MYHHUIIMITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUE
HOBOPOIICKAS CPEJHAA OBIIEOBPA3OBATEJ/IBHAS HIKOJIA

AHHOTauMA K padoyeil nporpamme
yueOHoro npeamera «®@usuka» i 11 kiaacca

PaGouas mporpamma ydedHoro npeamera «Duzuka» o0s3aTenbHON MpeaMeTHoi oonactu «EcrecTBeHHO-
Hay4YHBIC MTPESIMETHI» SBIIICTCS YaCThIO OCHOBHOW 00pa30BaTENbHON MporpamMmel cpeaHero oomiero oopazosanus (OOII
COO) MBOY Hosopomnckoii COII, pa3paboraHa B COOTBETCTBHM C TyHKTOM 18.2.2, ®I'OC COO0O-2012 (c
W3MEHEeHUsIMH) Ha ocHOoBe [IpumepHOil paboyeii mporpammel o ¢usuke. Pabovast mporpaMma 1o yueOHOMY MpeaAMETY
«Dusuka» st 11 xnacca npueaena B coorBercteue ¢ @OII COO B wacTu copepKaHus U TUTAHUPYEMBIX PE3yJIbTaTOB
ocBoeHus nporpamMMel Ha ypoBHe COO u peanusyercs 1 rox B 11 kiacce.

[pu peanuzanuu pabodelt MporpaMMsel 1Mo y4eOHOMY npeaMeTy «DH3MKa» UCIONB3YIOTCS YYeOHHKH, BKIIOYEHHBIC B
[Mpunoxenne No2 OITY-2022 (npuka3z Munnpocsenienus Poccun ot 21.09.2022 N 858):
1. Msxwures I['.4. ®usuka 11 knace: y4ue6. [l oopaszoat. Opranu3saiuii: 0a30BbIi U yriy0. ypoBHH. — M.
IIpoceemienue

Pabouast mporpamMma paspaboraHa y4yuTeraeM (U3MKH IIKOJBI B COOTBeTcTBUU C [lojoxkeHneM o paboumx
MporpaMMax M OIpeAessieT OpraHu3aIii0 00pa3oBaTENFHON JAEITEIBbHOCTH YUUTENS B IIKOJE MO TpenMery «Dusmkay.
Pabouas mporpaMma CONEPIKUT CIEAYIOIIUE CTPYKTYPHBIE JIIEMEHTHI:

-IIeJIM U3y4YeHus: yueOHoro npeamera «dusnkay;

-MecTo y4eOHoro npeamera «dOu3nka» B y4eOHOM ILJIaHE;

-coziepkanue yaeOHoro npeamera «duznkay;

-IJIAaHUPYEMBIC PE3YJIbTAThI (J'II/IT-IHOCTHI)IG, METANIpEAMETHBIC U Hpe}IMe’THLIe);

-TeMaTH4YecKkoe IUIaHHUpoBaHUe, cHopMUpOBaHHOE C Y4€roM paboueil MmporpaMMbl BOCIHTAHHS U BO3MOXKHOCTHIO
ucrons3oanus DOP/IIOP.

Pabodas mporpamma obcyxneHa Ha 3acemannu [[IMO yuutenell ecTeCTBEHHO-HAYYHOTO IIMKJIA, TPHHITA
peuienuem  memarormueckoro copera  (mporokon NelQ or 28.08.2023r.), yrBepikmeHa — mpukazom mo MBOY
Hogropomnckoit COIII Ne68 ot 28.08.2023 1. B kadecTBe dactu conepxkanus OOIT COO

Ha ocHoBe mamHOi mporpamMMmbl yuuTeneM paspabateiBactess KTII B coorBerctBum c IlomokeHmem o
KaJIeHIapHO-TEeMaTHYeCKOM IIJIAHMPOBAHWU 10 y4eOHOMY mpeamery, Kypcy, momymo. KTII paccmarpuBaercss Ha
3acegannu LIIMO u cornacyercs ¢ 3amecturenem mo Y BP.

