AHHOTaIUA K pa6oyeii nporpamMme no yueoHomy npeamery «Puznkay

YpoBens 00pa3oBanusi

Cpennee obrmiee

Cpok peaaun3zanmnu 2 roga
Kiaaccol 10-11
YpoBeHb u3yueHus 0a30BbIi
npeaMera

MecTto y4eOHOro nmpeaMera B
Y4eOHOM IJ1aHe

10 kmacc — 68 yacoB (2 yaca B HEJICIIIO)
11 kmacc - 68 yacoB (2 yaca B HEJICIIIO)

Pa3paboTunk nporpamMmsl

Yuutens pusukn lllesuenko Jlrommuna BukropoBHa

HopmaTnBHO-MeTOAMYECKHE
MaTepHAaJIbl

- mpuka3 MuHucTepcTBa 0Opa3zoBanusa U Hayku Poccuiickoit @eneparun ot 17 mast 2012 rona Ne 413 «O06 yTBepkIeHUN
®denepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTENFHOTO CTAHAAPTa CPEIHEro 00IIero 00pa30BaHUS Y.

- npuka3 MunucrepctBa npocseuieHus Poccuiickoit @enepanuu ot 12 aBrycta 2022 roga Ne 732 «O BHeceHUU U3MEHEHUN
B (peziepalibHBIN TOCYIapCTBEHHBII 00pa30BaTeNbHbINA CTAHIAPT CPEAHEro 001Iero 00pa3oBaHusl, yTBEPKACHHBIN MPUKa30M
MunucrepcTBa o0pa3zoBanus U Hayku Poccuiickoit denepammu ot 17 mast 2012 roma Ne 413».

-npuka3z MunuctepctBa mnpocseuieHus Poccuiickoit ®enepanuu ot 23 Hos0ps 2022 roma Ne 1014 «O6 yrBepx)aeHUH
denepanbHON 00pa30BaTEILHOMN MPOTrPaAMMBI CPEIHETO O0IIET0 00pa30BaAHUS Y.

-IIpuKa3 MHUHHUCTEPCTBA MIPOCBEILIECHUS poccuiickoin benepanuu oT 21.09.2022 Ne 858
«O06 yrBepxkAcHUU (enepallbHOrO MEepeyHsi YYCOHHKOB, IOMYIICHHBIX K HMCIOJIb30BAHUIO MPU PEAM3alMUA HUMEIOIINX
TOCY/IapCTBEHHYIO aKKpPEAMTALMI0 O0pa30BaTENbHBIX MPOrpaMM Ha4yalbHOTO OOIIEro, OCHOBHOTO OOMIET0, CPEIHETrO
obmiero 00pa3oBaHUS OpPraHMU3ALMUSAMH, OCYIIECTBISIOMIMMU 0Opa30BATENbHYIO JACATENBHOCTb W YCTaHOBIJICHUS
MPEJEIEHOTO CPOKA MCIIOb30BaHHSI UCKITIOUEHHBIX YUEOHUKOBY;

-KOHIIETILIMS MpernogaBaHust yueoHoro npeamera «dusuka» B o0pa3zoBaTelbHbIX opranuzauusax Poccuiickoit @enepanuu,
peanu3yoNImMx OCHOBHbIE 00Ieo0pa3oBaTelibHbIE MPOrpaMMbl, YTBEep)KJIeHHas Ha 3acenanuu Kosutermn MunHHcTepcTBa
npocernierus: Poccuiickoit @enepanun ot 3 nexadpst 2019 roma Ne [TK4BH.

