MYHUIHUITAJIBHOE BIOJKETHOE OBIIEOBPA3OBATEJIBHOE YYPEXKXJIEHUE
KIIMMOBCKAS CPEJJHASA OBIMEOBPA30OBATEJIBHASA HIKOJIANe3

AHHOTanus K padoyeii mporpamme
yueOHoro npeamera «®@usuka» nias 11 kiaacca

Pabouas nporpamma yueOHOro npeamera «Dusnka» 00s3aTeNbHON MpeAMETHOM o0macTi «EcTecTBeHHO-
Hay4YHBIE MTPEIMETHD) SABIISETCS YaCTHI0 OCHOBHOW 00pa30oBaTeNb-HONW MpOrpamMMbl cpenHero odmero odpasosanus (OOIL
COO) MBOY Kmmmosckoit COILINe3, paspaborana B coorBercTBUM ¢ myHKToM 18.2.2. ®I'OC COO-2012 (c
M3MCHCHUSIMH) Ha OCHOBe [IpumepHoii paboueii mporpammel o gusuke. Pabouas mporpaMma mno yaeOHOMY HpEIMETy
«®Duznka» g 11 knacca npuBenena B cootBetcteue ¢ OOII COO B wacTu cofepKaHUs U TUNIAHUPYEMBIX Pe3yIIbTaTOB
ocBoeHus nmporpaMmMbl Ha ypoBae COO u peanmsyercs 1 rox B 11 kiacce.

[Ipu peanuzaruu paboucii mporpamMmel 1Mo ydyeOHOMY npeamery «Du3nka» HUCHONMB3YIOTCS Y4YeOHUKH, BKIFOUSHHBIC B
Ipunoxenne Ne2 OITY-2022 (npuka3 Munmnpocsemienns Poccun ot 21.09.2022 N 858):
1. Msxumes I'.4. ®usuka 11 knace: yue6. s oopazosar. Opranusanuii: 6a30BbIi 1 yriry0. ypoBHH. — M.
IIpocsemienue

Pabouas mporpamma paszpaborana yuuteneM (QU3UKH MIKOJIBI B cooTBeTcTBHH C [lomokeHnem o pabodmx
mporpaMMax M OIpeJelisieT OpraHu3aliio 00pa3oBaTeIbHON AEATEILHOCTH YUUTENs B IIKOJE Mo mpeamery «Duznkay.
Pabouas nporpamMma COAEP)KUT CIEAYIOLINE CTPYKTYPHbIE 3JIEMEHTHI:

-LIeJIM U3y4eHus yueOHoro npeamera «Pusnkay;

-MecTO y4eOHoro npenmera «Du3nka» B yueOHOM IUIAHE;

-coJiepkaHue yueOHoro npeamera «Duznkay;

-IIJIaHUPYEMbIe PEe3yNbTaThl (JIMYHOCTHBIE, METAIIPEIMETHBIEC U IPEIMETHBIE);

-TeMaTU4YecKoe IUIAHUPOBaHUE, CHOPMUpPOBaHHOE C y4€ToM paboueill mporpaMMbl BOCHHUTAHUS M BO3MOXHOCTBIO
ucrnons3oBanus DOP/LIOP.

Pabouas mporpamma obcyxaeHa Ha 3acegannu [IIMO yuuteneil mpeaMeToB €CTECTBEHHO-MATEMaTHUIECKOTO
[IMKJIa, TIPUHSTA PEeIIeHneM Teaarorundeckoro coBeta (mporokon Ne 1 oT21.08.2023r.), yrBepxaena mnpukazom no MbOY
Kmumosckoii COLLINe3 Ne 113-K ot 21.08.2023 r. B kauecTBe uacTu cojaepxkanus OOIT COO

Ha ocHoe nanHoi# mporpammsl yuauteneM paspadateiBactcst KTII B coorBercTBuu ¢ [lonoxkeHuem o kKaneHaapHO-
TEMaTU4YeCKOM IUIaHWpOoBaHuU Mo ydeOdHomy npeamery. KTII paccmarpuaercs Ha 3acenannu LIIMO wu cormacyercs ¢
3amecTuTesieM o YBP.

Bbinmucka
M3 OCHOBHOM 00pa30oBaTe/IbHOM NMPOrpaMMBbl CPeIHEro 001ero 00pa3oBaHus

PABOYAS ITPOTPAMMA
y4eOHOoro npeamera «@U3NKa»
nas 11 kaacca
(0a3oBbIii YPOBEHbD)

CPOK peajm3amum 1roa

HEJA U3YUYEHUSI YYEBHOTI'O IIPEJIMETA
OCHOBHBIMH LENISIMH U3yUeHHS (PU3UKU B 001IEM 00pa30BaHUM SABISIIOTCS:
e (QopMupoBaHHE WHTEpeca U CTpEeMJICHUS OOydaroluXcs K HaydyHOMY W3y4YCHHUIO TIPUPOJIBI, Pa3BUTHE HX
WHTEJUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEIH;
e pa3BUTHE NPEACTaBICHUH O HAayYHOM METOJE MO3HAHUS M (POPMUPOBAHUE HCCIEIAOBATEILCKOIO OTHOLICHHUS K
OKPYIKAIOIIUM SIBJICHUSIM;
e (QopMupoBaHHE HAYYHOT'O MUPOBO33PEHUSI KaK Pe3yJIbTaTa H3y4eHUs] OCHOB CTPOCHHUSI MATEPUU U PYHIaMEHTAIBHBIX
3aKOHOB (PU3HKH;
(dbopmupoBaHre yMEHUI 00BIICHSTH SIBIICHHS C UCIIONB30BaHHEM (DU3MUSCKUX 3HAHWI U HAYYHBIX JJOKA3aTelILCTB;
e (opMupoBaHHE TIPEICTABICHUN O POJIU (PU3HMKH ISl pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH.
JocTmxeHne 3THX Lelneil odecreunBaeTcs peleHreM CIeyIonIuX 3ajad B Ipolecce U3ydeHus Kypca (Uu3nKu Ha
YPOBHE CpeIHETO 00LIero 00pa3oBaHUsL:
e npuoOpeTeHue cUCTeMbl 3HaHUK 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIIOUAsi MEXaHHKY,

MOJICKYJISIPHYIO (DU3UKY, STCKTPOTUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PHU3HKH;
1



e (opMUpOBaHUE YMEHHUI MPUMEHSTH TCOPETUUSCKUE 3HAHUS [Tl OOBSICHEHUS (PU3NICCKUX SBICHUN B TIPUPOJIC H JUIS
MIPUHATHS TPAKTHYECKUX PEUICHUH B TOBCETHEBHON KHU3HH;

® OCBOCHHE CIIOCOOOB PEIIEHUS PA3TUYHBIX 33j1a4 C IBHO 33JJaHHON (PM3UYECKON MOJIENBIO, 3a/1a4, MOIPa3yMEBatoNUuX
CaMOCTOSITENBHOE CO3JIaHue (PUINUECKON MOJICIH, aJICKBATHOM yCIOBUSIM 3a]1a4u;

® TIOHMMaHHUe (PU3MYECKHUX OCHOB M MPUHITUIIOB AEWCTBUS TEXHUIECKUX YCTPONCTB U TEXHOJIOTHIECKHX IPOIIECCOB, NX
BIIMSIHUA Ha OKPY>KAIOIIYIO CPENy;

® OBIIAJICHHE METOJAaMH CaMOCTOSTEIBHOIO TUIAHUPOBAHUS M MPOBEICHUS (PU3NYESCKUX SKCICPUMEHTOB, aHAIHM3a U
WHTEpIIpeTalny HHPOPMAIINH, OTIPEIEIICHHUS JOCTOBEPHOCTH MOTyYeHHOTO Pe3yIbTaTa;

e  CO3JlaHUE YCIOBUU I Pa3BUTUA YMEHUHN MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKOM NCATEIHHOCTH.

