AHHOTaNUA K padoyeil mporpamMme 1no yueOHomy npeamery «Pu3nka

YpoBensn OcHoBHOE o0111Ce
00pa3oBaHus

Cpok peasm3zanumn 2 roga

Kaaccsl 10-11

YpoBeHb u3ydyeHusi | npopuIbHBINA

npeamMera

MecTo yyeOHOrO
npeaMera B
Y4€eOHOM IJIaHe

10 ximacc- 170 gacoB (5 4acoB B HEZEIIO)
11 kiacc- 170 yacoB (5 4acoB B HEJIEIIO)

Pa3paborunk
NPOrpamMMbl

VYuurens ¢puzuku HleBuenko Jlrogmuna BukroposHa

HopmaTusHo-
MeTOAHYEeCKHe
MaTepHuaJIbl

- mpuka3 MuHucrepcTBa oOpasoBanust U Hayku Poccuiickoii @enepanuu ot 17 mas 2012 roga Ne 413 «O06 yrBepxkaeHun
denepanbHOTO rocy1apCTBEHHOTO 00Pa30BaTEILHOIO CTaHAApTa CPETHETO 00IIero 0Opa3oBaHUs».

- npuka3 Munucrepcta npocsenienust Poccuiickoit @enepauun ot 12 aBrycra 2022 roga Ne 732 «O BHeCeHHM U3MEHEHHI B
(benepanbHBIi TOCYTApCTBEHHBIN 00pa30BaTEeNbHBIA CTAaHAAPT CpPEAHEro oOmero oOpa3oBaHMs, YTBEPKICHHBIH MPHUKA30M
MunuctepctBa oOpasoBanus u Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 roga Ne 413».

-npuka3 MunHncTepcTBa npocBemeHns Poccuiickoit @enepamun ot 23 Hos0ps 2022 roma Ne 1014 «OO6 yTBepkIeHUH
¢benepanbHOit 00pazoBaTEILHON MPOrPAMMBbI CPEAHETO O0IIEr0 00pa30BaHU.

-TpuKa3 MUHHUCTEPCTBA MIPOCBELICHHUS poccuiickoi benepanun oT 21.09.2022 Ne 858
«O06 yTBepXIeHUM (enepaIbHOro IepeyHs Y4eOHUKOB, JOMYIIEHHBIX K HCIOJb30BAaHUIO MPH pEANU3alud HUMEIOIINX
rOCy/IapCTBEHHYIO aKKpEAUTALMI0 00pa30oBaTeNIbHBIX MPOrpaMM HadajlbHOTO OOIEro, OCHOBHOIO OOILEro, CpeaHero OOIIero
00pa3oBaHMsl OpraHU3alMsIMHU, OCYIIECTBISIIOIIMMHU 00pa30BaTeIbHYIO AEATENbHOCTh M YCTAaHOBJIEHUS NPEAEIbHOIO CpoKa
HCIOJIb30BAaHUS UCKITIOUEHHBIX YUEOHUKOBY;

-KOHIEMIMS MpenojaBaHus ydeOHoro mnpeaMera «@Pusuka» B 00pa3oBaTesbHBIX opraHuzanusx Poccuiickoit deneparum,
peain3yIolMX OCHOBHBIE 00I1e00pa3oBaTelbHbIE MpPOTrpamMMbl, YTBep)kKJIeHHas Ha 3acenanun Komnernn MuHucTepcTBa
npocsemieHus Poccuiickoit @enepannu ot 3 nexadbps 2019 rona Ne ITK4BH.

-IpUMepHasi OCHOBHasi 0Opa3oBaTeibHasi Mporpamma cpeaHero oouero oopazoBanus (yTBep:kKIeHHas MprUKazoM MUHHCTEpCTBaA
npocsemieHust Poccun ot 23 Hoa6ps 2022 roma Ne 1014 yrBepkaeHa QenepanbHas oOpa3oBaTeibHas MpOrpamMma CpeIHero
oOmiero o6pazoBaHus);

-UHCTPpYKTUBHO—MeToauueckoe mucemo OI'AOY IO benllPO  «O
00111e00pa30BaTeNbHBIX YUpEeKIeHUIX benropoackoit o0aacTuy;

npenoaaBaHnn npeamMeTa «Duzukay B

Peammzyemslii YMK

10 xnacc

Omsuka. 10 k1. YrayoneHHbIH ypoBeHb: yaeOHuk / B.A. KacbsHoB. — 3-¢ u3n., crepeorun. — M.: Jlpoda, 2016. — 447,[1]c.: n.
11 xnacc
@wmsuka. 11 k1. YrayoneHnsiil ypoBenb: yueOHuk / B.A. Kacksnos. — 3-e uzn., crepeorun. — M.: JIpoda, 2016. —463,[1]c.: ni.




