MYHUIHNITAJIBHOE BIO/ZKETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJAEHUE
HYYPOBUYCKASA CPEJJHAA OBIIEOBPA3OBATEJIBHAS HIKOJIA

AHHOTauMs K pado4eil mporpamme
yueOHoro npeamera «®@usuka» 1is 11 kiaacca

Pabouas mporpamma y4yeOHOTO Tpeamera «Dusuka» obg3aTensHON MpeaMeTHOH 001acTh «EcTecTBEHHO-
HayYHBIC TIPEIMETHI» SBJISETCS 9acThI0 OCHOBHOM 00pa30BaTelbHOM MpOorpaMMEI cpeaHero oomero oopazoanus (OOIL
COO) MBOY Uyposuuckass COLI, paspaborana B cooTBercTBHH ¢ myHkToM 18.2.2. ®I'OC COO-2012 (c
n3MeHeHusIMH) Ha ocHoBe [IpumepHoii paboueil mporpammsl o ¢gusuke. Paboyas mporpamma no yueOHOMY mpeaMeTy
«®uzuka» nus 11 knacca npusenena B cootseTcTere ¢ @OII COO B yacTu cofepkaHusl U IUNIAHUPYEMBIX PE3YIbTATOB
ocBoenus nporpammbl Ha ypoBHe COO u peanmsyercs 1 ron B 11 kiacce.

[Ipu peanuzanuu pabodeil mporpaMMsl 1o ydeOHOMY mpeamMeTy «Du3HuKa» HCHONB3YIOTCS YU€OHHKH, BKIIIOYEHHBIC B
IMpunoxenue Ne2 OITY-2022 (npuka3 Munnpocsemnienust Poccun ot 21.09.2022 N 858):
1. Msxwumes I'.41. @usuka 11 knacc: yue6. st oOpazoBar. Opranusaiuii: 6a30Bbiii U yriay0. ypoBHH. — M.
IIpoceemenue

Pabouass mporpamma paspaboTaHa yuuTerneM (QHU3MKH IIKOJBI B COOTBETCTBHH C llomojkeHHeM O padodmx
MporpaMmax M ONpezesisieT OPraHu3alrio 00pa30BaTeNbHON AESTENFHOCTH yUUTENs B IIKOJIE MO mpeamery «Duznkay.
Pabouas nporpamMma CoOep KUT CIELYIONIIE CTPYKTYPHBIE JJIEMEHTHI:

-11€JIM U3y4YeHus yueOHoro npeamera «Pusukay;

-MecTo yueOHoro npeamera «Pusnka» B yueOHOM ILIaHe,

-cozepkanue yueonoro npenmera «Pusnkay;

-IIJIAHUPYEMBbIE Pe3yJIbTaThl (JITUHOCTHBIE, METAIIPEAMETHBIE U IIPEIMETHBIC);

-TeMaTH4ecKoe IUIaHHpOBaHue, chopMupoBaHHOE C ydé€TroM pabodell mporpamMmbl BOCITUTAHHS U BO3MOXXHOCTHIO
ncnonp3oBanus I0OP/IIOP.

Pabouass mporpamma obcyxkaena Ha 3aceganuu IIIMO yuuTeneil ecTecTBEHHO-HAyYHOTO IHKIIA, MPHHATA
pemreHueM rnenarorndeckoro cosera (mpotokon Nel ot 29.08.2023r.), yrBepxkneHa mpukazom mo MbBOY Uyposuuckas
COI Ne29 ot 01.09.2023 r. B kauectBe uactu coaepxkanus OOIT COO

Ha ocHoBe nanHoli mporpamMmbl yuutenem paspabateiBaetcs KTII B coorBerctBum ¢ I[lonoxkenuem o
KaJEeHIApHO-TEMaTHYECKOM IUIAHMPOBAaHMM IO Yy4eOHOMY mpeamery, Kypey, moxymo. KTII paccmartpuBaercss Ha
3acemannu LIIMO u cornacyercs ¢ 3amecturesnieM o Y BP.

Beinucka
13 OCHOBHOI1 00pa30BaTeIbHOI NMPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

PABOYAS ITPOTPAMMA
yueOHOoro npeaMera « Du3nka
aiaa 11 knacca
(0a30BbIii ypOBEHbD)
cpok peaju3auuu 1roj

HEJIX U3YYEHUSI YYEBHOTI'O ITIPEJJMETA
OCHOBHBIMH LETSIMHA U3yUYEeHUSI PU3UKH B 001IeM 00pa30BaHHU SIBIISTIOTCSL:
e (opMupoBaHUE UHTEpECA M CTPEMIICHHUS 00YYarONMXCS K HAYYHOMY H3YUYCHHUIO MPUPOJIBI, pa3BUTHE X
WHTEJUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEIH;
®  DPa3BUTHE NMPEJCTABICHUI O HAYYHOM METO/IE IO3HAHHS U (POPMUPOBAHHE HCCIICI0BATEIBCKOTO OTHOIICHHS K
OKPYIKAIOIIUM SIBJICHUSIM;
e (QopMupoBaHHE HAyYHOTO MHPOBO33PCHUS Kak pe3yjbTaTa HM3Y4YEHHS OCHOB CTPOCHHS MaTepuul H
(byHIaMEHTAJIbHBIX 3aKOHOB (DH3HKH;
e (QopMupoBaHue yMEHUI OOBACHATH SIBICHHS C UCIIOJIb30BaHNEM (PU3NYECKUX 3HAHHUK M HAYYHBIX JI0KAa3aTEIbCTB;
e (opmMupoBaHue MpeACTABICHUHI 0 PO (GU3UKH AJISI pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOIOTHH.
JocTmwkenne 3TUX 1elieid 00ecreunBaeTcsl peleHneM CIEAYIOMNX 3a/1a4 B polecce H3y4eHUs Kypca (GU3MKU Ha
YPOBHE CpEeIHETO O0IIero 00pa3oBaHus:
e mpuoOpeTeHNe CUCTEMBbI 3HAHMI 00 00ImKX PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIIOYAs MEXaHUKY,
MOJIEKYJISIpHYIO (PH3HKY, 27IeKTPOJMHAMHKY, KBAHTOBYIO (DU3HMKY M 3JIEMEHTHI acTpO()H3UKHY;
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e (QopMupoBaHrEe YMEHHUH MPUMEHSITH TEOPETUUECKUE 3HAHUS JJIsl OOBSCHEHUS] (PU3HUYECKHUX SBICHUN B IPUPOJC U JUIS
NPUHATHUS TIPAKTUUECKUX PELICHUM B IOBCETHEBHON KU3HU;

e  OCBOEHHE CIIOCOOOB peIICHHsI Pa3TUUHBIX 3a]a4 C SBHO 3aJaHHON (PH3MUYECKON MOJENbIO, 33/1a4, OApa3yMEBaIOINX
caMOCTOSTEThHOE co3JaHne (PU3NIECKON MOJIENH, aIeKBATHON YCIOBUSAM 331a4H;

e MOHMMaHHE (PU3NUYECKHX OCHOB W MPUHLMUIOB JCHCTBHUS TEXHUYECKUX YCTPOHCTB M TEXHOJIOTHUECKHX MPOLECCOB,
UX BJIMSHUS Ha OKPYKAIOUIYIO Cpeny;

® OBIAJCHHE METOJaMH CaMOCTOSTEIBHOTO IUIAHWPOBAHUS W IMPOBEICHHs (PU3NIECKHX IKCIIEPUMEHTOB, aHaJW3a U
WHTEpIpEeTaui HHPOPMAINH, ONIPECICHNUS JOCTOBEPHOCTH MOTYYEHHOTO pe3yIbTaTa;

®  CO3JaHuE yCIOBHM I pa3BUTHA YMEHUI IPOEKTHO-HUCCIIE0BATEIBCKON, TBOPUECKOH IEATEIBHOCTH.

MECTO YYEBHOI'O IPEJIMETA B YYEBHOM IIJIAHE

Ha uzydgenue Qusuku (0a30BBI ypOBEHB) HA YPOBHE CpeqHEro oomero oopasosanus B 11 kimacce otBogutes — 68
yacoB (2 yaca B HEJEIIO).

