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AHHOTaNu4 K padoueil nporpamme

Pabouas nporpamma no ¢usuke ans 1 1A knacca npeaHasHadeHa A npoUiIbHOTO YPOBHS_H pa3paboTaHa Ha OCHOBE:

TpeboBanuii denepanbHoro 3akoHa oT 29 aexabpst 2012 roga N 273-D3 «O6 ob6pazoBanuu B Poccuiickoit @eaeparumy (OCISAHSS PEIAKIIHS);

TpeboBanmii PenepanbHOro rocyAapcTBEHHOr0 00pa30BaTENLHOTO CTaHAApTa CPEAHEro OOIIero oOpa3oBaHMs, YTBEPKAEHHOIO NMPUKa30oM MUHHUCTEpPCTBA

oOpazoBanus u Hayku P® ot 17 mas 2012 roga Ne 413 «O6 yTBepxkaeHuN (eaepaabHOTO TOCYIapCTBEHHOI0 00pa30BaTeIbHOTO CTaHAapTa CPEIHEro 00IIero

00pa3oBaHMs», C U3MEHEHUSIMH U JIOTIOJIHEHUSMH, YTBEPXKACHHBIMU NpHKazoM Munoopaayku Poccun ot 29.12.2014 Nel645, ot 31 nexadbps 2015 r. N 1578,

npuka3zoM MunoopHayku ot 29 urons 2017 r. N 613; npukazom Munooprayku ot 24 centsaops 2020 r. N 519; nmpukazom Munobpuayku ot 11 mekadbps 2020 r.

N 712;

[TpumepHO#l OCHOBHOM 00pa30BaTENBbHON MPOrpaMMBI CpeAaHero oOmiero obOpa3oBaHus, 0J00peHHOW pemeHneM DenepanbHOTO Y4eOHO-METOIUYECKOTO

o0BeIMHEHNUS 0 0011IeMy 00pa3oBaHuto, 0100peHHo pemenueM ot 12 mas 2016 roaa. IIpotokon No2/16;

[Ipukaza MunucrepctBa mnpocBemienuss Poccuiickoit @enepammu ot 28.12.2018 Ne 345 «O denepanbHOM mepeyHe Y4eOHUMKOB, PEKOMEHAYEMBIX K

UCHOJb30BAHUIO TPU peaau3aly HMEIOIIUX TOCYIAPCTBEHHYIO aKKPEIUTALUI0 00pa3oBaTelIbHBIX NPOrpaMM HayaJbHOrO OOIIEro, OCHOBHOIO OOLIEro,

cpenHero odmiero oopa3zoBaHUs»;

[Ipukaza MunucrepcrBa npocsemenus PO or 8 mas 2019 1. N 233 “O BHeceHMM U3MEHEHUH B (efepasbHbIN NepeueHb Yy4eOHUKOB, PEKOMEHIYEMBIX K

UCHOJb30BAHUIO TPU peaTu3ally HMEIOIIUX TOCYAAPCTBEHHYIO aKKPEIUTALUI0 00pa3oBaTeIbHBIX HPOrpaMM HayaJbHOrO OOIIEro, OCHOBHOIO OOILIEro,

cpenHero obiiero oopa3oBaHus, yTBEpPKIEHHBIH MprKka3zoM MunucrepcTBa npocseuieHus: Poccuiickoit @enepannu ot 28 nexadpst 2018 1. N 3457;

[Tpukaza MunucrepctBa npocsemeHust PO ot 22 nostopst 2019 r. N 632 “O BHeceHMH M3MeHEHHMH B (peJiepasibHBIN MEepeYeHb YUeOHUKOB, PEKOMEHIyEMBIX K

UCMOJb30BAHUIO TPU peaau3ally HMEIOIUX TOCYIApCTBEHHYIO aKKPEIUTALUI0 00pa3oBaTelIbHBIX HPOrpaMM HayaJbHOTO OOIIEro, OCHOBHOIO OOILIEro,

cpenHero o0Iero oopa3oBaHus, YTBEPKIACHHBIN nMprukazoM MunucrepctBa npocsemnienus Poccuiickoit @enepanun ot 28 gexadpst 2018 r. N 345y;

[Ipukaza MunucrepctBa npocsemienus PO or 18 wmas 2020 r. N 249 “O BHeceHuu u3MeHEHHH B (elepaibHbIi NepeyeHb Y4eOHHUKOB, PEKOMEHIYEMBIX K

UCMOJIb30BAHUIO TPU peau3alii HMEIOIIUX TOCYJapCTBEHHYIO AaKKPEIUTALUI0 O00pa3oBaTeNIbHBIX IMPOrpaMM HayajJbHOrO OOIEro, OCHOBHOI'O OOILEro,

cpenHero o0Iiero oopa3oBaHus, YTBEPKIACHHBIN nprukazoM MunucrtepctBa npocsenienus Poccuiickoit @eneparuu ot 28 nexadbps 2018 r. N 345y;

[Ipukaza Munnpocseuienust Poccun ot 20 mas 2020 Ne 254 « OO0 yTBepkAeHUU (PeaepalbHOTO MepeyHsl YYeOHUKOB, JTOMYIIEHHBIX K MCIOIb30BAaHUIO MIPU

peanu3aly HMEIOIIHUX TOCylapCTBEHHYIO aKKpeAMTAIMI0 00pa3oBaTelIbHBIX MPOrpaMM HAyajibHOIO OOILEro, OCHOBHOIO OOIIEro, CpeaHero oOIIero

o0Opa30BaHMs OpraHU3alUsIMHU, OCYIIECTBISIOUIMMHI 00pa30BaTENbHYIO JEITEIbHOCTbY;

[Ipukaza Munnpocseuenuss Poccun ot 23 nexabps 2020 roma Ne 766 «O BHeceHMM W3MEHEHUH B (efepalbHbI NepeueHb Y4eOHUKOB, TOIMYIIEHHBIX K

UCMOJIBb30BAHUIO TPH peau3ali HMEIOIIUX TOCYIApCTBEHHYIO aKKPEIUTALUI0 00pa3oBaTelIbHBIX HPOTrpaMM HayaJbHOTO OOIIEero, OCHOBHOrO OOIIEro,

cpenHero ooOmero o0pa3oBaHUs OPraHU3aLUSIMU, OCYIIECTBISIIOIIMMH 00pa30oBaTeNbHYIO JESATENbHOCThY, YTBEP)KICHHBIH IpuKa3oM MuHHCTEpCTBA

npocsenienus Poccuiickoit @enepannn ot 20 mas 2020 roga Ne254;

e [Ipuka3za MunucrepctBa mnpocsemenuss Poccuiickoit ®enepaunu ot 02.08.2022 Ne 653 OO0 yrtBepxkIeHHM (HeaepaTbHOIO TMepeuHsl 3JIEKTPOHHBIX
00pa30BaTeNbHBIX PECYPCOB, MOMYIICHHBIX K MCIOJB30BAHUIO MPHU Peau3allii UMEIOIIUX TOCYJapCTBEHHYIO aKKpEeIUTaIio 00pa30BaTeNIbHbIX MPOTrpaMM
HAyvaJIbHOTO 00IIET0, OCHOBHOI'O 00ILEro, CpeIHero oomiero oopa3oBaHusl.

e [Ipukaza Munucrepcrsa npocseuienus Poccuiickoit @enepanuu ot 21.09.2022 Ne 858 O6 yrBepkaeHUN (eaepaabHOro nepeuHs yueOHUKOB, TOMYIIEHHBIX K
UCMOJIb30BAHUIO TPH PEATHU3ALUN UMEIOIIUX TOCYJapCTBEHHYIO aKKPEIUTALMI0 00pa3oBaTeNbHBIX MPOrpaMM HayalbHOTO OOIIEro, OCHOBHOTO OOILIEro,
cpenHero oduiero o0pa3zoBaHus OpraHU3aLUsIMU, OCYIIECTBISIOUIMMI 00pa30BaTeIbHYIO JESTEbHOCTh U YCTAaHOBIJICHUS MPEIEIbHOTO CPOKA UCIIOJIb30BAHUS
UCKJTIOUYEHHBIX YUCOHUKOB.

