YaCTHIIbI, (PyHJaMEHTaIbHbIE YaCTHULIB,
aHTUYaCTUIA, AHHUTWIISALIUSA, JIENTOHHBIHN 3apsij, HepeHOCUHUK B3aMMOAEHCTBU, OapUOHHBIN 3apsi],
aJIPOHBI, JICTITOHBI, ME30HBI, OAPHUOHBI, TUTIEPOHBI, KBAPKH, TITFOOHBL

® KJIACCU(HUIMPOBATH JIEMEHTAPHbIE YACTHUIIBI, TOIPa3Aesis UX Ha JICNITOHbI U alpOHBI;

e (QopmynupoBaTh npuHIHI [1ayny, 3aKOHBI COXpaHEHUS JIENTOHHOTO ¥ OapUOHHOTO 3apsi/IOB;

® OIUCHIBATh CTPYKTYPY aJIPOHOB, IIBET U ApOMAT KBAPKOB; TPUBOJAUTH TPUMEPHI ME30HOB, THTICPOHOB,
TJIFOOHOB.

Y4yeHHK MOJYYHT BO3MOKHOCTh HAYYHUTHCS:

® JCMOJb30BaTh MOJYYEHHbIE 3HAHUS B MOBCEIHEBHOM KM3HM NpH oOpallleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU (CUETUYMK HOHHU3UPYIOIIMX YACTHIL, JO3UMETP), JUIsI COXpaHEHHUs
3JI0POBBS U COOJIIO/IEHUS HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY KaloLleil cpee;
® COOTHOCHUTH DHEPTHIO CBSI3U aTOMHBIX SA€p € Ae(PEKTOM MaCCHhI;
® [PUBOJUTH MPUMEPHI BIUSHUS PATUOAKTUBHBIX M3IYyYCHUN HA >KUBBIE OPraHU3MBI, TOHUMATh
IIPUHLIMI JEWCTBUS TO3UMETPA U pa3ndarh yCIOBUS €r0 UCIOIb30BaHUS;
® TIOHMMAaTh JKOJOTHYECKHE TMpOOJEeMbl, BO3HMUKAIOIIME TPU HCIOJIB30BAHUM aATOMHBIX
JMEKTPOCTAHIIMMA, U MYTH PEHIeHHs] 3TUX MPOoOJeM, NEPCIEeKTUBbl UCIOIb30BAaHUS YIIPABIIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

DJIeMeHThI ACTPOHOMMH H aACTPOPH3NKH

Y4eHHK HAy4YuTCH:
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® YKa3bIBaTh HA3BAHHUA TJIAHCT CosHeyHOM CUCTCMBI; pa3jindaTb OCHOBHBIC MMPU3HAKU CYTOYHOTI'O
BpaluCcHusA 3BC3JTHOTO HCGa, JBHXXCHUA .HYHBI, COJIHI_[a U IIJIaHCT OTHOCHUTCIBHO 3BC3 1,

® [IOHMMATh Pa3IUYUs MEXKAY TeIMOUEHTPUUYECKON U Fr€OLEHTPUUECKON CHCTEMAMH MUDA;

® UHTEPIPETUPOBATh PE3yJIbTaThl HaOMOAeHN Xab01a 0 pa30eraHuy rajakThk;

dbopMynupoBath 3aKkoH Xab0ma;

KJIAaCCHU(UITMPOBATH OCHOBHBIC TIEPHUOBI BOJIONNK BeenenHnoi nocie bonbioro B3phiBa;
NPECTaBIIATh MOCIIEI0BATEIBHOCTh 00Pa30BaHuUs IEPBUYHOTO BEIIECTBA BO BeeneHHOM;
00BACHATH IPOLIECC SBOIIOIUU 3BE€3/1, 00pa30BaHus U 3BOIOLUN COIHEYHON CUCTEMBI;

C IIOMOIIBXO MOACIN @pI/mMaHa NpEACTABIIATH BO3MOKHBIC CLHCHAPHUU 3BOJJIIOLUA Bcenennoii B

Oyymiem.
Y4eHUK MOJTy4YUT BO3MOKHOCTh HAYYHUTHCH:

® yKa3pIBaTh OOIIME CBOWCTBA M OTJIMYMS IUIAHET 36MHOM TPYIIIBI U IJIAHET-TUTAHTOB; MAJIBIX TEJl
CoJHEYHOM CHCTEMBI U OOJIBIINX IIJIAHET; MOJIB30BAThCS KApTOM 3BE3JHOr0 HeOA MPU HAOTFOICHUSAX
3BE3HOr0 HeOa;

® pasjaMuaTh OCHOBHBIC XapaKTEPHCTUKU 3Be3] (pa3Mep, IBET, TEeMIIepaTypa) COOTHOCUTH I[BET
3BE3JIbI C €€ TEMIIePATypOii;

L] pa3J'II/I‘~IaTI) THUITOTE3EI O HpOI/ICXO)KIIeHI/II/I COJIH@‘-IHOfI CUCTCMBI.