MECTO YYEBHOI'O TIPEIJMETA B YYEBHOM IIVIAHE

Ha m3yuenue ¢usuku (6a30BbIH YPOBEHb) HA YPOBHE CpeiHEro o0Iero oopasoBanus B 11 kimacce orBoautes — 68
4acoB (2 yaca B HEETIIO).

COJEPKAHUE YYEBHOI'O IPEJJMETA
11 KJIACC
Pa3nen 4. DnexkTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

ITocTtossHHBIE MarHUTEL. B3anMoaeiicTBYE MOCTOSHHBIX MarHUTOB. MarHuTHOE noje. BekTop MarHUTHON HHIYKIIHH.
[IpuHIKI Cynepno3uuy MarHuTHBIX nosied. JIMHuM MarHuTHON uHyKIuu. KapTrHa TMHUA MarHUTHOW MHAYKLIWH OIS
MTOCTOSTHHBIX MarHUTOB.

MarautHoe ToJ€e NPOBOJHUKA ¢ TOKOM. KapTWHa NWMHWM MHIYKIWHA MarHUTHOTO IOJNSA [UIMHHOTO HPSAMOTO
MIPOBOJHHKA M 3aMKHYTOT'0 KOJIBLIEBOIO MPOBOJAHMKA, KATYIIKH ¢ TOKOM. ONBIT OpcTena. B3anMmonelicTBue NpoBOJHUKOB
C TOKOM.

Cuna Amnepa, e€ MOIynb U HallpaBJICHUE.

Cuna JlopeHua, e€ MOAyJb U HampaBlcHUE. [IBUKEHUE 3apsSKEHHOM YacTHULIBI B OJJTHOPOJHOM MAarHUTHOM IIOJIE.
Pabora cuiel JlopeHiia.

SIBneHue 3NIEKTPOMArHUTHONW WHAYKIMH. [IOTOK BEeKTOpa MAarHUTHOW WHAYKIMH. OJIEKTPOABIDKYIIAS CHIIA
WHIYKUUU. 3aKOH 3IEKTPOMarHuTHOW nHaykuuu Dapanest.

BuxpeBoe anexTpuueckoe mose. JNeKTPoIBIKYIIas crujia MHAYKIIMU B TPOBOJAHUKE, JBIXKYIIEMCS TOCTYIATENbHO
B OJIHOPO/IHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTE. SIBNIEHNE CAMOMHIYKIMH. DIEKTPOABHKYIAS CHIIa CAMOMHIYKIUH.

OHeprus MarHUTHOTO TOJISI KAaTYIIKH C TOKOM.

ONEeKTpOMarHuTHOE TOJeE.

TexHnyeckue ycTpoWcTBA U INPAKTUYECKOE TPUMEHEHHE: [OCTOSHHBIE MArHUTHI, 3JEKTPOMAarHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTENHU DJIEMEHTAPHBIX YaCTHLl, HHIyKIIHOHHAS 11eYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3IEKTPOHHOTO ITyYKa MarHUTHBIM TTOJIEM.

JIuHNM MHAYKIMKA MarHUTHOTO TIOJIS.

BsaumogeiicTBue AByX NPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

HelictBue cuibl JIopeHlia Ha MOHBI 3JIEKTPOJIUTA.

SIBneHne >IeKTPOMarHUTHOW WHAYKLINH.

[Ipasuio Jlenna.

3aBUCHMOCTb 3JEKTPOABIKYIIEH CHIIBI MHIYKIIUN OT CKOPOCTH M3MEHEHHSI MarHUTHOT'O TIOTOKA.

SIBneHne caMOMHAYKIINH.

Yuenuueckuii axcnepumenm, rabopamopnsvie pabomoi

W3ydeHne MarHuTHOTO MOJISt KaTYIIKH C TOKOM.

UccnenoBanne aeiicTBUS OCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue sBIEHNS JIEKTPOMAarHUTHON HHAYKIIHN.

Paspeu 5. Kone6anust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Koaeoanus

Konebarenbnas cucrema. CBoOoIHBIE MeXxaHUYecKue Koyebanus. ['apmonnueckue xonebanus. [lepuos, gacrora,
ammutyna u (Qasza xoneGanuid. IlpykuHHBIA MasTHHUK. MareMaTW4yecKuil MasTHUK. YpaBHEHHE TapMOHHUYECKHX
koneOanmii. [IpeBparienre SHEPTUH TPU TAPMOHUIECKIX KOJICOAHSIX.

Konebarenbupiii kKoHTYp. CBOOOJIHBIE AJIEKTPOMATHUTHBIE KOJNEOaHWs B HJCATBHOM KOJIEOATEIILHOM KOHTYpE.
AHaslorusi MEXAy MEXaHHYECKUMH M DJIEKTPOMAarHUTHBIMU KoseOanusiMu. Popmyna TomcoHa. 3akoH cOXpaHEHHS
SHEPTUH B UACAIBHOM KOJIeOaTeTbHOM KOHTYpE.



[Ipencrasnenue o 3aryxaronmx Konedannax. BoiHyxneHHpIe MexaHndeckne kojebanus. Pesonanc. BeiHy X IeHHBIE
3JIEKTPOMArHUTHBIC KOJICOaHHSI.

[Tepemennbiii Tok. CHHYCOMAANBHBIM MEpPEMEHHBI TOK. MOIIHOCT, NEPEMEHHOTO TOKa. AMIUIMTYIHOE U
JEHCTBYIOLIEE 3HAUCHHUE CUJIbI TOKA U HAIIPSDKECHHUS.

Tpanchopmarop. [IponsBoacTBo, mepenaya U MOTPEOICHUE IIEKTPUIECKON SHEPTHUU. DKOJOTHUECKHE PUCKU TIPH
MIPOU3BOCTBE EKTpo3Heprun. KynpTypa uCronb30BaHus JIEKTPOIHEPTUH B IOBCETHEBHON KU3HU.

TexHuveckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: JCKTPUUCCKUN 3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKa,
JIMHUY 3JIEKTponepenay.

Jlemoncmpayuu

Hccnenoanne nmapaMeTpoB KoJeOATEIBHON CHCTEMBI (TIPYKUHHBIA WIIM MATEMAaTUYCCKUIH MasTHUK).

Habmonenne 3aryxarommx KoixeOaHmiA.

HccnenoBanne cBOWCTB BBIHYKIEHHBIX KOJIeOaHMI.

Habnronenue pesonanca.

CB00OOTHBIE 3JICKTPOMArHUTHBIE KOJICOAHUSI.

OcmmiorpaMMBI (3aBUCHMOCTH CHITBI TOKA W HATIPSDKEHHS OT BPEMEHM ) IS SJIEKTPOMArHUTHBIX KoJieOaHuH.

Pe3onanc npu nocnegoBaTeIbHOM COSTUHEHUN PE3UCTOPA, KATYIIKH MHIYKTUBHOCTU U KOHIEHCATOPA.

Mopenb TUHUY JIEKTPOTIEPEIAUH.

Yuenuueckuii sxcnepumenm, rabopamoprwvie pabomol

HccnenoBanne 3aBUCHMOCTH TIEPHOJIa MAITBIX KOJIEOAHWH TPy3a HA HUTH OT JJIMHBI HUTH U MacChl Ipy3a.

HccnenoBanre MepeMEHHOTO TOKa B IIEMH U3 TOCJICAOBATEIBHO COCTUHEHHBIX KOHJEHCATOpa, KATYIIKH U
pe3ucropa.

Tema 2. Mexanuueckue u 371eKmMPOMAZHUNIHbIE B0JIHbL

MexaHnudeckue BOJIHBI, YCJIOBHS pacrpoctpaHeHus. Ilepuon. CKOpocTh pacmpOCTpaHEHMs] W JJIMHA BOJHBL.
[Tonepeunsie u poaoNbHBIC BONHBL. MHTepdepeHmus u nudpakiius MeXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DJNEKTPpOMarHUTHBIC BOJIHBI. Y CJIOBHUS M3JIyUEHUS SJICKTPOMAarHUTHBIX BOJIH. B3avMHas opueHTanus BekTopos E, B,
V B 3JeKTpOMarHuTHOW BoiHE. CBOWCTBA AJIGKTPOMATHUTHBIX BOJH: OTPAKEHUE, MNPEIOMIICHUE, IOJSpU3aIus,
mudpakaus, uHTepdepenus. CKOpoCcTh ANMEKTPOMArHUTHBIX BOJH.