e [lpukaza MunucrepcrBa npocsemenus Poccuiickoit ®@enepanuu ot 21.07.2023 Ne 556 O BHecenum usmeHeHuil B mpuiioxkeHuss Nel n Ne2 k mpukasy
MunuctepctBa npocBemenusi Poccuiickoit @enepammu ot 21.09.2022 Ne 858 «OO0 ytBepkaeHun (denepajibHOro MepevHs YICOHHKOB, MOMYIICHHBIX K



WCIOJIb30BAHUIO TIPU peau3alliil UMEIOIUX TOCYNapCTBEHHYIO aKKpEAWTAIHI0 00pa30oBaTeNbHBIX MPOTPaMM HAdallbHOTO OOIIET0, OCHOBHOTO OOIIETO,
cpenHero obmiero o0pa3zoBaHus OpraHU3aLUSIMU, OCYIIECTBISIOUIMMI 00pa30BaTeIbHYIO AESITEIbHOCTh U YCTAHOBJICHUS MPEIEIbHOTO CPOKA UCIIOIH30BAHUS
UCKITIOYCHHBIX YICOHUKOBY.
e [locranoBnenue [ maBHOTO rocynapcTBEHHOro caHuUTapHOTo Bpada PD ot 28 centsdOps 2020 r. N 28 "OO0 yrBepxkaenun canutapubix npasmi CIT 2.4.3648-20
"CaHUTapHO-3MTHUIEMUOJIOTHYECKUE TPEOOBaHUS K OPraHU3aIUsIM BOCITUTAHHUS U OOYYEHHS, OTJbIXa U 030POBJICHUS JACTCH U Moo aexku""
e  Vuebnoro miana MOY «Tepensrynbckuii ureit mpu Yial TY» Ha 2023-2024 yueOHbIHM 1o, yTBEPKICHHOTO NMPUKa3oM aupektopa ymies ot 31.08.2023 Nel10;
e Kanengapraoro yueOHoro rpadpuka MOV «Tepensrynbckuit nmuuei npu Yal TY» Ha 2023-2024 y4eOHBIN TOJ, YTBEPKACHHOTO MPUKA30M JTUPEKTOPA JUIES OT
31.08.2023 Ne 109;
e  OcHOBHOI 00pazoBaTEBHON MPOTPaAMMBbI CpEIHET0 00Iero odpasoBaHus MyHUIIMIAILHOTO 00mMIEe00pa3oBaTEILHOTO YUpexkaeHUus « TepeHbIyIbCKU JTUIIeiH
npu Yal'TVY» , yrBepxkieHHON npuka3oM aupekropa auues oT 31.08.2023 Ne 117;
o  ®DepnepanbpHON 00pa30BaTENBbHOI MPOrpaMMbl CpEIHEro 001Iero 00pazoBaHus
e Konnenmun npemnogaBanust yaeOHOro Kypca «Pu3ukay B 00pa3oBaTelbHBIX oprann3anusax Poccuiickoit denepanuu.
YueOHO-MeTOANYEeCKOr0 KOMILIEKea:

1.0.®.Kabapaun, B.A. Opnos, A.T. I'mazynos, A.A. [lunckuii, A.H.Manuaun. @usuka. 11 knacc: yueOHUK 11t 00111e00pa3oBaTeNbHBIX OpraHU3aIuil:
yrayosneHHoro ypoBHs; of pen.A.A. ITuackoro, O.® Kabapauna. — 2-e u3a. - M.: IIpocBemenue, 2017

[IporpaMMma aetanu3upyeT U pacKpbIBaeT COJIEp:KaHUe CTaHAapTa, OMpeelisieT OOIIYI0 CTPATeruio 00yUeHuUs, BOCIIUTAHUS U PA3BUTHSI YUAIIUXCS CPEACTBAMH
y4eOHOro MpeMeTa B COOTBETCTBUH C LIESIMHU U3YUYEHHS JIMTEPATYPhI, KOTOpPBIE ONpeeneHbl ctanaaproM. CorjgacHo yueOHOMY MiaHy Ha u3ydenue ¢uszuku B 11 b
KJ1acce OTBOAMTCS 165 yacoB (5 4acoB B HECIIO)

Pabouas nporpamma o ¢usuke cocraBieHa Ha ocHoBe [IpuMepHO# TporpaMMbl BOCIIUTaHUS, C YUYETOM paclpeesIEHHBIX 10 KJIaccaM MPOBEPsIeMbIX TPEOOBaHUH K
pe3ynbratam ocBoeHust OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBbI CPEHETO 00IIero 00pa3oBaHus. DTO MO3BOJSET HAa MPAKTHKE COSTUHUTH 00YUaIOIIyI0 U
BOCITUTATEIBHYIO JAEATEIHHOCTD M€/1arora, OpUEHTUPOBAThH €€ HE TOJBKO Ha MHTEIUICKTyaIbHOE, HO U Ha HPAaBCTBEHHOE, COITUAIIbHOE PA3BUTHE YUaIIETOCs.

[TporpamMma COIEepKHUT CIEAYIOUINE PA3IEIbI:
l.mnaHupyembie pe3yabTaThl OCBOSHHUS Y4eOHOTO TIPEeIMETa;
2. comeprkanue yueOHOro npeamera, Kypea;
3.TeMaTHYeCcKOe TIaHUPOBAHHUE.

1.Il1anupyemble pe3yJbTAThI OCBOCHHUA Y4eOHOI0 NpeaMera

JINYHOCTHBIE PE3yJabTaATbI

-c(hopMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH;

— TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSATENIBHOM, TBOPUECKOM U OTBETCTBEHHOW NEATEIHLHOCTH;

— HaJIMYKME HaBBIKOB COTPYJIHUYECTBA CO CBEPCTHUKAMHU B 00pa30BaTeIbHOM, yueOHO-HCCIIe10BaTeIbCKON, MPOEKTHON U IPYTUX BUJIAX JACATEIbHOCTH;

— BOCIIUTAaHHOCTh HPABCTBEHHOT'O CO3HAHUS U MTOBEJICHHSI HA OCHOBE YCBOCHMSI OOIIEUEIOBEUECKUX IEHHOCTEH;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha MPOTSHKEHUH BCEH JKU3HU; CO3HATEIbHOE OTHOLICHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCHEIIHON MPO(ecCHOHANBHOM U 00IIECTBEHHOM e TETbHOCTH;



— OCO3HaHHBIN BBIOOp Oyaymieit mpodeccru 1 BO3MOKHOCTEH peann3aiii COOCTBEHHBIX KU3HEHHBIX TJIAHOB; OTHOIICHUE K TPO(ECCUOHATLHON NESITEIbHOCTH KaK
BO3MOXXHOCTH YYacTHSI B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIMICHAIIMOHABHBIX TIPOOJIEM;

— c(hopMHPOBAHHOCTH IKOJIIOTUYECKOTO MBITIICHUS; TIPUOOPETEHHE OIBITA IKOJIOTO-HAMPABICHHOHN JEITeILHOCTH.