Boinucka
M3 OCHOBHOI1 00pa30BaTeILHOM MPOrpaMMbI CpeIHEr0 0011ero o0pa3oBaHusA

PABOYAS ITPOT'PAMMA
yueOHOoro npeamera « @usuKa»
aas 11 kiaacca
(0a30BbIil yPOBEHD)

CpPOK peaju3zanum lrojg

HEJU U3YUYEHUSI YYEBHOI'O IIPEJIMETA
OCHOBHBIMH TENSIMH U3yueHHs (DPU3UKHU B 00I1IeM 00pa30BaHUH SBISIOTCS:
e (opMHpOBaHHE WHTEpeCca W CTPEMIIEHHs OOy4JarOmMXCs K HAYYHOMY H3y4YCHUIO MPHUPOJIbI, pPa3BUTHE HX
MHTEIUIEKTYAIbHBIX ¥ TBOPYECKHUX CIIOCOOHOCTEH;
e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJE IMO3HaHHS U (HOPMHUPOBAHHE HCCIIEAOBATEIBCKOTO OTHOIICHUS K
OKPY>KAIOIIHM SIBJICHHSIM;
e (opMHpOBaHHE HAYYHOrO MHPOBO33PEHHS KaK pe3yjbTaTa H3y4CHUS OCHOB CTPOEHHS MaTepuH |
(byHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;
e (opMupoBaHHE YMCHUI OOBACHSITH ABJICHUS C UCIOIb30BAHUEM (DU3NUCCKUX 3HAHUN M HAYYHBIX JIOKA3aTEIbCTR;
e (opMupoBaHHE MPEACTABICHUI O poiK GU3NKHU JUTS Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOIOTHH.
JlocTrxkeHue 3TUX Telied 00eCeunBaeTCsl PEICHHEM CIICAYIOIUX 3a7ay B MPOLEcCe U3yUYeHUs Kypca (PU3MKH Ha
YPOBHE CpeIIHEro O0IIero o0pa3oBaHus:
® MPHOOpPETEHHE CUCTEMbI 3HAHUN 00 OOIMX (PUIUUECKIX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSAX, BKIIOYAS MEXaHHKY,

MOJIEKYISPHYIO (PU3UKY, SJIEKTPOANHAMUKY, KBAHTOBYIO (PH3UKY U SJIEMEHTHI aCTPOQU3UKY;
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e (opMupOBaHUE YMEHHIA IPUMEHSATh TEOPETUUCCKUE 3HAHUS [T OOBICHEHHS (PU3MUCCKUX SBICHUH B MPUPOJIE U IS
MPUHSTHS TPAKTHYECKUX PEUICHUN B TTOBCCAHCBHOM JKHU3HM;

®  OCBOGHHE CIIOCOOOB PEIICHUS Pa3IMYHbIX 33/1a4 C SIBHO 331aHHOI (HU3MYecKOi MOJIENbIO, 3a/1a, TI0APa3yMeEBarOIINX
CaMOCTOSATEIBHOE CO3/IaHue (DU3MUCCKON MOJICNHU, aJICKBATHON YCIIOBUSM 3a/a4u;

® TIOHMMaHUue (PU3NYECKUX OCHOB U TIPHHIIUIIOB JCHCTBHUS TEXHUYCCKUX YCTPOMCTB U TEXHOJIOTHMYECKUX IPOIIECCOB,
WX BIIMSHUSA Ha OKPY’KAIOILYIO Cpeny;

® OBIAJICHUE METOJaMU CaMOCTOSATEIBHOIO IUIAHUPOBAHUS M MPOBEACHUS (PU3UYECKUX SKCIICPUMCHTOB, aHAINW3a U
MHTEpIpeTauy HHGOpMaInu, OnpeaeacH s TOCTOBEPHOCTH MOJIYYCHHOTO Pe3yJIbTaTa;

e CO3JaHUE YCIOBHUH I Pa3BUTUSI YMEHHUI MPOEKTHO-UCCIIEOBATENLCKON, TBOPUECKOM A TELHOCTH.

MECTO YYEBHOT O IIPEIMETA B YYEBHOM IIJIAHE

Ha u3yuenue ¢pusuxu (6a30BbIi YpOBEHB) Ha YpOBHE cpeiHero ooduiero oopazoBanus B 11 kinacce orBomutcss — 68
yacoB (2 yaca B HEJIENIO).