BbinyckHUK Ha yriiy0JIeHHOM YPOBHE HAYUMTCS:

— OOBSCHATH U AHAIU3UPOBATH POJIb U MeCcTO (Pu3uku B (OPMUPOBAHUU COBPEMEHHOW HAy4dHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUUECKON JEATEIbHOCTU
JIIOJIEH;

— XapaKTepHu30BaTh B3aMMOCBSA3b MEKIY (PU3UKOIM U IPYTUMHU €CTECTBEHHBIMU HAyKaMU;

— XapakTepu30BaTh CHCTEMHYIO CBSI3b MEXIY OCHOBOIOJAralOUMMH HAyYHBIMU TOHSATHUSIMU:
IPOCTPAHCTBO, BpeMsl, MaTepHs (BEIIECTBO, M0JI€), IBUKEHUE, CUJIa, SHEPTUS;

— IOHUMATb ¥ OOBSACHATH HEIOCTHOCTh (PU3NYECKON TEOPUH, pa3InNdaTh IPAHULIbI €€ IPUMEHUMOCTH
U MECTO B Py APYTUX (PU3NYECKUX TEOPUH;

— BJIQJIETh IPUEMaMHU IOCTPOCHHUS] TEOPETHUECKHUX J10KA3aTeNbCTB, a TaKXKe IPOrHO3MPOBAHMS
ocoOeHHOCTe mpoTekaHus (U3NYECKUX SBJICHUH M IPOLIECCOB HAa OCHOBE MOJYYEHHBIX
TEOPETUYECKHUX BBIBOJIOB U JI0Ka3aTEIIbCTB;

— CaMOCTOSITEIbHO KOHCTPYHMPOBATh SKCIEPUMEHTAIbHBIE YCTAHOBKHU ISl TPOBEPKU BBIIBUHYTHIX
TUIIOTE3, PACCUUTHIBATH A0COIIOTHYIO U OTHOCUTENbHYIO MOIPELTHOCTH;

— CaMOCTOSITEIbHO TJIAHUPOBATH U MPOBOAUTE (PU3UUECKUE IKCTIEPUMEHTHI;

— pelaTth NPaKTUKO-OPUEHTHUPOBAHHBIE KAUE€CTBEHHBIE U pacyeTHbIE (PU3MUECKUE 3a/1a4l C OMOPO
KaK Ha U3BECTHBIE (PU3HUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEJH, TaK U Ha TEKCTHI C U30BITOUHON
uH(popManuen;

— OOBSCHATH TPAHUIIBI MPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJIETICH MPH pelieHnH (GU3NUECKUX U
MEXIMPEIMETHBIX 3a/1a4;

— BBIJIBUTATh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOMNOJAralomMX (PU3NYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

— XapaKTepH30BaTh TJ00albHbIE MPOOJIEMBI, CTOAILIME MEpPEes YEeIOBEUECTBOM: >HEPreTHUYECKHE,
CBIPBEBBIE, FIKOJIOTUUYECKHE, U POJIb (PU3UKH B PEIICHUU ITHX MPOoOIeM;

— 0OBSACHATH MPUHIUIBI PAOOTHI U XaPAKTEPUCTUKU H3yYEHHBIX MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB;

— OOBSACHATH YCJIOBUS NPUMEHEHUS (U3NYECKUX MOJeNed NpH peuieHuHd (PU3HUECKUX 3a/ad,
HAXOJUTh aJCKBATHYIO MPEII0KEHHON 3aaue PU3NIECKYI0 MOJIENb, pa3peiaTh npodaemMy Kak Ha
OCHOBE UMEIOIINXCS 3HAHUM, TaK U IIPU IIOMOILIU METOJOB OLICHKHU.

BeinyckHUK HA yriry0JIeCHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUThCH:
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— MPOBEPATh IKCIEPUMEHTAIBHBIMU CPEICTBAMU BBIABUHYTHIE THIOTE3bI, (HOPMYIHUPYS IENb
HCCJIEIOBaHMsI, HA OCHOBE 3HAHUSI OCHOBOMOJAraroiux (pu3nyeckux 3aKOHOMEPHOCTEN U 3aKOHOB;
— ONHUCBHIBaTh W AHAIM3UPOBATH IMOJIYUEHHYID B pe3yjibTaTe TPOBEACHHBIX (U3NYSCKUX
JKCIIEPUMEHTOB MH(OPMALINIO, OMPEEIIATh €€ 10CTOBEPHOCTS;

— MOHUMATh U OOBSICHATH CHCTEMHYIO CBSI3b MEK/y OCHOBOIIOIATAIONIUMH HAYYHBIMHA TIOHSTUSIMHU:
MIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIEeCTBO, 10JI€), ABIKEHUE, CUIIA, SHEPTHUS;

— peuaTh SKCIEPUMEHTAIbHBIE, KAYECTBEHHBIE U KOJIMYECTBEHHBIE 33J]a4M OJIMMIIMAIHOTO YPOBHS
CIIOHOCTH, HCHOJb3Ysl (PU3NYECKUE 3aKOHBI, a TAaK)KE ypaBHEHUS, CBS3bIBAIOLINE (UINYECKUE
BEJINYHHBI,

— aHAIM3UPOBATh T'PAHUIIBI IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IIOHUMATh BCEOOUIHMI XapakTep
(dyHIaMEHTAIBHBIX 3aKOHOB U OTPAaHUYCHHOCTh UCTIOIh30BAHUS YaCTHBIX 3aKOHOB;

— (opMyTUpPOBaAThH U pellaTh HOBBIE 3a/1a4M, BO3HUKAIOIIKE B X0/1¢ y4eOHO- HCCIIeI0BATEIbCKON 1
MIPOEKTHOM €SI TEIbHOCTH;

— YCOBEpPIIEHCTBOBATH MPUOOPHI K METOIbI HCCIIEAOBAHUS B COOTBETCTBUU C ITOCTABICHHOM 3a/1a4eii;
— HCHOJIb30BaTh METOJBI MATEMaTUYECKOTO MOJEJIUPOBAHUSA, B TOM YHUCJIE MPOCTEUIINE
CTAaTHUCTUYECKUE METOBI A1 00paboTKU pe3yabTaTOB HKCIIEPHUMEHTA.