MeTaHpeI[MeTHLIe PeE3YyJIbTaAThI

— YMEHHUE CaMOCTOSITEIILHO ONPEIEIISATh IIETH JISSITEIbHOCTH U COCTABIISATH IUIAHBI ICATEIIbHOCTH; CAMOCTOSITEIBHO OCYIIECTBIISATh, KOHTPOJIHPOBATH U
KOPPEKTHPOBATH JCATEIBHOCTD; UCIIOIB30BaTh BCE BO3MOXKHBIE PECYPCHI TSI JOCTHXKEHUS IIOCTABIICHHBIX TeJICH U pean3ainy TIaHOB JACSTeIbHOCTH; BRIOUPATh
YCIICUTHBIE CTPATETUU B PA3JIHYHBIX CUTYAIUSX;

— yMEHHE NMPOYKTUBHO 00IIAThCS M B3aMMOCHCTBOBATH B IPOIIECCE COBMECTHOM JESITEILHOCTH, YUYUTHIBATh MO3UIMH APYTUX YYACTHUKOB JICATEIILHOCTH,

3¢ exTUBHO paspenarh KOHGIUKTHI;

— BJIaJICHHE HABBIKAMU TI03HABATEIILHOW, Y4eOHO-UCCIIEIOBATEIBCKOW U MPOCKTHOM IESATEILHOCTH, HABBIKAMU Pa3pelICHHs TPOOIIEM; CIIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 33]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

— FOTOBHOCTH M CITOCOOHOCTH K CAaMOCTOSITEIIbHON HH(DOPMAIIMOHHO-ITO3HABATEIFHOMN JICITeILHOCTH, BKITIOYasi YMEHUE OPUCHTHPOBATHCS B PA3JTUYHBIX UCTOYHUKAX
nH(OpMALINY, KPUTHYECKU OIICHUBATh U MHTEPIIPETUPOBATH NH()OPMAIIHIO, TTOTyIaeMY0 U3 PA3IMYHBIX HCTOYHHUKOB;

— YMEHHE HCIIOJIh30BaTh CPeIcTBAa HH(OPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TexHonorui (nanee — MKT) B perieHnr KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHHU3AIMOHHBIX 331249 C COOJII0ICHUEM TPeOOBAaHMI SPrOHOMHKH, TEXHHKU 0€30MTaCHOCTH, TUTHECHBI, PECYPCOCOSPEIKEHUS, TIPABOBBIX U ITUYECKUX HOPM, HOPM
nH()OPMAMOHHON 0E30MMaCHOCTH;

— YMEHHUE CaMOCTOSATEIHHO OIICHUBATh W IPHHUMATH PEIICHUS, ONPEICIISIONINE CTPATETUIO TTOBEICHNUS, C YIETOM TPaKIaHCKUX ¥ HPABCTBEHHBIX IICHHOCTEH;

— BIIQJICHHE SI3BIKOBBIMU CPEACTBAMH — YMEHHUS SICHO, JIOTHYHO W TOYHO M3JIaraTh CBOIO TOUYKY 3PCHHUS, UCIIOJB30BATh a/ICKBATHBIC S3BIKOBBIC CPEJICTBA;

— BJIQJICHME HaBBIKAMU TTO3HABATEIILHON pe(ICKCUU KaK OCO3HAHUS COBEPINACMBIX JICHCTBUN U MBICIIUTEIBHBIX MPOIIECCOB, MX PE3YJIHTATOB U OCHOBAHHIA, TPAHUI]
CBOCTO 3HAHWS M HE3HAHUS, HOBBIX IIO3HABATEIHHBIX 3/1a4 M CPEJICTB UX JIOCTHIKCHUS

IIpenmeTHbIe pe3yJibTATHI

K xoHity o0yuenus B 11 kiacce mpeamMeTHbIE pe3yIbTaThl Ha YIiyOJIeHHOM YPOBHE JIOJKHBI OTPakaTh cHOPMUPOBAHHOCT Yy 00YUAIOIIUXCS YMEHUIA:

MMOHUMATh POJIb GU3MKH B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COLMATbHON U 3THYECKOH chepax AesITeNbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKHU B COBPEMEHHOM
HAy4YHOU KapTHHE MHPA, POJIb ACTPOHOMHH B MPAKTUUYECKON JESATEILHOCTH YeNIOBEKa U ajbHEHIIIeM HayYHO-TEXHUIECKOM Pa3BUTUH, 3HAUEHUE OMHUCATENBHOMH,
CUCTEMAaTU3HUPYIOIIeH, 00BICHUTENBHON U MPOTHOCTUYECKON (DYHKIIUH (GU3UUECKON TEOPUHU — INEKTPOIMHAMUKH, CTICIIUATBHON TEOPHH OTHOCUTEIBHOCTH,
KBaHTOBOH (U3UKH, PO PU3NIECKON TEOPUHU B POPMUPOBAHUH MIPEICTABICHUN 0 (PU3MUECKON KapTHHE MUPA, MECTO (PU3MYECKOM KapTUHBI MUPA B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;

pa3anyaTth yCIOBUS MPUMEHUMOCTH MoJIenel (GU3MUecKuX Tell U MPOIeCcCOB (SIBICHUN): OTHOPOJIHOE dIEKTPHUECKOE H OHOPOJHOE MATHUTHOE TIOIS,
rapMOHHYECKHE KoneOaHus, MaTeMaTUIECKUN MasTHUK, HI€aTbHBINA Py KUHHBIN MasSTHUK, TApPMOHUYECKHE BOHBI, HICAThHBIN KOJIeOaTeIbHBIN KOHTYP, TOHKAS
TUH3a, MOJIeNIel aTOMa, aTOMHOTO si/ipa ¥ KBAHTOBOW MOJIENIH CBETA; Pa3InyaTh YCIOBUS (TPAaHUIIBI, 0071aCTH) IPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHUMATh
BceoOmmit xapaktep QyHIaMEHTaTbHBIX 3aKOHOB U OTPAHMYEHHOCTh UCTIOIB30BaHUS YaCTHBIX 3aKOHOB;

aHAIIM3UPOBATH U OOBACHATH DJIEKTPOMArHUTHBIC TIPOIECCHI U SIBJICHUS, UCTIONB3Ysl OCHOBHBIE MOJIOKEHHUS U 3aKOHBI AJIEKTPOAMHAMUKH U CTIEIUATILHONU TEOPUU
OTHOCHTEIIFHOCTH (3aKOH COXPAaHEHUS dJIEKTPUIECKOTO 3apsa, criia Amrepa, cuia JIopeHiia, 3aK0H 2JIeKTpOMarHiTHON HHIYKIHH, mpaBmiio Jlenna, cBszp DJ]C
CAMOMHIIYKITMH B DJIEMEHTE DJICKTPUYECKOH IIETTH CO CKOPOCTHIO M3MEHEHUS CHIIBI TOKA, TIOCTYJIAThI CHICIIHATBHON TEOPUH OTHOCHTEIBHOCTH DUHINTEHHA);



aHATM3UPOBATh U OOBSICHATH KBAHTOBBIEC IIPOIIECCHI U SIBICHUS, UCIIOJIB3Ys MOJIOKEHHS KBAHTOBON (U3UKH (ypaBHEeHHE DiHIITEHA 111 hoTodddekTa, mepBolil 1
BTOpOI noctyJaTel bopa, mpuHLIKII COOTHOLIEHUS HeonpeenéHHocTel [ eii3endepra, 3aKOHbI COXpaHEHUS 3aps,I0BOr0 U MacCOBOT'O YMCEJ U SHEPTUH B SIIEPHBIX
peaxkuusx, 3aKOH paJii0aKTUBHOTO pacnaia);

OIUCHIBATh (PU3UYECKUE MPOLIECCHI U SBJICHUS, UCIIONIb3YS BEIMYUHBL: HAPSKEHHOCTD AIIEKTPUYECKOTO TOJIsI, OTEHIMAJ SIEKTPOCTATHYECKOTO MOJIs, pA3HOCTh
[IOTEHLIMAJIOB, AIEKTPOABHIKYILAs CUIIA, UHAYKIMSI MAarHUTHOIO 10JIsl, MATHUTHBIN [TOTOK, cujia AMIlepa, HHIYKTUBHOCTb, 3JIEKTPOABIKYIAsl CHJIa CAMOUHIYKIIUH,
SHEPIys MarHUTHOT'O TIOJII IPOBOTHUKA C TOKOM, PENIITUBUCTCKUIA UMITYJIbC, TIOJIHASI SHEPTHUS], SHEPTHS TOKOS CBOOOTHON YaCTHIIbI, SHEPTH U UMITYJIbC (POTOHA,
MaccOBO€ YHCJIIO U 3apsij sJipa, SHEPTUS CBA3HU JIpa;