COAEPKXAHUE YYEBHOTI'O NIPEJMETA

11 KUIACC

Paznen 4. DiaexkTpoauHaMHuKa

Tema 3. Maznummnoe none. InekKmpomazHuUmMHAA UHOYKYUA

ITocTrossHHbIE MarHUTHL. B3anmoielicTBE NMOCTOSIHHBIX MAarHMTOB. MarHuTHOE mojie. BEeKTOp MarHUTHON WHIYKIHH.
[IpuHUMI cynepno3suuuy MarHUTHBIX MoJael. JINHUKM MarHUTHONW MHAYKIMU. KapTuHa JIMHUNA MarHUTHOW MHIYKIIMH TOJIS
TTOCTOSTHHBIX MAarHUTOB.

MarauTtHoe 1oJie MPOBOAHMKA ¢ TOKOM. KapTuHa ITMHWN WHAYKIIMA MAarHATHOTO TIOJIS AJIMHHOTO MPSIMOTO MTPOBOTHUKA
Y 3aMKHYTOT'O KOJIBII€BOTO MTPOBOIHUKA, KaTyIIKK ¢ TOKoM. OTbIT Opcrena. BzanmopaeiicTBrE MPOBOAHUKOB C TOKOM.

Cuia Amriepa, €€ MOIYJIb M HalpaBIICHUE.

Cuna Jlopenna, e€ Moaysb U HampaBieHue. J[BrKeHne 3apssKeHHON YacTUIlI B OMHOPOAHOM MarHUTHOM rone. Pabora
cunbl Jlopenna.

SIBneHue ANEeKTPOMarHUTHON MHIAYKIUH. [I0TOK BeKTOpa MarHUTHOW MHAYKLMU. DJIEKTPOIABIDKYLIAS CHUIa MHIYKLMH.
3aKoH IeKTpoMarHuTHON uHAYKIuu dapayges.

Buxpepoe anekTpudeckoe mosie. DJIEKTPOABHKYINAS CUIa MHAYKIUM B MPOBOAHUKE, ABMXKYIIEMCS IIOCTYIATEIbHO B
OJJTHOPOJIHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenua.

WBpyKkTUBHOCTB. SIBIIEHHE CAMOUHAYKIIMH. DJIEKTPOABUKYILAS CUJIA CAMOMHIYKIIUH.

OHeprusi MarHUTHOTO TOJIsL KaTYIIKU C TOKOM.

ONEKTPOMArHUTHOE ITOJIE.

TexHuueckue ycTpoiicTBa M IPaKTUUECKOE IPUMEHEHUE: IIOCTOSIHHBIE MATHUTBI, 3JIEKTPOMArHUTBI, 3JIEKTPOIBUTATENb,
YCKOPUTEH 3JIEMEHTAPHBIX YaCTHL, HHIYKIHMOHHAS IIeYb.

Jemoncmpayuu

OmeIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO IIy4Ka MAarHUTHBIM IIOJIEM.

JIMHMM MHOYKIUY MarHUTHOTO MOJISL.

B3aunmMopelicTBre JByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HeiictBue cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHue 3MeKTPOMarHUTHON HHAYKLUH.

[IpaBuno Jlenua.

3aBHCUMOCTD IEKTPOIABIIKYILEH CHIIBI HHAYKLIMH OT CKOPOCTH U3MEHEHHS MarHUTHOIO TIOTOKA.

SIBneHre CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomvi

W3yyeHre MarHuTHOTO MOJISt KATYIIKU C TOKOM.

HccnenoBanue neiicTBUS MOCTOSHHOIO MarHUTA Ha PaMKy C TOKOM.

HccnenoBanue sBIeHUS IEKTPOMArHUTHON HHAYKIHH.

Paznen 5. KonebGanusi 1 BOJTHBI

Tema 1. Mexanuueckue u IneKmpomazHumusle Koaeoanus

KonebatensHast cucrema. CBoOomHble MexaHudeckue KoneOaHus. 'apmonmveckue koneOanus. Ilepwon, wacrora,
ammutyna v Qasza kxosnebaHui. IlpyKuHHBIM MasTHHK. MaTeMaTHUeCKUH MasTHHK. YpaBHEHHE TapMOHHYECKUX
konebanuii. [IpeBpamieHue sHEPru Npu rapMOHUUECKUX KOIEOAHUSX.