COJAEP)KAHUE YYEBHOI'O ITIPEIMETA

11 KJIACC

Pasznea 4. diekTpoauHaAMuUKA.

Tema 4. Maznummnoe none.

BzaumopeiicTBre TOCTOSTHHBIX MAarHUTOB M MPOBOJITHUKOB C TOKOM. MaruuTHoe nose. Bektop
MarHuTHOM MHAYKIMH. [[pruHIMN cynepno3umuyn MarHUTHBIX 1TosIel. JIMHUM MarHUTHOW MHTYKLIUH.

MarsuTHoe 1moJie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBO/IHUKA, KATYILIKA U KPYTOBOT'O BUTKA).
OmneiT Opcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, e€ HanpaBlIeHHE U MOAYJb. J[BUKeHUE 3apsHKEHHON YacTULIbI B OTHOPOAHOM
MarHuTHOM nose. PaGora cuisl Jlopenia.

MarnuTHoe nosje B BeniecTBe. @eppoMarHeTHKy, napa- U JuaMarHeTUKH.

TexHudeckue yCTpOWCTBA M TEXHOJIOTMYECKHE TPOLECChl: IMPUMEHEHHE ITOCTOSHHBIX
MarHuToB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETpP, JJIEKTPOJBUraTeslb SKoOH, YCKOpUTENIU
AJIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KapTuHa 1uHUI HHAYKIIUHT MarHUTHOTO MOJIS TI0JIOCOBOTO U MOJKOBOOOPA3HOT0 MOCTOSHHBIX
MarHuTOB.

KaptrHa nMHMI MarHUTHOM MHIYKIHH NOJI JUIMHHOTO IIPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOI'O IIPOBOJHUKA, KATYIIKU C TOKOM.

B3anmozencTere 1ByX POBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

Habmionenue nBrXeHHUs My4Ka 3JEKTPOHOB B MATHUTHOM T10JIE.

[TpuHIMN AEHCTBUS SIEKTPOU3MEPUTEFHOTO TPUOOPAa MAarHUTOAIEKTPHUECKONU CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccenenoBanue MarHUTHOTO TOJIS1 HOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTHKOB.
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HccnenoBanue JeMCTBUSA OCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuinsl AMiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnexmpomacHumnan uHOYKYuUs.

SBnenue snekTpoMarHuTHOM HHAYKUMU. lloTok BekTopa MarHMTHOM wuHAYKUuU. JOC
MHAYKIHMU. 3aKOH 3jeKTpoMarHuTHoW uHaykuuu ®apanes. Buxpesoe anekrpuueckoe nose. Toku
dyko.

O/1C nHayKIMK B IPOBOAHMKE, IBHKYILEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NupyktuBHOCTh.  Karymika MHIYKTHBHOCTM B LIENM IIOCTOSHHOIO TOKa. JSIBiIeHHe
camonnaykiuu. 3/1C caMonHayKIUU.

OHeprus MarHUTHOT'O TOJIS KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTMYECKUE IMPOLECCHl: MHAYKIIMOHHAS I1€4Yb, COJICHOU,
3aIuTa OT 3JIEKTPU3aLUH TeJl IPU ABM)KEHUN B MAarHUTHOM I10J1€ 3EMIIH.

Hemoncmpayuu.

HaGnronenue siBeHus 371€KTPOMAarHUTHON MHTKIIUH.

Uccnenosanue 3aBucumoctu J/1C uHAYKIHUN OT CKOPOCTU U3MEHEHUSI MarHUTHOTO IOTOKa.

IIpaBuno Jlenna.

[Tagenue MaruuTa B alFOMUHUEBOM (MeIHOM) TpyOe.

SIBieHME CAaMOMHIYKIIUH.

Uccnenosanue 3aBucumoct IC caMOMHAYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue siBI€HUS CAMOUHTYKIUH.

COopka Mo/ieNn AJIEKTPOMArHUTHOTO TeHEpaTopa.

Paznes S. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbuas cucrema. CBoOOAHEIE KOJIEOAHMUS.

["apmonnueckue konedanus. Kunematnueckoe U TMHAMUYECKOE OMUCaHUE. DHEPreTHYecKoe
ONUCaHHE (3aKOH COXPAHEHUS MEXaHWYeCKOHl H5Hepruu). BbIBOA JHHAMHYECKOTO OIMUCAHUSA
TrapMOHUYECKUX KOJeOaHUH U3 NX SHEPreTHUYECKOTr0 U KNHEMATHYECKOTO OITUCAHUS.

AmMmutyga u Qasza konebanuil. CBs3b aMIUITUTYAbl KOJ€OaHMM MCXOAHOW BEJIIMYMHBI C
aMIUIUTY/IaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon m uvactota kosnebGanuil. [lepron Manbix CBOOOJHBIX KojeOaHMI MaTeMaTHYECKOTO
MmasiTHUKA. [lepuos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsTue o 3aryxaromux kosneOaHusX. BeiHyxneHHble kojeOanus. Pesonanc. PezonancHas
KpuBas. BiusiHue 3aTyxaHusi Ha BUJ pe30HAHCHOM KPUBOM. ABTOKOJIE0aHUsI.

TexHuueckue YCTpPONCTBA M TEXHOJOIMYECKHE IIPOLECCHI: METPOHOM, Yachl, KauyellH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericmorpad.