COIEPKAHUE YYEBHOI'O IPEJMETA

11 KJIACC

Paznen 4. DiaekTpoauHaAMHUKA

Tema 3. Maznummnoe nosne. InNeKmpomMazHUMHAA UHOYKUUSA

ITocrosiHHble MarHUTHL. B3auMoJieicTBHE MOCTOSIHHBIX MarHUTOB. MaruuTHoe moJie. BekTop MarHMTHON WHIYKIIWH.
[IpuHnun cynepno3uuuyu MarHUTHBIX HoJiel. JInHuy MarHuTHOW uHIyKuuu. KapTuHa MMHUi MAarHUTHOM MHIYKLIWHU OIS
MOCTOSIHHBIX MarHUTOB.

MarsuTHOE 1noje NpoBOAHUKA ¢ TOKOM. KapTuHa TuHUN HHAYKIUMY MarHUTHOTO HOJISL JUIMHHOIO MPSMOI0 NPOBOJHHKA
¥ 3aMKHYTOTO KOJIBIIEBOTO TIPOBOTHUKA, KATYIIKH ¢ TokoM. OmbIT DpcTtena. BzanMoaelcTBiE TPOBOAHUKOB C TOKOM.

Cuna Amrnepa, e€ MOIyJIb U HaIIpaBIICHUE.

Cuna Jlopeniia, e€ Mmoayns U HanpaBiieHue. [|BUKEHUE 3apsHKCHHOM YaCTHIIBI B OJJHOPOJTHOM MarHMTHOM moiie. Pabora
cunsl Jlopenua.

SIBneHUE dMEKTPOMATHUTHOW MHIAYKIHUA. [I0TOK BEKTOpa MarHUTHOW MHIYKIIUW. DJIEKTPOJBIDKYINAS CHJIA WHIYKITHH.
3aK0H JIEKTPOMArHUTHON MHAYKITUN Dapaes.

BuxpeBoe anekTpuueckoe mosie. IISKTPOABUKYINAS CHJIa HHAYKIIMA B MPOBOJHUKE, ABMKYIIIEMCS IMOCTYNATEILHO B
OJTHOPOJTHOM MarHUTHOM TIOJIC.

[IpaBuio Jlenna.

NHaykTUBHOCTS. SIBIEHHE CAMOMHAYKLHMH. DJIEKTPOABIKYIIAS CHUJIa CAMOUHIYKIUU.

DHEprusi MAarHUTHOTO TIOJIST KATYIIIKU C TOKOM.

DNEeKTPOMArHUTHOE T0JIE.

TexHuueckue ycTpoiicTBa U NPAaKTHYECKOE MIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTBL, 3JIEKTPOMATrHUTHI, 3JIEKTPOABUTaTENb,
YCKOPHUTEIN 3JIEMEHTAPHBIX YAaCTUL, MHTyKIIHOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE DIEKTPOHHOTO ITyYKa MarHUTHBIM TIOJIEM.

JInHUY MHAYKIMY MAarHUTHOTO MOJIS.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrrepa.

HetictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBneHuE 3IEKTPOMArHUTHON UHTYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTB 3JIEKTPOJIBHXKYIIEH CUJIbI MHAYKIIMHU OT CKOPOCTH U3MEHEHUS] MAarHUTHOTO IOTOKA.

SIBneHue cCaMOUHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomol

N3yueHue MarHuTHOT O MOJISI KATYIIKU C TOKOM.

UccnepoBanue AeiCTBUS NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

UccnenoBanue SBIEHUS AIEKTPOMATHUTHON WHIYKITUH.

Pa3nen 5. Kosie6anus u BOTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble KoJ1e0anus

KonebartenvHast cucrema. CBOOOIHBIE MexaHWueckue kojeOanus. ['apmonmdeckue koneOanus. Ilepuwon, yactora,
ammutyna u Qasza konebanuid. IlpyxuHHBIM MasTHUK. MaremMaTHuecKuil MasTHUK. YpPaBHCHHE TapMOHHYECKUX
koneOanuii. [IpeBpalieHre 3HEPTUN MPU FAPMOHUYCSCKUX KOJICOaHMSIX.

KonebarensHbiii KOHTYp. CBOOOIHBIE JIEKTPOMArHWUTHBIE KoJicOaHHWS B HICAILHOM KOJIeOATEIIbHOM KOHTYpE.
AHanorus MEXIy MEXaHWYECKUMH W 3JCKTPOMArHUTHBIMH KojeOanmsmu. Popmyma TomcoHa. 3akoH COXpaHCHHS
SHEPTUHU B UJCATHHOM KOJIe0aTeThHOM KOHTYPE.



[IpencraBnenne o 3aryxammux KojeOaHUsAX. BBIHYXIeHHbIE MexaHWUecKkue KoseOanus. Pe3oHaHc. BwIHYXIeHHBIE
3JIEKTPOMAarHUTHBIE KOJIEOaHMs.

[lepemennslit Tok. CHHYyCOMAATBHBIA IEpEMEHHBIN TOK. MOIITHOCTH MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U JeHCTBYIOIIEe
3HAUEHUE CWJIBI TOKA U HANPS>KEHUS.

Tpancdopmatop. [Ipon3BoacTBo, epenaya U MOTPeOICHUE IIEKTPUIESCKON SHEPTHH. JKOJIOTHUECKHE PUCKH TIPH
MIPOM3BOCTBE ANEKTPOIHEPrur. KybTypa UCIIONb30BaHUS JIEKTPOIHEPTHH B TOBCETHEBHON KU3HU.

TexHudeckue ycTpoiicTBa U MPaKTHUECKOE MPUMEHEHUE: IIEKTPUUECKUI 3BOHOK, T€HEpPaToOp NEPEMEHHOI0 TOKA, TMHUN
3NeKTporepenad.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB Koie0aTenTbHON CHCTEMBI (TIPYKUHHBIN HITH MaTeMaTHIeCKUH MasSTHUK).

Habmronenne 3aTyxatommx KoneOanni.

HccnenoBanne cBONCTB BRIHYXICHHBIX KOJICOaHUH.

Hab6nronenne pezonanca.

CB00OOIHBIC PIEKTPOMArHUTHBIE KOJIeOaHusI.

OciuiiorpaMMsl (3aBUCUMOCTH CUJIBI TOKA M HAIIPSDKEHUS OT BPEMEHH ) JIJIS 3JICKTPOMArHUTHBIX KOJIeOaHH.

Pe3onanc mpu nociaenoBaTeIbHOM COSAMHEHUH PE3UCTOPA, KATYIIKYA HHAYKTUBHOCTH U KOHIEHCATOPA.

Moienb TMHAN 3TIEKTPpOIIepeaadn.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomol

HccnenoBanne 3aBUCUMOCTH TIEPUOJIa MAJIBIX KOJeOaHUi rpy3a Ha HUTH OT JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanue nepeMEHHOI0 TOKA B LIETIH U3 TIOCIEA0BATEIbHO COEAMHEHHBIX KOHIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMPOMAZHUMHbLE 80TTHBL

MexaHnndeckne BOJHBI, ycioBHs pacnpoctpanennsd. Ilepmox. CKopocTh pacmpocTpaHEHHS W JUIMHA BOJHBIL.
[Tomepeunsie u pomonbHbIe BOMHBEL VHTephepeHnns u audpakius MeEXaHHIeCKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. I poMKOCTH 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DIIEKTPOMAarHUTHBIC BOJIHEIL. Y CIIOBUS M3JIYICHHSI SJIEKTPOMArHUTHBIX BOJTH. B3anmuas opuenTarus Bektopos E, B, V B
AJNIEKTPOMArHUTHOM BoiiHE. CBOMCTBA 3JCKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHUE, TOJIsIpu3anus, Audpakius,
naTepdepernus. CKOPOCTh 3MEKTPOMArHUTHBIX BOJH.

[lIxama 37eKTpOMarHUTHEIX BOJH. [[prMeHEHNE 37IEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBS3U U TeNeBUAEHUA. Paaronokaiusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLICH CpeIbl.

