MYHHULOHUITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXKJIEHUE
«CPEJHSAA OBINEOBPA3OBATEJIBHASA HIKOJIA Ne66» r.bPAAHCKA

AHHOTanus K padoyeii mporpamme
yueoHoro npeamera «®@uzuka» s 11 kiacca

Pabouass mporpamma yueOHOro mpemmera «Du3mka» o00s3aTenpHON MpenMeTHONH obmactu «EcTtecTBeHHO-
Hay4YHBIE TIPEAMETED) SBISETCS YacTHI0O OCHOBHOW 00pa30BaTENbHOM MporpaMMbl cpeaHero odmiero obpasosanus (OOI1
COO) MBOY COLI Ne66 r.BpsiHcka, pazpaboTana B cOOTBETCTBHMM ¢ myHkToM 18.2.2. ®I'OC CO0-2012 (c
M3MEHEHUSIMH) Ha ocHOBe [IpumepHoit paboueli mporpamMmel 1o pusuke. Pabouast mporpamma mo y4eOHOMY MpeaIMETy
«®Duznka» s 11 xknacca mpusenena B cootBetctBre ¢ @OII COO B wacTu cofepKaHUs U TUTAHUPYEMBIX Pe3yIbTaTOB
ocBoeHus nmporpaMmbl Ha yposae COO u peammsyercs 1 rog B 11 xiacce.

[Ipu peanuzanuu pabodyeid mporpamMmbl N0 yuyeOHOMY mpeaMery «DHu3uKa» UCHOIB3YIOTCS YYCOHUKU, BKIIOUYEHHBIC B
Ipunoxenne Ne2 OITY-2022 (npuka3 Munnpocsemenns Poccun ot 21.09.2022 N 858):
1. Msaxumies I'.41. ®usuka 11 knacc: yue6. s o6paszoBar. Opranusanuii: 6a3oBbli u yriny0. ypoBHH. — M.
IIpocsemenue

Pabouass mporpamma paspaboTaHa yuuTeneM (QHU3UKH IIKOJBI B COOTBETCTBMM ¢ [lomokeHWeM O padodmx
porpaMMax M OINpelessieT OpraHnu3aliio 00pa30BaTENIbHON ACATENBHOCTH YUUTENs B IIKOJIE MO mpeamery «Dusukay.
Pabouast mporpamma coJIepKUT CIEAYIOIIE CTPYKTYPHBIE AIIEMEHTBI:

-1Ie7TH U3y4eHHus1 yuebHoro npenmMera «Dusnka;

-MecTO yueOHoro npeamera «Puznka» B yueOHOM IUIaHE;

-coJiepkanue yaeOHoro npenmera «DPusnkay;

-IUJIAHUPYEMBIC PE3YJIbTAThI (J'II/I‘IHOCTHI)IG, MCTaNpCAMETHBIC U HpeI[MCTHBIC);

-TeMaTH4YecKoe IUIAaHWPOBaHHWE, C(HOPMHUpPOBaHHOE € Y4€TOM pabodell mporpaMMbl BOCIMTAHUS U BO3MOKHOCTBIO
ucrnons3oBanus DOP/LIOP.

Pabouas mporpamma o6cyxeHa Ha 3acenanuu [IIMO yuauTenelt eCTeCTBEHHO-MaTEMaTHIECKOTO IMKIIA, IPUHSATA
pemieHreM megarorudeckoro coera (rmporokon Nel ot 29.08.2023r.), yreepxkaena mpukazom mo MBOY COIL Ne66
r.Bpstacka Ne170 ot 2.08.2023 1. B kauectBe uactu copepxkanus OOIT COO

Ha ocHoBe panHoli mporpammbl yuutenem pazpadateiBaetcs KTII B coorBerctBum ¢ I[lojoxenuem o
KaJICeHIapHO-TEMaTHYECKOM IUIAHUPOBAaHMM 10 Y4eOHOMY Ipeamery, Kypcy, moxymo. KTII paccmartpuBaercss Ha
3acemannu LIIMO u cornmacyercs ¢ 3amecturesnieM mo YBP.

Bbinucka
U3 OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl CpeTHEr0 001Iero 00pa3oBaHus

PABOYAS ITPOT'PAMMA
yueOHOoro npeamera « Dusnka»
nasa 11 knacca
(0a30BbIii ypOBEHbD)

CpOK peajgusanuu 1rox

HEJA N3YYEHUS YYEBHOI'O ITIPEJMETA
OCHOBHBIMH LENSIMH U3yYeHHsT PU3UKH B 00111eM 00pa30BaHHUU SIBISIOTCSL:
e (QopMupoBaHHE UHTEpECA U CTPEMIICHHSI 00yJaroInXCsl K HAYYHOMY M3yUYESHHUIO MIPUPOABI, Pa3BUTHE UX
WHTEJUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;
®  pa3BUTHE NPEACTABICHUI O HAYYHOM METO/Ie TIO3HAHUS B (DOPMUPOBAHUE HCCIIEA0BATEIHCKOTO OTHOIICHUS K
OKpY>KalOILLKM SIBJICHUSM;
e (QopMupoBaHME HAyYHOTO MHPOBO33PEHHUS Kak pe3yjbTaTa M3Y4YeHHs OCHOB CTPOCHHMS MaTepudl H
(dyHIaMEHTabHBIX 3aKOHOB (DU3UKU;
e (QopmupoBaHHE YMEHUI OOBSICHATSH SIBIICHHUS C UCIIOJIb30BaHUEM (DU3MYECKUX 3HAHUH M HAYYHBIX J10Ka3aTEIbCTB;
e (opMHpOBaHHUE MPEACTABICHUI O poiu (PU3NKHU ISl pA3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.
JocTmwxeHnne 3Tux 1ejield odecrneuynBaeTcsl pelieHneM CIISAYIOMNX 3a/1a4 B IIpolecce U3yueHHs Kypca GU3UKH Ha
YPOBHE cpeHero o0miero oopazoBaHus:
® MPHOOpPETEHUE CUCTEMBI 3HAHUI 00 00IIMX (PU3NMUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIIOYAsk MEXaHUKY,
MOJIEKYJISIPHYIO (DU3UKY, IEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PH3HUKH;
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e (opMUpOBaHUE YMEHHUI MPUMEHSATh TCOPETUICCKUE 3HAHUS I O0BSICHEHUS (PU3NUYCCKUX SBICHUI B TIPUPOJIC U JUIS
MIPUHSATHS MPAKTUIECKUX PEHIICHUH B TOBCEIHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB PEIICHN Pa3INYHBIX 33134 C SBHO 33JaHHOHN (PH3MUECKO MOEIBIO, 33134, TOIPa3yMEBAIOIINX
caMoCTOSITeThHOE co3anne (PU3NIECKON MOJIENH, aIeKBATHOM YCIIOBHUSAM 33/1a4H;

® TIOHMMaHUe (PU3MYECKUX OCHOB M MPHHIUIIOB JCUCTBUS TEXHUYCCKHX YCTPOWCTB M TEXHOJIOTHUECKUX IMPOIIECCOB,
WX BIUSHUS Ha OKPY/KAIOILYIO CPEAY;

® OBIIAJICHHE METOJaMH CaMOCTOSTENBHOTO IIAHUPOBAHWS M MPOBEACHUS (PU3NYECKUX SKCIIEPUMEHTOB, aHAIHM3a U
MHTEpIpeTaluy HH)OPMAIIUK, OTIPE/ICIICHUS JOCTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTaTa;

®  CO3JIaHUE YCIOBUM ISl pa3BUTHS YMEHUM POEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON ACSITEIILHOCTH.

MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIVIAHE

Ha m3yuenue ¢uznku (0a30BbIi ypoBEeHb) Ha ypOBHE cpeqHero odmiero oopaszosanus B 11 xmacce orBogurcst — 68
qacoB (2 yaca B HEZIEINIO).