Hemoncmpayuu.

3anuce Koae0aTeIbHOrO ABHKEHMSL.

HabmioneHne He3aBUCHUMOCTH TIepHoO/ia MaIbIX KOJIEOAHUH Tpy3a Ha HUTH OT aMIUIUTY/IbI.
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HccnenoBanue 3aTyxaromux KoyeO0aHU ¥ 3aBUCHMOCTH TIEpHUojia CBOOOHBIX KOJIeOaHUH OT
COINPOTHBIICHUS.

HccnenoBanne KoiebaHuMil rpy3a Ha MAaCCUBHOW TPYXKHHE C LENbI0 (HOpMUPOBAHHS
npecTaBiIeHuit 00 ueaqbHONU MOJIENH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUuM MPpH KoleOaHUAX Irpy3a Ha IPYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Hab6nonenue pezonanca.

Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

N3mepenue nepuoaa cBOOOIHBIX KoJIeOaHUH HUTSHOTO U IPYKUHHOT'O MasTHUKOB.

W3yueHre 3aKOHOB JIBI)KEHUS Tejla B X07e KoJeOaHui Ha yIIPYTroM IOJIBECE.

W3yueHne IBMKEHUS] HUTSHOTO MasiTHUKA.

[TpeoOpa3oBaHue 3HEPTUH B IPY)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/Ibl 3aTyXaIOMIMX KOJEOaHU.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Tema 2. dnekmpomaznummnsie Ko1edanus.

Konebarenbuplii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KojeOaHHs B UACATbHOM
kosiebarenbHoM KoHType. Dopmyna Tomcona. CBs3b aMIUIMTYABI 3apsija KOHJEHcaTopa C
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs PDHEPTUH B UICATHLHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromuye  JNeKTPOMAarHuTHbIE  KoieOaHus.  BBIHYXIEHHBIE  AJIEKTPOMArHUTHBIE
KoJie0aHusl.

ITepemeHHBII TOK. MOITHOCTH MEPEMEHHOTO TOKA. AMIUIUTYTHOE U JEHCTBYIOLIEE 3HAUEHUE
CWJIBI TOKA U HAIPSDKEHUS IPU pa3InyHON (popme 3aBUCUMOCTH MEPEMEHHOIO TOKA OT BPEMEHH.

CuHyconJabHbIN IepeMeHHbIN ToK. Pe3ucrop, KoHaeHcaTop U KaTylIKka WHAYKTUBHOCTH B
LI CUHYCOUAIbHOTO IEPEMEHHOr0 Toka. Pe3oHaHc TOKOB. Pe3oHaHC HanpsKeHUH.

Wneanbubiii Tpanchopmatop. I[IpomsBoacTBo, nepenadya U HOTpeOJIEHUE SIEKTPUUYECKOMN
SHEPIHH.

OKOJIOTUYECKHE PHUCKUW TpU MPOU3BOJACTBE 3JeKTposHepruu. KynbTypa HCIIONb30BaHUS
3JIEKTPOIHEPT U B MOBCEITHEBHON KU3HU.

TexHnuecKkue yCTpONCTBA U TEXHOJIOTUYECKHUE NPOLIECCHI: IJIEKTPUUECKUN 3BOHOK, T€HEPATOP
MEPEMEHHOT0 TOKa, TMHUU AJIEKTponepeay.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHUs.

3aBUCUMOCTh YaCTOTHI CBOOOHBIX KOJI€OaHU OT MHAYKTUBHOCTU M €MKOCTH KOHTYpa.

OcuunorpaMMsl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mopnenb 31eKTpOMarHUTHOTO TeHEpaTopa.

BriHyX1IeHHBIE CHHYCOMIAIbHbIE KOJIEOaHuUs.

Pe3ucrop, karymika HHAYKTUBHOCTU U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.

Pe3onanc npu mnocienoBaTeNIbHOM COEAMHEHMHM PE3UCTOpa, KaTYIIKM HHAYKTUBHOCTH U
KOHJIEHCATOopa.

VYCTpoiicTBO M MPUHIIMIT ASUCTBHS TpaHCchopMaTopa.

Mogenp TMHUY 37IEeKTponepeaayH.

Yuenuueckuit 3xcnepumenm, nabopamopmnsie padbomoi, nPAKMUKYM.

N3yuenue tpanchopmaropa.
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HccnenoBanue mNEpeMEHHOTO TOKAa 4epe3 IOCIEN0BATEIbHO COCIMHEHHBIE KOHJIEHCATOP,
KaTyIIKYy U pE3UCTOD.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE 80JIHbL.

MexaHuueckre BOJIHBI, YCIOBHUS UX paclpocTpaHeHusd. Ilonepeunble n npoaoabHbIE BOJIHBI.
[Tepuon, ckOpoCTh paclpoCTpaHEHUs U JUIMHA BOJIHBI. CBOWCTBA MEXaHUYECKHUX BOJIH: OTPAXKEHUE,
npenomiieHue, uHTephepeHurs u AuQpakius.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMarHUTHbIE BOJHBL. YCIIOBUS M3JIY4EHMs] 3JEKTPOMArHUTHBIX BOJIH. B3aumHas
OpPUEHTALIMS BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  3JJEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHUE,  IPEIOMIICHHE,  IOJSpU3aLUs,
uHTEephEepeHIHs U AU(PAKITHSL.