[[Ixana 37meKTpoMarHuTHBHIX BOJH. [[prMeHeHne 371eKTPOMAarHUTHBIX BOJTH B TEXHUKE H OBITY.

[TpuHLMIIBI paIuOCBS3U U TeNEeBUACHUA. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKarolle cpeapl.

TexHuueckue YCTpPOWCTBA U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJbHbIE WHCTPYMEHTHI, YJIbTPa3BYyKOBas
JMarHOCTHKA B TEXHUKE U MEIUIIMHE, Pajiap, paUONPUEMHIK, TEIEBU30D, aHTeHHA, Teaedon, CBU-neyp.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEeHHNE ITOTIEPEYHBIX U MPOIOIBHBIX BOJH.

Koneo:romeecs Temno kak KICTOYHUK 3BYKA.

HabGmronenue oTpakeHust U MIPEIOMIICHUSI MEXaHIHYECKHUX BOJIH.

Ha6monenune natepdepernny u mudpakiiny MEXaHHIECKUX BOJIH.

3BYKOBOH pe30HaHC.

HaGutoieHue cBsi3u rPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYION U 4aCTOTOH KoJieOaHuH.

HccnenoBanre CBOWCTB 3JICKTPOMArHUTHBIX BOJIH: OTPaXCHHME, MPEJIIOMIICHHE, ToJspu3anus, audpakius,
nHTepdepeHIHs.

Tema 3. Onmuka

I'eomeTrpuueckas onrtuka. [IpsimonuHeliHOe pacipocTpaHeHHE CBETa B OJHOpPOAHOU cpene. JIyu cBera. ToueuHbli
HCTOYHUK CBETA.

Otpaxenne cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne n300paKeHU B ITIOCKOM 3epKalle.

[Ipenomnenue cBeta. 3aKOHBI IPEITOMIICHHSI CBeTa. AOCOIIOTHBIN IMOKa3aTeNnb npesiomiieHus. [lomHoe BHyTpeHHEE
otpaxeHue. [IpenenbHbIN yroy MoJMHOro BHYTPEHHETO OTPaKEHHUS.

Hucnepcus cBeta. ClaoxHbIN cocTas Oenoro csera. L{BeT.

Cobuparommue u paccenBaromue TUH3bL. ToHkast mrH3a. DOKyCHOE pacCTOSHUE M ONITUYECKAs CHJIa TOHKOMW JIMH3BL.
[MocTpoeHue n300pakeHUH B COOMPAIONIMX M PACCEUBAIOIIMX JMH3aX. DopMysia TOHKOMH JTMH3bI. Y BEJIUUCHUE, 1aBaeMOe
JINH30H.

IIpenens NpUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas onrtuka. Murepdepennus cBera. KorepeHTHbIE MCTOYHUKH. YCJIOBUSA HAOMIOJACHHS MaKCHMYMOB W
MUHUMYMOB B HHTEP(EPEHIIMOHHOW KapTHUHE OT JBYX CHH(A3HBIX KOTC€PEHTHBIX UCTOYHHKOB.

Hudpakuus cBera. [udpakumonHas pemérka. YcloBHe HAONIOJCHHS TJIABHBIX MAaKCUMYMOB TIpU TaJleHUU
MOHOXPOMAaTHYECKOr0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Monsipuzanus ceera.

TexHuyeckue yCTpOHCTBa M MPAaKTUYECKOE MPUMEHEHHWE: OYKH, Jyma, (hoToammapar, MPOCKIIMOHHBINA armapar,
MHUKPOCKOII, TeJICCKOII, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA, TTOJISIPOM/I.

Jlemoncmpayuu



[IpsamonuHeliHOE pacpocTpaHeHUE, OTPaKeHUE U IIperioMiieHHe cBeTa. OnTHUecKre NpuOopsI.

ITonHoE BHyTpeHHEe oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanne cBOCTB M300paKeHUH B IMH3aX.

Mojenu MUKpOCKOTIa, TEJIECKOTA.

Ha6monenue uaTEepdepeHITN CBETA.

HaGmonenue mudpakiyu ceeta.

Habnronenue aucnepcun cera.

[Tomy4eHue criekTpa ¢ MOMOLIBIO IPU3MBI.

[Tomyduenue criekTpa ¢ MOMOMIBIO MU PAKITHOHHONW PEIIETKH.

Habnronenue nomisipu3anuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

W3mepenne noxaszarens NpeJoMICHHS CTEKIA.

HccnenoBanne cBOCTB M300paKEHUH B IMH3AX.

Habnronenue aucnepcuu cera.

Pa3znen 6. OcHOBBI clieniMAIbHON TEOPHUH OTHOCHTEILHOCTH

I'panunsl NpUMEHMMOCTH KJacCMuecKodl MexaHukd. llocTynaTel chnenuanbHOM TEOpUM OTHOCHUTEIBHOCTH:
MHBapUAaHTHOCTh MOJYJISl CKOPOCTHU CBETA B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DHHIITEHHA.

OTHOCHUTENIBHOCTh OHOBPEMEHHOCTH. 3aMeIJICHNE BPEMEHHU U COKPAILECHHUE AJIMHBI.

OHeprus ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.

CBsI3b Macchl ¢ HEPTHel U UMITYJIbCOM PEISITUBUCTCKOM YacTHUIIbI. DHEPTUs MOKOSI.

Paszpnen 7. KBanroBasi puszuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

dotonsl. Dopmyna [lnanka cBs3u sHEpruH (OTOHA C €r0 YACTOTOM. DHEPTHs U UMITYJIbC (OTOHA.

OtkpeiTie U uccaenoBanue Qortodpdexrta. Onbitel A. . Cronerosa. 3akonbsl (oTodddekra. YpaBHeHUe
OunmreriHa s poroddderra. «KpacHas rparumay dhorodddexra.

Harnenue ceera. Onbithl 1. H. JIeGenena.

XHUMHUECKOE ACHCTBUE CBETA.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NpHUMEHEeHHe: (HOoTosneMeHT, (OTONaTYMK, CONHEYHas Oarapes,
CBETOAUO.

Jlemoncmpayuu

®oTto3(dexT Ha ycTaHOBKE ¢ MUHKOBOW TUTACTHHOM.

HUccnenoanne 3akoHOB BHeMTHeTo (hoTodddexTa.

Cgeronunon.

ConHeuHast Oarapesl.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pesepdopaa nmo paccesnuro o -uactuu. [lnanerapuas monens aroma. IloctynaTsl
Bopa. U3nydenne u norsiomeHrue GOTOHOB MPH TEPEX0JIe aToMa ¢ OJHOTO YPOBHS SHEPTUH Ha JIPyroi. Buisl crieKTpos..
CrexTp ypoBHEH SHEPruM aToMa BOAOPOA.

Bonnossie cBoiicTBa yactull. Bonuel ne bpoitna. KopnyckyasipHO-BOIHOBON Ayaiu3M.

CrioHTaHHOE Y BBIHY)KJIEHHOE H3JTy4eHHE.

TexHn4yeckue ycTporcTBa U MPaKTHUECKOe IPUMEHEHHUE: CTIEKTPAIbHBIN aHAIN3 (CIIEKTPOCKOIT), J1a3ep, KBaHTOBHII
KOMITBIOTED.

Jlemoncmpayuu

Mouenb onbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habnronenune muHeHYaThIX CIIEKTPOB M3IIyUCHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

Habnronenue nuHeiuaToro crexkrpa.