COJEPKAHUE YYEBHOI'O IIPEJIMETA

11 KJIACC

Paznen 4. DjekTpoAuHAMHUKA

Tema 3. Macnummnoe nojne. I1eKmpoMazHumMHAA UHOYKYUSL

ITocTtosiHHBIE MarHUTHI. B3ammoneicTBHEe MOCTOSHHBIX MarHWTOB. MarHuTHoe mone. BeKTop MarHWTHOW MHIYKIUH.
[IpuHUHKI CyNepno3uiuyd MarHUTHBIX nosied. JInHuM MarHuTHOM nHAyKMK. KapTrHa TMHUN MarHuTHONW MHIYKITUH TTOJIS
MTOCTOSTHHBIX MarHUTOB.

MarsauTHoe 1oJie IPOBOAHMKA ¢ TOKOM. KapTrHa TMHUN MHAYKIMH MarHUTHOTO TOJISI IJTMHHOTO MPSIMOTO MPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOHUKA, KAaTYIIKH ¢ ToKoM. OnbIT DpcTtena. BzanMoneicTBie MPOBOHUKOB C TOKOM.

Cuna Amnepa, e€ MOy b U HarpaBJICHUE.

Cumna JlopeHua, e€ MOIynb M HalpaBJicHUe. J[BrkeHNe 3apsbKeHHOM YacTHIBI B OJHOPOJIHOM MarHUTHOM moJie. Pabora
cuibl JlopeHua.

SIBneHue 31eKTpoMarHuTHON MHAYKIUH. [I0TOK BEeKTOpa MarHUTHON WHAYKUIMU. DJEKTPOIBIKYIIAs CUJa UHIYKIUH.
3aKOH AIEKTPOMArHUTHOM HHAYKIIUU Dapajes.

BuxpeBoe anekTpuyeckoe mose. DIEKTPOABIKYINAs CHIIa WHAYKIUN B NMPOBOJHMKE, ABIKYILEMCS MTOCTYNATEIbHO B
OJTHOPOJTHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTE. SIBIEHHE CAMOMHIYKIUH. DIEKTPOABHKYIIAS CHUIa CAMOMHIYKIIHH.

OHeprus MarHUTHOTO TOJIS KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TI0JIE.

TexHn4yeckue yCTpoiCTBa M IPAKTHYECKOE IPUMEHEHHUE: TOCTOSTHHBIE MAarHUTBI, JIEKTPOMArHUTHI, JIEKTPOABUTaTENb,
YCKOPHUTEINN JIEMEHTAPHBIX YACTHIL, UHAYKIMOHHAS TIEYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE AIEKTPOHHOTO MMyYKa MATHUTHBIM I10JIEM.

JInHMM MHAYKINY MarHUTHOTO TOJIS.

B3anMopeiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HetictBue cuibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBneHne 37E€KTPOMarHUTHON MHITyKIUH.

IIpaBuno Jlenna.

3aBUCHMOCTb 3MEKTPOIBIKYIIEH CHITBI HHAYKIIMHA OT CKOPOCTH U3MEHEHHUSI MAaTHUTHOTO ITOTOKA.

SIBneHre caMOMHAYKITNH.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

N3ydeHnne MarHUTHOTO TOJISI KATYIIKH C TOKOM.

NccnenoBanue nelcTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBieHUs 3EKTPOMArHUTHOW WHAYKIINH.

Pazgen 5. Kotebanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHummble Koaeoanus

Konebarenphas cucrema. CBoOOJHBIE MexaHWdeckne KoseOaHus. ['apmoHmueckume konebanus. [lepwoj, dactoTa,
ammutyna W (aza koneOGanmii. [Ipy>KUHHBIA MasTHHUK. MareMaTH4ecKWd MAasTHUK. YpaBHEHHE TapMOHHUYECKUX
konebanuii. [IpeBpaiienre sHeprun Npu rapMOHUYECKUX KOJICOAHUSX.

Konebarenpupiii koHTYp. CBOOOIHBIE BIEKTPOMAarHUTHBIE KOJEOAaHMS B HICAIBHOM KOJIEOATENbHOM KOHTYpE.
AHasiorusi MEXAYy MEXaHHYECKMMH M DJIEKTPOMarHUTHBIMU KosieObanusimu. Popmyna TomcoHa. 3akOH COXpaHEHHS
SHEPTUH B UACATBHOM KOJIeOaTEIbHOM KOHTYPE.



[IpencraBnenue o 3aTyxaromux KosneOaHusax. BeIHykIeHHbIe MexaHW4yeckrue KojeOaHusa. Pesonanc. BreiHy:xneHHbIe
3JIEKTPOMAarHUTHBIE KoeOaHusl.

[Tepemennsiil Tok. CUHYCOUAANBHBIN EPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOI0 TOKa. AMIUIUTYAHOE U ACHCTBYIOIIEE
3HAYEHNE CHJIBI TOKA U HANPSHKEHUS.

Tpancdopmatop. [IpousBoacTso, nepenaya u NOTpedICHUE AMEKTPUIECKON 3HEPIUU. DKOJIOTHUECKUE PUCKU NIPH
MIPOU3BOCTBE AEKTPoIHEprun. KynpTypa UCIONb30BaHUA 3JIEKTPOIHEPTHH B TOBCETHEBHOM KU3HU.

TexHHYecKHe yCTPOWCTBA U MMPAKTUIECKOE IPUMEHEHNE: IIEKTPUUECKUIN 3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHHN
JJIEKTpoIepenay.

Jlemoncmpayuu

HccnenoBanne napaMeTpoB KoJe0aTeNbHOM CCTEMbI (IPYKUHHBIA M MaTeMaTHYECKHI MasSTHHK).

Habmonenne 3aTyxaroniux KoieOanni.

HccnenoBanne cCBONCTB BRIHYXICHHBIX KOJICOAHNH.

Hao6mronenue pezonanca.

CBOOOHBIC 2JIEKTPOMArHUTHEIC KOJICOAHMS.

OcuumnorpaMmbl (3aBUCHMOCTH CHITBI TOKA M HAMIPSDKEHHS OT BPEMEHN) JUIs 3JIEKTPOMAarHUTHBIX KOJIeOaHui.

Pe3onaHC pu mocnen0BaTeENbHOM COCIMHEHUH PE3UCTOPA, KATYIIKH HHIYKTUBHOCTH M KOHIEHCATOpa.

Mojenb TUHUH 3JIEKTPOIEpEayn.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomsi

HccnenoBanne 3aBUCHMOCTH NEPUOa MANbIX KoJeOaHUH Ipy3a Ha HUTU OT JUIMHBI HUTH U Macchl Ipy3a.

HccnenoBanue nepeMeHHOro ToKa B IIEMH U3 TOCIEI0BaTEIbHO COeAMHEHHBIX KOHACHCATOpa, KaTyIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbIE 60TTHbL

Mexanndyeckne BOJHBI, ycioBHa pacnpoctpaHeHus. Ilepuoa. CkopocTh pacnpocTpaHeHMs M JUIMHA BOJIHBL
[onepeunsie u npomonbHbIe BoHBL. MHTEpdepenys n audpakuns MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

OneKTpoMarHuTHBIE BOJHBL. Y CIIOBHS M3JIyUeHUs 3JIEKTPOMarHUTHBIX BOJH. B3aumuast opuenTanus sextopos E, B, V B
3IIEKTPOMarHuTHON BosiHe. CBOMCTBA AIIEKTPOMATHUTHBIX BOJIH: OTPaKCHHE, TPENIOMIICHUE, MONIpU3anys, Audpakuus,
uHTepdeperunsi. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[kana 3MeKTpOMarHUTHBIX BOJH. [[pUMeHeHHe 2JIeKTPOMAarHUTHBIX BOJH B TEXHHUKE U OBITY.

[TpuHLMIIBI paIMOCBS3U U TENIEBUAEHUA. Pagnonokaius.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKaoUIeil Cpebl.

TexHu4yeckue yCcTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: My3bIKaIbHbIE HHCTPYMEHTBI, YIbTPa3ByKOBas TUarHOCTHKA B
TEeXHHKE U MEINIIMHE, paaap, PaIuoNpuEMHIK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus.

Lemoncmpayuu

O6pa3zoBaHye 1 pacupoOCTpaHEHHE MONEPEYHBIX U MPOAOIBHBIX BOJIH.