[Ikana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 371€KTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIBI pagnoCBA3M U TeneBuaeHus. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuueckue yCTpoucTBa U NPAKTUUECKOE TPUMEHEHNE: MYy3bIKaJIbHbIE MHCTPYMEHTHI, paaap,
panuoNpUEMHHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-meub, ympTpa3ByKoBas IHWAarHOCTHKA B
TEXHHUKE U METUIIMHE.

Hemoncmpayuu.

OO0pa3oBaHue 1 paclpoOCTPaHEHHUE TONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHU.

Habmroienue oTpaskeHus U MpeIoMIICHHSI MEXaHUUYECKHUX BOJIH.

HaGnronenue nnrepdepeHunu 1 Audpakiuy MEXaHH4eCKUX BOJIH.

AKYCTHYECKHI pe30HaHC.

CaolicTBa yabpTpa3ByKa U €ro NpUMEHEHHUE.

HaGnroneHue cBsi3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C AMIUIMTYIOW U 4aCTOTOW KoJIeOaHUH.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPaXXKCHHE, NPEIOMIIEHHE, MTOJISIPU3ALINS,
mudpakus, MUHTepQEepeHIus.

O6HapyxeHrne HHPPaKPACHOTO U YIBTPA(YHOIETOBOTO U3TyUECHUMN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMonuHENHOE pacIpoCTpaHEHUE CBeTa B OJHOpOoAHOW cpexpe. JIyu csera. TodeuHbli
HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaKeHUsI cBeTa. [locTpoeHnne n300pakeHuid B TUIOCKOM 3epKajie.
Cdepuueckue 3epkana.

[Tpenomnenue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOTIOTHBIN MoKa3aTedb MPeToOMICHUS.
OTHOcHUTENBHBIN NOKA3aTeNb NMperoMiIeHHs. [10CTOSHCTBO YacTOTHI CBETAa MU COOTHOIIEHUE MJINH
BOJIH MPHU [IEPEX0/I€ MOHOXPOMATHYECKOT0 CBETA Yepe3 IPaHMIly pa3iena ABYyX ONTHYECKUX CPE.

Xon nmydeit B mpu3Mme. Jlucnepeus ceeta. CloxHBIN cocTta Oenoro ceera. [[Ber.

ITonnoe BHyTpeHHEE OTpaxeHue. IIpenenpHblil yroil OJHOr0 BHYTPEHHETO OTPAKECHHUSL.
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Colwuparomue U pacceuBaroIIne JUH3bL. TOoHKas JInH3a. POKYCHOE PaCCTOSIHUE U OTITHYECKast
CHJIa TOHKOH JIMH3BI. 3aBUCHMOCTb (POKYCHOTO PACCTOSIHUS TOHKOH C(epuuecKoil JIMH3BI OT e&
FE€OMETPUM U OTHOCUTENILHOTO MOKA3aTels IPETOMIICHUS.

®dopmylia TOHKOH JIMH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

Xox ay4a, MPOLIEAUIEro JIMH3Y O] MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKOW OCH.
[TocTpoenne n300paKEHUH TOYKH U OTPE3Ka MPSIMOil B COOMPAIOIINX U PACCEHBAIOIINX JIMH3AX U UX
CUCTEMAX.

OnTuueckue npubdopsl. Pazpemaromias ciocoOHocTs. ['11a3 Kak onTudeckas cucrema.

[Ipenenbl IpUMEHUMOCTH F€OMETPUUECKOM ONTHUKH.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIC HCTOYHUKU. Y CIIOBUS HAOIOACHUS
MaKCHUMyMOB 1 MHHMMYMOB B WHTEP(EpPEHIIMOHHON KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB.
[Tpumeps! Ki1acCUYECKUX UHTEPPEPEHIIUOHHBIX CXEM.

Hudpaxius cera. udpakimonnas pemérka. Y cloBUue HaOMIOIEHUS I1aBHBIX MAKCUMYMOB
IpU MaJJICHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLMOHHYIO PELIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIylna, MEpPUCKOIL,
dboroanmnapar, MUKPOCKOII, TPOSKIIMOHHBIN armapar, MPOCBETICHHE ONTHKH, BOJIOKOHHAs OINTHKA,
T paKIMOHHAs PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

HaOG:roeHue nmoHOro BHyTpeHHEro OTpaXkeHust. Mojienb CBeTOBOIA.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB YepPe3 MIIOCKOMAPAIIIEIbHYIO IIJIACTUHY U IIPU3MY.

UccnenoBanue CBOMCTB M300payKeHUM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIa.

Habmtonenue natepdepeHnnn cera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

Habmonenue nudpakiuu certa.

N3yuenne quppakinOHHON PeIIETKH.

HaGnronenue 1upakiMOHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.

Habmroienue nomisipuzanuu cBeTa.

[IpuMeHeHre MoNSIPOUI0B IJIs U3YyUEHHUs] MEXaHUUYECKUX HANPsHKEHUI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

H3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHUS OT BellecTBa (Ha MpUMEpE KUIAKUX
JIUH3).

N3mepenue pOKyCHOT0O pacCTOSIHUS PACCEHBAIOIIUX JIHH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajia U JIMH3bI.

[Toryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpaxiuu, nHTEpPEpeHInn U MOJISpU3aluU CBETA.

N3yuenue nossprsanuu CBeTa, OTPaXEHHOTO OT MOBEPXHOCTH JUAIEKTPHKA.

N3yuenue unTepdepeHInm 1a3epHOro U3JIyuyeHus Ha IByX LIEJsX.