Tema 3. Amomnoe sopo

DKCIEPUMEHTBI, JOKa3bIBAIOIIUE CIIOXKHOCTD CTpoeHHs aapa. OTKphITHE pajroakTHBHOCTH. OnbIThl Pesepdopaa mo
ONIPENENICHUIO COCTaBa pPagUOaKTHBHOrO usimyueHus. CBoiictBa anbda-, Oerta-, ramMMa-uznydeHus. BiusHue
PaAMOaKTUBHOCTH Ha KUBBIE OPTaHNU3MBI.

OTtkpeiTHE IpOTOHA U HeliTpoHa. Hykiionras Mozens snapa [ eitzenbepra—lBanenxo. 3apsaa sapa. MaccoBoe 9uciio
siapa. M3oTomsl.

Anbda-pacnan. DNeKTPOHHBIA U TO3UTPOHHBIH OeTa-pacnai. ['amMmma-u3nyuenne. 3aKoH paJloakTUBHOTO pacnasa.

DHeprus CBsI3U HYKJIOHOB B sjpe. SnepHbie cunbl. Jledekt macchl sipa.

SAnepHsble peakunu. [lenenne u cuHTE3 saEp.

SAnepusiii peaktop. TepmosimepHblil cuHTe3. [IpoGieMbl M MEPCIIEKTUBHI SIEPHONW IHEPreTHKH. DKOJOTHYECKHE
ACTEKTHI SAEPHON IHEPTETUKH.

OneMeHTapHbIe YacTHIBL. OTKPBITHE TO3UTPOHA.



MeToibl HaOTFOICHNSI U PETUCTPAIMU dJIEMEHTAPHBIX YACTHII.

dyHaaMeHTalbHbIC B3aUMOACHCTBYS. ENMHCTBO (GU3NYECKONM KapTHHBI MHpAa.

TexHuveckue yCTpoHCTBa U MPAKTUUYECKOE MPUMEHEHUE: T03UMETP, Kamepa BuibcoHa, siAepHbIi peakTop, aTOMHas
6omba.

Jlemoncmpayuu

CuéT4YrK MOHU3UPYIOIIKX YACTHII.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomovi

HccenenoBanre TpeKoB YacTHII (ITO TOTOBBIM (hoTOrpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMUY U ACTPOPU3UKHU

Jtanbl pa3BuTHS acTpoHomuH. [IpukiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMUH.

Bun 38é3mH0T0 Heba. Co3Be3nus, sipKue 3BE3/bI, IIAHETHI, UX BUIUMOE JIBIDKEHUE.

ConHeuHast cucrema.

Connie. ConHeunasi akTUBHOCTh. McTtounuk 3nepruu CoiHila U 3BE3M. 3BE3MBI, UX OCHOBHBIC XapaKTEPUCTUKH.
JuarpaMMa «CHEKTpalbHBIA KIACC — CBETUMOCTB». 3BE3/BI TJIAaBHOM MOCIENOBATEIBLHOCTH. 3aBUCUMOCThH «Macca —
CBETHUMOCTB» JUISI 3BE3] TVIABHOW MOCIIEOBATEIHHOCTH. BHyTpeHHEee cTpoeHme 3BE31. CoBpeMeHHBIE MPEICTABICHUS O
MIPOUCXOXKICHUU U dBoMOIMK CoNHIIA U 3BE3/. DTambl )KU3HU 3BE3].

Mneunsiit [lyts — nama [amaktuka. Ilomoxkenwe u npmwkenue Conmuua B [amaktuke. THIBI rajgakTHK.
Pannoranaktuku u kBazapel. YEpHbIE IBIPHI B siApax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaOb6ma. Pasberanme ramaktuk. Teopust bombimoro B3pbiBa.
PenukroBoe nsnyuyeHue.

Macmrabuas cTpykTypa Becenennoi. Meraranaktuka.

Hepeménnrie mpoOieMbl aCTpOHOMHMU.

Yuenuueckue nabarooenus

HaGnronenust HEBOOPYKEHHBIM TJIA30M C HCIOJB30BAHHEM KOMITBIOTEPHBIX HPWIOKEHUH ISl ONpeAeeHuUs
MOJIO’KEHHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHEIE cO3Be3usl CEBEPHOTO MONyIIApHS U SIPKUE 3BE3BI.

HaGmonenus B teneckon Jlynsl, mianer, Mieunoro [TyTu.

O0o0marmee NOBTOPeHUE

Pounb ¢pu3uky 1 acTpOHOMHYM B 3KOHOMHIYECKOH, TEXHOIOTHUECKOH, COIMAFHON B 3TUIECKOH chepax AesTeNbHOCTH
YeIOBeKa, POJIb U MECTO (PH3WKH M aCTPOHOMHH B COBPEMEHHON HAyYHOU KapTHHE MHUpPA, POJbh (PU3NIECKONH TEOPHH B
(hopMHpOBaHUM TIPEJCTABICHUN O (QU3MUECKONW KapTHHE MHUpa, MECTO (U3NUECKONW KapTUHBI MHpa B oOIIeM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUNA O OPUPOJIE.

MexnpeamMeTHble CBSI3U

Uzyuenne kypca ¢usuku 6azoBoro ypoBHS B 11 Kkiacce oCymIeCTBIsieTCS € YYETOM COJEpPKATEIbHBIX
MCKIIPEAMETHBIX CBsI3el C KypCaMu MaTEMAaTUKH, 6HOJIOFI/II/I, XUMHH, reorpa«inzm 1 TCXHOJIOTHH.

Meosicnpeomemuvie nonsamusi, CBI3aHHbIE ¢ M3YYCHHEM METOAOB HAYYHOTO IO3HAHUS: SBIICHUE, HAY4YHBIH (axT,
TUN0Te3a, Pu3ndeckas BeIMYnHa, 3aKOH, TeOpHs, HaOII0IeHNE, SKCIIEPUMEHT, MOCITMPOBAaHUE, MOJIENh, H3MEPEHHE.

Mamemamuxa: pelieHHE CUCTEMbI YPaBHEHWH, TPUTOHOMETpHUYECKHE (YHKIUH: CUHYC, KOCHHYC, TaHI'EHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIUU HA OCU KOOPAUHAT, CII0KEHUE BEKTOPOB,
MTPOM3BOHBIE JIEMEHTAPHBIX (DYHKIUH, MMPU3HAKK TTOA00MS TPEYTOJIBHHUKOB, ONpEAeNeHNe TUIONIAIU TUIOCKUX QUTYp U
00béMa Ted.

buonoeus: snexTpudeckue SBICHUS B )KUBOU MPUPOJIE, KoeOaTeIpHbIC MBIKECHUS B )KUBOUW IIPUPOJIC, ONTHICCKUE
SIBJICHUSI B )KUBOU MIPUPOAE, NEUCTBUE Paliallui Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPABIX Tel, MEXaHHW3MBI OOPa30BaHUS
KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIA aHAJIN3.

l'eoepagpua: wmarHWTHBIE TIONMIOCA 3€MITH, 3QJIEKH MATrHUTHBIX pyl, (OTOChEMKA 3EMHOW ITOBEPXHOCTH,
MPEACKA3aHUE 3EMIIETPSICEHU.

Texnonocua: AVHUM 3JIEKTPOIIEpENad, TEHEPATOp MEPEeMEHHOTO TOKa, AJIEKTPOJBUTATENb, HHAYKIIMOHHAS TIeUb,
pamap, paauonpHEéMHUK, TEIEeBH30p, aHTeHHa, TeinedoH, CBU-meub, MpOEKIMOHHBIN armapar, BOJOKOHHAs ONTHKA,
COJTHEYHas Oarapes.

NJIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA30BAHMA
OcBoenne yueOHoro npenmera «Pu3nKay Ha YPOBHE CPEIHEr0 001ero oopa3zoBanust (0a30BbIi YPOBEHB) JOJIKHO
O6eCHe‘II/ITB JOCTMXKCHHUE CICAYIOMINX JIMYHOCTHBIX, MCTAIIPEAMETHBIX U IMTPEAMETHBIX O6pa3OBaTe.HBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDbI
JInuHOCTHBIE Pe3yNIbTaThl OCBOSHHS Y4eOHOTO npenmera «Du3uKa» JOKHBI OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTD
00y4arommxcsi PyKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEW TMO3ULIMEH JMYHOCTH, CHUCTEMOW LEHHOCTHBIX
OpHEHTAlMH, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIIMX TPAJUIHMOHHBIM ILIEHHOCTSIM POCCHHCKOTO
00IIIeCTBa, PacUIMPEHUE YKU3HEHHOTO OIBITA U OIbITA JEATENILHOCTH B TPOIECCE pealii3allid OCHOBHBIX HalpaBJICHHUN
BOCIIMTATENBHOM IEATEIBHOCTH, B TOM YHCIIE B YACTH:



1) rpakIaHCKOro BOCIIMTAHMSA:

cOpMHPOBAHHOCTH I'PAXKAAHCKOM MO3UIIMU 00y4aroIerocst Kak akTHBHOTO U OTBETCTBEHHOTO WIEHA POCCHUICKOTO
0011eCTBA;

IIPUHATHE TPAJAULIMOHHBIX O0IEYEI0BEYECKUX I'YMAHUCTUIECKUX U IEMOKPAaTUIECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEJBHOCTh B HMHTEpEcax TIPaXIAaHCKOro oOlecTBa, y4yacTBOBAaTh B
caMoyIpaBJIeHUHU B 00pa30BaTeIbHOIN OpraHn3ali;

yMEHHUE B3aUMOJIEHCTBOBATH C COLMALHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX QYHKUUSIMH U Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKOM JESATEIIbHOCTH;

2)IATPUOTUYECKOI0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTb POCCUHCKON TPaKIaHCKON UICHTUYHOCTH, MaTPUOTH3MA;

LIEHHOCTHOE OTHOLIEHHE K I'OCYIapPCTBEHHBIM CUMBOJIAM, TOCTH)KEHUSIM POCCUHMCKUX YU€HBIX B 001acTH (YU3UKU U
TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, 3THIECKOTO OBEACHUS;

CIIOCOOHOCTh OLICHMBAaTh CHUTYalMI0 M IPUHUMATh OCO3HAHHBIE PEILEHHs, OPUEHTUPYSICh Ha MOpPaJbHO-
HPaBCTBEHHbIE HOPMBI U IIGHHOCTH, B TOM YHCJIEC B ACATEILHOCTH YUEHOTO;

0CO3HAaHUE TMYHOTO BKJIaJa B IOCTPOCHUE YCTOWYMBOTO OYAyIIEro;

4)3CTEeTHYECKOT0 BOCIIMTAHUS:

3CTETUUYECKOE OTHOIICHUE K MUPY, BKJIIOUYasi 3CTETUKY HAYYHOTO TBOPUECTBA, IPUCYILETo (PU3NYECKOI HayKe;

5)TpynoBoro BocnuTaHus:

HHTEPEC K Pa3INYHBIM chepaM NpodecCHoHaTbHON AeITeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKON U TEXHUKOM,
YMEHHE COBEpIIaTh OCO3HAHHBIA BEIOOP Oyayuei npodeccun 1 peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE [UIAHBL;

TOTOBHOCTB M CLIOCOOHOCTB K 00pa30BaHUIO ¥ caMOOOPa30BaHUIO B 00JacTH (PU3UKK Ha MPOTSDKEHUU BCEU JKU3HM,

6)3K0J1I0rMYeCKOr0 BOCIIMTAHUS

c(OpPMHUPOBAHHOCTD IKOJIOTUUECKOH KyJIBTYPBI, 0CO3HAHKE TI00aJBHOT0 XapakTepa SKOJIOTMUECKHX MPoodieM;

TUTAHUPOBAHHUE U OCYILIECTBIICHNE JICHCTBHI B OKPYIKAOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIeJIeH YCTOMYMBOTO Pa3BUTHS
YeJI0BEYeCTBRa;

pacLIpeHne OMbITa JeSITENbHOCTH SKOJIOTHUECKON HAIIPAaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAaHUN 110 (H3HKE;

7)11eHHOCTH HAYYHOI'0 IO3HAHUSL:

c(OpPMHUPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHWE ILIEHHOCTH HAY4YHOW JESTENbHOCTH, TOTOBHOCTh B IpoLecce H3Y4YeHUS (GHU3UKH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEI0BATENbCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

METAHNPEIMETHBIE PE3YJIbTATbBI

IHo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS
Ba3zoBrble jJornyeckne aeicTBUA:

CaMOCTOSITEIBHO (POPMYIMPOBAThH U aKTYaIN3UPOBaTh NPo0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIIPEAETATH LEIH AEATENBHOCTH, 33/1aBaTh IAPAMETPhI U KPUTEPUH HX TOCTHKECHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B PACCMATPUBAEMBIX (PU3UUECKUX SBICHUSIX;

pa3pabaThiBaTh IIAH PEIICHUS MPOOJEMbl ¢ YYETOM aHAIM3a MMEIOUIUXCS MaTePUANbHBIX U HEMAaTePHAIbHBIX
pECYpCOB;

BHOCUTb KOPPEKTUBBI B JACATCIIBHOCTH, OLCHUBATHL COOTBECTCTBUC PEC3YJIBbTATOB 1LECJIAM, OLCHHWBATHL PHCKU
MOCJIEICTBUHN IEATCILHOCTH,

KOOPAWHHUPOBAaTh W BBINOJNHATH pabOTy B YCIOBHAX pPEaJbHOTO, BUPTYAIBHOTO M KOMOMHHMPOBAaHHOTO
B3aNMOJCHCTBHS;

pa3BHUBATh KPEATUBHOC MBIIIIJICHUE ITPHU PEIICHUHU ) XU3HCHHBIX l'[pO6J'IeM.

Ba3zoBrble uccienoBaTebCcKHe NeiCTBUSA:

BJIaJIETh HAYYHOH TEPMUHOJIOTHEH, KITIOUEBBIMH MOHATHAMHU M METOAaMH (PU3MYECKOI HAYKH;

BJIaJIETh HABBIKAMHU y4eOHO-MCCIIEIOBATENILCKOW U IPOEKTHOM JIESITENIBHOCTH B 00JIACTH (DU3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOATCIIBHOMY ITOUCKY METOJ0B PCHICHUS 3a1a4 (bmnqea(oro COZCpKaHUs, IPUMECHCHUIO pa3JINYHbIX
METOJIOB ITO3HAHUS;

BJIaACTh BUAAMHU ACATCIBHOCTH II0 IIOJYUCHHWIO HOBOI'O 3HaHHA, €TI0 HHTEPIIPETALUU, Hp606p33OBaHI/HO u
MPUMEHEHHUIO B Pa3INYHBIX YYSOHBIX CHTYaIUSIX, B TOM YHCIIE TIPU CO3/IaHUH YUeOHBIX MPOEKTOB B 00JIACTH (QU3HKH;

BBISBIISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 33]1a4y, BEIIBUTaTh TUIIOTE3Y €€ PEIIEHUs], HAXOIUTh
apryMeHTHI JUId J0Ka3aTeIbCTBA CBOMX YTBEP KICHUH, 33/1aBaTh ApaMETPhl U KPUTEPUH PELLICHUS;

AHAJIM3UPOBATH IMOJYYCHHBIC B XOJI€ PCHICHHA 3aJdadr PE3yJIbTaTbl, KPUTUYCCKHU OLCHHUBATHL UX JOCTOBEPHOCTD,
MIPOrHO3HPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U POPMYITUPOBATH COOCTBEHHBIEC 337a4l B 00pa30BaTENILHON JIESTEIBHOCTH, B TOM YHCJIE NPU U3YUYECHUH
(u3nKwy;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IIPUOOPETEHHBIN OIIBIT;
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YMETh MIEPEHOCHTH 3HAHUS 110 (PH3HKE B TIPAKTHUECKYIO 00JIACTh )KU3HEACATEIILHOCTH,