TexHuueckue ycTpoicTBa U NPaKTHUECKOE IPUMEHEHHE: MY3bIKAIbHBIE HHCTPYMEHTBI, YIbTPa3BYKOBasi JUArHOCTHKA B
TEeXHHUKE U MEIUIIMHE, pajiap, paAuONpUEMHIK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieds.

Jlemoncmpayuu

O0pazoBaHue U pacpoCTpaHEHHE TIONIEPEYHBIX U TPOAOIBHBIX BOIH.

KoneGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habnronenue oTpakeHUs: ¥ PETOMIICHHS MEXaHMYESCKHX BOJIH.

Habmonenne narepdepeHnm u audpakuy MEXaHHIECKUX BOJTH.

3BYKOBOM pe30HaHC.

HabmroieHne cBsi31 TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMILTUTY/IOW U YaCTOTOW KOJIeOaHMIA.

UccnenoBanne CBOWCTB 3JEKTPOMATHUTHBIX BOJH: OTpa)XXeHHWE, NpPEJOMJICHHe, NOJSApH3anusi, JUPpaKmus,
UHTEep(EpEeHIIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IlpsgmoiinHETHOE pacHpoCTpaHEHHE CBeTa B OJHOpPOAHOW cpene. Jlyu cBera. ToueuHblid
HMCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHsI cBeTa. [locTpoeHre H300pakeHUH B TNIOCKOM 3EpKaJIe.

[Ipemomnenne cBera. 3aKOHBI TMPETOMIICHHSI CBeTa. AOCONIOTHBIN TMoOKaszarenb mnpenomieHus. [lomHoe BHyTpeHHee
oTpakeHue. IIpenenpHplil yroj IOJHOTO BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus cBera. CnoxxHbIN coctaB Oesoro csera. L{BeT.

Cobuparome u paccenBaroliue JHH3bI. ToHKas nuH3a. DOKYCHOE PACcCTOSHUE M ONTHYECKAas CUJIa TOHKOW JIMH3BIL.
[TocTpoenne m300pakeHN B COOMPAIONTNX M PacCEUBAOIMNX JHUH3aX. DOpMyITa TOHKOW JIMH3EL. Y BEIHMYCHUE, TaBaeMOe
JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKOMN ONTHUKH.

BonnoBast onrtuka. Wuatepdepennus cBera. KorepeHTHBIE HCTOYHUKUA. YCIOBUS HAOMIONCHUS MaKCHMyMOB |
MHUHUMYMOB B MHTEP(PEPEHIIMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpaknus ceera. JudpakumonHas pemérka. YcioBue HaOMIOACHUS TJIaBHBIX MaKCUMyMOB TMpU TaJCHUH
MOHOXPOMAaTHYECKOTO CBETA Ha TUGPAKIIMOHHYIO PEIIETKY.

[Monsipuzanus ceera.

TexHuYecKHEe YCTPOWCTBA W MPAKTUYECKOS TNPUMEHEHHME: OYKH, Jiyna, (oToamnmapar, MPOSKIMOHHBIM armapar,
MHUKPOCKOII, TEIIECKOII, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS PEIETKA, TTOISAPOUS.

Jlemoncmpayuu

[IpsamonuHeliHOE pacpocTpaHeHue, OTpaKeHUeE U mpefoMiieHue cBeta. OnTHuecKre mpruoophl.
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[TomHOE BHYTpEHHEE OTpaxkeHne. MoJienb CBETOBOA.

HccnenoBanue cBOMCTB M300paKEHUH B JIMH3AX.

Mojienu MUKpPOCKOIIa, TEIEeCKOIa.

Habmonenve nHTEpQEepeHITNN CBETA.

Habmonenne qudpakmnmu cera.

HabmroneHue qucnepcuu cBera.

[Tomyuenue cexTpa ¢ MOMOIIBIO TPU3MBI.

[Mony4eHue ciekTpa ¢ MOMOIIBIO TUPPAKIHOHHON PEIIETKH.

HaO:ronenue nonspuszanuy cBera.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomoi

N3mepenue nokazaTens NpeaoMIeHHs CTEKIA.

HccnenoBanne cBONWCTB N300payKEHUH B JTMH3AX.

Hab6nronenue mucriepcuu cBeTa.

Pa3nen 6. OcHOBBI cielIUaIbHOI T€OPUH OTHOCHTEIbHOCTH

I'paHunBl  DPUMEHUMOCTH KJIACCHYECKOM MexaHUKH. [locTysmaTel CHELMANIBHONM TEOPUM  OTHOCUTEJIBHOCTH:
WHBAapUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe, MPUHIIMIT OTHOCUTEIHHOCTH DWHIITEeHHA.

OTHOCUTENBHOCTD OTHOBPEMEHHOCTHU. 3aMEATICHNE BPEMEHH 1 COKPAILIEHHUE THHBI.

DHEPTUs ¥ UMITYJIbC PETSITHBIUCTCKON YaCTHIIBI.

CBsI3b MacChl C SHEPTUEH U UMITYJIbCOM PENATHBHUCTCKON YaCTUIIBI. DHEPTHS TOKOSI.

Pasznen 7. KBanroBasi puszuka

Tema 1. Inemenmol KGAHRMOBON ONMUKU

®dotonbl. Dopmyina [1nanka cBs3u 3HEPTHH POTOHA C €T0 YACTOTON. DHEPTHS U UMITYJIBC OTOHA.

OtkpeiThe U uccnenoBanue Goroddpdexra. Ombitel A. I'. CroneroBa. 3akonsl GoToaddekra. YpaBHenue DitHInTeiiHA
st poroaddexra. «KpacHas rpanutiay hotorddexra.

Japnenne ceeta. OmbiTel I1. H. JIeGeaena.

XuMH4eCKoe IeHCTBUE CBETA.

TexHMUECKHE YCTPONUCTBA U MPAKTUYECKOE MPUMEHEHHE: (POTOIEMEHT, (POTOIATUUK, COTHEUHAs OaTapesi, CBETOANO/.

Jlemoncmpayuu

doTto3h ekt Ha yCTaHOBKE C IMHKOBOW TIACTHHOM.

HccnenoBanne 3ak0HOB BHENTHETO PoTOdIPdeKTa.

Ceeronuon.

Conneunas OaTtapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa no paccesnuto o -uactun. [lmanerapnas mozmens atoma. IlocTymatsr
Bopa. U3nyuenue u norinomeHne GOTOHOB MPH IEPeXoie aToMa C OAHOTO YPOBHS SHEPrUH Ha Ipyroil. Buasl cnekTpos.
CriekTp ypoBHEH 3HEPTUU aToMa BOJIOPO/aA.

Bonnossie cBoiicTBa yactuil. Bonusr ne bpoitng. KopnyckynsapHo-BOTHOBOM Tyalii3m.

CrioHTaHHOE M BBIHY)KICHHOE U3IIy4CHHE.

TexHuueckue ycTpoiicTBa M NpaKkTHYECKOE NMPHMEHEHME: CIEKTPaJbHBIM aHalu3 (CHEKTPOCKOI), J1a3ep, KBAHTOBBIH
KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnroaenue nuHEHYaTHIX CIEKTPOB W3y ICHHS.

JIazep.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomol

HaGmroneHue muHERYaTOro CrexKTpa.

Tema 3. Amommnoe aopo

DKCHEPUMEHTHI, JIOKa3bIBAIOIINE CIIOXKHOCTH CTpoeHus spa. OTkpbiTHe pagunoaktuBHocTH. OmbiThl Pesepdopaa mo
OTpECICHUIO COCTaBa pagMOaKTUBHOrO wu3nyueHus. CBoiictBa anbda-, OeTa-, TaMMa-u3IydeHus. BrusHue
PaluOaKTUBHOCTH HA JKUBBIC OPraHU3MB.

OTkpeITHE MPOTOHA M HelTpoHa. Hyknonnas moxmens siapa ['eitsenOepra—lBanenko. 3apsa aapa. MaccoBoe uyucio
snpa. MU3oTomsl.

Anbda-pacniaz. DNEeKTPOHHBIN M MO3UTPOHHEIN OeTa-pacnai. ['aMma-u3inydeHue. 3akOH paJloaKTHBHOTO pacmaia.