eau u 3agaun
HU3yYeHH MpeaMeTa

OCHOBHBIMM LEJISIMH U3yYeHUs PU3UKH B 0011eM 00PA30BAHUM SIBJISIIOTCS:
e (QopmupoBaHue wuHTEpeca U CTpEMJICHHS OOydalolUMXcsi K HAyYHOMY U3YYEHHMIO MPHPOIBI, pa3BUTHE UX
WHTEJUIEKTYaIbHBIX ¥ TBOPYECKHUX CIIOCOOHOCTEH;
e pa3BUTHEC TPEACTABICHUH O HAYYHOM METOJAC TO3HaHWS U (OPMUPOBAHUE HCCICAOBATEIBCKOTO OTHOIICHHUS K
OKPY>KaIOIIUM SIBJICHUSIM;
e (opmupoBaHHE HAYYHOIO MHPOBO33PEHHS KaK pe3yjbTaTa M3yuyeHUsI OCHOB CTPOCHUS MaTepuu M (yHIaMEHTalbHbBIX
3aKOHOB (DH3HKHU;
e (opmupoBaHue yMEHUI OOBICHSTDH SIBJICHUS C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUN M HAYYHBIX JJOKA3aTEJIbCTB;
e (opmupoBaHue NpeACTaBICHUN O POIN PUUKHU I Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH;
® pa3BUTHE NIPEJCTABICHUNH O BO3MOXHBIX chepax Oyayuieil npodeccuoHaNbHON NEATEIbHOCTH, CBSI3aHHBIX C (DU3UKOIA,
MOATOTOBKA K JaJIbHEHIIIEMy OOYUYEHHUIO B ’TOM HAMPaBIICHUH.
JocTH:keHNe 3TUX Hesell o0ecneunBaeTcsl pelieHUeM CJIeIyIOIMX 32/1a4 B Mpolecce U3ydeHus: Kypca (pM3MKH Ha YpOBHe
cpeaHero oouero o0pa3oBaHus:
e pUOOPETCHHE CUCTEMBI 3HAHWUH 00 OOmMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSX, BKIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U AJIEMEHTHI aCTPO(DU3HKY;
e (opmupoBaHuE yMEHUN NPUMEHATH TEOPETUUYECKHE 3HAHUS A OOBSCHEHHUS (UINYECKUX SIBICHUW B MPHUPOAE U JUIA
MPUHSTHSI TPAKTUICCKUX PEIICHUHN B TIOBCETHEBHOM KU3HU;
® OCBOCHHE CIOCOOOB pPEUICHHS PA3IWYHBIX 3a/a4 C SBHO 3aJlaHHOW (DM3MYECKOH MOJEINbIo, 3ajad, MOAPa3yMEBAOIINX
CaMOCTOSITENIbHOE CO3JaHue (PU3UUECKON MOJIENM, aJeKBATHOM YCIOBHSAM 33Jayd, B TOM 4YHCIE 3a1ad HHKEHEPHOTO
XapakrTepa;
e T[OHUMaHHE (PU3NYECKUX OCHOB M TMPHUHIIUIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHYECKUX IMPOIIECCOB, MX
BJIUSTHUS HA OKPYXKAIOUIYIO Cpeny;
® OBJIaJICHHE METOJaMH CaMOCTOSITEIHPHOTO TUTAHHUPOBAHUSI U TPOBEACHHUS (U3MUECKUX OKCICPUMEHTOB, aHalIW3a |
HMHTEpIpeTany HH(HOPMAIIUH, OTIPEeIeTICHHs] IOCTOBEPHOCTH MOJIYYSHHOTO Pe3yIbTaTa;
e CO3JaHME YCIOBUH A Pa3BUTUS YMEHUN IPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON eI TEIbHOCTH,
e pa3BHUTHE HHTepeca K chepam mpodeccrnoHabHOMN 1eTeTbHOCTH, CBSI3aHHOM ¢ (DM3UKOM.