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00NacTeil;

BBIIBUTATh HOBBIC UJICH, IPEIaraTh OPUTHHAIBHBIC TTOAXO0/IbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI M 33124, JIOTYCKAIOIINE aJbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undopmanueii:

BJIQJICTh HAaBBIKAMHU TOJY4YCHHs] WHQpOpMAIMH (PU3UIESCKOTO COJEPKAHUS W3 HMCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEIIFHO OCYIIECTBIIATh MOUCK, aHAIU3, CHCTEMAaTH3AIMI0 U UHTEPIPETAII0 HH)OPMAIIUU Pa3IUYHBIX BUIOB U
(dhopm mpeacTaBICHNS;

OLICHUBATH JIOCTOBEPHOCTH HHPOPMAITUH;

WCIIONIb30BaTh CpPEACTBAa MH()OPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTH B PENICHHMH KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX W OPraHHM3allMOHHBIX 3a7ad C COONIOJCHUEM TPeOOBaHWI 3PrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepekeH s, PAaBOBBIX U 3THUECKUX HOPM, HOpM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (YM3MYECKOTO COICPXAHHS B Pa3IMYHBIX (opMaTax ¢ ydy&€TOM Ha3HA4YCHHS WH(POPMAIUU H
LIEIeBON ayJJUTOPHHU, BRIOUpAst ONTUMAIBHYIO (hOPMY MPEICTABICHUS U BU3YyaTH3aI[1H.

KoMMyHnkaTHBHBIE YHHBepCAJIbHbIE y4eOHbIe JedCTBHSA:

OCYILECTBIIATH OOIEeHNE Ha yPOKax (PU3HKH U BO BHE-YPOUHOU AEATEILHOCTH;

pacno3HaBaTh NPEANOCHIIKY KOHGINKTHBIX CUTYallui U CMTr4aTh KOHQIUKTEL;

Pa3BEPHYTO U JIOTHYHO M3JaraTh CBOIO TOUKY 3PEHUS C HCIOJIB30BAHUEM S3BIKOBBIX CPE/CTB;

MOHUMATh ¥ UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHTHON U UHIUBHUYyalbHON PabOThI;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4yéTOM OOILIMX MHTEPECOB U BO3MOKHOCTEH KaXKIOTO
YJIeHa KOJUIEKTHBA;

[IPUHUMATB LIEJIM COBMECTHOM JIE€ATEIbHOCTH, OPIraHU30BBIBATh U KOOPAUHUPOBATH NEUCTBUS 10 €€ TOCTHUKECHHUIO:
COCTaBIIATh IUIAH ACWCTBHI, paclpelensTs PoJid ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIATh Pe3yJbTaThl COBMECTHOU
paboThr;

OLICHMBATh KA4YECTBO CBOETO BKJIJIa M KWKAOTO YYACTHHKAa KOMAaHABI B OOLIMH pe3yiabTaT MO pa3paboTaHHBIM
KpUTEPUIM;

IpeaIaraTb HOBbIE IPOEKTHI, OLICHUBATh UJIEU C MO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHYECKOW 3HAYNMOCTH;

OCYILECTBIIATh MO3UTHBHOE CTPATErMUYECKOE IOBEAEHHE B PA3IUYHBIX CHTYalMAX, MPOSBIATH TBOPYECTBO U
BOOOpakeHHe, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe yHUBepcalbHbIe YyueOHble AeficTBUS
Camoopranuszanus:

CaMOCTOSITEIIBHO OCYIIECTBIIATh MO3HABATENFHYIO JESTEIBHOCTh B 00JacTH (U3MKH M acTPOHOMHH, BBISBISTH
po0JeMbl, CTaBUTh U HOPMYJINPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITETILHO COCTABIIATH IJIaH PEIICHUS PACUETHBIX U KAUECTBEHHBIX 33/1a4, IUIaH BBITIOJIHEHUS MIPAKTHUECKOU
paboThI ¢ Y4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOBMOKHOCTEH U MPEIOUTEHHIA;

JlaBaTh OLEHKY HOBBIM CUTYaIVsIM;

pacimpsATh paMKH y4eOHOTo peMeTa Ha OCHOBE JIMYHBIX NPEANOYTEeHUI;

JieNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEILICHNE;

OILIEHHWBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh ()OPMHUPOBAHHMIO W MPOSABICHUIO 3PYAMLMH B 007acTH (PU3MKH, TOCTOSHHO IMOBBIIIATH CBOM
00pa3oBaTesbHbIN U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOIMOHATbHBIN HHTEIIEKT:

JlaBaTh OLICHKY HOBBIM CUTYallWsIM, BHOCUTh KOPPEKTUBEI B I€ATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIBTATOB
LETISIM;

BJIaAC€Th HaBBbIKAMU MO3HaBaTEIbHON pe(bnelccym KaK OCO3HaHHUA COBCPIIACMBIX }IeﬁCTBHﬁ U MBICIIUTCIBHBIX
MIPOLIECCOB, UX PE3YIBTATOB U OCHOBAaHUM;

WCTIONB30BaTh MPUEMBI pedIeKCUH IJ1s1 OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETH OLICHMUBATh PUCKU U CBOCBPEMECHHO ITPUHUMATH PEHICHUSA 110 UX CHHKCHHIO,

IIPUHUMATh MOTHUBBL U apT'yYMEHTHI APYTUX IIPYU aHAJIN3€E PE3YIbTATOB NEATEIBHOCTH;

MPUHUMATE ce0s1, MOHUMAas CBOU HEJOCTATKU M JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apT'YMEHTHI APYTUX IIPYU aHAJIN3€ PE3YIbTATOB NEATEIBHOCTH;

MPU3HABATh CBOE MPABO W MPABO JIPYTHUX HA OIIHUOKH.

B mporuecce nocTkeHHs JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS HMPOrpaMMbl MO (HU3MKE AJSl YPOBHSI CPEIHETO
obmero o6Opa3oBaHusl y O0Oy4yalOIIMXCS COBEPLICHCTBYETCS OMOLMOHAJIBHBI WHTEIUIEKT, MPEANoJiaralonmm
c(hOpMHUPOBAHHOCTE:

CaMOCO3HAHMsI, BKJIIOYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE COCTOSHHUE, BUAETh HAIPABIICHUS
Pa3BUTHS COOCTBEHHOHN SMOLMOHAILHON cepbl, ObITH YBEPEHHBIM B ce0€;

CaMOperyJIMpOBaHus, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh OTBETCTBEHHOCTH 32 CBOE IOBE/ICHUE,
CIIOCOOHOCTH alallTUPOBAThCA K IMOLIMOHAIBHBIM U3MEHEHUSIM U IPOSIBISITh THOKOCTh, OBITH OTKPBITBIM HOBOMY;
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BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTpEMIICHHE K JOCTIKCHHUIO IEJTH U yCIIEXy, ONTUMU3M, HHUIIMATHBHOCTD,
YMEHHE JAEHCTBOBATh UCXO/IS U3 CBOUX BO3MOXKHOCTEM;

AMIATHH, BKJIIOYAIONICH CIOCOOHOCTh IMOHMUMATh 3MOIIMOHAIBHOE COCTOSIHME JIPYTHX, YYUTBIBATH €r0 IPHU
OCYITIECTBJIICHIH OOIIECHWSI, CITOCOOHOCTH K COUYBCTBUIO M COTIEPEIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIFOYAOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOLICHHS C JIPYTHMH JIIOJbMH, 3a00THUTHCH,
MPOSIBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHIL.