-pUMepHasl OCHOBHas oOOpa3zoBaTelbHas NporpaMMa cpejaHero ooOmiero oOpa3oBaHus (YTBEpXKAEHHAs MpPHUKa30M
MunuctepctBa mpocBemienusi Poccun ot 23 HosiOpss 2022 roma Ne 1014 yrBepxkaeHa deaepanbHas oOpa3oBaTesbHAs
MporpaMMa CpeaHero oomero oopazoBanusi);

-UHCTpYKTUBHO—MeToaudeckoe mmcbmMo OIAOY  IIO benMlPO «O mnpenomaBanum mnpeamera «®Duszmka» B
00111e00pa30BaTENIbHBIX YUpexXIeHUIX benropoackoi obacty;

enu u 3axa4M U3y4YeHUA
npeaMerta

OCHOBHBIMHM LEJSIMH U3Yy4YeHUs (PU3MKHU B 00111eM 00pPa30BAHUU SIBJISIOTCSH:
e (opmupoBaHue HHTEpeca U CTpEeMJICHHS OOyYaromMXCi K HAydYHOMY M3Y4YEHHUIO NpPUPOJIbI, pa3BUTHE HX
MHTEJJIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
® pa3BUTHE MPEJICTaBICHUA O HAYYHOM METOJe MO3HaHWs U (POPMHUPOBAHHE MCCIEAOBATEIHCKOTO OTHOLIEHHUS K
OKPY’KaIOILUM SIBICHUAM;

e (opMHUpOBaHME HAayyHOIO MHPOBO33PEHMS Kak pe3ylbTaTa M3y4yeHHs OCHOB CTPOEHHUS MaTepuu H
(GbyH1aMeHTaJIbHBIX 3aKOHOB (DU3UKH;

e (hopMHupoOBaHUE YMEHUN OOBSICHSITH SIBIICHHUS C UCIIOJIH30BaHUEM (DHM3NYECKUX 3HAHWA M HAYYHBIX JOKA3aTEIbCTB;




e (opMHUpOBaHME NPEACTABICHUIN O PO (PU3UKU JUIsl PA3BUTHSI IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTUH;
® pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cdepax Oyaymieid npodecCHOHATbHONW IESATEIbHOCTH, CBSI3aHHBIX C
(bu3KKOH, TOATOTOBKA K AalbHEHIIIEMY O0y4EHHUIO B ’TOM HalpaBJICHUU.
JlocTHKeHMe ITUX Iejieiil o0ecneynBaeTCsl pelieHHeM CJIeAYIOIIUX 3a/1a4 B mpoiecce u3ydeHus Kypca QU3HMKH Ha
YPOBHeE cpeiHero oo1mero o0pa3oBaHusi:
e puUOOpETEeHHE CUCTEMBI 3HAHUH 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUAX, BKIIOYAsT MEXaHHKY,
MOJIEKYJISIPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U 3JIEMEHTHI aCTPODU3HKY;
e (opmupoBaHUE yMEHHI MPUMEHATH TEOPETHUECKHUE 3HAHUS ISl 0OBbACHEHUS (PU3NYECKUX SBJICHWUM B MPUPOJE U
IJIA IPUHATUSA TPAKTHICCKUX pGH_ICHI/Iﬁ B HOBCGI[HQBHOﬁ KHU3HU,
® OCBOCHHME CIIOCOOOB pEUICHHS pA3MUYHBIX 3a7ad C SBHO 3aJaHHOW (U3MYECKOH MoOJenblo, 3ajaad,
MO/Ipa3yMeBaIOIINX CaMOCTOSITeNIbHOE co3AaHne (U3NUECKON MO/IENH, aJleKBaTHOM YCIOBUSAM 33/1a4, B TOM YHCIIE
3aJ1a4 MH)KEHEPHOTO XapaKTepa;
® JIOHMMAaHHC (1)H31/I‘ICCKI/IX OCHOB W IMPUHIMUIIOB I[GflCTBI/I?I TEXHUYCCKUX yCTpOfICTB U TCXHOJOI'MYCCKUX ITPOLCCCOB,
UX BJIMSHUSA HA OKPYXKAIOILYIO CPELy;
® OBJAJICHUE METOJAMH CaMOCTOSITENIBHOTO TUIAHWPOBAHUSA U TMPOBEACHUS (DU3MUECKHUX SKCIEPUMEHTOB, aHAIM3a U
WHTEpPIIpETAHA WH()OPMAIIUH, ONIPEICICHHIS IOCTOBEPHOCTH TOJTYICHHOTO PEe3yJIbTaTa,
® CO3JaHHC YCIIOBUH IS Pa3BUTHUSL YMEHUH IPOSKTHO-HCCIICIOBATEILCKON, TBOPUESCKOU JCSTEIILHOCTH,
e pa3BHTHE HHTEpeca K chepaM mpodecCHOHABHOM eI TEIPHOCTH, CBSI3aHHOU ¢ (DU3HKOH.