DHeprus CBsI3U HYKJIOHOB B siipe. SnepHble ciitbl. JledekT Maccsl sipa.

SnepHble peakuuu. JlesieHUe U CUHTE3S s1IEP.

SAnepusiii peakrop. TepMmosiaepHbIit cuuTe3. [Ipo0IeMbl ¥ IEPCIEKTHBHI AACPHON IHEPIeTUKU. IKOIOTHUSCKUE ACTIEKThI
SICPHON YHEPIeTHUKH.

OnemeHTapHble YacTUIbl. OTKPHITHE TO3UTPOHA.

Metonbl  HaONIOJACHUS W PETHCTpalil  3JCMEHTAPHBIX  YacTHII.

dyHramMeHTalIbHBIE B3auMoaecTBUs. ENMHCTBO hU3MuecKoi KapTHHBI MUpA.
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TexHUYecKkre yCTPOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: O3UMETp, KaMmepa BuiibcoHa, siiepHBIN peakTop, aTOMHAas
oomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomoi

HccnenoBanme TpekoB YacTHII (IT0 TOTOBBIM (OTOTpadusam).

Paznen 8. DineMeHTHI AaCTPOHOMUHU U ACTPOPU3HUKHU

DTarsl pa3BUTHS acTpoHOMUH. [IpHuKIagHOE M MUPOBO33pEHUECKOE 3HAYCHNE ACTPOHOMHHU.

Bun 38é3mH0T0 Heba. Co3Be3mus, sipKue 3BE3/IbL, TUTAHETHI, UX BUANMOE JBI)KEHHUE.

ConHeuHas cucTema.

Connne. ConneuHas akTUBHOCTh. Mcrounuk sHeprum ConHiIa U 3BE3A. 3BE3ABI, UX OCHOBHBIC XapaKTEPUCTHUKHU.
JunarpaMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3MBI TJIABHOM MOCIEIOBATENBHOCTH. 3aBUCHUMOCTb «Macca —
CBETUMOCTBY» JIJIsl 3BE3/1 TJIAaBHOM TMOCeI0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3B€31. COBpeMEHHBIE MPEACTABICHHUS O
MPOUCXOXKIEHNHU 1 dBooniu CoJTHIIA U 3BE37. DTaIbl )KU3HA 3BE3]I.

Mnieunsiit [IyTe — nHama Nanaktuka. [lonoxxenue u apmwkenue Connua B ['anaktuke. Tumnel ranaktuk. PanguoranakTuku
Y KBa3apsl. YEpHBIE OBIPHI B SAPax TalaKTHK.

Bcenennas. Pacimpenne Bcenennoii. 3akon Xab60ma. Pasberanne ramaktuk. Teopus bombmoro B3psiBa. PenmmkroBoe
H3IIy4YCHHUE.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMHH.

Yyenuueckue nabnwooenus

HaGmroneHust HEBOOPYKEHHBIM TJIA30M C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUH JIJIsl OTIPEICIICHUS MTOJIOKEHUS
HeOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/usl CEBEPHOTO MONTYIIAPHS U IPKUE 3BE3IBL.

Hab6mronenus B reneckon Jlyael, mianet, Mieanoro [lyrtu.

O0o0maomee NOBTOpeHne

Ponp m3mky u acTpOHOMHH B DKOHOMHYECKOH, TEXHOJOTHUYECKOHN, COITMAIIGHON M ITHUYECKOH cdepax mesTenbHOCTH
YeNoBeKa, POJib U MECTO (DM3WKHM M aCTPOHOMHH B COBPEMEHHOW HAay4YHOH KapTWHE MHUpa, POJIb (U3NYECKOIl TeopHuu B
(hopMUpOBaHUM TpeACTaBIeHUH O (HU3NYECKOW KapTHHE MHpPa, MECTO (PH3MYECKON KapTHHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHHUI O IPUPO/IE.

Me:xnpeaMeTHbIe CBSI3H

Uzyuenne kypca ¢puzuku 6a30Boro ypoBHs B 11 Kilacce OCyIIECTBISIETCS ¢ YIETOM COJCPIKATEIBHBIX MEKIIPEIMETHBIX
CBsI3eH ¢ KypcaMu MaTeMaTuKH, OMOIIOTHHU, XUMHH, Teorpad)uu U TEXHOIOTHH.

Meosicnpeomemmuvle noHsamus, CBS3aHHBIE C W3YyYCHHEM METOJIOB HAYYHOTO IIO3HAHUS: SBJICHHWE, HAYYHBIH (QaKT,
rUIoTe3a, pusndeckas BeIMYMHA, 3aKOH, TEOpUs, HAOII0IeHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIENb, H3MEPEHHE.

Mamemamuxka: pelieHHe CUCTEMbI ypaBHEHUH, TPUTOHOMETpUYecKkrue (QYHKIHU: CUHYC, KOCUHYC, TAaHT€HC, KOTaHT'€HC,
OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HMX MPOEKIWH Ha OCH KOOPIMHAT, CJIOXEHHE BEKTOPOB,
MIPOM3BOHBIE 3JIEMEHTAPHBIX (DYHKIHH, MPU3HAKH MMOAOOHS TPEYTOBHUKOB, ONPENeIeHNe TUIOIMAIH TIIOCKUX (QUryp U
00BEMa TeT.

buonocua: snextpudeckue SBICHUS B KHUBOW NPHpOJE, KoneOaTeNbHBbIE TBMKCHUS B JKUBOM TPUPOIE, ONTHYECKUE
SIBIICHUS B )KUBOU MPUpO/Ie, NEUCTBUE paAHaIlii Ha KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB W MOJEKYJ, KPHUCTAIJIMYecKas CTPYKTypa TBEPABIX TeJ, MEXaHHU3MBbl 00pa3oBaHUS
KPUCTAJUIMYECKON PEIIETKH, CIIEKTPaIbHBIN aHAIIN3.

l'eoepagus: marHUTHBIE TTONIOCA 3eMITH, 3aJIEKH MarHUTHBIX PyA, (OTOChEMKA 36MHOM MOBEPXHOCTH, MpPEACKa3aHUE
3eMJICTPSICEHUH.

Texnonozusi: TAHAM BIEKTpPOIIEpeIad, TeHepaTop MePEMEHHOTO TOKa, 3JIEKTPOABUTaTeNb, HHAYKIIMOHHAS TI€Yb, pajap,
paauonpuéMHUK, TeJICBU30p, aHTeHHa, Tejedon, CBY-neub, NPOCKIIMOHHBIN aIlapar, BOJOKOHHAS ONTHKA, COJHEYHAsS
Oarapes.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJTHEI'O
OBLIEI'O OBPA30BAHUS

OcBoenue yueOHoro npeamera «Pusnka» Ha ypoBHE CpeaHEro odriero oopasoBanus (0a30BbIil ypOBEHbB) JOIKHO
00ecneynTh TOCTHKEHHIE CICIYIOIUX JIMYHOCTHBIX, METAlPEIMETHBIX M IIPEIMETHBIX 00Pa30BaTENIbHBIX PE3YIIbTATOB.
JINYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE pE3yJIbTaThl OCBOCHUS Yy4eOHoro mnpenmera «®u3uka» JODKHBI OTpakaTb TOTOBHOCTh U
CIIOCOOHOCTh OOYYAKOILIMXCSl PYKOBOACTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH MO3MLUEH JHYHOCTH, CHCTEMOMN
HOEHHOCTHBIX OpHeHTaHHﬁ, MO3UTHUBHBIX BHYTPCHHHUX Y6C)KIICHI/H71, COOTBCTCTBYIOIIMUX TpPaJUIIMOHHBIM [CHHOCTAM
pOCCUIICKOTr0 00LIECTBa, PACIIMPEHUE KU3HEHHOTO OMbITA U OIBITA JACATEIBHOCTH B MPOIECCE Pealr3alii OCHOBHBIX
HaIpaBJICHHUI BOCITUTATEILHOMN JIEITEIBHOCTH, B TOM YKCIIE B YACTH:
1) rpakIaHCKOro BOCIUTAHNSA:



c(hOopMUPOBAHHOCTh TPAXKTAHCKOH MO3UIIMUA OOYYAOIIErOCs KaK aKTHBHOIO M OTBETCTBEHHOTO 4JIEHA POCCHICKOTO
00111eCTBa;