00BIICHATH 0COOEHHOCTH MPOTEKaHHsI (PU3UUYECKHX SIBIICHUI: 3JIEKTPOMArHuTHasi UHAYKLUS, CAMOMHIYKIIUS, PE30HAHC, UHTeP(EpEHIUsS BOIH, TUPpaKLIus,
JUCTIEPCHS, TIOJTHOE BHYTPEHHEE OTpakeHue, horoanekTpuueckuii ag ekt (hotoaddekr), anphan 6eTa-pacnaasl saep, raMMa-u3IydeHue saep, Gu3ndecKkue
IPUHIUIBI CIIEKTPAILHOIO aHaJIM3a U padoThI Ja3epa;

OIpEAEIIATh HAIIPABJIEHUE UH YKL MAarHUTHOTO I10JIs1 IPOBOJHMKA C TOKOM, Cuiibl Amniepa u cuiibl Jlopenna;

CTPOUTH U300paXKeHHE, CO3]aBAEMOE TUIOCKUM 3€pKajioM, TOHKOW JIMH30M, U paCCUUTHIBATh €0 XapaKTEePUCTUKH;

IPUMEHSATh OCHOBOIIOJIAraloIIe aCTPOHOMUYECKUE TOHATHS, TEOPUU M 3aKOHBI 11 aHaJIM3a U 00BSICHEHUS (PU3UUECKUX MPOLIECCOB, MPOUCXOIAIINX B 3BE3/1aX, B
3BE3/IHBIX CUCTEMAaX, B MEXTaJIAKTUYECKOH cpeJie; IBUKEHUs HeOEeCHBIX Tell, 3BOIIOIMHU 3BE311 U BeenenHol;

IIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEIUYHMH C UCII0JIb30BAaHUEM IPSAMBIX U3MEPEHH, IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATh
Pe3yJIbTaThI OJyYEHHOH 3aBUCUMOCTH (PU3UUECKUX BEJIMUYUH B BUJIE IPA(UKOB C yUETOM aOCOIIOTHBIX MOTPELIHOCTENH U3MEPEHH, AeNIaTh BHIBOJIBI IO Pe3yiIbTaTaM
HCCIIEI0BaHMSI; IPOBOIUTh KOCBEHHBIE U3MEpEeHHsI (PU3UUECKUX BEJIIMYMH, IPU 3TOM BbIOMPATh ONTHUMAIbHbBIN METOJ U3MEPEHHMS], OLIEHUBATh a0COIIOTHbBIE U

OTHOCHTEJIbHBIE ITOTPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHUN;

MIPOBOJUTDH OMBITHI 110 MPOBEPKE NMPEAT0KEHHON TMIIOTE3bI: IUIAHUPOBATH SKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAIM3UPOBATDH MTOJTyYEHHBIE
pe3yJIbTaThl U JeN1aTh BBIBOJ O CTaTyce MPEJIOKEHHON TUITOTE3bI; OMMCHIBATh METO/IbI OJyUYE€HUsI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

co0roaTh MpaBuiia O€30MaCHOTO TPy/1a IPU MIPOBEIECHUH HCCIEA0BaHNN B paMKaX yueOHOIr0 SKCIIEPUMEHTA, IPAaKTUKyMa U Y4eOHO-UCCIIeI0BAaTENbCKON 1
MIPOEKTHOM J1eATEIbHOCTHU C UCIIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYI0BaHMSI; peliaTh pacu€THBIE 3a/1a4M C SIBHO 33JJaHHOM U HESIBHO
3aJlaHHOM (pU3MUECKON MOJIENbI0: HA OCHOBAaHMM aHAJIN3a YCJIOBUS BHIOMpATh PU3NUYECKUE MOJIENIN, OTBEUAIOIINE TPEeOOBAaHUAM 3a7au, IPUMEHATH (POPMYJIbL,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl (PU3NYECKUX TEOPUN IIPU UCIIOJIb30BAHUN MAaTEMATUYECKUX METO/I0B PEIICHU 3a/1a4, TPOBOJUTH pacu€Thl HA OCHOBAaHUU
UMEIOLIUXCS JaHHBIX, aHATM3UPOBATh PE3YJIbTAThl 1 KOPPEKTHUPOBATH METO/bI PELICHHS C YUETOM MOTYUYEHHBIX PE3yJIbTaTOB;
pelaTh KaueCTBEHHbIE 3a]jaul, TpeOyrolre NPUMEHEHNs 3HAaHUN U3 pa3HbIX pa3JiesioB Kypca (GU3MKH, a TaK)Ke UHTETpallui 3HAaHUH U3 IpYTUX MPeIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA: BRICTPANBaTh JIOTHYECKYIO LIETIOUKY PACcCyKACHUMN ¢ OMOPOi Ha 3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS;
UCIOJIb30BaTh TEOPETHUECKHUE 3HAHUSA Il OOBSICHEHUSI OCHOBHBIX IPUHILIUIIOB padOThl U3MEPUTEIbHBIX MIPUOOPOB, TEXHUUECKUX YCTPOHCTB U TEXHOJIOTUYECKUX
IIPOLIECCOB;

MPUBOANUTH IPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOexHbBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 0OBSICHEHNE IMPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTHIA;

aHaAJTM3UPOBATh U OLIEHUBATD MOCIEICTBUS OBITOBON M MPOU3BOACTBEHHOH JIEATEIEHOCTH YEIOBEKA, CBA3AHHOM ¢ (PU3NUYECKUMU MPOLIECCAMH, C TO3UIUN
HKOJIOTUYECKOM 0€30MacHOCTH, MPECTABICHUN O PAllMOHATIBHOM MIPUPOJIONIONIB30BAaHIH, A TAK)KE pa3yMHOM HCIOJIb30BAHUY JTIOCTHKEHUN HAYKU U TEXHOJIOTUN IS
JambHEHIIero pa3BUTHs YeIOBEUECKOro 00IIeCTBa;

PUMEHSATH Pa3IMYHbIE CIIOCOObI paboThI ¢ MHpOpMaLKe PU3UUECKOTO COAEPKAHUS C UCIIOJIB30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH, IIPH 3TOM
UCIOJIb30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHHU JJIS TIOMCKA, EPepadOTKU U MPEAbIBICHHUS yUeOHON U HAyYHO-TIOMYJIIpHON HH(OpMaIuy,



CTPYKTYPUPOBAHUS U UHTEPIPETAUU HHPOPMALIUH, TOTYYCHHOHN U3 Pa3InYHbIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOIy4aeMyt0 HH(POPMAIIUIO U OIICHUBATh
€€ JJOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAHUI, TAK U Ha OCHOBE aHAJIN3a HCTOYHHUKA HH()OPMAIIUH;

MMPOABJIATH OPraHU3allMOHHLBIC U ITO3HABATCIIbHBIC YMCHUA CAMOCTOATCIIBHOT'O HpI/IO6peTCHI/IH HOBBIX 3HAHHUU B MMPOLCCCC BBIINOJIHCHUA ITPOCKTHLBIX U
y4eOHOHUCCIIeI0BaTEIbCKIX PadoT;

paboTarh B rpymie ¢ UCIOJIHEHHEM PAa3IMYHbIX COLUATBHBIX POJIeH, TUIAHMPOBATh PabOoTy rPyIIIbI, PAIIMOHATFHO PACHPEACTATh AEITEILHOCTh B HECTAHJAPTHBIX
CUTyalusiX, aACKBATHO OICHHUBATDH BKJIaJ KAKA0I'0 U3 YUACTHHUKOB I'PYIIIILI B PCUHICHUC paCCManHBaeMOﬁ Hp06HeMBI; MMPOABJIATH MOTHBALIUIO K 6y,[[yH.[eﬁ
npodecCHOHATIBHOM ACATEILHOCTHU 110 CHIEIUATBHOCTSIM (PU3UKO-TEXHHYECKOTO MPOQHIIS