Kosnebmtomeecst TeJ10 Kak HCTOUHHK 3BYKA.

Habmonenue oTpaxxeHns 1 NpeIoMICHUS MEXaHUYECKUX BOJIH.

Habnronenue unreppepeHmuu u Anpakuuy MEXaHUHIECKUX BOJIH.

3BYKOBOH pe30HaHC.

HaGutoieHue CBA3M IPOMKOCTH 3BYKa M BBICOTBI TOHA ¢ aMIUTUTYJIOW U YaCTOTOM KOJICOaHMIA.

HccnenoBanne CBOMCTB 3IEKTPOMAarHUTHBIX BOJH: OTPaXEHHE, MNpEIOMJICHUE, MoJspu3anus, Andpaxuus,
WHTEpEepEeHIINSI.

Tema 3. Onmuka

l'eomerpuueckas ontuka. IIpsiMonuHeliHOE pacnpocTpaHEHUE CBeTa B OJHOpPOAHOUM cpene. Jlyu cBera. ToueuHslid
HCTOYHHK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHre H300paXKeHHId B TNIOCKOM 3epKaJie.

[Ipenomiienne cBeta. 3akOHBI HPENOMIICHHS CBeTa. AOCOJIIOTHBIM IMOKa3aredb npenomiieHus. llonHoe BHyTpeHHee
oTpakeHue. [IpeaenbHsbIil Yo NOJIHOTO BHYTPEHHETO OTPAXKECHMUSL.

Hucnepcus cBera. CroxkHBIN cocTaB Oejoro cera. LBer.

CoOwupatomye u paccenBaronie JuH3bl. ToHKas nuH3a. DOKyCcHOE PAacCTOSHHE M ONTHUYECKas CHja TOHKOH JIMH3BIL.
[MocTpoeHue n300pakeHU B COOMPAOIINX U PACCEMBAIONIUX JIMH3aX. DopMyIia TOHKOM JIMH3bI. YBEIUYCHHE, TaBAEMOe
JINH30M.

[Ipenensl NpUMEHNMOCTH T€OMETPUUECKON ONTHKH.

BonnoBass ontmka. MuHtepdepenius cBera. KorepeHTHbIE HCTOYHHMKH. YCJIOBHsS HAOJIIOACHUS MaKCUMyMOB U
MUHHMYMOB B HHT€P(QEPESHIIMOHHON KapTUHE OT JABYX CHH()a3HBIX KOI€PEHTHBIX HCTOUHUKOB.

Hudpakumsa ceera. [udpaknmonHas pemeéTka. YcaoBHE€ HAONIOACHUS TJABHBIX MAaKCHMyMOB TIpW TaJeHHUH
MOHOXPOMAaTH4ECKOr0 CBETA Ha TUPPAKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckne YCTpOWCTBA W MPaKTHYECKOE TNPHMEHEHHE: OYKH, Jyma, (oToammapaT, NPOCKUMOHHBIA armapar,
MHUKPOCKOII, T€JIECKOII, BOJIOKOHHAS ONTHKA, AM(PPAKIIMOHHAS PEIIETKA, OJISPOH.

Jlemoncmpayuu

[IpsimonmHEiHOE pacpocTpaHeHne, OTPaXKEHUE U MIpelloMIieHre cBeTa. OnTHaeckre nprudopshl.
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[TonHOE BHYTpEeHHEE OTpaXkeHne. Mozenb CBETOBOAA.

HccenenoBanme CBONCTB N300paKEHUH B JIMH3AX.

Monenu MUKpOCKOIIa, TEJIECKOIA.

HaGmonenue nHTEpQEpEHIH CBETA.

Hao6monenune mudpaknun ceera.

Hab6monenue nucrepcuu cBeTa.

[Tomyuenue cnekTpa ¢ HTOMOIIBIO TPU3MBI.

[Tony4enue ciekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habnronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomsi

W3mepenue nmokazatesns MpeaoMIIeHHs CTeKIa.

HccenenoBanre cBOWCTB H300paKEHUN B JTMH3AX.

Habnronenue aucnepcuu ceera.

Pasnes 6. OcHOBBI cienUaIbHOM TEOPHH OTHOCHTEIbHOCTH

I'paHunsl TOpPUMEHUMOCTH KJIACCMYECKOM MexaHukd. llocTynaTel crnenuanbHOHM TEOpPUHM  OTHOCUTEIBHOCTH:
WHBapUAHTHOCTh MOJyJISl CKOPOCTH CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEIHHOCTH DHHIITEIHA.

OTHOCHUTENIBHOCTh OIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHH 1 COKPAILEHHUE UIHHBI.

OHeprus U UMILYJbC PESITUBUCTCKOM YacTUIIBI.

CBsI3b MacChl € HEPrUeil U UMITYJIbCOM PEATUBUCTCKON YaCTUIBL. DHEPTHsI TOKOS.

Pa3znen 7. KBanToBas puszuka

Tema 1. Inemenmul KGAHMOBON ONMUKYU

®oronbl. Popmyna [Inanka cBsa3u s3HEprEH (OTOHA C €T0 YACTOTONH. DHEPTHS U UMITYJIEC POTOHA.

Otkpeitue u uccienoBanue Gorordderra. Ombiter A. I'. CtoneroBa. 3akonsl poroddhdexra. YpaBHeHune DiHIITEIHA
s hotorddexra. «KpacHas rpanuma» gporodddexra.

Hanenue ceeta. OnwiTel I1. H. JleOenena.

XHUMHUYECKOE ACUCTBUE CBETA.

TexHuueckue yCTponcTBa U MPaKTUYECKOe IpUMeHeHHe: (OTOINEMEHT, POTOAATINK, COTHEUHAs OaTapes, CBETOJUO.

Jlemoncmpayuu

®doro3¢dekT Ha ycTaHOBKE C IMHKOBOM TTACTUHOM.

Uccnenoanne 3axkoHOB BHeMIHETO GoTo3dexTa.

Ceeronuon.

ConHeuHast OaTapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. Omeitel Peszepdopaa no paccesHuio o -uactuu. [lnanerapnas mogens aroma. [loctynater
Bopa. U3nydenue u norsiomeHne GOTOHOB NPH MEpexoJie aToMa ¢ OJHOT0 YPOBHS SHEPTUHU Ha APYroil. Bumuel criekTpos.
CriekTp ypoBHEH 3HEpTUH aTOMa BOJOPOAA.

Bonnossie cBoiicTBa yacTtuil. Bonuel ne bpoitnst. KopryckyisspHO-BOIHOBON Tyanu3m.

CIIOHTaHHOE U BBIHYKJECHHOE H3JIy4YEHHE.

TexHn4yeckue ycTpoicTBa M NMPaKTHYECKOE MPUMEHEHHE: CHEKTPaJIbHBINA aHalu3 (CIEeKTPOCKOI), Jia3ep, KBaHTOBBIH
KOMIIBIOTED.

Jlemoncmpayuu

Monens onbiTa Pesepdopna.

Onpenenenue JUIMHBI BOJIHBI JIa3epa.

Habnronenune nuHeHvaThIX CIEKTPOB U3ITyYEHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

Hab6mronenune nuHei9aToro cuexrpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTBI, JIOKa3bIBAIONINE CIIOKHOCTh CTpoeHus sapa. OTkpeiTHe paguoakTuBHOCTH. OmbiThl Pesepdopaa mo
OIIPENENICHUIO COCTaBa paluOaKkTUBHOro wm3nydenus. CBoiictBa anbga-, Oera-, TamMMa-u3IydeHUs. BrusHue
PaAMOaKTUBHOCTHU Ha JKHBbIE OPTraHU3MBI.

OtkpeiTHEe TpoTOHA M HeWrpoHa. Hykionuas mognens simpa I'elizenOepra—lBanenko. 3apsia siapa. MaccoBoe 4uciio
spa. 3oTomnsl.

Anbda-pacnian. DNeKTPOHHBINA U TTO3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3nydenune. 3aKoH paJHOaKTUBHOTO pacmaja.

DHeprus cBsi3U HYKJIOHOB B sizipe. SnepHble cuibl. JledekT macchl sapa.