Pe3yabTaTsl
OCBOCHHA Y4eOHOr0
npeaMera
(TpedoBaHMA K
BBIITYCKHUKY)

npeaMeTHbIe Pe3yJbTaThl HA YIJIY0JIEHHOM YPOBHE J0JIKHBI 0TPaXKaTh C(hOPMHUPOBAHHOCTD Y 00y4AIOIIMXCH YMEHHI:

1. MOHUMATh POJIb GU3UKH B SKOHOMHYECKOH, TEXHOIOTUYECKOM, COIIMANTFHON U ATHUECKOM cdepax AesaTeIbHOCTH YeT0BeKa,
poJib 1 MecTO (M3UKHA B COBPEMEHHOM HAyYHOH KapTWHE MHPA, POJIb ACTPOHOMHH B MPAKTHYECKOW JESITEIHPHOCTH YEJIOBEKa W
JalbHEUIeM HAyYHO-TEXHUYECKOM pPa3BUTHH, 3HAUYCHHWE OMNHUCATENIhHOW, CHUCTEMATH3UPYIOIIeH, OOBSCHUTEILHON |
MPOTHOCTUYECKON (YHKIMA (PU3NUECKOW TEOPUU — DIIEKTPOJMHAMUKH, CTCIHATHHOW TEOPHH OTHOCHUTEIHHOCTH, KBAHTOBOM
¢bu3uky, ponb HuU3HUecKoit Teopur B GOPMUPOBAHUU MIPEICTABICHHA O (U3UUECKON KapTUHE MUPA, MECTO (PU3NIECKON KapTUHBI
MHpa B 00IIeM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHI O IPUPOJIE;

2. pa3ianyaTh YCJIOBUS MPUMEHUMOCTH MOJeNel (U3MUECKUX TEeN U MPOLEeCCOB (SBICHHI): OJHOPOMHOE IIEKTPUUYECKOE U
OJTHOPOJIHOE€ MAarHUTHOE TIOJIsI, TAPMOHUYECKHE KOJICOAHMS, MAaTEeMAaTHUYECKUN MAasSTHUK, WICANbHBIA TPYXHUHHBIM MasSTHUK,
TapMOHHYECKHE BOJIHBI, UJCAbHBIN KOJeOaTeNbHBIH KOHTYp, TOHKas JIMH3a, MOJEJEeH aToma, aTOMHOTO siipa U KBaHTOBOU
MOJIEJIH CBETA;




3. paznuyaTh YCJIOBHS (TpaHUIIBI, 00JIACTH) NPUMEHHUMOCTH (PU3WYECKHUX 3aKOHOB, TOHMMATh BCEOOIIUI XapakTep
(yHIaMEHTAIBHBIX 3aKOHOB U OTPAHUYEHHOCTh UCTIOIB30BAaHUS YaCTHBIX 3aKOHOB;

4. AQHAIU3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIC MPOLIECCHl U SIBICHUS, HCIOJNb3yd OCHOBHBIC IOJIOKEHUS U 3aKOHBI
AJIEKTPOJIMHAMUKU U CICHMAIIBHON TEOPUH OTHOCUTEIBLHOCTH (3aKOH COXPAaHEHHMsS AJIEKTPUUECKOro 3apsija, cuia Ammepa, cuia
JlopeHua, 3aK0H 3JIEKTPOMarHUTHOM MHAYKLIMH, npaBwiio JIenna, cBsa3b D1C caMOMHIYKIIMU B 3JIEMEHTE JIEKTPUYECKOU LENH CO
CKOPOCTHIO U3MEHEHUSI CHIIBI TOKA, TIOCTYJIAThl CIIEIHATILHON TEOPUU OTHOCUTEILHOCTH DWHINTEHHA);

5. AQHAIU3UPOBATh U OOBSCHATH KBAHTOBBIEC MPOILIECCHI U SIBICHUS, UCIIONb3Ys MOJOXKEHUS KBAHTOBON (pu3uku (ypaBHEHUE
OnHmTeitHa 115 GoTorddexTa, mepBrlii 1 BTOPOH MOCTynaThl bopa, IpuHIMI COOTHOIIEHUS HeompeaenénHocTen I eiizenodepra,
3aKOHBI COXPaHEHUS 3apsI0BOT0 U MaCCOBOT'O YHCEJ U DHEPTHH B SIEPHBIX PEAKIUAX, 3aKOH PaIMOAaKTUBHOIO paclaja);

6. OTMHCHIBATh (DU3MYECKHE MPOIIECCHI U SBIICHUS, UCIIONB3YS BEIMYMHBI: HAMPSHKEHHOCTH JICKTPUICCKOTO TIOJIS, TOTCHIIUA
ANEKTPOCTATUYECKOTO T0JISA, Pa3HOCTh MOTEHINANIOB, AIEKTPOABIIKYILAS CHIIA, MHIYKI[US MAaTHUTHOTO TOJIsl, MATHUTHBIN MOTOK,
cwia Amnepa, WHIYKTUBHOCTH, JJICKTPOABIDKYIIAS CUJIa CAMOWHIYKIIUU, SHEPTUs MArHUTHOTO IIOJISI MPOBOJHHKA C TOKOM,
PENATUBUCTCKUI UMITYJIbC, TIOJTHAS SHEPTHUS, YHEPTHS MOKOsI CBOOOAHON YaCTUIIBI, YHEPTHS U UMITYJIbC (JOTOHA, MACCOBOE YHCIIO
W 3apsil pa, SHEPTHUs CBSI3U SApa;