DJIeKTPOMArHUTHBIE KOJI€OAHNS U BOJIHbBI
OOGyuaromuiicss Hay4uTcs: JaBaTh OMPEICICHUS MOHATHSAM: BBIHYK/IEHHBIE, CBOOOIHbBIE (COOCTBEHHBIE) U 3aTyXalOIUe KOJIeOaHusl, IEPHOJNIECKOe IBHKEHNUE,
pe30HaHC; (PU3MUECKUM BETMUMHAM: aMIUIATY 1A KOoJeOaHHH, CTaTHYeCKOe CMEIICHNE; BOJTHOBOM MPOIecc, MEXaHMUECKas BOJIHA, TIPOJIOJIbHAS BOJIHA, ITOTIEpEYHast
BOJIHA, TApMOHMYECKasl BOJIHA, 3BYKOBasi BOJIHA, BBICOTA 3BYKa, 3pdekT Jlomiepa, TeMOp U TPOMKOCTh 3BYKa; (PU3NUECKUM BEIMYMHAM: JITTHHA BOJHBI,
WHTEHCUBHOCTH 3BYKa, YPOBEHb HHTEHCUBHOCTH 3BYKQ;
- HCCIEN0BaTh BO3MOXHbBIC TPACKTOPHH Teja, IBUKYIIETOCs B TPABUTALIMOHHOM I10JI€, ABM)KEHHE CITyTHUKOB U TUIaHET; 3aBUCUMOCTD MepHoJia KojieOaHuit
MPY>KMHHOTO MAasITHUKA OT JKECTKOCTH MPYKUHBI U MACCHI TPy3a, MAaTEMAaTHYECKOTO MAaITHUKA, UCCIIEIOBATh 3aBUCUMOCTD MEeproa KoJieOaHUW OT JIJIMHBI HUTU U
YCKOpEHUs: CBOOOIHOTO MaJIeHUs;
- HCCIIEI0BATh PACIIPOCTPAHEHUE CEHCMUYECKUX BOJIH, SBJICHUE MOJSPU3ALINY;
- IPOBOJIUTH MCCIICIOBAHMS 3aBHCUMOCTEH MEX /Ty (PU3MUECKUMH BETMYMHAMH: TIEPUOIOM, MAcCOH Tela, )KECTKOCTHIO MPY>KUHBL, JUTMHOH MOJIBECA; MPOBOANTD U3MEPEHUS U
OIIPE/ICNATh Ha OCHOBE MCCIIEIOBAHMS 3HAYCHUE TAPAMETPOB, XapaKTEPU3YIOIINX JTAHHYIO 3aBHCUMOCTh MEXKIY BEIMYNHAMH, U JIeTIaTh BEIBOJI C YIETOM MOTPELIHOCTH U3MEPEHHIA;
- 00 OMKCHIBATh M BOCTIPOM3BOIUTH JEMOHCTPAIIMOHHBIE OTBITHI 0 PACIPOCTPAHEHHUIO MPOJAOIBHBIX BOJIH B IPYXKHUHE U B Ta3e, MOMEPEYHBIX BOJIH — B MPYKUHE U
IIHYpE, OMUCHIBATH AKCIIEPUMEHT M0 U3MEPEHUIO ¢ MOMOIIbI0 3 dekTa Jlomnepa cCKOpoCTs ABMKYIIMXCS 00BEKTOB: MAIlIMH, ACTPOHOMUYECKHX 00BEKTOB;
-00BSICHATH pa3Inyue 3BYKOBBIX CUTHAJIOB TTO TEMOPY ¥ TPOMKOCTH
OOyyJaromuiics MOJIYYUT BO3MOXKHOCTH HAYUHUTHCS:
- CaMOCTOSITEIHHO TNIAHUPOBAThH U TTPOBOUTH (PU3UUYECKHE HKCTIEPUMEHTHI TI0 U3MEPEHUIO MEPUOI0B KOJICOaHUs TPY>KUHHOTO U MaTeMaTUYECKOT0 MasTHUKOB
- IPUMEHSTH NIOJIYUYECHHBIC 3HAHUS O SIBJIEHUU PE30HAHCA JUIS PEIIEHUS PAKTUUECKUX 3a/1a4, BCTPEYAOLIUXCS B [IOBCEAHEBHOM KU3HU;
- pemarh YKCIepUMEHTaIbHble, KAUECTBEHHbIE U KOJIMYECTBEHHBIE 3a/1a4H OJIMMITMAIHOTO YPOBHS CI0KHOCTH, UCTIONB3Ysl (PU3NUECKHE 3aKOHBI, a TAK)XKE YPaBHEHUS,
CBSI3BIBAIONME (PU3NYECKUE BEIIUYUHBI: KOOPIUHATY, AMILTUTYy, YACTOTY, IEPHO] KOJIeOaHUS
- (popmynMpoBaTh M pemnIaTh HOBBIE 33]a4M, BO3ZHUKAIOIINE B X0/€ y4eOHOMCCIIE0BaTEIbCKOM U MPOEKTHOM 1€ TeIbHOCTH;
- 00BSCHATH 3aBUCIMOCTh MHTEHCUBHOCTH JIEKTPOMArHUTHOM BOJHBI OT YCKOPEHUS U3MyUalolel 3apsHKeHHON YacTUIIBI, OT PACCTOSIHUS O UCTOYHHUKA U3ITYYCHUS U
€ro 4acTOThI;
- OIUCBIBATH OTBIT MO COOPKE MPOCTEHUIIETO paguonepeIaTINKa U paIuopHEeMHIKA

QJEKTPOMATIHUTHBIE BOJTHbI U ®U3NYECKHUE OCHOBBI PAJIMOTEXHUKHN
OOyyJaromuiics Hay4YUTCS: N1aBaTh ONMpEAeNICHUs TOHIATUSAM: MOHOXPOMATHYECKasi BOJHA, KOTEPEHTHBIE BOJTHBI M HCTOYHUKH, BPEMS U JITTHHA KOTEPEHTHOCTH,
reoMeTpHUYECKast Pa3HOCTh X0J1a HHTeP(EPUPYIOIINX BOJH, IIEPUOJT M pa3pelIaroas CliocOOHOCTh TU(PPAKIIMOHHON PEeIIeTKH, HHTeP(EPESHIIHSI, TPOCBETICHUE
onTuku, qudpakius, 3ona Openens; GU3NIecKuM BeTHINHAM; COOCTBEHHOE BPEeMsl, SHEPTHUS TIOKOS Tea;
- HaOJI0JaTh U UHTEPIPETUPOBATH PE3YJIHTATHI (OMHUCHIBATH) IEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB 10 HAOIIOICHUIO SBICHUN HHTep(epeHnn u TudpaKiuu CBeTa;