SnepHble peakuuu. JleieHHe U CUHTES sIEP.

SAnepnsrit peaktop. TepmosinepHbIit cuaTe3. [1p0o6IIeMBI ¥ IEPCIIEKTUBEI SIEPHON dSHEPTETUKH. DKOJIOTHICCKHIE ACTICKTHI
SIIEPHOMN DHEPTETHKH.

OnemeHTapHbIe YacTHLBI. OTKPBITHE TO3UTPOHA.

Metoapl  HaONMIOAGHUS W PETUCTpPAalUM  3JEMEHTAPHBIX  YacTHIl.

dyHnnameHTanbHbIe B3auMoeiicTBus. EAnHCTBO (hn3nueckoil KapTHHBI MUPA.

4



TexHHYeCKHE yCTPONCTBA M MPAKTUYECKOE NMPHUMEHEHHUE: TO3UMETP, kKamepa BuiibcoHa, sinaepHBI peakTop, aTOMHas
6omOa.

Jlemoncmpayuu

CYETYMK HOHU3UPYIOLINX YACTHLL.

Yuenuueckuii skcnepumenm, nabopamoprule pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DineMeHTHI aCTPOHOMMH U ACTPOPU3NKH

Oransl pa3BUTHA acTpoHOMUH. [IpHKiagHOe 1 MUPOBO33pEHYECKOE 3HAYEHNE ACTPOHOMUMU.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipKue 3BE3bL, TUIAHETHI, KX BUJMMOE ABHKCHUE.

ConHeuHas cucTema.

Connue. ConHeunast akTuBHOCTh. McTtounuk sHeprun ComnHia M 3BE3A. 3BE3IBI, X OCHOBHBIE XapaKTEPUCTUKH.
JuarpaMMa «CTIEKTpabHBIM KJIacC — CBETUMOCTHY». 3BE3ZBI INIABHOM IOCIEAO0BAaTENBHOCTH. 3aBHCHMOCTh «Macca —
CBETHMOCTB» ISl 3BE3] IMIaBHOM IOCiIeAoBaTeIbHOCTU. BHyTpeHHee cTpoenue 38E31. CoOBpeMeHHbIE MPENCTABICHUS O
MPOUCXOXKICHUU U HBOJIIOIMH CoJTHIA U 3BE3/. DTAIbl AKU3HU 3BE3I.

Mneunsiit [Iyts — Hama ["amaktuka. [lomoxxenue u aBmkenne Conana B ['amaktuke. Tumsl ranakTuk. PagnoragakTHKu
U KBa3apbl. YEpHBIE OBIPBI B AApPaX FAIAKTHK.

Bcenennas. Paciimpenne Beenennoit. 3akon Xa66mna. Paz6eranne ranaktuk. Teopust Bonbmoro B3peiBa. PennkroBoe
W3ITy4YeHHE.

Macmrabnaas cTpykTypa Beenennoii. Meraranaktuka.

Hepeménnsle mpodiaeMbl aCTpPOHOMHUU.

Yuenuueckue nabnooenus

Habnronenust HeBOOPYKEHHBIM TIA30M C HUCTIONB30BAHUEM KOMIBIOTEPHBIX TPUIIOKEHHUN IS ONPEACTICHUS TTIONI0KEHHS
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3usi CeBEpHOT0 MOIyIIApHs U SIPKUE 3BE3IBI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro I1yTu.

O06o61maruee NOBTOPEHHE

Ponb ¢u3uku U acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJIOTHUECKOH, COIMAIbHOM M 3THUECKOW cdepax NesiTeTbHOCTH
4eNoBeKa, pojib U MeCTO (PU3UKU M aCTPOHOMHH B COBPEMEHHOW HAay4HOW KapTWHE MHpa, POJib (PU3NUECKOIl TeopuH B
(dbopMHUpOBaHUM TPEJCTABICHUI O (UINUSCKONW KapTHHE MHUpa, MECTO (U3UUECKOW KapTUHBI MHpa B OOLIeM DLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJCTABICHUH O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

Uzyuenne kypca ¢puzuku 6a30Boro ypoBHs B 11 Kiacce oCylIecTBISIETCS ¢ YIETOM COJEpPIKATENbHBIX MEKIIPEIMETHBIX
CBsI3€ll ¢ KypcaMH MaTeMaTHK{, OMOJIOIHH, XUMHH, Feorpaguu 1 TEXHOJIOTHH.

Mesicnpeomemuvle noHsamus, CBSI3aHHbIE C HM3YYEHHEM METOJOB HAy4yHOIO IIO3HAHUS: SIBICHHE, Hay4yHbIH (aKT,
TUoTe3a, pu3nyeckas BeIMUMHA, 3aKOH, TEOpHsl, HAOII0IeHNe, SKCIIEPUMEHT, MOJISITUPOBAaHKE, MOJIENb, H3MEPEHUE.

Mamemamuxka: pelieHre CUCTEMbl ypaBHEHUI, TPUrOHOMETpUYecKre (QYHKIHNU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBl M HMX NPOEKIUH Ha OCH KOOPJAWHAT, CI0XKEHHE BEKTOPOB,
MPOM3BOJIHBIE IEMEHTAPHBIX (PYHKIMNA, MPU3HAKHA TOA0OHS TPEYTONBHUKOB, OIMpeesieHHe TUIONIaq1 IIOCKUX QUTYp U
00béMma Ted.

bBuonocus: snextpudeckue SBICHUS B JKUBOW IMpUpOAe, KolieOaTelbHBIE IBUKEHUS B KHBOH NMPHUPOJE, ONTHUYECKUE
SIBIIEHUS B )KUBOM MpHUpoe, AeMCTBHE palalliy Ha XKUBBIE OPTaHU3MBI.

Xumus: CTpOEHHWE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell, MEXaHHW3Mbl 00pa30BaHUS
KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIU3.

Teoepaghusn: MarHUTHBIE TIONIOCA 3eMJIH, 3aJI€KH MAarHUTHBIX Py, GOoTOoChEMKA 3eMHON MOBEPXHOCTH, MpeIcKa3aHue
3eMJIETPSICEHUI.

Texuonozus: TMHUN IIEKTPOIIEpeiad, TeHepaTop MEPEeMEHHOT0 TOKa, 3JEKTPOABUraTeNlb, HHAYKIIMOHHAS IeYb, pajap,
paaronpuéMHUK, TeJIEBU30p, aHTeHHA, TesedoH, CBY-neusb, MPOCKIMOHHBIN aIapar, BOJIOKOHHAs ONTHUKA, COJTHEYHAS
Oarapes.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10O ®U3UKE HA YPOBHE CPEJJHEI'O
OBILIEI'O OBPA30OBAHUA

OcBoenne yueOHoro npeamera «Du3nka» Ha ypoBHE CpeTHETO 00MIero oopa3zoBanus (0a30BbIi YPOBEHB) JOJIKHO
00€eCIeYHTh JIOCTHKEHHE CIIEIYFOIUX JINYHOCTHBIX, METAIPEIMETHBIX M TIPEJIMETHBIX 00pa30BaTEIILHBIX PE3YJILTATOB.
JIMYHOCTHBIE PE3YJIBTATBI
JlnuHOCTHBIE pe3yabTaThl OCBOCHMs YydeOHOro mnpenmera «®Du3uKa» [ODKHBI OTpaXaThb TOTOBHOCTH H
CIOCOOHOCTh O0YYaromMXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH NO3WIMENH JUYHOCTH, CHCTEMOU
[IEHHOCTHBIX OpHEHTAIWi, MO3UTHBHBIX BHYTPEHHUX YyOEXKIEeHWH, COOTBETCTBYIONIIUX TPAJWUIMOHHBIM ILEHHOCTSIM
POCCHIICKOTO OOIIECTBA, PacUIMPEHHE XU3HEHHOT'O ONbBITa M OIbITa AEATEIHHOCTH B MPOLECCE Peann3alul OCHOBHBIX
HaIPaBJIEHUI BOCIIUTATENBHOMN JIEATEIBHOCTH, B TOM YHCIIE B YACTH:
1) rpaKIaHCKOro BOCHUTAHUSA:



c(OPMHUPOBAHHOCTh T'PAXKJAHCKOH MO3UIIMK 00yYaromerocss Kak aKTHMBHOTO W OTBETCTBEHHOTO 4JIEHA POCCHHCKOTO
o0I111ecTBa;