MPUHSATHE TPAIUIMOHHBIX 00IIEYETOBEUSCKUX TYMAaHUCTUICCKUX U IEMOKPATHUECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEILHOCTh B MHTEPECAaX TPaXKIAHCKOr0 O0IIECTBA, YYaCTBOBATh B CAMOYIIPABICHUH
B 00pa3oBaTeNbHON OpraHU3alNY;

YMEHHE B3aUMOJICHCTBOBATh C COI[MAILHBIMUA HHCTUTYTaMHU B COOTBETCTBUHM C MX (DYHKIUSIMHU M Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTapHOW U BOJOHTEPCKOH NESITEIHHOCTH;

2)NaTPHOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUUCKON IPpa)IaHCKON UICHTHYHOCTH, TATPHOTU3MA;

IIEHHOCTHOE OTHOIIICHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JJOCTH)KCHUSM POCCHICKHUX YUEHBIX B 00JaCTH (DU3MKH U
TEXHUKHU;

3)1yX0OBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIlUI0 U IMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh HA MOPaIbHO-HPABCTBECHHBIC
HOPMBI U IICHHOCTH, B TOM YHCJIE B JIEATEIILHOCTH YUEHOTO;

0CO3HAaHKE JJMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAyIIEro;

4)3cTeTH4eCKOro BOCIUTAHMS:

ACTETHYECKOE OTHOIIIECHHE K MUPY, BKITFOUAs SCTETHKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO (PU3NMUECKON HayKe;

5)Tpya0BOro BocIMTaAHMSI:

WHTEpEC K Pa3iuuHbIM cdepaM MpoPecCHOHAFHON AESTENFHOCTH, B TOM YHCIE CBSA3aHHBIM C (DU3MKOH M TEXHUKOM,
YMEHHE COBEpILIATh OCO3HAHHBIN BEIOOP Oy yiieii mpodeccruu U peain30BbIBATh COOCTBEHHBIC KU3HEHHbIE IJIaHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U caM000pa30BaHHIO B 00IacTH (PU3UKHU HA MPOTSHKEHUH BCEH YKHU3HU;

6)3K0/I0rH4€eCKOr0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HKOJOTHIECKOH KYJIBTYPHhI, OCO3HAHHE TII00ATHHOTO XapakTepa SKOJIOTHYECKHUX MPOoOIIeM;

TUTAHUPOBAHUE U OCYIICCTBJICHHUE JCHCTBUN B OKPY)KAKOIIEH Cpejic Ha OCHOBE 3HAHMS IIEJICH yCTONYMBOTO Pa3BUTHSI
YeJI0BEYeCTBa;

pacIIMpEeHHE OMbITA ACATEIBHOCTH YKOJIOTUIECKON HAMPABICHHOCTA HA OCHOBE MMCIONIUXCS 3HAHUH M0 (hU3HKE;

7)EeHHOCTH HAYYHOIO MO3HAHUS

c(hOopMHPOBaHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NUECKOW HAYKH;

OCO3HAHHUE IICHHOCTH HAYYHOU JESTEIBHOCTH, TOTOBHOCTh B MPOIIECCE U3YUCHUS (PU3UKH OCYIIECTBIIATh MTPOCKTHYIO U
HCCIIEIOBATENBCKYIO JIESITEBHOCTh HHUBHYIBHO U B TPYIIIIE.

METAINPEJAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePcAJIbHbIE YUeOHbIEe TeiicTBUS

ba3oBble Jornyeckue aecTBu:
CaMOCTOSTENHHO (hOPMYITUPOBATH U AKTYAITH3HPOBATH POOJIEMY, pacCMaTpUBaATh €€ BCECTOPOHHE;
OMpPENEIATh LeNU EATEeILHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHKEHUS;
BBISBJISITh 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B PACCMATPUBAEMBIX (DU3WUYECKUX SBICHHSIX;
pa3padaThIBaTh IJIaH PEHICHUS MPOOIEMBI ¢ YIETOM aHak3a HMEIOIUXCSl MaTEPUATLHBIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBH B JICATCIBbHOCTH, OLICHUBATh COOTBCTCTBUC pe3yanaTOB oeiIsaM, OIICHUBATh pI/ICKI/I HOCJIGIICTBI/Iﬁ
JIEeATCILHOCTH;
KOOPJIWHUPOBATH U BEITIONHATE PAa0OTY B YCIOBUAX peaIbHOTO, BUPTYATLHOTO M KOMOWHUPOBAHHOTO B3aMMOICHCTBHS,
pa3BHUBaTh KPEaTUBHOE MBIIUICHUE MPH PEIICHUH )KU3HEHHBIX TPOOIeM.

ba3oBble ucciienoBarebCcKe AeiiCTBUSA.
BJIQJICTh HAYYHOH TEPMHUHOJIOTUEH, KITFOUSBBIMHU MOHATUSIMH U METOJIaMU (PU3UUECKON HAYKH;
BIIQJICTh HABHIKAMH Y4YeOHO-HCCIICIOBATEIBCKOW M IMPOCKTHOM JAEATENBHOCTH B 00JAacTH (DU3UKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSTEILHOMY TIOMCKY METOIOB peIleHUs 3afad (PM3UYECKOTO COJACPIKaHUS, TPUMEHEHHIO
pa3JII/IT-IHI)IX METOIO0B ITO3HAHMA,
BJIAACTh BUAAMU ANCATCIIBHOCTHU I10 HOJIy‘IeHI/IIO HOBOI'O 3HaHUA, €TI0 I/IHTepHpeTaHI/II/I, npeo6pa3OBaH1/H0 nu HpI/IMeHeHI/IIO B
Pa3IMYHBIX YYeOHBIX CHTYaIlUAX, B TOM YHUCIIE IPU CO3J]aHIH YISOHBIX ITPOSKTOB B 00IACTH (U3UKU;
BBUSIBIIATh NPUYMHHO-CIICICTBEHHBIE CBS3M W aKTYaJU3UPOBAaTh 3a/ayy, BBIIBUIaTh TUIOTE3y €€ pELICHUS, HAXOAUTH
apryMEHTHI U1l 10Ka3aTelIbCTBA CBOMX YTBEPKACHUI, 3a/1aBATh TAPAMETPhl U KPUTEPUU PELLEHUS;
AQHAIM3UPOBATH IMOJYYCHHBIE B XOJI€ PELICHUS 3aJauyd Pe3yibTaThl, KPUTHUECKU OLIEHUBATh UX JOCTOBEPHOCTb,
HpOI‘HO3I/Ip0BaTL NU3MCHCHHEC B HOBBIX yCJIOBI/IHX;
CTaBUTH U GOPMYITUPOBATh COOCTBEHHBIC 32/1a4H B 00pa30BaTEILHON ACITEIHLHOCTH, B TOM YHCIIE ITPH U3YYCHUU (PH3UKHY;
JIaBaTh OIICHKY HOBBIM CHTYAIlVsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT,
YMETb NIEPEHOCHUTh 3HAHUS 110 (DU3HKE B MPAKTUYECKYIO 001aCTh KHU3HEIEATEIILHOCTH;
YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MTPEIMETHBIX 00IacTel;
BBIIBUI'aTh HOBBIC UJICH, Hpennaran, OpI/II‘I/IHaHBHI)Ie IIoaxodbl U pemeHI/m;
CTaBUTH HpO6HeMBI " 3a71a4H, I[OHyCKaIOIHI/Ie aHBTepHaTI/IBHBIe pemeHI/m.
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Pa6ora ¢ undgopmanmueii:
BJIAACTH HaBbIKaMU MTOJTYYCHUSA I/IH(i)OpMaHI/II/I (1)I/I3I/I‘ICCKOFO COACPIKAaHUA U3 UCTOUYHUKOB PA3HLIX TUIIOB, CAMOCTOATCIIBHO
OCYIIECTBISATh TOWCK, aHANIMW3, CHUCTEMAaTH3aIlMI0 W WHTEpIpeTanio HWHQOpPMAlMK pa3idHBIX BHIOB H (opM
TIPEJICTaBICHNUS;
OIICHHUBATH JIOCTOBEPHOCTH WH(OPMAITHH;
HCIIOJIL30BaTh CPCACTBA I/IH(l)OpMaHI/IOHHI)IX U KOMMYHHKAlIMOHHBIX TEXHOJOTHIl B peUICHUN KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX W OpPraHU3allMOHHBLIX 3ada4d C CO6JHOIIGHI/ICM Tpe6OBaHHﬁ OPTOHOMUKH, TEXHUKH 6e3OHaCHOCTI/I,
THTHEHBI, pecypcocOepekeHus, MPABOBBIX U STHYECKHX HOPM, HOpM HH(OPMAIIMOHHOW 0€301aCHOCTH;
CO3aBaTh TEKCTHI (YM3WYECKOTO COAEPIKAHUSA B PA3NUYHBIX opMmaTax ¢ y4éToM Ha3zHaueHUs WHGOpMAIUHN U IEIeBOI
ayIUTOPHH, BEIOUpAsi ONTHMAaIBHYIO (DOpMY MTPENICTABICHUS M BU3yaTU3aIIH.