7. OOBSACHATH OCOOCHHOCTH MPOTEKaHWsI (PU3UUECKUX SBICHHI: 3JEKTPOMAarHUTHAs WHAYKIHS, CAMOMHJYKIIUS, PE30HAHC,
uHTephEepeHIHs BOJH, AU(paKus, AUCIEPCUs, MMOJHOE BHYTPEHHEE OTpaxkeHue, (potornekrpuueckuii adpdext (horoaddekr),
anbda- u 6era-pacnapl saep, TaMMa-u3IydeHue sep, pusndeckre NPUHIUIBI CIEKTPAILHOTO aHaIu3a U paboThI Ja3epa;

8. OMpCACIIATh HAITPABJIICHUEC MHAYKIIMY MAarHUTHOT'O IIOJIA IIPOBOJHHUKA C TOKOM, CHUJIbI AMHGpa " CHUJIbI HopeHua;
9. CTPOUTDH I/1306pa)KGHI/I€, CO31aBacMOC IIJIOCKHUM 3C€PKAJIOM, TOHKOH J'II/IH3OI71, H PACCUUTBIBATD €TI0 XapaKTCPHUCTUKHU,
10. IMPUMCHATH OCHOBOIIOJIAraromue aCTpOHOMUYCCKUC ITOHATHUA, TCOPHUU W 3aKOHBI JJI aHalln3a U 00BACHECHUS (1)I/I3I/I‘I€CKI/IX

MIPOLIECCOB, MPOUCXOASIINX B 3BE3/1aX, B 3BE3AHBIX CHCTEMaX, B MEKTaJaKTUIECKON Cpejie; NBIKEHUSI HEOECHBIX Tell, SBOIOINU
3BE3 1 BeeneHnoi;

11. MPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYUH C HCIOJIB30BAHHEM IMPSMBIX HU3MEpPEHUH, MpHU ITOM
KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YJIbTATHl MOJYYCHHOM 3aBUCUMOCTH (PU3WYECKUX BEIUYUH B BHJE TpadUKOB C
y4€TOM aOCOMIOTHBIX MOTPEITHOCTENH U3MEPEHHH, JIeNIaTh BHIBOBI IO PE3yIbTaTaM UCCIICIOBAHMUS;

12. IPOBOJAMTH KOCBEHHbIE H3MEPEHMs] (U3UYECKUX BEIMYMH, IPU 3TOM BBIOMPATh ONTHUMAJIBHBIM METOJ H3MEpEeHMs,
OLICHUBATh a0COJIFOTHBIC U OTHOCUTEIIBHBIE MIOTPEITHOCTH MPSMBIX U KOCBEHHBIX H3MEPCHHU;

13. MPOBOAMTDH ONBITHI IO MPOBEPKE MPENTIOKEHHON TMIOTE3bl: IUIAaHUPOBATh 3KCIEPUMEHT, COOMpaTh dKCIEPUMEHTAIbHYIO
YCTAaHOBKY, aHAIIM3UPOBATh MOJYYCHHBIC PE3YJIbTAThI U JICJIaTh BHIBOJI O CTATyCE MPEJIOKEHHON THIIOTE3bI,

14. ONUCHIBAaTh METO/IBI IOJYYEHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

15.  coOmogath mpaBuiia 6€30MacHOrO TPY/ia MPHU MPOBEICHUN UCCIIEIOBAHHI B paMKaxX Y4eOHOT0 SKCIIEPUMEHTA, MPAKTHKyMa
U y4eOHO-HCCIIeIOBATEILCKOW M MPOSKTHOW JESITEIbHOCTH C HMCIOJIb30BAaHHEM H3MEPHUTENBbHBIX YCTPOWCTB M J1a00pPaTOPHOTO
00opynOBaHUS;

16.  pemrate pacyéTHBIE 3a/1a4M C SIBHO 33JJaHHON M HESIBHO 3aJaHHOM (PM3UYECKON MOEIbI0: Ha OCHOBAHWU aHA/IN3a YCIIOBUS