MPUHSATHE TPAJUIUOHHBIX 00IIEYET0BEYECKUX TYMaHUCTUIECKUX U IEMOKPATHIECKUX [IEHHOCTEH;

TOTOBHOCThH BECTH COBMECTHYIO JICATEILHOCTh B MHTEPECaX TPAKIAHCKOro OOIIECTBA, YIaCTBOBATH B CAMOYITPABICHUN
B 00pa3oBaTeIbHON OpraHU3allHy;

yMEHHE B3aUMOACHCTBOBATH C COLIMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C MX PYHKIHUAMHU U Ha3HAYCHUEM;

TOTOBHOCTBH K TYMAaHUTAPHOW M BOJIOHTEPCKOH NIESATEIBHOCTH;

2)NaTPHOTHYECKOT0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTH POCCUIICKON IpakJaHCKOH WACHTHYHOCTH, TaTPUOTHU3MA,;

LEHHOCTHOE OTHOLICHUE K FOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSM POCCUICKHUX YUEHBIX B 00IaCTH (DUBHKHU U
TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSI:

c(OpPMHUPOBAaHHOCTb HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IIOBEICHHUS,;

CIOCOOHOCTH OLICHUBATH CHTYallUI0 U NPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICH HA MOPaTbHO-HPAaBCTBEHHBIC
HOPMBI M [ICHHOCTH, B TOM YHUCIIE B JICSITEIBHOCTH YUEHOTO;

OCO3HaHWE JIMYHOTO BKIIAJIa B TOCTPOCHUE YCTOWYMBOTO OYAYIIETo;

4)3cTeTHYECKOr0 BOCIIUTAHUS:

ACTETUUECKOE OTHOIIEHNE K MUPY, BKIIIOUasl 3CTETUKY HAYYHOTO TBOPUECTBA, MPHUCYLIETO (PU3NUECKON HAYKE;

5)Tpya0BOr0 BOCIIMTAHMSI:

WHTEpEC K Pa3iUYHBIM cdepaM MpoPecCHOHANEHON AEATENILHOCTH, B TOM YHCIE CBSI3aHHBIM C (PM3MKON M TEXHHUKOH,
YMEHHE COBEPILIATh OCO3HAHHBIHM BEIOOP Oyayiieii mpodeccuu U peain30BbIBaTh COOCTBECHHBIC JKU3HEHHBIC IJIAHbI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IaCTH (PU3UKU HA TIPOTSHKEHUHU BCEH KI3HM,

6)3K0J10rHY€eCKOTr0 BOCTIUTAHUS:

c(OPMHPOBAHHOCTD KOJIOTUIECKOM KYJIBTYPhI, 0CO3HAHUE MT00ATBHOTO XapaKTepa SKOJOTHYSCKHX MPOoOIeM;

TUTAHUPOBAHUE W OCYIIECTBIICHHE JCHCTBHI B OKPYXAIOLIEH cpelle Ha OCHOBE 3HAHUS IIeJiei YCTOWYMBOTO pa3BUTHS
YeI0BEYCCTRA,

pacIIpeHne OmbITa ACATENTFHOCTH IKOJIOTHIECKOHM HAPaBIEHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUH 0 PHU3HKE;

7)IeHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (HU3UUCCKOW HAYKY;

0CO3HAaHUE IEHHOCTH HAyYHOH JESATENbHOCTH, TOTOBHOCTh B TIPOLIECCE N3YyUCHHST (PH3UKH OCYILECTBISATh MPOCKTHYIO U
WCCIIEIOBATENBCKYIO JICSITEIBHOCTh HHIMBHUIYaTBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

BazoBrble Jornyeckne aeicTBUA:
CaMOCTOSITEIBHO (POPMYIIUPOBATh U aKTYaIU3UPOBaTh MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
OIIPENEIIATh LeNU ACATeNILHOCTH, 331aBaTh IapaMeTPhl U KPUTEPUU MX JTOCTHKEHHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B pACCMAaTPUBAEMBIX (PH3MUECKUX SBIICHHUSX;
pa3pabaTeIBaTh IJIaH PELICHUs IPOOIEMBI ¢ YIETOM aHAIM3a HMEIOIUXCSl MaTepPUANIbHBIX U HEMAaTepPHAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHBHI B AEATEIILHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB LIEISIM, OLEHUBATh PUCKU IOCIIEACTBUIL
NeSITEeNbHOCTH;
KOOPAWMHUPOBATH U BBINIOJIHATH pa60Ty B YCJIOBHAX PE€AJIbHOTO, BUPTYAJIbHOI'O 1 KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHH;
Ppa3BHUBATh KPEAaTUBHOC MBIIIJICHUEC ITPU PEHICHUHN )KU3HCHHBIX np06neM.

Ba3zoBrble ucciieoBaTeIbCKUe AeiCTBUSA:
BJIaJIeTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU TOHATUAMH U METOAaMHU (PU3NUECKOI HAyKH;
BJIaJIETh HAaBBIKAMH Y4YeOHO-HCCIIEJI0BATENLCKOW U MPOEKTHOW JAEATENILHOCTH B 00JacTH (U3MKH, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEBHOMY IIOMCKY METOJIOB pELIeHHs 3aAad (PU3UYECKOTO COAEpKaHMSA, NPUMEHEHHIO
Pa3IIMYHBIX METOAOB ITO3HAHMA
BJIaACTh BUJAAMU JACATCIIBHOCTH IO MOJYYCHHUIO HOBOT'O 3HAHUSA, €TO0 MHTCPIIPETALIUH, Hpe06pasoBaHm0 " IPUMEHCHUIO B
Pa3NUYHBIX YYeOHBIX CUTYalUsIX, B TOM YUCJIE IPH CO3JaHUN YUEOHBIX TPOEKTOB B 00JacTU (PU3HUKH;
BBIABJIATE MMPUYUHHO-CIICACTBCHHLIC CBA3UM M aAKTYaJIU3UPOBATH 3aJlady, BBIABUTI'aTb T'HIIOTE3Y eé pPEeIICHUA, HAaXOAUTh
apryMEHTBI JUIsl 1I0Ka3aTeNIbCTBA CBOMX YTBEPKIACHUN, 3a/1aBaTh TapaMETPhl U KPUTEPUU PELLICHNUS;
aHAJIM3HPOBATH TOJYYEHHBIE B XOJE PELICHMs 3aJaud Pe3yibTaTbl, KPUTUYECKH OLIEHWBATh MX JOCTOBEPHOCTD,
MIPOrHO3HPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;
CTaBUTH U POPMYITHUPOBATH COOCTBEHHBIE 32/1a4H B 00pa30BaTENILHON JIEITETLHOCTH, B TOM YKCIIE ITPH U3YYCHUH (DU3HKH;
JlaBaTh OIIEHKY HOBBIM CHTYallHsIM, OLIEHUBATh MPHUOOPETEHHBIHN OIIBIT;
YMETh IEPEHOCUTH 3HAHUS MO (PU3HKE B IPAKTUYECKYIO 00J1aCTh KU3HEEATEIbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTei;
BBIIBUT'aTb HOBBIC UACH, ITPEAJIAraTh OPUTHMHAIIBHBIC ITOJAX0Abl U PCILICHUSA,
CTaBHUTH HpOGJICMBI 1 3aa44, JOITYyCKArOIMUE aJIbTCPHATUBHBLIC PCIICHUA.
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Paborta ¢ nadopmanueii:
BJIaJICTh HABBIKAMU HOIy4eHHsI HHPOPMAaLUU PU3MUECKOTO COACPIKAHMUS U3 HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIHHO
OCYWIECTBISTh TOHMCK, aHalM3, CHCTEeMAaTH3alMI0O M HMHTEpIpeTanuio HHQOpMAlMK pa3IMYHbIX BUAOB U (QopMm
IIPEJCTaBIICHUS;
OLIEHMBATh JOCTOBEPHOCTH HH(OPMALINY;
UCIONb30BaTh CpeACcTBa WMH(GOPMALMOHHBIX X KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIIEHUH KOIHUTHBHBIX,
KOMMYHHMKAaTUBHBIX M OPraHHM3allMOHHBIX 337ad C COOJIOAECHHUEM TPeOOBaHWH 3PrOHOMMKH, TEXHHKH O€30IacHOCTH,
THTHEHBI, pecypcocOepekeH s, MPaBOBBIX U STHUECKUX HOPM, HOpM HH(OPMAIIMOHHOW 0€301acHOCTH;
CO3/1aBaTh TEKCTHl (PU3UUECKOTO COJEPXaHUS B Pa3lNWYHbIX (opmarax ¢ y4éToM HazHaueHHs MH(GOpMAlUU U LeNeBON
ayJAUTOPHUH, BEIOUpAsi ONTUMANIbHYIO (HOPMY MPENCTABICHNS M BU3YaTU3aIHH.