KonebatenbHblii KoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHWS B UAEATBHOM KoleOaTeNTbHOM KOHTYpE.
AHasiorusi MEeXAy MEeXaHHMYECKHUMH W 3JEKTPOMarHUTHBIMU KoseOaHusiMu. Popmyna Tomcona. 3akOH COXpaHEHUs
SHEPruH B UACAITBHOM KOJeOaTeIbHOM KOHTYDE.



[IpencraBnenune o 3aryxaromux KoineOaHusX. BbIHYyKIeHHbIE MexaHWuyeckue Konebanusi. Pesonanc. BriHykaeHHBIE
3NEKTPOMAarHUTHBIC KOIEOaHMUSI.

[lepemennslii Tok. CHHYCOMANBHBIN ITepeMEHHBIH TOK. MOIIHOCTh EPEMEHHOI0 TOKAa. AMIUIMTYAHOE U JIefCTBYIOIIEE
3HAUEHME CHJIbI TOKA U HaTIPSHKEHUS.

Tpancdopmatop. IIpousBoacTBo, mepenada W MOTpeOICHUE SIEKTPHUUECKONM IHEPTHH. DKOIOTHUYECKHE PUCKH IIPH
MIPOU3BOAICTBE AIEKTpOIHEpTrun. KynbTypa HCIoNb30BaHus 3JIEKTPOIHEPTUU B TOBCEAHEBHOM JKU3HH.

TexHuueckue ycTpoiCTBa U MPaKTHUECKOE TPUMEHEHHE: STIEKTPUUECKUI 3BOHOK, T€HEpaTop MEePEMEHHOI0 TOKa, IMHUH
3JIeKTporepenay.

Jemoncmpayuu

HccnenoBanue napaMerpoB KonebaTenbHON CHCTEMBI (TIPYKHUHHBIA T MATEMATHUECKUN MasITHUK).

HaGiroeHue 3aTyxaronux KojieOaHui.

HccnenoBanne CBOMCTB BBIHYKICHHBIX KOICOaHUIA.

HaGimonenue pe3oHnanca.

CB0OOTHBIE AIEKTPOMAarHUTHBIC KOTEOaHMsL.

OcuuorpaMmbl (3aBUCHMOCTH CHJIBI TOKA U HAIIPSDKEHHS OT BPEMEHH ) ISl 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu nocnenoBaTENFHOM COETMHEHUH PE3UCTOPa, KaTyIIKH MHIyKTUBHOCTH U KOH/AEHCATOpA.

Mopnenb TMHUY 3JEKTPOIIEPENAUN.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

HccnenoBanne 3aBUCUMOCTH TIEPHOIa MANIBIX KOJIEOAHWH rpy3a Ha HUTH OT JJTMHBI HATH U MacChl TPy3a.

HccnenoBanne nepeMeHHOro TOKa B LEMH U3 MOCIIEIOBATENFHO COETMHEHHBIX KOHAEHCATOPA, KAaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmpoMazZHumHble 60JIHbL

MexaHnndeckne BOJNHBI, yciaoBus pacrpocTpanenus. llepmoa. CkopocTh pacmpocTpaHeHHs W JUIMHA BOJHBI.
[Momnepeunsie u npogonsHBIE BOHBL. MHTEepdepeHtys n nudpakims MEXaHUIeCKIX BOJH.

3ByK. CkopocTh 3ByKa. I poMKOCTE 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNeKTpOMarHUTHBIE BOJTHBI. Y CIIOBHSI H3JTyUEHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuas opuentanus Bektopos E, B, V B
JJIeKTpoMarHuTHON BonHe. CBOMCTBA AIIEKTPOMArHUTHBIX BOJH: OTpa)KEHUE, MPEIOMIICHHE, MOSIpU3anus, JMQpaKiys,
naTepdepenimsa. CKOpOCTh AMEKTPOMarHUTHBIX BOJIH.

[Ikana 3y1eKTpOMarHuTHHIX BOJH. IIpuMeHeHne 371eKTpOMarHuTHbIX BOJIH B TEXHUKE U OBITY.

ITpuHIMnEl paguocBsi3u U TeneBuaeHus. Panuonokanys.

ONeKTpOMarHUTHOE 3arpsi3HEHUE OKpY Kalolleil cpesl.