Pe3yabTaThl 0cBOCHHA
yueOHOro npeamera
(TpedoBaHus K
BBINYCKHUKY)

npeaMeTHbIE Pe3yJbTAaThbl HA 6230BOM YPOBHE J0JKHBI 0TPAXKaTh C(POPMUPOBAHHOCTD y 00Yy4AIOIIMXCH YMEHMIA:

1) JEMOHCTPHUPOBATh Ha MpUMEpax posib U MecTo (GU3HKU B (HOPMUPOBAHUH COBPEMEHHOW HAyYHOW KapTHHBI MHUpPA, B
Pa3BUTHM COBPEMEHHON TEXHUKM M TEXHOJIOTMHA, B NPAKTHYECKOM JEATEIIbHOCTH JIOJEH, LEJIOCTHOCTh M E€IUHCTBO
(bu3nuecKoil KapTUHBI MUPA;

2) YUUTHIBaTh FPAHULIBI IPUMEHEHUS NU3YUYEHHBIX (PM3MUECKUX MOJENIEeN: TOUSUHBIN 3JeKTpUUECKUH 3apsi, Jyd CBETa,
TOUYEYHBIH UCTOYHUK CBETa, SAepHast MOJIENIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOT'O si/ipa MpH pelieHnH (U3NYecKHX 3a/1ad;
3) pacnio3HaBaTh (uU3NYECKUEe SBIEHUS (Tpolecchl) M OOBSACHATH MX HA OCHOBE 3aKOHOB AJIEKTPOJAMHAMUKH H

KBaHTOBON (DM3MKHU: DSIEKTpUUECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JEWUCTBUSA TOKa,
B3aUMOJICHICTBME MAarHWUTOB, AJIEKTPOMArHUTHAs WHAYKIUS, JCHCTBHE MArHUTHOTO TIOJS Ha MPOBOJAHUK C TOKOM H
JBUKYIIUICS 3apsifi, AJIEKTPOMArHUTHbIE KONeOaHWs U BOJHBI, NPSIMOIUHEHHOE paclpocTpaHEHHE CBETa, OTpPaXKEHHE,
npenoMiieHne, uHTepdepeHus, AUPPaKIus U TOJsIpU3aIus CBETa, JUCHEPCHS CBeTa, (OTOIIEKTPUUECKUN IPHEKT
(poroaddexrt), cBeTOBOE MaBieHHWE, BO3HUKHOBEHHE JIMHEHYAaTOro CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHAas U
HCKYCCTBEHHAs! PaIMOAKTHBHOCTH;

4) OMKCHIBATh HW3YYCHHBIE CBOWMCTBA BemIeCTBA (DJIIEKTPUUYECKHE, MATrHUTHBIC, ONTUYECKUE, ODIIEKTPUUIECKYIO
MPOBOJIUMOCTh PA3IMYHBIX CpEeA) M DJIEKTPOMarHUTHBIC SIBJICHUS (TIPOLIECCHI), MCMONB3YSd (PU3HUYECKUE BEITUYHHBI:
AIEKTPUUYECKUN 3apsijl, CUJIa TOKA, SJIEKTPUUYECKOE HAMPSIKEHUE, SJIEKTPUUECKOE COMPOTUBIIEHNE, PA3HOCTh MOTEHIINAJIOB,
AJIEKTPOJIBIDKYIIAsT Cujia, paboTa TOKa, WHAYKIMS MarHUTHOTO Mo, cwia Awmmepa, cuia JlopeHlia, WHIYKTUBHOCTD
KaTYIIKH, DHEPTHsI DIEKTPUYECKOT0 U MAaTHUTHOTO TOJIeH, MepUo/I U YacToTa KojeOaHui B KoledaTenbHOM KOHTYPE, 3apsij
M CWjJa TOKAa B TPOIECCE TAPMOHHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWH, (POKYCHOE PACCTOSHHME W ONTHYECKas CHIa