KoMMyHnkaTHBHBIe yHHBepcaJIbHbIE yYeOHbIe AelicTBHA:
OCYILIECTBJIATH OOIEHNE Ha yPOKax (PU3MKU U BO BHE-YPOUHOU AEATEILHOCTH;
pacro3HaBaTh NPEINOCHUIKY KOHQIUKTHBIX CUTYalluil U cMAr4aTh KOH(IMKTEI,
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOJIB30BAHNUEM SI3BIKOBBIX CPEJCTB;
MIOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMaHAHON U HHAUBUAYAJILHON pabOTHI;
BBIOMpPATh TEMaTHKY W METOABI COBMECTHBIX ACHCTBHI C Y4ETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH KaKJOro WicHa
KOJUIEKTHBA;
MPUHAMATh LEIN COBMECTHOH NEATENBHOCTH, OPTraHW30BBIBATH M KOOPAWHHPOBATH AECUCTBUSA MO €€ JOCTHKECHHIO:
COCTaBIISITh IUIAH JACUCTBHM, PAacIpelersaTh POJIU C y4ETOM MHEHHH yYacTHHKOB, OOCYKAATh pe3yJbTaThl COBMECTHOMN
paboThr;
OLIEHMBATh Ka4Y€CTBO CBOETO BKJI1a U KAXKAOT0 yYaCTHUKA KOMAH/bI B OOLIMM pe3ynbTaT IO pa3padOTaHHBIM KPUTEPHSIM;
MpejaraTh HOBbIE MTPOEKTHI, OLIEHUBATh UJIEU C MMO3UIMH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHYECKOW 3HAYMMOCTH;
OCYLIECTBJISITh IIO3UTUBHOE CTPAaTErMYECKOE IIOBEJCHUE B PANIMUHBIX CUTyalUsX, IMPOSABIATE TBOPYECTBO U
BOOOpa)keHHE, ObITh MHULUATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe YueOHbIEe JeHCTBUSA

Camoopranuszanus:

CaMOCTOSITEIBHO OCYIIECTBISATH MO3HABATENBHYIO NESITEIBHOCTH B 00NAaCTH (PU3MKM M aCTPOHOMMH, BBISBIIATH
MPOOJIEMBI, CTaBUTH U (HOPMYITUPOBATH COOCTBEHHEBIE 3a]1a4H;

CaMOCTOSITEIbHO COCTAaBJIATH IJIAH PEIICHHs Pacu€THBIX M KAaueCTBEHHBIX 337ay, IUIaH BBITOJHEHHUS MpPaKTUYECKON
paboThI ¢ Y4ETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUTCHHUH;

JIaBaTh OLICHKY HOBBIM CUTYalHsM;

pacmupsTh paMK1 Y4eOHOTO MpeJiMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUI;

JieNiaTh 0CO3HAHHBIN BEIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 32 PEIICHUE;

OLIEHHWBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (HOPMUPOBAHUIO U TMPOSIBICHUIO SPYAMIMUA B 00JacTH (PU3UKH, MOCTOSHHO IOBBIIIATH CBOU
00pazoBaTeIbHbINA U KYIbTYPHbIH YPOBEHb.

CaMOKOHTPO/Ib, IMOLMOHATbHBIN HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B JCATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LeJISIM;

BJIaJI€Th HaBBIKAMH [103HABATEIILHON pedIeKCUH KaK OCO3HAHMUS COBEPLIAEMBIX JEHCTBUM U MBICIUTEIBHBIX IPOLIECCOB,
UX PE3yJIbTATOB U OCHOBaHHUH;

WCTIOJIB30BaTh MPUEMBI pepIIeKCHH JIJIsl OIIEHKU CUTYAIIHHU, BEIOOpa BEPHOTO PEIICHIS;

YMETh OlICHHBATh PUCKH U CBOEBPEMEHHO ITPHHUMATH PEIICHUS [0 X CHHKCHUIO;

MPUHUMATH MOTHBBI U apIYMEHTBI APYTHX MPH aHAJIN3€ PE3YIIbTATOB ACATEILHOCTH;

MPUHUMATE ce0sl, IOHNMasi CBOU HEJIOCTATKU U IOCTOWHCTBA;

MPUHUMATH MOTHBBI U apTYMEHTHI JIPYTHX TPH aHATN3E PE3YJILTATOB JIESTEIHHOCTH;

MPU3HABATh CBOE MPaBO M NPABO APYTHX Ha OIINOKH.

B npouecce nocTHKEHNS TNYHOCTHBIX PE3YyJIbTaTOB OCBOEHHUS NPOTPaMMBI 1O (Pr3KKe ATl YPOBHS CPEJHErO OOLIEero
00pa3oBaHus y 00yUYaIONINXCsl COBEPIICHCTBYETCS IMOIIMOHATIBHBIN UHTEIJIEKT, IPEAIONIararoIinii chopMUPOBAHHOCTD:

CaMOCO3HaHMsI, BKIIFOYAIOIIETO CIMOCOOHOCTh MOHMMATh CBOE IMOIIMOHAIHHOE COCTOSHHUE, BHAETH HAIPABICHUS
Pa3BUTHSI COOCTBEHHOH 3MOLMOHAIBHON Cephl, OBITh YBEPEHHBIM B cebe;

CaMOperyJIMpOBaHusl, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE IMOBEICHHE,
CHOCOOHOCTD aIaTUPOBATHCSA K IMOIIMOHATBHBIM U3MEHEHHSIM U ITPOSIBIATE THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIMH, BKIOYAIONIEH CTpEMIICHHE K JIOCTHIKCHHUIO IIeTI M yCIieXy, ONTUMH3M, WHUIIMATHBHOCTS,
YMEHHE AEHCTBOBATh HCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKJIIOYAMONIEH CITOCOOHOCTh TOHUMATh OMOIMOHAIBHOE COCTOSHHE JPYTHUX, YYUTHIBATH €ro MpH
OCYIIECTBIICHUHU OOIIEHHUSI, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKMBAHUIO;

COLMANIbHBIX HaBBIKOB, BKJIIOYAIOIINX CHOCOOHOCTH BBICTPAMBATH OTHOIICHUS C IPYTMMH JIOABMH, 3a00THTHCS,
MPOSIBIISATH MHTEPEC U pa3periarb KOHQIUKTHI.