KoMMmyHukaTHBHBIE YHHBepcaJbHble yueOHbIe JefcTBUS:
OCYILECTBIIATH OOIIEHHE HAa YpOKax (PM3UKH U BO BHE-YPOUHOU JEATEILHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYyallui U CMATYaTh KOH(IUKTEI,
Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIB30BAHNUEM SI3BIKOBBIX CPEJCTB;
MOHUMATh U UCIIOJIb30BATh IPEUMYIECTBA KOMaHAHON U MHANBUIYAIBHON PabOTHI;
BBIOMpPATh TEMAaTHKY U METOABI COBMECTHBIX ACHCTBHH ¢ y4€TOM OOIIMX MHTEPECOB M BO3MOKHOCTECH Ka)KAOTO 4jeHA
KOJIJIEKTUBA;
IPUHUMATh LEJIM COBMECTHON JEATEIBbHOCTH, OPraHU30BBIBATH M KOOPAUMHUPOBATH ACUCTBUS MO €€ JOCTHKEHUIO:
COCTaBJIATH IUIaH AEUCTBUI, paclpelensaTh posid ¢ yU4ETOM MHEHUH y4aCTHHKOB, OOCYXAAaTh Pe3ylbTaThl COBMECTHOM
paboThI;
OLIGHUBATbh Ka4€CTBO CBOETO BKJIAA U KAKAOTO YYaCTHUKA KOMaH/bI B OOLIMI pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;
[IpeaJIaraTb HOBbIE IIPOEKTHI, OLEHNUBATH UJEU C MIO3ULIMHM HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;
OCYILLECTBIIATh IO3UTUBHOE CTPATETUYECKOE IIOBEJCHUE B PA3JIMYHBIX CHTyalUsiX, IPOSABIATE TBOPYECTBO U
BOOOpa)keHHE, ObITh HHULINATHBHBIM.

PeryasTuBHbIe yHUBepPcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusamnusi:

CaMOCTOSITENIFHO OCYIIECTBJISATh IMO3HABATEIBHYIO ACATEIBHOCTh B 007acTH (DM3MKM M aCTPOHOMUU, BBIBISTH
MPOOJIEMBIL, CTAaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 33]1a4H;

CaMOCTOATENIbHO COCTABJIATH IUIAH PEIICHUS] PACUETHBIX M KAYECTBEHHBIX 3371y, TUIAH BBIMIOJIHEHHUS MPAKTUYECKOU
paboThI ¢ Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEIIIOYTCHHIA;

JlaBaTh OIICHKY HOBBIM CUTYaLIUsM;

pacIIupATh paMKH y9eOHOTO IpeaAMETa Ha OCHOBE JIMYHBIX MTPEATIOUTCHHI;

JleiaTh OCO3HAHHBIN BEIOOD, apTYMEHTHPOBATH €0, OpaTh Ha ce0S OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TPOSIBJIICHUIO 3PYIUIMK B 00JacTH (DU3UKU, MMOCTOSHHO IMOBBINIATH CBOM
00pa3oBaTenbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJ1b, IMOIHOHAJILHBII UHTE/IEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYalldSM, BHOCUTb KOPPEKTHUBHI B JIEATEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
LeIsM;

BIIAJICTh HABBIKAMH TT03HABATEIIHFHON PedICKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN M MBICTUTEIBHBIX IPOIIECCOB,
HX PE3YJbTATOB U OCHOBAaHUM;

HCITOJTB30BaTh MPUEMBI pedICKCUN JTS OTICHKU CUTYaIliH, BEIOOpa BEPHOTO PEIICHNS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS M0 UX CHUKCHHIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI APYTHUX IIPU aHATU3E PE3YJIbTATOB ACSITEILHOCTH;

MIPUHUMATE CeOsl, TOHUMAast CBOM HETOCTATKH U JOCTOMHCTBA,;

MIPUHUMATH MOTHUBBI 1 apTYMEHTHI IPYTUX MIPH aHAIN3€ PE3YIbTATOB JESITEILHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKH.

B mpormiecce mocTKeHNsT TMYHOCTHBIX PE3YJIhTaTOB OCBOSHHSI MPOTPAMMEI 10 (PHU3HMKE IUIsl YPOBHS CPEHETO OOIIETro
00pa3zoBaHmsl y 00yUaIONIUXCsl COBEPIIICHCTBYETCS YMOIIMOHATBHBIN HHTEIUICKT, IPEANOIaraoimuii chOpMHUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIFOUYAIOMIETO CITIOCOOHOCTh IMOHMMATh CBOE HMOIMOHAIBHOE COCTOSHWE, BUAETH HAIpPaBICHHS
pa3BUTHUS COOCTBEHHOM 3MOIIMOHAIBHOM cepbl, OBITh YBEPEHHBIM B cel¢;

CaMOpEryJIMPOBAHUS, BKIIOYAOUIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEJEHUE,
CIIOCOOHOCTh aalTUPOBATHCS K IMOIMOHAIBHBIM U3MEHEHHUSAM U MPOSBJISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIIOUYAIONICH CTPEMJICHHE K JOCTHXKEHHUIO LETU U YCIEeXy, ONTUMHU3M, WHUIMATUBHOCTE,
YMEHUE IeMCTBOBATh UCXO/Isl U3 CBOMX BO3MOYKHOCTE;

SMIATHH, BKJIIOYAMOMIEH CHOCOOHOCTh TOHWMATh OMOIMOHAIBHOE COCTOSHHUE [IPYTHX, YYWUTHIBATh €r0 MpHU
OCYIIIECTBJICHUH OOIICHHMS, CIOCOOHOCTh K COUYBCTBHIO M COIICPEKMBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIOYAIOIIUX CIHOCOOHOCTh BBICTPAWBATh OTHOIICHUS C APYTUMH JIFOJBMHU, 3a00TUThCS,
MPOSIBIISITH MHTEPEC U pa3pemiaTh KOHPIUKTHIL.