TexHuueckue ycTpoicTBa U NPaKTHUECKOE IPUMEHEHUE: My3bIKaJIbHbIe HHCTPYMEHTHI, YIbTPa3BYKOBasl IUarHOCTHKA B
TEXHUKE U MEIUIIMHE, pajap, paadonpruéMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-mneus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPaHEHHUE MONIEPEUHBIX U MPOIOIbHBIX BOJIH.

Konebmnromeecs Teo kKak HCTOUHUK 3BYKA.

Habnronenue orpaxxeHus ¥ MpeIoMICHUS MEXaHUUECKUX BOJIH.

Hab6monenne naTepd epeHINN 1 TUpaKIInd MEXaHNIECKIX BOJH.

3BYKOBO pe30HAaHC.

Habumoenvie cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYION M YaCTOTON KOJeOaHU.

HccnenoBanne CBOWCTB 3JEKTPOMArHUTHBIX BOJH: OTPaKCHHE, MPEIOMJICHHE, MOJApH3alus, AU(pakius,
HHTEPEPEHITHS.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IlpsiMmonuHeliHOE pacmpocTpaHeHHE cBera B omHopoAHod cpexae. Jlyu cBera. ToueuHbli
HCTOYHUK CBETa.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxkeHns cBeTa. [locTpoeHne n300paxeHnid B TUIOCKOM 3epKae.

[Ipenomnenne cBera. 3aKOHBI TPEIOMIIEHUSI CBeTa. AOCONMIOTHBIA TMOKa3aTenb mpeiomieHus. [lomHoe BHyTpeHHEe
orpaxenue. [IpenenbHbIi yromn MoJIHOro BHYTPEHHET O OTPasKeHHUS.

Hucnepcus cera. ClioxHEIM cocTaB Oenoro cBera. LlBer.

ColOupatomye u paccenBarouiie JuH3bl. ToHkas auH3a. QOKyCHOE PACCTOSIHME M ONTHYECKash CHJla TOHKOW JIMH3BI.
[TocTpoenue n300paxeHUil B COOMpAIOIINX M pacCeBAIOMINX JMH3aX. DPopMysa TOHKON JUH3BL. Y BEJIMUYCHUE, 1aBAEMOE
JIMH30M.

[Ipenens! IpUMEHUMOCTH T€OMETPUUECKON ONTHKH.

Bonnoas ontuka. Wutepdepenums cBera. KorepeHTHbIE HCTOYHMKM. YCIOBUS HAOMIONEHHS MAaKCUMyMOB U
MUHHMYMOB B HHTEP(QEPEHLUMOHHON KapTUHE OT IBYX CHH(}a3HBIX KOr€PEHTHBIX HCTOUYHHUKOB.

Hudpakmus cBera. [Judpaknuonnas pemérka. YciaoBue HaOMIONEHHS TJIABHBIX MAaKCUMYMOB IIpH TaJeHUHU
MOHOXPOMAaTHYECKOI'0 CBeTa Ha JU(PAKIHOHHYIO PEHIETKY.

[Nonspusamnus ceera.

TexHuueckne YCTpOWCTBA M NpaKTHYECKOE NpPHMEHEHHWe: OYKH, Jyna, ¢oroammapaT, NPOEKIMOHHBIA ammapar,
MHUKPOCKOII, TEIECKOIl, BOJIOKOHHAS ONTHKA, TU(PPAKINOHHAS PELIETKA, TOISPOU.

Lemoncmpayuu

[IpsamonuHeiiHOE pacpocTpaHeHe, OTPaXXeHUE U MpesioMiieHHe cBeTa. OnTHYecKre TpruOOpHI.
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[TomHOE BHYTpeHHEE OTpakeHue. MoJienb CBETOBOA.

HUccnenoBanue cBoiCTB N300pakeHHUH B JIMH3aX.

Monenn MUKpOCKOMNa, TeNecKomna.

Habnronenue nnrepdepeHyn cpera.

Habnronenue nudpakunu ceeta.

Habnronenue aucnepcuu caera.

[TonmyueHue criekTpa ¢ MOMOILBIO TPU3MBI.

[ony4enue cnekTpa ¢ MOMOIIBIO AUPPAKIIMOHHON PEIETKH.