NPEAMETHBIE PE3YJIbTATDI

K konmy oOyuenuss B 11 kaacce mpenMmeTHele pe3ylnbTaThl Ha ©0a30BOM YpOBHE [OJDKHBI OTpaKaTb
c(OPMHUPOBAHHOCTD y 00YYAIOIINXCS YMEHH:

JeMOHCTPHPOBATh HA IPUMEPAX POJIb U MecTO (pu3KKK B GOPMHUPOBAHHH COBPEMEHHOHN HayYHOH KapTHHBI MHpa, B
Pa3BUTUH COBPEMEHHOH TEXHUKH W TEXHOJOTHH, B MPAaKTHYECKOH NESTENbHOCTH JIOACH, LENOCTHOCTh U €IWHCTBO
(hM3UIeCcKO KapTHHBI MHUPA;

YUUTBIBATh I'PAaHULIBI IPUMEHEHUS H3YUYEHHbBIX (PU3UUECKUX MOJEJICH: TOUeUHbII NEKTPUIECKUH 3aps, Iyd CBETa,
TOUCYHBIH UCTOYHHUK CBETA, siIEpPHAs MOAETb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO fpa NpU pelIeHUH (DU3NYECKHX
3ajay;

pacro3HaBaTth (HU3UYECKUE SBICHHUS (TIPOIECCHI) M OOBACHATH, MX Ha OCHOBE 3aKOHOB JJICKTPOIWHAMUKH H
KBaHTOBOM (HM3HMKH: 3JEKTpHYEcKas MPOBOJUMOCTb, TEINIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JACHCTBUS TOKa,
B3aMMOJICHICTBUE MAarHUTOB, JJIEKTPOMArHUTHAs WHAYKIHS, ACWCTBHE MAarHUTHOTO IIOJII HAa MPOBOJHUK C TOKOM M
JBIDKYLIUHCS 3apsAl, JIEKTPOMAarHUTHBIE KOJeOaHWA M BOJIHBI, IPSMOJIMHEHHOE paclpOCTpaHEHUE CBETAa, OTPAKCHHE,
npejgomiieHue, UHTepdepeHuys, Audpaknus W NOIspU3alMs CBETa, AUCHEPCHs cBeTa, (HOTOdIEKTpUUecKUil 3¢ ekt
(poToaddext), cBeToBoe naBieHHE, BO3HUKHOBEHHE JMHEHYATOrO CIEKTpa aToMa BOAOPOJA, €CTECTBEHHAas U
HCKYCCTBEHHAs! PaJINOAKTUBHOCTb;

ONKCHIBATH M3YYCHHBIC CBOWCTBA BelleCTBA (QNEKTPUYECKUE, MATrHUTHBIC, ONTHYECKHE, DICKTPUUECCKYIO
MPOBOJMMOCTD DPa3NHYHBIX CpeA) W DIIEKTPOMATHHUTHBIE SIBJICHUS (IIPOIECCHI), UCTONB3YS (u3ndeckue BETMYUHBL:
NIEKTPUIECCKUH 3apsal, CUIIa TOKA, 3JIEKTPHUUECKOE HAMPSKEHHE, SJIEKTPUUECKOE COPOTUBIICHUE, Pa3HOCTh [IOTEHIINANIOB,
3JIEKTPOABIKYINASL CHJIa, paboTa TOKA, MHAYKLUS MAarHUTHOTO IOJsl, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, DHEPTUsl ANEKTPUYECCKOr0 U MATrHUTHOTO IOJIEH, MepUoJ U YacToTa KoieOaHWil B KoJjeOaTeIbHOM KOHTYpE,
3apsil U CWJIa TOKa B MPOILECCE TapMOHUYECKUX DJICKTPOMATHUTHBIX KOJNeOaHWH, POKYyCHOE paccTOSHUE U ONTHYECKas
CHUJIa JIMH3bI, IPH OIMCAHWU NPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCHOJIb3YeMbIX BEJIMUYMH, UX O003HAYEHUS U
€IMHUIIBI, YKa3bIBaTh ()OPMYJIBI, CBS3BIBAIOLINE TAHHYIO (PU3HUYECKYIO BETUUNHY C APYTHMHU BEINIHHAMU;

OIMUCBHIBATL H3YUCHHBIC KBAHTOBBLIC MABJICHHA MW IPOLCCCHI, HCIIOJIb3Yyd (1)I/I3I/I‘-ICCKI/IC BCJIMYUHBL: CKOPOCTH
3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPIUs M UMMIYNbC (OTOHA, IEPHOA MOTypacHana, SHEprus
CBSI3U ATOMHBIX SJ€p, IPU ONHCAHWU MPABUIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJIB3YEMBIX BEJIWYMH, HX
0003HAYECHUS WM EIWHHIBL, YKa3blBaTh (POPMYIIBL, CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIHYMHY C JPYTHMH
BCIIMUYMHAMH, BBIYUCJIATh 3HAYCHUC (1)143H‘ICCKOI>1 BCIINYNHBI,

aHAJIM3UPOBATh (PU3MUYECKHE MPOLECCHl M SBJICHUS, UCHOJB3Ysl (U3NUECKUE 3aKOHBI M MPUHLUIBL 3aKkoH OwMa,
3aKOHBl TIOCJIEAOBATEIbHOTO M  MAapajIeIbHOIO COCIWHEHUS TPOBOAHMKOB, 3akoH Jxkoyms—JleHma, 3akoH
AIIEKTPOMAarHUTHOW WHAYKIMM, 3aKOH TNPSMOJHHEHHOTO DPACIPOCTPAaHEHMs CBETa, 3aKOHBI OTPaKEHHS CBETa, 3aKOHBI
NpeJOMIICHHUs] CBeTa, ypaBHeHME OiHmTENHHa s QoTodPdeKTa, 3aKOH COXpPAHEHHsS HIHEPruH, 3aKOH COXpPaHECHUS
UMITYJIbCA, 3aKOH COXPAaHEHHs 3JIEKTPUUECKOTO 3apsija, 3aKOH COXPaHEHMS MaccoBOIO yHcia, moctyiaTtsl bopa, 3akoH
paInoaKTUBHOTO paciiajia, Ipy 3TOM pa3lindaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIpRKEHUE U
yCIIoBUS (TPaHULIBI, 001aCTH) IPUMEHUMOCTH;

OIIpPENEIIATh HANpaBICHHE BEKTOpa MHAYKIMHM MAarHUTHOTO MOJsI MPOBOJHHMKA C TOKOM, CHJIBI AMIIEpa M CHIIBI
Jlopenua;

CTPOUTH U OMHUCHIBATH H300paskeHHE, CO31aBaeMOe TUIOCKHM 3ePKajioM, TOHKOH JIMH301;

BBITIOJIHATE SKCICPUMCHTHBI IO MCCJICAOBAHUIO (I)I/I?,I/I‘IGCKI/IX SIBJICHUHN U IMpoUeCCOB C UCIOJB30BAHUEM IIPAMBIX U
KOCBEHHBIX W3MEPEHHIA: MPHU 3TOM (OPMYIUPOBATH MPOOJIeMy/3aady U THUIOTE3y Y4eOHOro 3KCIIepHUMEHTa, COOMpATh
YCT@HOBKY M3 MIPEIOKEHHOTO0 000PYA0BaHMS, IPOBOAUTH OMBIT U GOPMYITHUPOBATEH BHIBOJIBI;

OCYIICCTBIIATE MPAMBIC W KOCBCHHBIC HU3MCPCHUA ¢)H3quc1<1/1x BCJIMYUH, IIPpU 3TOM BLIGI/IpaTB ONTUMAaJIbHBIN
crnoco0 M3MEepeHus U UCIIONb30BaTh U3BECTHBIE METOIBI OLIEHKH MTOTPEIIHOCTEH N3MEPEHUIA;

UCCIIEI0BaTh 3aBUCHMOCTH (PM3MYECKMX BEJIMYMH C MHCIOJB30BAHHUEM NPAMBIX HW3MEPEHHH: NpU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOJyYCHHON 3aBUCUMOCTH (PM3UUECKUX BEIMYMH B BUIE TAOJIMIL
1 TpaduKoOB, JieNaTh BEIBOJIBI 110 pe3yJIbTaTaM HCCIICOBaHUS,

co0moaaTh npaBwia 0E€30MacHOrO TpyAa MpH MPOBEIEHHM HCCIEIOBAHMN B paMKax y4eOHOTrO 3KCIIEPUMEHTA,
y4eOHO-UCCIIEA0BATENbCKO H  TPOEKTHOM JESTENbHOCTH C HCIOJBb30BAaHHEM HM3MEPHUTEIBHBIX YCTPOWCTB H
m1abopaTopHOTo 000pPyIOBAHMS,

pemarh pac4éTHbIE 33J1a41 C SBHO 3aJJaHHOU (HPU3NUECKON MOJIENbIO, UCTIONB3Ys (PM3HUYECKHe 3aKOHBI U PUHIIUIIH,
Ha OCHOBE aHAJIM3a YCIOBMSA 33/a4d BBIOMpATh (PU3HUECKYIO MOJEINb, BBIIEJATh (prU3ndecKue BETUUMHBI U (OPMYIIBL,
HeO6XO,ZII/IMBIe JJIsL eé peUICHusA, IPOBOANTH paC‘IéTBI U OLCHUBATH PCAIBHOCTH IMOJTYYCHHOI'O 3HAYCHUA (1)H3PI‘I€CKOI>'I
BCIIMYHHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYXKIEHUN C OMOPOH Ha
W3y4YCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBICHUS;