NPEJIMETHBIE PE3YJIbTATBI

K konmy oOywuenus B 11 kiacce mpeaMeTHbIE pe3ysnbTaThl Ha ©0a30BOM YPOBHE IIOJDKHBI OTpayKaTb
c(OpMHPOBAHHOCTH y 00YUAFOIUXCST YMEHHIA:

JIEMOHCTPHPOBAThH Ha TIPUMEPAxX PoJib U MeCTO (PHU3HKH B (POPMHUPOBAHNH COBPEMEHHON HAyYHOW KapTUHBI MHpa, B
Pa3sBUTUH COBPEMEHHOW TEXHHKH W TEXHOJOTHH, B NMPAKTUYECKOH NESTENbHOCTH JIIOAEH, LEJOCTHOCTh U EIUHCTBO
¢u3nuecKor KapTUHBI MHUPAa;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS H3YYCHHbBIX (PU3UUECKUX MOJIEIICH: TOUSUHBII AIeKTPHYECKUHN 3apsiy, JIyd CBETa,
TOUYCYHBIH MCTOYHHMK CBETA, sSJIEpHAasl MOJENb aToMa, HyKJIOHHAs MOJETIb aTOMHOIO siipa MPH pelieHHH (UIUIECKUX
3a/1a4;

pacno3HaBaTh (HU3MYECKUE SBICHUS (MIPOLECCH) W OOBACHATH MX HAa OCHOBE 3aKOHOB OJJICKTPOIMHAMHKH M
KBaHTOBOW (DM3HWKH: 3JIEKTpHYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE [EHCTBUS TOKa,
B3aMMOJICHCTBUE MAarHUTOB, DJICKTPOMArHWTHAs WHAYKOHS, ACWCTBHE MAarHUTHOTO MOJS Ha TMPOBOJHHK C TOKOM H
JBIDKYIIUICS 3apsijl, JIEKTPOMarHUTHBIE KOJeOaHUS M BOJHBI, NMPSIMOJIHMHEHHOE paclpoCTpaHEHHE CBETa, OTPaKeHHE,
npesomiicHUe, UHTepdepeHIrs, MUPPaKIKUs U TMOJSPU3AIUsI CBETa, TUCIEPCHS CBeTa, (oToanekrpuueckuil 3ddext
(poToaddexr), cBeToBoe MaBiieHHE, BO3HUKHOBEHHE JMHEHYATOro CIEKTpa aToMa BOJOPOJAA, €CTECTBEHHAs |
HCKYCCTBEHHAsI PaIMOAKTHBHOCTD;

OIMCHIBATh H3y4YCHHBIC CBOMCTBA BeIIECTBA (JCKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE, JIIEKTPHUCCKYIO
MPOBOJMMOCTD Da3IHYHBIX CpPEeA) M DIIEKTPOMAarHUTHBIE SIBJICHUS (IIPOLIECCHI), UCIONB3Ys (DU3NYECKUE BEITHMYUHBIL:
JIEKTPUIECKUH 3apsij, CHIIa TOKA, 3JCKTPHUECKOE HAMPSKEHNE, 3JICKTPUYECKOE COPOTUBIICHUE, Pa3HOCTh OTEHINANIOB,
AJIEKTPOJBMKYINAsl CUIJIa, paboTa TOKA, MHAYKIHMsS MarHHTHOTO MOJsl, ciia Amnepa, cwia JlopeHna, HHAYKTHBHOCTD
KaTYIIKH, YHEPrUsl JNEKTPUIECKOTO W MAarHUTHOTO IIOJIEH, MEpUOJ] U YacToTa KolieOaHWil B KoJeOaTeIbHOM KOHTYpE,
3apsil U CWJIa TOKa B IPOLIECCE TapMOHUYECKUX 3JEKTPOMArHUTHBIX KoJieOaHUH, OoKycHOE paccTOsSHUE M ONTHYECKas
CHJIa JIMH3BI, TIPH OTHMCAHUH TPABWIBHO TPAKTOBaTh (PU3MUECKHN CMBICT UCIOJIB3YEMbIX BEJIWYUH, UX O003HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (JOPMYJIBI, CBS3BIBAIONINE TAHHYIO (PU3MYECKYIO BETMUUHY C APYTHMHU BETMUNHAMU;

OMHUCHIBaTh W3yYCHHBIC KBAHTOBBIC SBJICHUS U TMPOLECCHI, HCIONB3ys (UIMUSCKHE BEIUYUHBI: CKOPOCTh
ANIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPTUsl U MMITYJILC (OTOHA, MEPHO TONTypaciaga, SHEprus
CBSI3M ATOMHBIX SA€p, NPU ONHMCAHWM TPABWIBHO TPAKTOBAaTh (MU3MUYECKUI CMBICI HCIIONB3YEMbIX BEIMYUH, HX
0003HAaYCHUs W EAWHHIBI, YKa3bIBaTb (OPMYJIBL, CBS3BIBAIOIIME JAHHYIO (HU3MYECKYI0 BEIHMYUHY C APYTHMH
BEJIMYMHAMH, BEIYUCISITH 3HAUeHHE (PU3NUECKON BEINUHHBL;

aHAIN3UPOBaTh (PU3MUYECKUE IPOLECCHl M SBICHUS, MCHONb3Yys (DU3MUYECKHE 3aKOHBI M NMPHUHIMIBL 3akoH OMa,
3aKOHBI IIOCIICIOBATENBHOTO M IAPAUICIBHOTO COCIMHEHMS IIPOBOJHMKOB, 3aKkoH JDkoymsi—JleHma, 3akoH
9JIEKTPOMAarHUTHON WHAYKIMH, 3aKOH NPSMOJMHEHHOTO paclpOCTpAaHEHHUSI CBETA, 3aKOHBI OTPA)KCHMsS CBETA, 3aKOHBI
NpEJIOMIICHHS CBETa, ypaBHeHHME OHHITEHHa I (QOoTodPQeKTa, 3aKOH COXpPaHEHHS HHEPrUH, 3aKOH COXPaHEHHS
WUMITYJIbCa, 3aKOH COXPAaHEHUsI DIICKTPUYECKOTO 3apsja, 3aKOH COXPAaHEHUs MAaccoBOIO YHcia, moctynaTel bopa, 3akoH
panuoaKkTUBHOTO paclaia, Py 3TOM pa3lindaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTEeMaTHYECKOE BBIpOKEHHE U
yCIOBUS (TPaHUIIBI, 00JIACTH) IPUMEHUMOCTH;

OIIPECNIATh HANpaBJICHUE BEKTOpAa WHIYKIMH MAarHUTHOTO TOJIS TPOBOJHUKA C TOKOM, CHJIBI AMIIEpa M CHIIBI
Jlopenua;

CTPOUTH U OIMCHIBATH H300paKEHHE, CO3/1aBaEMOE TUIOCKUM 3epKajioM, TOHKOM JTMH301;

BBITIOJTHATH SKCTICPUMEHTHI 110 MCCIIECAOBAHHIO (PU3UYECKUX SBICHUI U TPOIIECCOB C UCIONB30BAaHUEM TIPSIMBIX U
KOCBCHHBIX U3MEPEHHI: MPH 3TOM (OPMYIHPOBATH MPOOIeMy/3a1ady W THIOTE3y yueOHOro SKCIEepUMEHTa, COOMpaTh
YCTaHOBKY M3 IPEUIOKEHHOTO 000PYI0BaHUs, IIPOBOMUTH OIBIT M (JOPMYIIMPOBATH BBIBOJIBL;

OCYIIECTBIIATH NPSIMbIE M KOCBEHHBIE M3MEpEHUs (DU3NUECKHX BEJIMYUH, IPH ITOM BBIOMPATH ONTHUMAIbHBIH
Croco0 M3MEPEHUs M UCTIONIb30BaTh N3BECTHBIC METO/IBI OLIEHKH MOTPEIIHOCTEH H3MEPEHUIl;

UCCIIEOBaTh 3aBUCHUMOCTH (PU3MYECKHX BEIMYMH C HCIHOJNB30BAaHMEM TPSAMBIX HW3MEPEHHH: TIpH STOM
KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBAThH PE3yIbTATHI IOJyYEHHOH 3aBHCUMOCTH (PM3HYECKUX BEINYMH B BHJIEC TAOJIHIL
U rpadMKoB, JeTaTh BEIBOJBI IO pE3yJIbTaTaM HCCIICT0BAHNS;

coOuoaTh MmpaBuia 0e30MacHOr0 TpyAa MpH MPOBEACHUHM HCCIICAOBAHMN B paMKax Y4eOHOTO JKCIIEPUMEHTA,
y4eOHO-HCCIIEIOBATENbCKOM M MPOEKTHOW JEATENbHOCTH C  HCIHOJNBb30BAaHHEM HM3MEPHUTEIBHBIX YCTPOWCTB H
abopaTopHOTo 000PYIOBAHMUS;

pemarb pacuéTHBIE 3a/1a41 C SBHO 33JJaHHOW (DPU3UUECKON MOJICTBIO, UCTIONB3YS (PH3HUYECKHE 3aKOHBI U IPUHIIUTIBI,
Ha OCHOBE aHaJM3a YCJOBHS 3aJa4d BHIOMpaTh (PU3UUECKYIO MOJEIb, BBIICIATH (Pr3nUecKrue BETUUUHBI U (OPMYIIBL,
HEoOXomuMbIe IS €€ pelIeHUs, MPOBOAUTH PAacu€Thl M OLECHUBATH PEAbHOCTh IOJYYEHHOTO 3HAYCHUS (H3MYECKON
BEJIMYMHBI,

pelarh KadyecTBEHHBIE 3a/1a4i: BICTPAauBaTh JOTMYECKH HEMPOTHBOPEUUBYIO LIETIOUKY PACCYKIEHHUH C OMOpON Ha
W3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUUECKHE SBICHUS;