Habnronenue nonspusanum ceera.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

N3mepenne nokasaTeis MpeIoOMIIEHUS CTEKIa.

HccnenoBanue cBoiCcTB N300pakeHUH B JIMH3AX.

HaGuonenue qucnepcuu cBera.

Paznen 6. OcHOBBI clienMaIbLHON TEOPUHM OTHOCUTEIbHOCTH

I'paHuMubl  IPUMEHMMOCTH — KJIacCHYecKOM MexaHuku. IlocTymarel —crenuanbHOW TEOPUHM  OTHOCHTEIBHOCTH:
WHBAapHaHTHOCTh MOJYJIsl CKOPOCTH CBETa B BaKyyMe, PUHITUI OTHOCUTEIHHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIeHNEe BPEMEHH U COKpaIeHNE ITUHBI.

OHeprus ¥ UMITYJIbC PENITUBUCTCKON YaCTHIIBL.

CBs13p Macchl ¢ PHEPTHUEN U UMITYJIBCOM PENSTUBUCTCKON YaCTUIBL. DHEPTHUS MTOKOSI.

Paznen 7. KBanToBasi puszuka

Tema 1. Inemenmol Keanmo6ow OoNMUKU

®otonbl. Popmyna [Inanka cBs3u sHEPrUN (HOTOHA C €T0 YACTOTON. DHEPTHs U UMITYJIBC (POTOHA.

OtkpeiTue u uccnenopanue Gorodddekra. Ompitel A. I'. Cronerosa. 3akonbl Gorodddekra. YpapHenune DifHIITEHHA
s horoaddexra. «Kpachas rpanuiia» dporodddekra.

Hasnenne ceera. OnpiTe! [1. H. JleGenena.

XHWMHYECKOE JICHCTBUE CBETA.

TexHMUECKHE YCTPOWCTBA M MPAKTUIECKOE MMPUMEHEHHEe: OTORIIEMEHT, (POTOATIHK, COHEUHas OaTapes, CBETOHOI.

Jlemoncmpayuu

®DoroddheKT Ha YCTaHOBKE C IMTHKOBOU TIACTHHOM.

HccnenoBanme 3ak0HOB BHEMTHET0 GoTodddexra.

Ceeronmnon.

ConHevHast 6atapes..

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OneiTel Pesepdopna mo paccesuuro o -yactuil. [lnaHerapHas mMoaens aToma. [locTynaTsl
Bopa. Mznydenne u morsiomenne GOTOHOB MpH Mepexo/ie aToMa ¢ OJHOTO YPOBHS 3HEPTUU Ha APYroil. Buasl criekTpos.
CriexTp ypoBHEH SHEpTHH aTOMa BOJOPOA.

Bonnosslie cBoiicTBa yactull. Boinel ne bpoiinsa. KopnyckynspHO-BOITHOBOH Ayanu3M.

CrioHTaHHOE ¥ BHIHYXKJICHHOE H3ITydeHHE.

TexHnyeckne yCTpoiCTBa M MPAaKTUYECKOE NMPUMEHEHWE: CIIeKTPAIbHBINA aHanmu3 (CIEKTPOCKOIT), Ja3ep, KBAaHTOBBINA
KOMIIBIOTED.

Jemoncmpayuu

Mogpens ombita Pesepdopaa.

Onpenenenre JUIMHBI BOJTHBI JIa3epa.

HaGmonenre mTuHERYATHIX CIIEKTPOB H3ITYIECHUSI.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamoprvie pabomul

HaGumoienne muHeH9aToOro criekTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JI0Ka3bIBAIOIINE CIOKHOCTh CTpoeHMs sapa. OTKpbiTHE paguoakTHBHOCTH. OmbiTel Pesepdopna mo
OIIPENENeHNI0 COCTaBa paJMOaKTUBHOrO wu3nmydeHus. CBoiicTBa anbda-, Oera-, ramma-usnydeHus. BrusHue
PaAMOaKTUBHOCTH Ha KUBBIE OPTaHU3MEI.

OtkpeiTHE TIpoTOHAa M HeWTpoHa. Hyknonnas momens siapa ['efizenOepra—lMBanenko. 3apsin siapa. MaccoBoe 4mcio
siapa. Y3oTomel.