BBI6I/IpaTB (I)I/I3I/ILICCKI/IC MOACIH, OTBCYAOIIHC TpC6OBaHI/IﬂM 3aa4yv, HNPUMCHATH (I)OpMyJ'ILI, 3aKOHBI, 3aKOHOMCPHOCTH U
IMOCTYJIAThI (bHSI/I‘IeCKI/IX TGOpI/Iﬁ IIprU HCIOJB30BaAHUHU MATEMATUUYCCKHUX MCETOJOB PCHICHUA 3aaad, IPOBOJUTH pvaéTBI Ha
OCHOBAHUHU HMMCIOMIMXCA HAHHBIX, AHAJMU3UPOBATH PCE3YJIbTATHI W KOPPCKTUPOBATH MCTOJAbI PCHICHUA C y‘léTOM TTOJIYUYCHHBIX




PE3yIbTaTOB;
17.  pemarp KayecTBEHHBIC 3aJaud, TpeOyIOIIMe NPUMEHEHHUs 3HAHWM M3 Ppa3HBIX pPa3leloB Kypca (U3MKH, a TaKxke
MHTErpalyy 3HaHUH W3 APYTHUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JOTMYECKYIO LIEMOYKY PACCYKACHUH ¢
OTIOPO HA U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS;

18.  ucmomp30BaTh TEOPETHYECKHE 3HAHUS IUIi OOBSICHEHHS OCHOBHBIX INPHHIMIIOB PAa0OTHI M3MEPUTEIBHBIX HPUOOPOB,
TEXHUYECKUX YCTPONUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;

19.  mpuBOIUTH MpPHMEPHI BKIAZa POCCHICKUX M 3apyOeKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSCHEHUE IPOLECCOB
OKpY’KaloIIero MUpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHUH;

20.  aHamM3MpOBAaTh M OIEHUBATH IIOCJIEACTBHS OBITOBOW M TPOM3BOJCTBEHHOH JEATEIBHOCTH YEIIOBEKA, CBA3aHHOW C
(U3NYECKUMU TPOLIECCAMH, C TIO3UIUI IKOJIOTUYECKOM O€30MaCHOCTH, MPEICTABICHUI O PAllMOHAIBHOM MPHUPOJIOOIB30BAHNY,
a TaKkKe pa3yMHOM HCIIOJIb30BAaHUH JOCTH)KEHHI HAYKH U TEXHOJIOTHHI /ISl JaJbHEHIIETr0 Pa3BUTHS YeJI0BEYECKOTO OOIIECTBa;

21.  TpuUMEHSTH pazIMuYHBIe COCOOBI paboThl ¢ MHPOpPManKel (HU3NYECKOTO COMEPKAHUS C MCIOIB30BAHUEM COBPEMEHHBIX
MHQOPMAIIMOHHBIX TEXHOJOTHH, TPH OSTOM HCIIOJIb30BaTh COBPEMEHHBIE HH()OPMALMOHHBIE TEXHOJOTMU IS TIOHMCKA,
nepepadoTKH M TPEIbSABICHUS Y4eOHOM M HAyYHO-TIOMYJISIpPHOW HHGOpMAIMH, CTPYKTYPHPOBAHUS W HHTEPIpPETAIHU
MH(OpPMAIHH, TTOJyYeHHOW U3 Pa3IMYHBIX UICTOYHHKOB, KPUTHYECKU aHAIM3UPOBATh MOIy4aeMyr0 HH(OpMALUIO U OIICHUBATh €&
JOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIMXCS 3HAHU, TaK ¥ HA OCHOBE aHaJIN3a HCTOYHNKA HH(OpMAIHH;

22.  OpOSBIATH OPraHU3AL[MOHHBIC M [TO3HABATEIbHBIE YMEHUS CAMOCTOSATEILHOIO MPUOOPETEHUsI HOBBIX 3HAHUN B Mpolecce
BBITTOJIHEHUS IPOEKTHBIX U y4eOHO-HUCCIIeIOBATENIbCKUX paboT;
23.  paboraTh B TpyHIe C MCIOJHEHHEM pa3IMYHBIX COLMAIBHBIX pOJEH, MIaHUPOBaTh pabOTy TIPYMIbI, PaLMOHAIbHO

pacnpenenarb IesTeIbHOCTh B HECTaHJIAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATh BKJIAJ Ka)/JIOTO U3 YYaCTHUKOB IPYIIbI B
peleHre paccMaTpiuBaeMoil mpooIIeMsl;

24.  TpOSBIATH MOTHBAIMIO K Oyaymed NpoQecCHOHANbHON NEeSTENFHOCTH IO CIEHUAIBHOCTAM (U3UKO-TEXHHYECKOTO
npouIs.