UCIIOJIb30BaTh IPH PELICHWH YYEOHBIX 3a7ad COBPEMEHHbIE WH(OPMALMOHHBIE TEXHOJOTMH Uil IIOMCKa,
CTPYKTYPUPOBAHUS, UHTEPIIPETAIIH H MPEJICTABIICHNs] YIeOHOW M HAay4YHO-TIOMYJSIPHONW WH(POPMAIUH, MONyYCHHOW W3
Pa3INYHBIX HCTOYHUKOB, KPUTHYESCKH aHATIM3UPOBATH MTOTy4aeMyr0 HH(POPMAILIUIO;



OOBSICHATh NPUHLUWINBI ACHCTBUA MAIIWH, NPHUOOPOB W TEXHUYECKUX YCTPOWCTB, pa3jindyaTh YCIOBHS HX
0€301acHOT0 KCIIOIB30BaHUS B IOBCETHEBHOM JKU3HM,

MPUBOIUTH TPUMEPHI BKJIAJa POCCHUCKUX U 3apyOeKHBIX YUYEHBIX-(HU3MKOB B Pa3BHTHE HAayKH, B OOBsICHEHHE
MIPOLIECCOB OKPYIKAIOIIEr0 MUPA, B PAa3BUTHE TEXHUKH U TEXHOJIOTUH;

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHMA MO (HU3MKE B MOBCEAHEBHOM XKM3HU Uil oOecredeHus: 0e30MacHOCTH TpU
oOpamieHud ¢ TpudOpaMM M TEXHUYECKUMH YCTPOWCTBAMHM, IJISi COXPAHEHHUS 370POBbS M COOJIIOJCHUS HOPM
9KOJIOTUYECKOT0 TIOBEJICHHS B OKpY KaIOIIel cpene;

paboTaTh B IpymIie ¢ BHIMOJHEHUEM PAa3IUUHBIX COIMATIBHBIX POJICH, INIAHUPOBATh paOOTy IPYMITBI, PALIMOHAIEHO
pacrpenensiTh 0053aHHOCTU U IUIAHUPOBATH JEATEIBHOCTh B HECTAHAAPTHBIX CUTyalUsAX, aJleKBaTHO OLICHWBATh BKJIA[
KaXI0T0 U3 YYaCTHUKOB I'PYIIIBI B PELICHUE pacCMaTPpUBAEMON MPOOIEMBI.

TEMATHUYECKOE IINTAHUPOBAHUE

Padouas mnporpamma mo ydeOHOMy mnpeaMery «®Puszuka» paspadoraHa c¢ y4yérom padoueil NporpamMmbl
BOCNIMTAHUS, YTO OTPA’KEHO B JIMYHOCTHBIX IUIAHMPYeMBbIX pe3yiabTaTax H o0ecneduBaeT peaJH3alUI0
HHBapUaHTHbIX MoayJeil (MM) nporpaMMbl «Y podyHast 1eATeJIbHOCTb» U «OCHOBHBbIE HIKOJIbHBIE AeJ1a».

11 KNACC
KOJ'H/I‘ICCTBO HporpaMMa BOCIIMTaHUA
/i HaumenoBanue paznenoB u tem | 14COB DnekTpoHHbIe (1dpPOBHIC)
MPOrpaMMBbI Bcer 00pazoBaTesbHbBIE PECypPChl
porp S ke TP
Paznen 1.9JIEKTPOAMMTHAMUKA UM «YpouHas ASITENbHOCTDY.
M Bubnnoreka IJOK IIpuMeHeHNEe UHTEPAKTUBHBIX
1.1 arHHTHOC IIOJIC. 11 1 | 3 | https://m.edso0.ru/7f41c9 | dopm yueGHOi paGoTHI -
DNeKTpOMarHuTHAS WHAYKITHS 7
/C WHTEIJIEKTYaJIbHBIX,
Uroro no pazgeny 11 CTUMYJHPYIOIINX
Paznen 2. KOJIEBAHUA 11 BOJTHbBI TIO3HaBaTC/ILHYIO MOTHBALIAIO,
M BI/IGHHOTeKa I_[OK HUI'POBBIX METOAUK, TUCKYCCHUU,
91 €XaHUYECKUE U 9 1 | https://m.edsoo.ru/7f41c9 | AFOHMX BOIMOXKHOCTE
AJIEKTPOMAarHUTHBIC KOJIeOaHUs 7c MPUOOPECTH OIBIT BEICHUS
— KOHCTPYKTHBHOI'O JHaAJIOra,
MCX&HI/ILICCKI/IC u BI/I6J'H/IOTCK3. L[OK r HHI())}l;aSI a6OTaﬂKOTO ast
2.2 5 1 https:/m.edsoo.ru/7f41c9 | P> P ’ P
3JE€KTPOMAarHUTHBIE BOJIHBI 7 YYUT CTPOUTH OTHOIIECHHS U
— JIeiicTBOBATh B KOMaH/IE,
bubmmorexa [IOK CIIOCOBCTBYET PA3BUTHIO
2.3 OnTrka 10 3 https://m.eds00.ru/7f41c9 | xpuTHdYECKOro MbIIILIEHHS;
7c Opranuzauys HaCTaBHUYECTBA
MOTHBHUPOBAHHbIX U
HUroro no pazgeny 24
SPYAUPOBAHHBIX 00YUYAIOIINXCS

Pazzen 3.0CHOBBI CITIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

HaJ HCYCIICBAOIUMHU

OJJHOKJIAaCCHUKaMH, B TOM YHCJIC
31 OCHOBBI ClTELUATLHOMN TeOpHH A . ﬁtl/tl6g'7/(r)‘r:eel<daS(I)_})OrILJ</7f4lc9 ¢ 0cOOBIMM 0OPa30BaTENLHBIMH
' OTHOCHUTEIILHOCTH 7 ps-im. : NOTPEOHOCTAMH, JIAOIIErO
fc 00y4aroIKUMCs COLIMATBHO
HTOFO o paS,Z[eJ'Iy 4 3HAYUMBII OMBIT
COTpyAHHUYCCTBA U B3aMMHOU
PaBZ[eJ'[ 4 KBAHTOBAS ®U3UKA TIOMOIIIH;
Butmmorexa IIOK MM «OCHOBHBIE IIIKOJIBHBIC
4.1 DeMEHTHI KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7f41c9 | Aa»
7C BHGHIKOJ'IBHI)IC TEMATUYCCKHUEC
§I6HI/IOTCK3 TTOK MEpOIIPUSATHS BOCITUTATEIHLHON
4.2 | Crpoenue aToma 4 https://m.edsoo.ru/7f41c9 | HATPaBICHHOCTIH,
7C OpraHM3yeMbIC IeaaroraMu 1o
— H3HKE
Bubnuoreka IJOK ¢
4.3 ATOMHOE SIpO 5 https://m.edsoo.ru/7f41c9
7c
Wroro no pasneny 15
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Paznen 5.9JIEMEHTBI ACTPOHOMUWU 11 ACTPOOU3UKHN

3 Bbu6nnoreka IJOK
5.1 JICMCHTELI aCTPOHOMIH 1 7 1 https://m.edso0.ru/7f41c9
acCTpOPU3UKH 7c
Hroro no pasgeny 7
Paznen 6.OBOBIIAIOIIEE TIOBTOPEHUE
bubauoreka LIOK
6.1 | O6obimaroiee MOBTOPEHHE 4 https://m.edso0.ru/7f41c9
7c
Hroro no pasgeiy 4
Pe3epBHOe Bpems 3

OBLIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME 68 4 !

Beimucka Bepna 01.09.2023r.
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