INPEIMETHBIE PE3YJIbTATBI

K xonmy oOyuenns B 11 KJjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypPOBHE MOJDKHBI OTpakaTb
c(OPMHUPOBAHHOCTD y 00YHAIOIINXCS YMEHUH:

JIEMOHCTPHPOBATH Ha IIPHIMEpax poib U MECTO (GU3UKH B (OPMHUPOBAHUN COBPEMEHHOW HAyYHOH KapTHHBI MHUpa, B
Pa3BUTHH COBPEMEHHOW TEXHUKH W TEXHOJIOTHH, B TPAKTUYECKOH IEATeIbHOCTH JIOJEH, HEeIOCTHOCTh M EIUHCTBO
(u3NIeCcKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHHLBI IPUMEHEHUSI N3YUYEHHBIX (PU3UUECKUX MOJETICH: TOUCUHBIN SNEeKTPUYECKHUI 3apsi], Ty4 CBETa,
TOYEYHBI HCTOYHHK CBETA, SIEpHAst MOJIENIb aTOMa, HYKJIOHHAS MOZIEIb aTOMHOTO S/Ipa IPH PeIeHNH (PU3NIECKUX 3a1ad;

pacmo3HaBaTh (U3MUecCKUe SBICHUS (TpoLecchl) U OOBACHATh WX Ha OCHOBE 3aKOHOB JIIEKTPOAWHAMUKU U
KBaHTOBOM (PHM3MKH: 3JIEKTpHYecKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOC, XMMHUYECKOE, MAarHUTHOE ACWUCTBHS TOKa,
B3aNMO/ICHCTBHE MAarHWTOB, SJICKTPOMAarHUTHAs WHIYKIHSA, NEHCTBHE MAarHUTHOTO TOJII HAa TMPOBOJHHK C TOKOM M
JBIDKYIIUICS 3apsill, SJIEKTPOMAarHUTHBIE KOJEOAHUS W BOJIHBI, MPSAMOJHMHEHHOE PAaCHpOCTPaHEHHE CBETA, OTPaKEHUE,
npeysoMiieHue, uHTepdepeHrs, AUPpakius U MOJIpH3alysl CBETa, AMCICPCHS CBETa, (OTOAIECKTPHUSCKUH IPPEeKT
(dporoaddexr), cBeToBoe naBiIeHHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aToMa BOJOpPOJA, ECTeCTBEHHAas W
UCKYCCTBEHHAsI PaJJHOAKTUBHOCTH;

ONMCHIBATh HW3YyUYCHHBIE CBOWCTBA BEIIECTBA (DICKTPUUECKUE, MArHUTHBIC, ONTHYECKUE, DIIEKTPUUCCKYIO
MPOBOJMMOCTD Pa3M4YHBIX CpEA) U DJICKTPOMATHWUTHBIC SIBICHUS (IPOLIECCHI), HCIONB3ys (UINUECKUE BEINYHMHBIL:
ANEKTPUUYECKUI 3apsi]], CHJIa TOKa, SIEKTPUIECKOE HANPSDKEHNE, HIICKTPHIECKOE CONPOTHBIICHUE, PAa3HOCTh IOTEHIMAIOB,
ANIEKTPOABIKYIAsT CWia, paboTa TOKAa, MHAYKIMS MAarHUTHOTO MOJs, cuia Amnepa, cwia JlopeHa, MHAYKTHBHOCTb
KaTyIIKH, SHEPTHsI DJIEKTPUUECKOT0 U MArHUTHOTO IOJIEH, IEPHOJT M YacTOTa KOJIeOaHuH B KOJIe0aTeIbHOM KOHTYpE, 3apsi
U CHJIa TOKA B TPOIECCe TAPMOHMYECKUX 3JIEKTPOMArHUTHBIX KOJeOaHWid, (JOKYCHOE pacCTOSHHE W ONTHYECKas Chiia
JIMH3BL, TIPU OTIMCAHUH TIPABUIIEHO TPAKTOBATH (PM3MIECKUI CMBICI HCIOIB3YEMBIX BEJTMYHMH, UX 0003HAYECHUS U € THHUIIBI,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMYHHY C IPYTHMH BEITMUYUHAMHU;

ONMCHIBaTh M3YYCHHBIC KBAaHTOBBIC SBICHHS M MPOLECCHl, HCIOIB3YS (U3WYECKHUE BEIWYHMHBI: CKOPOCTh
ANIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, SHEPTHsl U UMIYJBC (POTOHA, MEPUOA MOIypachaia, SHEprHs
CBSI3U ATOMHBIX sIJIep, NPU ONUCAHWW MPABUIBHO TPAKTOBATh (U3MUYECKHH CMBICT HCIONB3yEeMBIX BEIMYMH, HX
0003HAYCHUS M SAWHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIONINE TaHHYIO QU3MUYECKYIO BETUUMHY C JPYTUMH BEIMUMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKOI BEINYNHEI,

aHAIN3UPOBaTh (PU3MUYECKUE IMPOIECCHl U SBICHUS, MCHONB3Ys (PU3MUECKHE 3aKOHBI W NMPHHIMIBL 3aKoH OMa,
3aKOHBI TIOCJIEJOBATEIbHOTO W MAapaIETbHOTO COCIUHEHUS TMPOBOAHUKOB, 3akoH JDxoyms—JleHma, 3akoH
ANEKTPOMArHUTHOW WHIYKIUH, 3aKOH NPSMOJMHEWHOTrO pPaclpOCTPaHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI
NpEeJIOMJICHHS CBETa, ypaBHeHHE OWHINTEeWHa It (GoTodd(dexTa, 3aKOH COXpAaHEHUsS DHEPIHH, 3aKOH COXpaHEHHS
WUMITYJIbCA, 3aKOH COXPAaHEHHsI 3JIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHs MacCOBOI'O 4Hcia, MmocTynartel bopa, 3akoH
pPannoaKkTUBHOTO pacliajia, Py 3TOM pa3lindaTh CIOBECHYIO (JOPMYIHUPOBKY 3aKOHA, €0 MAaTEeMaTHYECKOE BBIpAKEHHUE U
yCIIOBUS (TPaHUIIBI, 001aCTH) IPUMEHUMOCTH;

OTIPE/IeIISATh HANpaBJIeHUEe BEKTOpa WHAYKIMH MArHUTHOTO MOJSI MPOBOJHHUKA C TOKOM, CHIIBI AMIIEpa U CHIIBI
Jlopenua;

CTPOMTH M OIMCHIBATh N300pa’KEeHNE, CO3aBAEMOE TNIOCKUM 3€pKaJIOM, TOHKOH JINH3011;

BBITIOJTHATH KCIIEPUMEHTHI 10 MCCIIETOBAHUI0 (DPU3MUYECKUX SBICHUN M MPOIECCOB C MCIOIb30BAHUEM MPSMBIX U
KOCBEHHBIX W3MEpPEHHIA: MPHU 3TOM (OPMYIUPOBATH MPOOJIEeMy/3aady U THIIOTEe3y y4eOHOro 3KCIepHMEHTa, COOUpaTh
YCTaHOBKY M3 IIPEUIOKEHHOTO 000pyJ0BaHUs, NPOBOAUTE ONBIT U ()OPMYJIMPOBATH BHIBOJIBI;

OCYILECTBIISITH NPSIMBIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEJIMUMH, IPU STOM BBEIOMPATh ONTUMAJIBHBIHN CIIOCO0
W3MEPEHUsI U MCIIONB30BATh H3BECTHBIE METO/IbI OIEHKH MOTPEITHOCTEH N3MEPEHHIA;