- ¢dopmynupoBathk npuHIH [ '1oiirenca—®peHcens, yCI0BUsI MUHUMYMOB U MaKCUMYMOB ITPH UHTEPPEPEHIINH BOJIH, YCIOBUS TU(PPAKIMOHHOTO MUHUMYMa Ha
IIEJTM ¥ TJIABHBIX MAKCUMYMOB TIpH TU(PAKIMK CBETa HA PEIIETKE;
- (hopMyTUpPOBATh MOCTYJIATHI CTICUATLHONW TEOPUH OTHOCUTEIILHOCTH M CIEJCTBUS U3 HUX; YCIOBUS, IPH KOTOPBIX MIPOUCXOIUT AHHUTUIISIIMAA U POKJICHHE TaphI
YJACTHIL;
OOyuaronuiics TOAYYUT BO3MOXKHOCTh HAYYUTHCH: - CAMOCTOSITEIILHO TNIAHUPOBATH U MPOBOAUTH (PU3UUECKUI SKCIIEPUMEHT 110 U3MEPEHUIO UTMHBI CBETOBOU
BOJIHBI C TIOMOIIBIO AU(PAKIIMOHHON PEIIETKH;
OOBSICHATH B3aMMHOE YCHJIEHUE U OcJa0JIeHre BOJIH B IPOCTPAHCTBE;
JIeTIaTh BBIBOJIBI O PACIIONIOKEHNN TU(PPAKIIMOHHBIX MUHIMYMOB Ha 3KpaHe 3a OCBEIICHHOH IIEIIbIO;
pa3nuyath JUPPaKIMOHHYIO KapTHHY NPH TU(PaKIMU CBETa Ha IIETH U Ha TU(PPAKIUOHHOMN peleTKe.
- 0OBACHATH AP QPEKT 3aMeUICHHS BPEMEHH, OTPENIENIATh COOCTBEHHOE BPEMsI, BPEMsI B Pa3HBIX HHEPIMAIBHBIX CHCTEMaX OTCUETa, OJTHOBPEMEHHOCTh COOBITHH;
- pemaTh SKCIEePUMEHTAIbHBIE, KAYECTBEHHBIE M KOJMYECTBEHHBIC 33a4H OJIMMITHAIHOTO YPOBHSI CIIO)KHOCTH Ha PENIATUBUCTCKUAN 3aKOH CIOKEHHUSI CKOPOCTEH.
KBanToBas pusuka

OOyuaronuiicss Hay4uTCs: JaBaTh ONpPENEICHUE MMOHATHIA: TETIOBOE H3ITydeHHe, aDCOIIOTHO YepHOE Teno, PoTorddeKT, PoTorNeKTPOHBI, (POTOTOK,
KOPIYCKYJISIPHO-BOJIHOBOH JTyain3M, SHEPTeTHYECKUH YPOBEHb, IMHEHYATHIA CIIEKTP, CIIOHTAaHHOE U MHAYLIMPOBAHHOE U3IIyUCHHE, Ja3ep, CAMOCTOSTEIbHBIN 1
HECAMOCTOSITETILHBIN pa3psi/ibl; SHEPTHsI HOHU3ALUH, paboTa BbIX0/a, KpacHas rpanuna ¢porodddexra; mpoTOHHO-HEUTPOHHAS MOJIEINb SAPA, U30TOIIBL,
PaaroaKTHBHOCTB, anb(a- u OeTa-pacrai, raMMa-u3IydeHre, HCKyCCTBEHHAs PaJHOaKTHBHOCTb, IICTTHAS PEaKLUs JICJICHHS, SICPHBII PeakTop, TepMOSACPHBIH
CHHTE3; (PM3NYECKUM BEITMYMHAM: yJICIbHAS SHEPTHUS CBSI3H, IEPUOJT TIOTypacnaia, aKTHBHOCTh PaJMOAKTHBHOTO BEIIECTBA, YHEPIeTUYECKUN BBIXO/] SICPHOM
peakuuy, K03 OUIHUEHT pPa3MHOKEHUS HEHTPOHOB, KPUTHYECKAsi Macca, J103a MOTJIONICHHOT0 H3ITy4eHus], Koo QuIeHT kayecTBa; 3JIeMeHTapHbIE YaCTUIIH,
(byHIaMEeHTaIbHbBIC YaCTHUIIbI, aHTHYACTHIIA, AHHUTWJISIIMS, JISITOHHBIN 3apsl, IEPEHOCUYNK B3aUMOICHCTBHUS, OApUOHHBIN 3apsi1, alpOHBI, JISNTOHBI, ME30HBI,
0apHOHBI, THIIEPOHBI, KBAPKH, TITIO0OH
- Pa3bBACHATH OCHOBHBIC TIOJIOKEHHUSI BOTHOBOM TEOPHH CBETA, KBAHTOBOI rumnote3a [Imanka, Teopun aToMa BOJOPOIa;

dbopmynupoBath 3aK0HbI poTo3(hdekTa, moctynaTrs! bopa;
OOBSICHATH TPUHIIHIT ACUCTBUS SIEPHOTO PEAKTOPA;

OOBSICHATH CIIOCOOBI 0OecTIedeHns1 6e30MacCHOCTH AAepHBIX peakTopoB 1 ADC;
- KJTaccu(hUIIMPOBATH AIIEMEHTAPHBIE YACTHUIIBI, IOJPA3/IENIssd UX Ha JICTOHBI M aJJpOHBI;
- ONMCHIBATh CTPYKTYPY aPOHOB, IIBET U apOMaT KBapKOB;
OOyyaronmiics TOTYYHT BO3MOXKHOCTH HAYYUTHCS: OIICHUBATh KHHETUYECKYIO DHEPTHUIO dJIEKTpoHa pH (oTodddexre, IIMHY BOIHBI CBETa, HCITYCKaeMOT0 aTOMOM
BOJIOPOJ1A;
- IPOBEPUTH IKCIIEPUMEHTAILHBIMU CPEACTBAMU 110 POTOrpadusiM TPEKOB BBIBUHYTHIE THIIOTE3BI O YaCTHUIIEC, OCTABUBIICH CIIE],
- OMMCHIBATh NPUHIMIHAIBHYIO CXeMy ombiTa Pezepdopaa, mpemiokuBIIero miaHeTapHyo MOJIENb aTOMa;
- OOBSICHSITH W TIOHUMATh TIPUHIIMI JACHCTBHS Jla3epa; SACPHOTO peaKTopa
- CpaBHUBATh U3JIyYCHHE JIa3epa ¢ U3ITYUCHUEM JIPYTUX UCTOUYHUKOB CBETA.
- 00BACHATD CIIOCOOBI 0OecTieueHnst 0€30MacCHOCTH SAEPHBIX peakTopoB U ADC;

- IPOTHO3UPOBATh KOHTPOJIMPYEMBIH €CTECTBEHHBIN paJuallMOHHBIN (OH, a TAK)XKe PALlMOHATIBHOE MIPHPOJIONIONIB30BaHIE ITPU BHEAPEHUHN YIIPABIISEMOTO
TEPMOSIIEPHOTO CUHTE3a
- IPUBOJUTH IPIMEPHI ME30HOB, THIICPOHOB, TTIFOOHOB

2. Conep:xkanue yueOHOro nmpeamera, Kypca
IMoBTOpenue 11 4



Kunemaruka qBM>KeHUs: Y paBHEHUS IBWKCHUS, TpaQUKH IBHKEHUS

Hunamuka nuxenus: Cuisl B npupose. 3akoHbl HproToHa

3aKOHbBI COXPAaHEHUs: 3aKOH COXPAHEHHUS UMITYJIbCA U 3aKOH COXPAHEHUS SHEPTUU.
MomnexymsipHas ¢pusuka: OcnoBnsle nosoxxeHust MKT,

Tepmonnnamuka: TepMoauHaAMUUECKHUE TAPAMETPBI, YPAaBHEHUE COCTOSIHUS, Ta30BbIE 3aKOHBI
DIEKTPUUECKOE M0JIE: XapaKTEPUCTUKA AI.II0JS, HANPSHKEHHOCTD, TOTEHIMAI

[TocTosiHHBIN 31eKTpUYECKUH TOK: 3aKOH OMa I y4acTKa U IOJHOM LIENH, 3aKOHBI IIOCIIEI0BATENBHOIO U MAPAJIENbHOIO COETUHEHUI
DNEeKTpUUECKUH TOK B CpeAax: 3JI.TOK BMETAIlIAX, ra3ax, BaKyyMe, 3JIEKTPOJIUTaxX
MarseTusm: MarHuTHOE noJie, cuibl JlopeHua nu Ammepa