Habmronenue aucrepcum.
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Hab6nronenue u uccnenoBanue 1udpakimOHHOTO CIIEKTPa.

N3mepenne 1MHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3TydeHHs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHON PEIIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbHOH TEOPHH OTHOCHUTEJILHOCTH.

I'paHnnbl IPUMEHMMOCTH KJaccM4eckoil MexaHuku. lloctynaTtsl cnenuanbHOM Teopuun
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  llpeoOpazoBanmst  Jlopenma.  YcioBue
NPUYMHHOCTH. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHH U COKpPALEHUE JJIUHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHULIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOSI.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIIyTHUKOBBIE INPUEMHMKH,
YCKOPUTEIHN 3apsHKEHHBIX YaCTHII.

Y4eHnueckui SKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

Onpenenenne WMITYJIbCa W DHEPTHH PEIATUBUCTCKUX dYacTul (Mo (otorpadusM TPEeKoB
3apsKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnycKkynapnuo-60ino80il 0yaiusm.

PaBHOBecHOE TeII0BOE M3NydyeHHUE (M3IydeHHe aOCOMIOTHO YEPHOTO Tea). 3aKOH CMEIECHUS
Buna. I'nnioresa [Iimanka o xBaHTax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. OnbiTol A. I'. CtoneroBa. 3akoHbl poTodddekra. YpaBHeHne DHIITEHHA I
doroaddekra. «Kpacnas rpanuna» porosddexra.

JlaBnenue cBeta (B 4aCTHOCTH, JIaBJIEHHE CBETAa Ha aOCOJIIOTHO MOTJIOMIAOIIYI0 U a0COIFOTHO
oTpaxaroiyto nosepxHocts). OnbiTel I1. H. JIeOenena.

BonHoBeble cBoiicTBa yactuil. Boinsl ne bpoitns. [{nuna Bomusl ne bpoitns u pasmeps! o6nactu
JIOKaJIM3alMU IBUXKYILEecs yacTullbl. KopmyckynnsspHO-BOHOBOH Ayanu3M. J{udpakius 31eKTpoHOB
Ha KpHCTaJulax.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHUs HeonpenenéHHocTen ['eitzendepra.

TexHuueckue ycTpOHCTBA M TEXHOJOTMUECKHE MPOLECCHl: CIEKTPOMETP, (HOTOAIEMEHT,
¢doToaTUnK, TYHHEIbHBI MUKPOCKOII, COJIHEUHAasi OaTapesi, CBeTOIUO/.

Hemoncmpayuu.

®doTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoToaddexra.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHUS TIOIYITPOBOJHUKOB OT OCBEILIEHHOCTH.

CBeToauoI.

Conneynas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue poropesucropa.

N3mepenne nocrosiuHol [manka Ha ocHOBe uccnenoBanus Gporodddexra.

HccnenoBaHue 3aBUCMMOCTHU CHJIbI TOKA Yepe3 CBETOAUO OT HAIIPSKEHHUSL.

Tema 2. @usuka amoma.

OnbITH IO UCCIIEIOBaHUIO CTpOoeHUs aToMma. [lnanerapHas mozaens atroma Pesepdopra.

[Toctynatel bopa. M3nydenue u normiomeHnrne (GOTOHOB MPHU MEPEXOC aTOMa C OJJHOTO YPOBHS
SHEPTYHU HA IPYTOM.

Bunpl ciektpoB. CekTp ypoBHEH 3HEPIMH aToMa BOJOPOJIa.

18



CrnoHTaHHOE U BBIHYXKJIEHHOE M3J1y4yeHHE cBeTa. Jlazep.

TexHudyeckue yCTpPOMCTBA UM TEXHOJIOTMYECKHME IIPOLECCHI:  CIEKTPAJIbHBIM  aHaIu3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mopnenb onbiTa Pezepdopaa.

HabumtoneHune nuHelyaTbIX ClIEKTPOB.

YCTpOUCTBO U IEHCTBHUE CYETUMKA HOHUZUPYIOLIUX YACTHULL.

OrnpeneneHne IIMHbI BOJIHBI JIA3EPHOTO U3IIYyYEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HabGnronenue nuneiyaToro crexkTpa.

HccnenoBanue clekTpa pa3peXeHHOIO0 aTOMapHOrO0 BOAOPOJA M HU3MEPEHHE IOCTOSHHOU
PunGepra.

Tema 3. Quszuka amomnozo A0pa u 31eMeHmMaAPHbIX YACHUY,.

Hyxnonnass moznens simpa ['eiizenOepra—lBanenko. 3apsn siapa. MaccoBoe 4HCIIO sijipa.
N3oTomnbl.

PagnoaktuBHOCTh. Anbda-pacnag. DJIEKTPOHHBIM U TMO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKkoH paJuOAKTUBHOrO pacrnajna. PaauoakTuBHble wu30TOnNBl B mpupone. CBoiicTBa
MOHM3UPYIOLIETO W3JIydeHUs. BiusHue pajinoakTUBHOCTHU Ha JKUBbIE OpraHu3Mbl. ECTecTBEHHbIN
¢dbon uznyuenus. Jlozumerpusi.

DHeprus CBS3U HYKIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl sapa.

Snepuble peakuuu. Jlenenue u cuHtes saep. SnepHsie peakropsl. [IpoGneMsl ynpasiseMoro
TEPMOSJIEPHOTO CUHTE3a. DKOJIOTUYECKUE aCTIeKThl Pa3BUTHUS SACPHON SHEPTETHKU.