JIMH3BI, IPU OMMCAHUU MPABUIIBHO TPAKTOBATh (PU3MUYECKHHA CMBICI UCHOJIb3YEMBIX BEIMUYUH, X 0003HAUYEHUS U €UHULIBL,
yKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

5) ONKCBHIBATh H3YYEHHBbIC KBAHTOBBIC SIBJICHHUS M IPOLECCHI, HCIONB3YS (PU3UYECKHE BEJIUYMHBL: CKOPOCTb
9JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETA, DHEPTUs U UMITYJIbC (OTOHA, MEPHOA MOJypacraaa, SHEeprus
CBSI3W ATOMHBIX siep, IpPU ONMCAHUM IMPABHWIIBHO TPAKTOBATh (DU3MUYECKUI CMBICI HCIOJIb3YEMBIX BEIMYUH, HX
0003HAYCHHS U €IMHUILIBI, YKa3bIBAaTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYHHY C APYTUMH BEIUYHMHAMH,
BBIUUCIIATh 3HaUE€HUE (PU3MUECKON BEIINYHHBI,

6) aHATM3UPOBaTh (DPU3UYECKHE MPOIECCHl M SBICHHSA, HCIONB3YS (DU3MUYECKHE 3aKOHBI M HPUHIMIBL: 3akoH Owma,
3aKOHBl  IIOCJIEIOBATEIBHOIO M MApajuIeJIbHOIO  COEJMHEHUs IPOBOJHUKOB, 3akoH Jlxoynsi—JleHna, 3akoH
AJEKTPOMAarHUTHOM WHAYKLHWHU, 3aKOH IPSMOJUHEHHOrO0 pPACIpPOCTPAaHEHUs CBETAa, 3aKOHBI OTPAXKEHMsI CBETA, 3aKOHBI
IIPEJOMJIEHUsl CBETa, ypaBHeHHe OWHmITeHHa uid (oTod(PdeKTa, 3aKOH COXpaHEHHsI HSHEPIUH, 3aKOH COXpPaHEHHUs
UMIIYJIbCa, 3aKOH COXPAHEHUS JJIEKTPUUYECKOrO 3apsjad, 3aKOH COXPAHEHUs MacCOBOIO 4YMCNa, MOcTyiaaTsl bopa, 3akoH
PaZlMOAaKTUBHOIO pacnaza, IpyU 3TOM pa3iuyaTh CIOBECHYI (POPMYIUPOBKY 3aKOHA, €M0 MATEMaTHYECKOE BBIPAXKEHHUE U
ycii0BuUs (TpaHuIbl, 00J1aCTH) IPUMEHUMOCTH;

7) OTpeeNATh HampaBlIeHUE BEKTOpPa WHAYKIIMM MAarHUTHOTO IOJSI MPOBOAHHMKA C TOKOM, CHJIBI AMIEpa U CHJIbI
Jlopenna;

8) CTPOUTH U OIUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOU JIMH301;

9) BBITIOJIHATh SKCIICPUMCHTBI IO UCCIICAOBAHUIO Ci)I/I3I/I‘-IeCKI/IX SIBJIEHUU U IMpoucCCOB C HCIIOJIL30BAHHUEM IIPAMBIX U

KOCBEHHBIX M3MEpPEHMi: NMpH 3ToM (opMynupoBaTh NpolieMy/3afady M THIIOTE3Y y4eOHOro SKCHEpUMEHTa, coOMpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000PYI0BaHUs, TPOBOJAUTH OMBIT M (POPMYITHUPOBATH BHIBOIBL;

10)  ocymiecTBIATH MPsMbIC U KOCBEHHbIC H3MEPEHHsT (PH3MUYESCKUX BEIHMUYHH, IPU ITOM BBIOMPATh ONTUMAIBHBIA CIOCO0
M3MEpPEHUs U UCII0JIb30BATh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEH U3MEPEHUI;