BxogHow Tect

Pdusnyeckuii NPakTuKym -11 4

DJIeKTPOMATrHUTHBIE KOJI€OAHHNS U BOJHBI — 72 4

OJIEKTPOMAI' HUTHBIE KOJIEBAHUA U @U3HYECKHUE OCHOBbBI DJIEKTPOTEXHUKH- 27 u

KonebarenpHast cucrema. ["apmonuveckue koiebanus U ux xapakrepuctuku. Cioxenne koiebanuii. KonebarensHbiil KOHTYp. CBOOOAHBIE MEXaHHUECKUC U
AJIEKTpOMarHuTHBIE KojeOanust. CoOCTBEHHAs YacTOTa 3JIEKTPOMArHUTHBIX KOJIeOaHUil B KOHTYpe. ABTOKOJICOATENbHBIN TeHEPATOp HE3aTy XarOIIUX
AJIEKTPOMArHUTHBIX KoJIeOaHUH. BBIHYKI€HHBIE 2IIEKTpOMarHUTHEIE KoseOanus. [lepemennsiii Tok. KoHeHCcaTop M KaTymka HHAYKTUBHOCTH B IIEMHU IIEPEMEHHOTO
ToKa. 3akoH Oma 11151 148 snekTpruyeckoil ienu nepeMeHHoro Toka. MOIIHOCTh B LIENH EPEMEHHOT0 ToKa. Pe30HaHC B AJIEKTPUUYECKUX LIETIAX IEPEMEHHOTO TOKA.
Tpanchopmarop. dnemeHTapHas Teopus TpaHchopmaTopa. I'eHepatop Tpéxdaznoro Toka. [IponsBoacTBo, nepenava v noTpedIeHUE MEKTPUUIECKON SHEPTHH.

K.p. mo Teme « DIeKTpOMarHUTHbIE KOJIEOaHUs»

IIEKTPOMATI'HUTHBIE BOJIHBI U QUSHUIECKUE OCHOBbBI PAIUOTEXHUKH — 13 4

ONEKTPOMarHuTHbIE BOJIHBI. OTKPBITUE 2JIEKTPOMAarHUTHBIX BOJIH. [ '€Hepanyst 2J€KTpOMarHuTHHIX BOJIH. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. OTpaskeHne
3JIEKTPOMArHUTHBIX BOJIH. [IpenomieHne 31eKTpoMarHuTHBIX BOJH. HTepdepeHIus 37eKTPOMAarHUTHBIX BOJIH. Jupakius 1 noaspu3aus 3JeKTPOMarHUTHBIX
BOJIH. D dexT [Jomnepa. [lnanazoHsl 3JeKTPOMArHUTHBIX M3JTyUYeHHUH U UX MpakTHUecKoe npuMeHenue. [Ipunuun paguortenedonnoii cesasu. Tenesuaenue. Paputue
cpencts cBsa3u. PannoactpoHoMus.

K.p. no reme « MexaHnueckue u 3JIEKTPOMArHUTHBIE BOJIHBD)

Csemoguie gonnul - 10 u

DnekTpoMarHuTHas npupoja ceera. Pa3surue npeacrasienuit o npupose ceera. KopnyckynspHas u BoiHOBast Teopun cBeta. CkopocTts cBeta. MHTepdepenius
cera. KorepentHocts. HTEpdepenys B ToHKUX MmIéHKax. [Ipumenenue nuteppepenun ceta. Judpakuus ceera. Teopuss Openens. [Tpunnun [oiirenca—
@penens. [Judpakuus oT Kpyriaoro oTBEpCTUs U Kpyrioro skpana. udpaxmust ot oxnoit menu. Audpaxnuonnas pemerka. ['onorpadus. Aucnepcus ceera.
CrnnowmHoN 1 MMHEWYaThIi CIEKTpbl U3inydeHus. CriekTpanbHbli ananus. [lonspuzanns ceera. EcrecTBEHHBIN U NOIApU30BaHHbIN cBeT. [[puMeHeHne nonspusanuu
CBeTa.

Jlaboparophas padora «Omnpe/ieieHne CIeKTPaIbHBIX TPaHUIl YYBCTBUTEIBHOCTH TJ1a3a

Onmuueckue npubopst — 16 4

I'eomerpuueckas ontuka. [Ipunnun @epma. [IpsimoanHeHOCTS pacnipocTpaHeHus cBeta. IIpeaoMieHne u oTpaxkeHne cBeTa. 3aKOHbI OTPAXKEHUS U ITPETOMIICHUS
csera. [lonHoe oTpaxkenue. Bonokonnas onrtuka. 3epkaina. MauMoe nzodpakenue. Ilnockoe 3epkano. Cheprueckue 3epkana U KX OCHOBHbIE ITapaMmeTpbl. Dopmya




cdepuueckoro 3epkaia. [loctpoenue nzoOpaxkeHnii B 3epkaniax. JINH3bI 1 X OCHOBHBIE apaMeTpsbl. [TocTpoenne nzoOpaxkenuii B mua3zax. @opmya nun3bl. [ a3
Kak onTuyeckas cucrtema. CpetoBble BenuuuHbl. Cuita ceeta. OCBemIEHHOCTh. 3aKOHBI OcBelEHHOCTU. OnTruyeckue npudopsl. Jlyna. Muxpockorn. Teneckor.
Pazpemaromas crtocoOHOCTb.

K.p. no reme « CBeTOBBIEC BOJTHBD)

JlaGoparopHasi paboTa «/3MepeHue moKas3aTelns MpeIOMICHHUS CTEKIIa

JlaboparopHas padota «Omnpenenenue GOKyCHOTO PACCTOSTHHASA M ONITHIECKON CHIIBI COOMPAIOIIEH THH3BDY

Demenmyvl meopuu omuocumenbHocmu — 6 u

DKcrepuMEeHTaIbHbIE OCHOBAHUS TEOPUU OTHOCUTEIBHOCTH. [locTynaTsl crienuanbHON TEOpUM OTHOCUTENBHOCTH. [IpenensHOCTh 1 aOCOMIOTHOCTh CKOPOCTH CBETA.
NuBapuanTHOCTH MOJYJIsS CKOPOCTH CBETa B BakyyMe. [IpunHiun otHocuTeapHOCTH DiHIITetHA. OCHOBHBIE MOHATHS. [IpocTpaHCcTBO—BpeMs B ClICeIMAIbHON TEOPUU
OTHOCUTENIbHOCTH. PensiTuBucTCKUi 3aK0H TipeoOpazoBanus ckopocth. [IpeodpazoBanus Jlopenna. KunemaTnueckue ciaencTBys ClIEHATBLHON TEOPHH
OTHOCHTEIIFHOCTH. DHEPTHsl, UMITYJIbC ¥ Macca B PEIATUBUCTCKON JUHAMUKE. DHEPTUs K UMITYJIbC CBOOOTHON YacTUIbl. CBSA3b MAacChl U YHEPTUU CBOOOTHOM
yacTtuiel. [lonHas sneprus. Dueprus nokos. [IpuHiun coorBeTcTBUs. PenaTUBUCTCKIE 3aKOHBI COXPAHEHHS. 3aKOH B3aMMOCBS3U MACChl U SHEPTUU ISl CHCTEMBI
YaCTHUIL

KBanTtoBas ¢pusznka-354

Csemosvle kganmul- 7 4

[TpenMer u 3a1a4u KBaHTOBOM (hU3MKU. BO3HMKHOBEHHE yUeHUS O KBaHTaX. TemioBoe n3ydyeHue. 3aKoHbI TEIUIOBOTO U3Ny4YeHus. Pacrpenenenue sHepruu B
crekTpe abcomtoTHO uépHoro Tena. ['unoreza M. Ilnanka. @opmyna [lnanka. @orosnekrpudeckuii 3 dext. OnbiTel A. I'. Ctonerosa. 3akonsl pororddexra. DOTOH.
KBanToBas Teopust potorddexra. YpaBHeHne DiiHiTeiHa U1 BHeIHero GoTtorddexra. [Ipumenenne poroaddexra. Xumudeckoe eiicTBue cBera.
doroxumuyeckue nporecchl. OcHOBHOM 3akoH poroxumuu. ®orocunte3. CretoBoe nasnenue. OnbiT Jlebeaera. KBantoBas Teopusi cBeTOBOro aaBiieHus. OTBITHI,
oOHapy KHBaIoIIe KOPIMYCKYJIsipHbIe cBOicTBa cBeTa. DPdekt Komnrona. OnbiT bote. Onbitel C. . BaBunoBa. EqUHCTBO KOPIYCKYJISIPHBIX U BOJTHOBBIX CBOWCTB
cBeTa