Anbga-pacnaz. DIeKTpOHHBIN U O3UTPOHHBIN Oera-pacnai. ['amma-u3nyueHne. 3aKoH paAHoOaKTHBHOIO pacmaja.

DOHeprus CBsI3U HYKJIOHOB B saape. S nepHbie cuitbl. Jed ekt Macchl siapa.

SAnepuslie peakuuu. JleneHue U CUHTES sEP.

SAnepusrit peakrop. TepmosinepHblii cuaTe3. [Ipo0eMbl 1 TEPCIIEKTUBHI SACPHON YHEPTETUKU. IKOJIOTUUECKHIE ACTICKThI
SIIEPHON SHEPTEeTHUKH.

OneMeHTapHble YacTHLBI. OTKPBITHE TO3UTPOHA.

Meroas! HaOIIOIEHHUS U PETUCTPALIMY 3JIEMEHTAPHBIX YaCTHUL.

dyHIaMeHTaIbHbBIEC B3aUMOIeHCTBUS. ENqUHCTBO pU3HUYECcKO KapTHHBI MUPA.
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TexHuueckne ycTpoiCTBa M MpaKTHYECKOE MpPUMEHEHHeE: AO3MMETp, KaMmepa BunbcoHa, simepHbI peakTop, aTOMHas
oomoOa.

Jemoncmpayuu

CuéTynK MOHU3HPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HUccnenoBanne TpekoB yacTull (110 TOTOBBIM (OTOrpadusim).

Paznen 8. DneMeHTHI acTpOHOMIH M ACTPOGU3UKHA

Oransl pa3BUTHs acTpOHOMUH. [IprKiIanHOe 1 MUPOBO33pEHUECKOE 3HAaUEHIE aCTPOHOMUHU.

Bun 38é31H0r0 HeOa. Co3Be3us, sipKue 3BE3/IbI, TUIAHETHI, X BUIAMMOE JBUKCHUE.

ConHedHas cucTeMa.

Conane. Conneynass akTuBHOCTh. Mcrounuk sHepruu ConHna U 3BE3A. 3BE3IBI, MX OCHOBHBIC XapPaKTEPUCTHUKU.
JuarpaMma «CIeKTpajbHBIM KJIAcC — CBETHMMOCTH». 3BE3NBI TJIAaBHOM IOCIEIOBATEIbHOCTH. 3aBHUCHMOCTb «Macca —
CBETUMOCTB» JIJIsl 3BE3]] TJIABHOM TOCenoBaTelbHOCTH. BHyTpeHHee cTtpoeHue 3BE37. CoBpeMEHHBIE MPEACTABICHHUS O
MIPOUCXOKIEHUU U 3BoNtonny COTHIA U 3BE3]T. DTaIlbl )KU3HH 3BE3I.

Muneunsrit [Iyts — Hama ["amaxtuka. [lonoxenne u nemwxkenne Conana B ['anakruke. Tumnsl ramaktuk. PaguoramakTuku
1 KBazapsel. YEpHBIE ABIPHI B siApax rajJaKTUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa066na. Pa3beranue ranaktuk. Teopust Bonbmioro B3peiBa. Pennkrosoe
H3ITy4YeHue.

MacmrabHas cTpykTypa Beenennoit. MeraranakTuka.

Hepeméunpie npo0iieMbl aCTPOHOMUHU.

Yuenuueckue nabnrooenus

HaGumonennst HEBOOPYXEHHBIM TJIa30M C UCIOIB30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS OTIpeNeNIEHUS TTOI0KEHUS
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIE co3Be3ust CeBepHOro MONyIapus U sipKUe 3BE3 b1

Ha6monenns B reneckon Jlynsl, muaner, Mueunoro [lyTu.

O06o001maroiee MOBTOpeHUE

Ponp u3ukm 1 acTpOHOMHHM B DKOHOMHUYECKOH, TEXHOJIOTHIECKOW, COMATBLHOM M AdTHYECKOU cdepax NesTeTbHOCTH
YenoBeKa, poib ¥ MECTO (DM3UKU M ACTPOHOMHUHU B COBPEMEHHOW Hay4dyHOH KapTUHE MUpa, pOib (PU3NUECKONH TEOpUH B
(dhopMHpOBAaHUH TIPEACTABICHUH O (QU3MYECKOW KapTHHE MHpa, MecTO (U3NYECKOW KapTUHBI MHpa B OOIIeM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABIECHUI O IPUPOE.