WCCIIEIOBATh 3aBUCHMOCTH (DM3MYECKHX BEIMYMH C HCIOJNB30BAaHMEM TPSAMBIX W3MEPEHHU: TIPH OTOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBATH PE3YJIbTATHI TOJYYEHHON 3aBUCUMOCTH (PU3NUECKMX BEJTMUMH B BUJIE TAOIHIL U
rpaduKOB, JIeNaTh BEIBOJIBI 110 PE3yIbTaTaM HUCCIIEIOBAHNUS;

coOmoaTh mpaBwia 0e30MacHOro TpyAa MPH MPOBEIEHUH HCCIEJIOBAHUN B paMKax Y4eOHOTO JKCIIEpUMEHTA,
y4eOHO-UCCIeI0BATEIbCKOM 1 MPOEKTHON AEATEIEHOCTH C HCIIOJIB30BaHUEM H3MEPHUTEIBHBIX YCTPOUCTB U JIAO0OPaTOPHOTO
o0opynoBaHus,

pemaTh pacyéTHbIE 33/1a4H1 C SIBHO 33JIAHHOHM (QHU3MYIECKON MOJIENBIO, HCIIONB3Ysl (PU3NUECKUE 3aKOHBI M ITPUHIIHIIBL,
Ha OCHOBE aHAJIM3a YCIOBHS 33/a4d BBIOMpATh (PU3UUECKYIO MOJEINb, BBIICJATh (PU3MUYECKUE BETUUMHBI U (OPMYIIBL,
HeoOXonuMmble U € pelIeHUs], MPOBOJUTH PACUEThl U OLEHUBATH PEANBLHOCTH MOJYYEHHOTO 3HAYeHHS (DU3NUYECKOH
BEJIMYMHBI,



pemaTh KaueCTBeHHbIE 33/1a4l: BEICTPANBATh JIOTHYECKH HEITPOTUBOPEUYHBYIO LIENOYKY PACCYKICHHUN C OTIOPOi Ha
W3yUYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKHE SBICHUS,

WCIIONB30BaTh TPU PEUICHHA YYEOHBIX 3aJad COBPEMCHHBIC WH()OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOWCKA,
CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIMNA U MPEJCTABICHUS y4eOHOW W HAYYHO-TIOMYJIAPHON MH(DOpMAIMH, MOTyYeHHOH U3
Pa3TMYHBIX ICTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTydaeMyt0 HH(OPMAITHIO;

OOBSCHATH PUHITUIIBI JICHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOMNCTB, pa3INdaTh yCIOBHS MX 0€30MaCHOTO
KCIIOJIH30BAHUS B TOBCEAHEBHOM KU3HH,

MIPUBOJUTH TPUMEPHI BKJIAJa POCCHMCKHX W 3apYOCKHBIX yUEHBIX-(H3UKOB B PAa3BUTHE HAyKH, B OOBSICHEHHE
MPOIIECCOB OKPY’KAOIIEr0 MHPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;

WCIIOJIb30BaTh TCOPETUYCCKUE 3HAHUS 0 (PU3UKE B MOBCEAHEBHON XHU3HU JJIs 0OecreyeHrus 0€30MacHOCTH MPHU
oOpameHnr ¢ TpuOOpaMH M TEXHWYECKHMMH YCTPOHCTBAMH, ISl COXPAaHEHHWS 3M0POBbS W COOJIOACHHS HOPM
9KOJIOTHYECKOTO TTOBEIEHUS B OKPYIKAIOIIEH Cpe/ie;

paboTaTh B PYIIE C BHIMOJIHEHUEM Pa3JIMYHBIX COIUABHBIX POJICH, TUIAHUPOBATh PabOTy TPYIIIEI, pallMOHATHHO
pacnpeenaTh 00S3aHHOCTH W TUIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CHUTYAIlMSX, aJCKBATHO OICHMBATH BKJIAJl
KaKIO0T0 U3 YYaCTHUKOB TPYIITHI B PEIIEHHE pacCMaTpUBAEMON TIPOOIEMBL.

TEMATHYECKOE IIJIAHUPOBAHUE
PaGouass mporpamma mno yudeOHomy mpenmery «®u3uka» pazpaborana ¢ y4érom paboueil mporpamMmsbl
BOCNHMTAHHS, YTO OTPA’KEHO B JIMYHOCTHBIX IUIAHUPYEMBIX pe3yJbTaTaXx W o0ecnevyuBaeT  peain3amnuio
HHBapUaHTHBIX MoayJieil (MM) nporpaMMsel «YpouHasi IeITeTIbHOCTEY U «OCHOBHBIE HIKOJIbHBIE 11>,

11 KVIACC
KonuuectBo [IporpamMma BocriUTaHUS
No HaumenoBanue paznenoB u 4ACOB DnexkTpoHHbIE (TUPPOBEIC)
I/l | TEeM MpOrpaMMBbI oOpa3oBaTenbHbIE PECYPCHI
porp Beero KP I[P O°F peeyp
Paznen 1.9JIEKTPOAUHAMUKA M «Ypounast
11 MarsurHoe ToJe. 1 1 5 bubmiorexa [IOK if{e’”em’“oc“’»‘
' DJIeKTpOMArHUTHAS WHIYKITHS https://m.edsoo.ru/7f41c97c (b(r)) gerii%HogHTegzggTﬂzHH%
Hroro no pasaeny 11 HUHTEJUICKTYaIbHBIX,
Paznen 2.KOJTEBAHU S U BOJIHBI CTUMYIUPYIOIINX
MexaHquCKHe " BI/IGHI/IOTCKa HOK TMO3HAaBATCIbHYIO . MOTI/IIfaI_II/IIE),
2.1 9 1 https://m.edsoo.ru/7f41c97 | MTPOBRIX METOMMI, AHCKYCCHH,
AJNIEKTPOMArHUTHEIE KoJeOaHus JAOLIHX BO3MOYXHOCTh
c MpPHOOPECTH  OMBIT  BEACHUSA
MexaHnuecKHe 1 bubmuoreka I[IOK KOHCTPYKTUBHOT'O JIHAIora;
2.2 5 1 https://m.edsoo.ru/7f41c97 @ rpymmosas paGora, KoTOpas
3JIEKTPOMArHUTHBIE BOJTHBI c JUHT CTPOMTH OTHOMICHMA i
BI/I6HI/IOTCK3 HOK ,I[CﬁCTBOBaTL B KOMaHAC,
2.3 Ornruka 10 3 https://m.edsoo.ru/7f41c97 criocobeTByer P agEfHTmo
KPUTUYCCKOI'O MBIIIJICHHUA,
Q OpI‘aHI/ISaI_[I/ISI HaCTaBHHUYECCTBA
Hroro o pazneny 24 MOTHUBUPOBAHHBIX u
Pa3nea 3.0CHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH OPYAMPOBAHHBIX OGYHAOUIHXCS
o HaJq HCYCIICBAIOIUMHU
31 OCHOBHI CTIETIMATTEHOM TEOPUH 4 1 bubmuoreka [IOK OHOK/IACCHUKAMH, B TOM UHCIE
OTHOCHUTENHLHOCTH https://m.eds00.ru/7f41c97C ¢ ocoppmu obpasopatenbrbMH
Hroro no pazgeny 4 MOTPEOHOCTSIMH, JAI0IIET0
Paznen 4 KBAHTOBAS ®U3UKA °6yqafomuHMc’I COLHALHO
B 6_]'[1/10’1“@1(3 HOK 3HAa4YUMbIN OHI)IE
4.1 DJIEeMEHThI KBAaHTOBOM ONTHKU 6 1 . COTPYIHHYECTBA W B3aNMHOM
https://m.eds00.ru/7f41c97¢  yomoum;
4.2 C 4 bu6mmotexa [{OK NM«OcHOBHBIE HIKOJIbHBIE
' ThocHHe atoma https://m.edsoo.ru/7f41c97¢c Aeaa».
4.3 ATtoMHoOE sapo 5 bubnmorexa LIOK 3:;32%1136355:;:;:;21;
https://m.edsoo.ru/7f41c97c = aTIpaBIICHHOCTH
Uroro no pazneny 15 OpraHu3yeMble IEJaroraMu fno
Paznen 5.9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU uzuke
51 DNIeMEeHTHI aCTPOHOMUH U 7 1 bubmuoreka [JOK
' acTpou3UKu https://m.edsoo.ru/7f41c97c
Hroro mo pasneny 7
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Paznesn 6.ObOBIIAIOIIEE IOBTOPEHUE

Bubanorexa [JOK
6.1 Obobmaromee nosTopere 4 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB

I10 ITIPOI'PAMME 68 4 !

Brimucka Bepna 29.08.2023 r.
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