11)  wuccnenoBaTh 3aBUCHMOCTH  (DU3UUYECKUX BEJIMYMH C KCHOJNB30BAHHEM TPSMBIX H3MEPEHHH: TPH 3TOM
KOHCTPYHPOBaTh YCTaHOBKY, (PMKCHUPOBATH PE3Y/IbTATHI MOJYYEHHON 3aBUCUMOCTH (PU3MUECKHUX BEJIIMYMH B BUAE TaOIUI] U
rpaduKoB, JieNaTh BHIBOJIBI IO PE3Y/IbTaTaM HUCCIIEOBAHUS;

12)  coOmogare mpaBwia 0E30MACHOTO TPyAa MpPU MPOBEJICHUU HCCISIOBAHUI B paMKax y4eOHOTO JKCICPUMEHTA,
y4eOHO-UCCIIE0BATENBCKOM U MPOSKTHOM AEATENbHOCTH C MCIIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U 1aOOpaTOPHOTO
00opyI0BaHUS;

13)  pemaths pacu€THbIe 3a/1aUH C SIBHO 3aJaHHON (DU3MUYECKON MOJICIBIO, UCTIONB3Ys (PH3MYECKHE 3aKOHBI U PHHIIHIIBL,
Ha OCHOBE aHajM3a YCJIOBHS 3a/ladd BBHIOMpATh (PU3NYECKYIO MOJENb, BBIACNATH (PU3MUECKHUE BEIUYUHBI U (OPMYIIBL,
HEOOXOAUMBIE il €€ pelIeHUs, NMPOBOAUTH PACUYEThl U OLIEHHWBATh PEATbHOCTh MOJYYEHHOTO 3HA4YeHMs (pu3nyeckon
BEJIMYHHBI;

14)  pemars KaueCTBEHHBIC 33aJa4yM: BBICTPAaUBATh JIOTHYECKH HENPOTHBOPEUMBYIO LIENOYKY PACCYKICHHUI C OMOpOH Ha
M3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS;

15) wucnmomp3oBaTh TNpH pPEUICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJOTUU Ui TIOHCKA,
CTPYKTYpUPOBaHHUS, MUHTEPHPETALUU U NPEICTaBICHUS] y4eOHOH M HAydyHO-TIONMYJISPHONW HHPOpPMAIMH, MOJYy4YEeHHOW W3
Pa3NUYHBIX HCTOYHUKOB, KPUTHUECKH aHATM3HPOBATH MOTYYaeMyI0 HH(POPMAIIHIO;




16)  OOBSICHATH NPUHIIMITBI ICHCTBHS MAIIIMH, MPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3InyaTh YCIOBUS MX O€30MaCHOIO
HUCITIOJIB30BAaHUA B HOBCCI[HGBHOﬁ KHU3HU,

17)  npuBOIUTH MPUMEPHI BKJIAJa POCCHUCKUX M 3apyOC)KHBIX YUEHBIX-(QHU3UKOB B Pa3BUTHE HAyKH, B OOBSCHEHHE
MPOLECCOB OKPYKAKOUIErO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

18)  wucmonb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW JKM3HU [UIss oOecrieueHuss 0E30MacHOCTH MPH
oOpamieHun ¢ mnpubopaMM M TEXHUYECKHMMH YCTPOMCTBAMHM, [UIS COXPAHEHUS 30POBbS M COOJIOACHUS HOPM
9KOJIOTUYECKOTO IMOBEICHUS B OKPY)KAIOIIEH Cpe/Ie;

19)  paborarh B TpynIe ¢ BBIIOJHEHHUEM Pa3IMYHBIX COIMAJIBHBIX POJICH, TUNIAHUPOBATh PA0OTY TPYIIIbI, PAMOHAIBEHO
pacrpeneniarth OOS3aHHOCTH M IIAHUPOBATh JCSATEIBHOCTh B HECTAHAAPTHBIX CUTYaIUSX, aJCKBAaTHO OIICHUBATh BKJIAJ
KQKJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMOU MPOOIEMBI.