MeTto/1bl perucTpalnyy U UCCIIEOBAaHUS SJIEMEHTAPHBIX YaCTHULL.

@yHIaMEHTaIbHbIE B3auMOJEHCTBUSA. bapnonsl, Me30HbI M jentoHbl. IIpencraBnenue o
CranpaptHoil Mogenu. KBapk-TitooHHas MOJENb apPOHOB.

®usuka 3a npeaenamu CtannapTHoN Mojenu. TEéMHast MaTepust U TEMHAs SHEPIHsL.

EnuHcTBO Qu3nyeckoil KapTUHBI MUpa.

TexHnuecKkne ycTpoWcTBa M TEXHOJOTMYECKHE MPOLECCHI: JO3UMETp, Kamepa BuibcoHa,
SJIEpHBINA PEaKTOp, TEPMOSIEPHBII peakTop, aToMHast 60MOa, MarHUTHO-pPE30HAHCHAs ToMorpagusi.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C HCIIOJIb30BAaHUEM JI03UMETPA.

N3yueHue nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3pnen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl pa3BUTHS acTpoHOMHH. [IpuKiagHOEe U MUPOBO33PEHUYECKOE 3HAUEHHUE aCTPOHOMHUH.
[TpruMeHUMOCTDb 3aKOHOB (PU3UKH 11 OOBSICHEHUS IPUPOJIEI KOCMHUUYECKUX OOBEKTOB.

MeTonbl  acCTpOHOMMUYECKHX HccienoBaHui. COBpEMEHHBIE ONTHYECKHE TEJIECKOIIBI,
paznuoTeNecKoNbl, BHeaTMOc(hepHas acTpOHOMHUSL.

Bun 3B€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, IJIAHETHI, UX BUAUMOE JABHKEHUE.

Conneynas cucrtema.

Comnnue. Conneunast akTuBHOCTh. McTounuk snepruu ComnHIa u 3BE3]1.

3BE311bI, NX OCHOBHBIE XapaKTEPUCTUKH. /[marpaMMa «CHeKTpaIbHBIM KIacC — CBETUMOCTbY.
3BE3abI IVIABHOW MOCIENOBATEIILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTLY JUIA 3BE31 IIaBHOU

19



MIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crpoeHue 3BE34. COBpPEMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHNUN U 3BotoLuu CoslHLA U 3BE311. DTambl KU3HU 3BE3 .

Mineunsiii [Iyte — Hama [Nanaktuka. [lonoxenue u aBuxenue Conuua B ['anaktuxe. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akoH Xa06ma. Pazberanume ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe uzimyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

HaGmronenus 3BE3qHOr0 HEOa HEBOOPYKEHHBIM TJIA30M C UCIOJIB30BAHUEM KOMIBIOTEPHBIX
NPUIIOKESHUHN JUTSL OTIPENICIICHUS TTOJIOKEHUSI HeOECHBIX 00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiaymapus 1 sipkue 3BE3/bI.

Habmtonenus B Teneckon JIyHbl, TIaHeT, TYMAaHHOCTEH U 3BE3THBIX CKOIICHUH.

Du3nYecKuil MPaAKTUKYM.

Crioco0b1 m3MepeHns (PU3MUYECKUX BEIWYHH C UCIIOJIb30BAHUEM AHAJIOTOBBIX M LU(MPOBBIX
U3MEPUTENIbHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTEIbHBIE
MOTPENIHOCTH U3MepeHUi Pu3ndeckux BeanunH. OIeHKa ITPaHUIl TOTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX M3MEPEHUMN, UCCIIEOBAHUN 3aBUCHUMOCTEH (DU3UYECKUX BEIIUYMH,
NpOBEpKa NPEAIOKEHHBIX TUMOTe3 (BHIOOP M3 paboT, ONMMCAHHBIX B TEMATHYECKHUX pas3zesax
«Y4eHUUYECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, TPAKTUKYM ).

O000marniee nOBTOpeHHUeE.

O06o0011eHne U cUCTeMaTH3alMsl COAECPIKaHUs pa3liesioB Kypca «MexaHukay, «MosekynspHast
bu3HKa U TEPMOJUHAMUKAY, «IJEKTpoaAnHaMuKay», «Konebanus u BoHb, «OCHOBBI CIIEIMATIEHON
TEOPUHU OTHOCUTENBbHOCTIY, «KBaHTOBas pu3uKa», «DIEMEHThl aCTPOHOMUU U aCTPOPUZUKH.

Ponb ¢pu3uKN 1 aCTPOHOMHH B SKOHOMHUYECKOM, TEXHOJIOTMUECKON, COLTUAIbHON M 3THYECKOM
cdepax IeATeNbHOCTH YEJIOBEKa, POJib U MECTO (PM3UKU U aCTPOHOMHMH B COBPEMEHHON Hay4yHOMH
KapTUHE MHpa, 3HAuUEHUE OIHUCATEeIbHOM, CHUCTEMaTH3UpYIOUlel, OOBIACHUTENbHOM U
IPOTHOCTUYECKONW (YHKIUN (QU3NYECKOH TEOpHH, POib (PU3NYECKOW TEOpUU B (POPMHUPOBAHUU
npeCTaBiIeHUN 0 PU3NUECKOW KapTHHE MHpa, MECTO (U3NYECKOH KapTHHBI MUpa B 0OLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIECHUN O IPUPOJIE.

MexnpeameTrHbie CBSI3H.