HCIIOJIB30BaTh IpU PCUHICHHUU yT-Ie6HBIX 3aga4 COBPEMCHHBLIC I/IH(bOpMaHI/IOHHLIe TCXHOJOTUMU JIA IIOHCKa,
CTPYKTYPHUPOBAHUS, MHTEPIIPETAIIMHA U MPEJICTaBICHUs] y4yeOHOU W HAayYHO-TIONMYJISPHON MH(OpMAIH, MOTYYeHHOH U3
Pa3INYHBIX HCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOJTy4aeMyr0 HH(POPMAIIUIO;



0€30ITaCHOr0 MCIOJIb30BAaHHS B MTOBCETHEBHOM KU3HU,

MMPOLCCCOB OKPYKAIOIICTO MUpPA, B PA3BUTUC TCXHUKU U TeXHOJ’IOI‘Hﬁ;

OOBSICHATh NPHUHLMUIBI JACHCTBHS MAIIUH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3iuyuaTh YCIOBHA HUX
NPUBOIUTH TPHUMEPHI BKJIaAa POCCHHUCKUX U 3apyOeKHBIX YUYEHBIX-(PU3MKOB B Pa3BUTHE HAyKH, B OOBSICHCHHE

HCIIOJIBE30BaTh TCOPECTUUCCKUC 3HAHUA I10 (I)I/I?:I/IKC B IIOBCEIHEBHOM KH3HH IS obOecrieueHHsI 0€30IMaCHOCTH mpu

oOpamieHnr ¢ TpHOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH, MJIS COXpAHEHWS 3IO0POBBS W COONMIOJAEHHS HOPM
9KOJIOTHYECKOTO TIOBE/IEHUS B OKPYIKAIOIIeH cpee;

pa60TaTI> B rpyImiIi€ ¢ BbIIIOJIHCHUEM Pa3JINYHbIX CONHUAIBHBIX ponef/'l, MJIAaHUPOBATh pa60Ty rpyImiIbl, paiuoOHaJIbHO

pacnpenensiTs 00S3aHHOCTH W TUIAHUPOBATh JESTEIFHOCTh B HECTAHAAPTHBIX CHUTYAIWSIX, afeKBaTHO OIEHUBATH BKJIAJ
Ka)XIO0T0 M3 YIaCTHUKOB TPYIIIIHI B PEIIEHHE pacCMaTPHUBAeMON TIPOOIEMBI.

TEMATHYECKOE IIJTAHUPOBAHUE

PabGouass mporpamma mno y4deOHOMY mnpeaMery «®Pu3zuka» pazpabdorana ¢ yuérom padoueil nporpamMmbl
BOCHHUTAHHA, YTO OTPA’KEHO B JIMYHOCTHBIX IUIAHUPYEMBIX Pe3yJabTaTaXx M 00€CHeYHBAET PeATN3ANHI0
HHBapUAHTHBIX MoayJei (MM) nporpamMMsbl «Y pouyHasi AeITeJIbHOCTb» U «OCHOBHBbIE HIKOJIbHBIE JeJ1a».

11 KNACC
KonuuectBo [Iporpamma BOCTIUTAHUSI
/i HanMeHoBaHue pas3nenos u tem | 1acOB OnexTpoHHbIE (LUPPOBBIE)
MPOTPaMMBbl Bcer obpa3oBaTenbHbIC PECyPChI
porp S0 ke TP
Paznen 1.3JIEKTPOAMMHAMUKA UM «YpouHast nesITeTbHOCTEY.
M Bbubmuorexa LIOK IIpuMeHeHre UHTEPAKTUBHBIX
1.1 ArHHTHOC TOJIC. 11 1 3 https://m.edso0.ru/7f41c9 | dopm yue6HOit paGOTHI -
DIIEKTpOMarHuTHasE UHAYKIIMS 7
fcC HHTEIUICKTYaIbHbIX,
Hroro no pazaeny 11 CTUMYJIUPYROIIHX
Paznen 2.KOJIEBAHU S 11 BOJIHBI TIO3HABATEILHYIO MOTHBALIHMIO,
Bubmnorexa LOK UTPOBBIX METOMHK, JUCKYCCHIA,
21 MexaHnuueckue u 9 1 | https://m.edsoo.ru/7f41c9 | AQFOIHX BOSMOKHOCTE
QJICKTPOMArHUTHBIC KoyeOaHus 7c npUOOPECTH OIBIT BEICHHUS
- KOHCTPYKTHUBHOTO JMAJIOTa;
MexaHn4eckue u BHGH_HOTeKa HOK rpymmnosas pabota, Kotopast
2.2 5 1 https://m.edsoo.ru/7f41c9
3JIEKTPOMAarHUTHHIE BOJIHBI 7c YYHT CTPOUTH OTHOILICHUS U
— JefCTBOBAaTh B KOMaHJE,
bubnmorexa [ITOK CIIOCOOCTBYET Pa3BUTHIO
2.3 | Onruka 10 3 https://m.eds00.ru/7f41c9 | kpuTuyeckoro MplIeHNS;
ic OpraHu3zanysi HACTABHHYECTBA
VToro o pasien 24 MOTHBHPOBAHHBIX U
P Y SpYAUPOBAHHBIX 00YUYAIOIIHXCSI

Pazzien 3.0CHOBBI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

OCHOBBI CITEITHAIBHOM TEOPHH bubmmorexa [IOK
3.1 4 1 https://m.edso00.ru/7f41c9
OTHOCHUTCIIBHOCTH 7C
Hroro o pazgery 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka IJOK
41 DJjeMeHThl KBAHTOBOM ONTHKU 6 https://m.edsoo.ru/7f41c9
7c
bu6bnuoreka [JOK
4.2 | Crpoenue aroma 4 https://m.edso00.ru/7f41c9
7c
bu6mmoreka IJOK
4.3 | ATOMHOE SIpO 5 https://m.edso00.ru/7f41c9
7c
Hroro no pazgery 15

HaJl HEYCTIEBAIOIINMHU
OJIHOKJIACCHUKAMHM, B TOM YHCJIC
¢ 0cOOBIMU 00pa30BaATEIHLHBIMU
MOTPeOHOCTSIMH, JAFOIIETO
00yJaroImuMcs COIHaIbHO
3HAYUMBIH OIBIT
COTPYJIHUYECTBA U B3AUMHOMN
TIOMOIITH;

MM «OcHOBHbBIE IIKOJIbHBIE
Jiesa.

BHenkoabHbIE TEMaTHUYECKUE
MEPOTIPHUSATHS BOCITUTATEILHOM
HaIPaBJICHHOCTH,
OpraHu3yeMble MeIaroraMmu 1mo
¢uznke
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Paznen 5.9JIEMEHTBI ACTPOHOMUU U ACTPODU3NKU

5 bubmunorexa [JOK
5.1 JICMCHTBI ACTPOHOMIH 1 7 1 https://m.edsoo.ru/7f41c9
acTpou3uku 7c
Wroro mo pazmemny 7
Paznen 6.OBOBIIAIOIEE [TIOBTOPEHUE
bu6nmoreka [IOK
6.1 | O0oO1aromee MOBTOPSHUE 4 https://m.edso0.ru/7f41c9
ic
Wroro mo paznemny 4
PesepBHoe BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOT'PAMME
Boinucka Bepna 29.08.2023r.
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