K.p. mo teme « 3akonsl potorddexrar

Quzuka amoma — 9y

JlokazarenbCTBa CI0KHOU CTPYKTYpbl aTOMOB. [Iepnoanueckuit 3akoH /1. 1. Menneneesa. JIunenuarsie cnekrpel. PagnoaktuBHoCTh. MOens atoma TomcoHa.
OmnsiTel Pesepdopaa. Anepuas monens aroma. KBantossle noctynatel bopa. CranimoHapHbIE COCTOSHUS. Y CIIOBHE YacTOT. DHEPIeTUYECKUE YPOBHHU.
DHepreTudeckuii criekTp aroma. OOBICHEHHE MPOUCXOKIEHUS TUHEHYAThIX cIeKTpoB. CriekTp atoma Bogopoa. O6o0meEnnas Gopmyna banemepa. ['maBHoe
kBaHTOBOE uncio. [Ipunnun coorBerctBus. OnbiT @panka u ['epiia. BosnHoBeIe cBoiicTBa yacTHll BemlecTBa. [ unoresa ne bpoiinsa. Bonusl ne bpoiins. udpaxuus
anexkTpoHoB. MHTEepdepentius BosH e bpoiins u KopmycKyIsspHO-BOJHOBOU ayanu3M. BomHoBas Gpyskius. CooTHomEeHne HeonpeaenénuocTe [ eizenoepra.
KopnyckynsipHO-BOITHOBOW Tyaln3M. DJI€MEHThI KBaHTOBOM MexaHUKH. Y paBHeHue [lIpénunrepa. KBantoBanue sneprun. CoctosiHus atToMa Bogopoaa. KBantosbie
yucia. [ maBHOe kBaHTOBOE uncio. KBanToBaHne MoMeHTa uMnyibca. OpOUTaabHOE KBAHTOBOE YHCIO0. MarHuTHOE KBaHTOBOE uKcio. CruH anekTpoHa. CruH-
opOuTanbHOE B3auMoieiicTBre. MHOr03ekTpoHHbIe aToMbl. [Ipuniun [aynu. [Tepuonnyeckas cucrema snementos /I. . MenzaeneeBa. DneKTpOHHBIE 000IOUYKH.
ATOMHBIE U MOJIEKYJISIpHBIE CIIeKTpBI. JIMHelyaTbie crekTphl ra3oB. COOTHOIIEHNE HEONPEAEIEHHOCTEN U BpeMsl AKHU3HU BO30Y X AEHHBIX aTOMOB. CILIOIIHBIE
CIIEKTPBI UCITyCKAaHUs ra30B. PEHTT€HOBCKHUE CIIEKTPBI. XapaKTEPUCTUUECKOE PEHTTEHOBCKOE U3ilyueHne. MosekyisipHble ciekTpsl. JIazep. CrioHTaHHOE 1
MHAYLHPOBAHHOE M3Ty4deHuss. COCTOSHUS C HOPMAJIBHOW M HHBEPCHOM HACENEHHOCTHIO SHEPreTUYECKUX YpOBHEH. MeTacTabuibHble cOCTOSIHHS. ONTHYECKUI
KBaHTOBBIM I'€HEpaToOp

JlabopaTtopHas pabota «HabaroaeHNE CIUTONTHOTO U JTMHEHYATOTO CIICKTPOB)




Dusuka amomuoeo a0pa — 16 4

Atomnoe siapo. M3zotonsl. [Iporon. Heiitpon. Cocta aToMHBIX siiep. SnepHbie cuiibl. JledekT Macchl U 9Heprus cBsi3u supa. KBantoBanue sHepruu sapa. ['amma-
u3nydeHue. Mozienu CTpoeHust aTOMHOT O siipa. PaanoaktuBHOCTh. Anbda-pacnan. bera-pacnaa. EcrecTBeHHas M HCKyCCTBEHHAs! paIMOAKTUBHOCTb. D ekt
Méccbayapa. 3akoH paguoakTUBHOTO pactajga. CBolicTBa MOHU3UPYIOMUX U3NydueHuil. B3aumoneiictBue ¢ BemiectBoM. [lornomeénnas no3a. OTHOCUTENbHAS
ouosiornyeckas 3pPeKTUBHOCTD. DKBUBAJICHTHAs 103a. [IpenenbHo 1omycTuMble 103bl. METOAbI pEerucTpaii HOHU3UPYIONIMX U3ITydeHUl. SnepHble peakiunu.
3aKOHBI COXpAaHEHHS MIPH AACPHBIX peaknusx. Peakuuu nenenus u cuntesa. Jlenenue siaep ypana. Lennas peakuus nenenust. Kpurnueckas macca. ATomHast bomoa.
SlnepHast sHEepreTHKa. SepHble peakTophl Ha MEUIEHHBIX U OBICTPBIX HEHTpOHAX. TepMosiiepHbIe peakuui. ATOMHBIE SJIEKTPOCTAHIIMY M OXPaHa OKPY KaloIIeH
CpEBbI.

K.p. no Teme « ATOM U aTOMHOE ApO»

JlaboparopHas pabdora «/3ydeHne TpeKoB 3apsHIKEHHBIX YaCTHIL IO TOTOBBIM (poTOrpadusivy

OnemenmapHvle yacmuyvl — 34

OnemeHTapHble YacTUllbl. DieKTpoH. [Iporon. Helitpon. HeliTpuHo. AHTHYACTHIIBI. Y CKOPUTENHN 3JIEMEHTapHbIX YacTull. [IpeBparienust 3JeMeHTapHbIX YacTHULL.
Kocmuueckoe m3imyuenue. Mioonsl. Me3onsl. ['uneponst. Kiaccudukanms snementapapix yactuil. Jlentonsl. Anponsl. @yHIaMeHTaIbHBIE B3aUMOICHCTBHS.
CunpHoe B3aumoeiicTeue. Ciaboe B3auMozeiicTBre. 3aKOHbI COXpaHEHUs! B MUKpoMupe. DyH/1aMEHTaJIbHbIE 3JIEMEHTAPHBIE YACTULIBI.

JlabopaTopHbIi NPAKTUKYM —3 4

IloBTOpenue —27 4

Wrorosslii TecT

Peszepg 2 u




3 .TemaTuueckoe IJIAHUPOBaHHUE

Ne pazaea KoanuectBo yacoB | KoauvecTBo KoanuectBo J1. | JIabopaTopHbIii
o nJjaa”ny K/p o mJjia”ny p o mJjIany NMPAKTHKYM
1 TMOBTOpPEHHUE 2
2 @Ou3nvecKuii MPaKTUKYM 11 11
3 NOBTOPEHUE 9 1
3 DJIeKTPOMATHUTHbIE 72
KO0JIeOaAHUS U BOJIHbI
SJIEKTPOMATHUTHBIE 27 1
KOJIEBAHUA 1 ®PUSNYECKHUE
OCHOBbBI 2JIEKTPOTEXHUKU
DJIEKTPOMATHUTHBIE BOJIHBI 13 1
N ®UBNYECKUE OCHOBBI
PAAVUOTEXHUKHU
CBeTOBbBIE BOJIHBI 10 1
OnTHueckue npubops 16 1 2
OneMeHTHI TEOpUn 6
OTHOCHUTEILHOCTH
4 KBanToBas ¢pusuka 35
CBeTOBBIE KBAHTHI 7 1
®du3nka aToma 9 1
®u3uka aTOMHOTO A1pa 16 1 1
DJIeMEHTapHbIEC YACTUILIBI 2
5 JlaGopaTopHBIii TPaKTUKYM 3 3
6 MOBTOpPEHHE 27 1
7 Peseps 2
HUTOTO 161 7 5 14
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