Nzyuenue kypca ¢usuku yrmyOnéHHoro ypoBHs B 11 kjacce ocCyIIecTBISETCS C YYETOM
coJiepKaTeIbHBIX MEXIPEJAMETHBIX CBS3€H ¢ KypcaMu MaTeMaTUKU, OMOJIOrUH, XMMHUH, Teorpaduu
Y TEXHOJIOTHH.

Mesicnpeomemnoie noHAmMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJIEHUE, Hay4dHbI @QakT, runore3a, ¢u3MyecKkas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJEHHE,
HKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, U3MEPEHUE, MOTPEIIHOCTH U3MEPEHUMN, U3MEPUTEIbHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelieHUEe CUCTEMbl ypaBHEHMH. TpuUroHoMmerpuueckue (QyHKIHMH: CHUHYC,
KOCHHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX IPOEKLINU
Ha OCH KOOpJIMHAT, CJIO)K€HHE BeKTOpoB. IIpom3BonmHble 3neMeHTapHbIX (QyHKIuMi. Ilpusnaku
o100UsI TPEYrOJIHLHUKOB, OMPEICIICHHUE TUIOMIAIN TUTOCKUX GUTYp U 00BEMa TeT.

buonozua: snextpuyeckue SBICHUS B )KUBOM NMPUPOJE, KoieOaTeIbHbIE TBUKEHHS B HKUBOM
NPUPOJE, OKOJOTMYECKHE PHUCKH TIpU TPOU3BOJACTBE JBJIEKTPOIHEPIUH, IIEKTPOMArHUTHOE
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3arpsi3HEHUE OKPYIKAIOIIEH CpPe/Ibl, YIbTPa3BYKOBas AMATHOCTHKA B MEJUIIMHE, ONITHYECKUE SBICHUS
B YKUBOU IIPUPOJE.

Xumus: CTpOCHHE aTOMOB M MOJICKYJI, KPUCTAITMYECKAsl CTPYKTYpa TBEPABIX TEJl, MEXaHU3MBI
00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIICKTPAILHBINA aHAJIH3.

T'eozpaghus: MarHUTHBIE TIONIOCA 3€MITH, 3QJIC)KH MAarHUTHBIX pPyH, (OTOCHEMKA 3EMHOM
MOBEPXHOCTH, celicMorpad.

Texnonocus: IMPUMCHCHUC IOCTOAHHBIX MArHvuTOB, 3JICKTPOMAIHHUTOB, J3JICKTPOABUTATCIIb
SlkoOu, TreHeparop NEPEMEHHOTO TOKAa, WHAYKIMOHHAS T1€4Yb, JIMHUHM JJIEKTpOIepesaad,
AJIEKTPOJBUTATENIb, pajap, pPaTuONpPHEMHUK, TeEJIeBH30p, aHTeHHa, Tenedon, CBU-meus,
YJIbBTPA3BYKOBasd IMAarHOCTUKA B TCXHUKC, HpOeKHHOHHBIﬁ arrapar, BOJIOKOHHAs OIITHKA, COJTHCUHAA
6aTape;I, CITYTHUKOBBIC HpI/IéMHI/IKI/I, AACpHad SOHEPreTUuKa U 9KOJIOT'NICCKUC aCIICKThI eé Pa3BUTHA.

TEMATHYECKOE IIVTIAHUPOBAHUE

11 kaace
KoanuectBo yacos JJIeKTPOHHbIE
Ne = HaummeHoBaHme
(undposbie)
n/  pasiesioB M TeM Bcer  KoHTpoubH IlpakTHyeck
o0pa3oBaTesibH
I NMmporpaMMabl 0 ble padoThI ue padoTsl
ble pecypchl
Paznen 1. QJIEKTPOANHAMUKA
11 MarnuTHoe 1oje 11
12 ONEeKTPOMarHuTH 12 1
ast MHYKIIUs
Wroro mo pazneny 23 3mp.+ Lap.
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 Mexanunveckue 9
KoJieOaHus
99 ONEeKTPOMarHuTH 14
ble KoJeOaHus
Mexanndeckue u
2.3 AJIEKTPOMArHUTH 8 1
bI€ BOJTHBI
2.4 Onrrka 22 1
Hroro mo pazneny 53 6mp. +2 1.p
Pa3nen 3. OCHOBBI CIIEITMAJIbBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcnoBel CTO 4
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
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KopnyckynspHo-

4.1 BOJIHOBOH 15
Tyau3m

4.2 ®dusuka atoma 5
®du3nka aTOMHOTO
a1pa u

43 VP 9
3JIEMEHTaPHbIX
4acTHUI]

Hroro no paszueny 29 1 mp+1ap

Pa3pea 5. JIEMEHTDBI

ACTPOHOMHUHU U ACTPOPU3UKU

OneMEHTBI
5.1 aCTPOHOMHUU U 7
acTpo(U3HUKH
Utoro no pazneny 7

Pazznen 6. PU3HUYECKHUI MPAKTUKYM

6.1 duznueckuit 10 10
MPAKTUKYM
Wroro mo pazneny 10
Paznen 7. OBOBLIAIOILIEE TIOBTOPEHUE
Cucremaruzanus
u 00001IeHNE
MIPEIMETHOTO
COJIEpKaHUs U
71 OTIbITa 10
NeSITeNIbHOCTH,
pUOOPETEHHOTO
TIPH U3YyYCHHUH
Kypca ¢pusuku 10
— 11 xmaccoB
Hroro no paszneny 10
OBIIEE
KOJIMYECTBO 136 10 m.p. +4
YACOB IO J.p.
I[MPOT'PAMME
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