MexnpeaMeTHbIe CBA3H

Uzyuenne kypca ¢husnku 6a30Boro ypoBHs B 11 Kitacce OCyIIECTBISIETCS ¢ YUETOM COJCPIKATENBHBIX MEKIIPEIMETHBIX
CBsI3eH C KypcamMu MaTeMaTHKH, OMOIOTUH, XUMUH, Teorpadru M TEXHOIOTHH.

Mesicnpeomemnvie nousimus, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO TO3HAHUS: SBIICHUE, HAYYHBIH (akT,
TUIoTe3a, Pu3nyeckas BeMYNHA, 3aKOH, TEOPHsl, HAOIO/ICHHE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEIh, U3MEPCHHE.

Mamemamuxka: perieHne CUCTEMBI ypaBHEHHH, TPUTOHOMETprudeckne (GyHKIIMH: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTeHC,
OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbl M HMX MPOCKLUMU Ha OCH KOOPAMHAT, CIOXEHUE BEKTOPOB,
MIPOM3BOIHBIE IEMEHTAPHBIX (DYHKIUM, MPU3HAKHN 1MOI00MS TPEYroJbHUKOB, ONpeeNieHIe IUIOMaan TUIOCKUX (GUryp u
o0BEMa Tel.

buonozusa: snekTpudeckre sBIEHHS B JKUBOW NMPHUPOAE, KoieOaTelabHbIE ABIKEHUS B JKUBOM IPUPOZIE, ONMTHYECKHE
SIBJICHUSI B )KMBOU MIPUPOJE, JEUCTBUE paJuallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHWE aTOMOB W MOJIEKYN, KpPHUCTAJUIMUECKass CTPYKTypa TBEPIABIX TeNI, MEXaHU3MBI 00pa30BaHUA
KpUCTaJUTMYECKON PEIIETKY, CIIEKTPAIbHbIM aHATIU3.

T'eoepagusa: MarHUTHBIE TIONIOCA 3€MITH, 3aJI€KH MarHUTHBIX PyA, (poTochEMKa 3eMHOW TOBEPXHOCTH, MpEACcKa3aHue
3eMJICTPSICEHUI.

Texnonozcus: TWHUW BIEKTPONEpeNay, TEHEPATOP NEPEMEHHOIO TOKA, AJIEKTPOABUIaTENb, HHAYKIIMOHHAS [1€4Yb, paaap,
paaronpuéMHUK, TENeBU30p, aHTeHHa, TenedoH, CBY-nieusb, MpOEKIIMOHHBINA ammapaT, BOJOKOHHAS ONTHKA, COHEYHAs
Oarapes.

INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIET'O OBPA30OBAHUSA

OcBoenue yueOHoOro npeamera «Pu3nka» Ha ypoBHE cpeJHero oouiero oopasoBanus (0a30BbI yPOBEHB) IOIKHO
o0ecreunTh TOCTHKEHNE CIEIYIOIINX JINYHOCTHBIX, METAIIPEAMETHBIX U IPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIBTATDI
JlnuHOCTHBIE pe3ydabTaThl OCBOEHHMS YyueOHoro mnpenmera «®dusnka» MOMMKHBI OTpa)XaTh TOTOBHOCTb U
CIOCOOHOCTh  OOYYArOIIMXCS PYKOBOACTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH MO3MIMEH JHMYHOCTH, CHUCTEMOMN
LEHHOCTHBIX OpPHEHTAlMi, TMO3UTHBHBIX BHYTPEHHHMX YOEXKIEHHH, COOTBETCTBYIOLIMX TPAaIULHOHHBIM LIEHHOCTSM
poccHiickoro o0IIecTBa, PaCIMPEHUE )KU3HEHHOTO OIbITa U OMbITA JACITEIBHOCTH B IMPOLECCE PEANU3alUul OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHON EITEILHOCTH, B TOM YUCIIE B YaCTH:
1) rpak1aHCcKOro BOCHUTAHMSA:



c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH OOy4YaloMerocsi Kak aKTUBHOI'O W OTBETCTBEHHOI'O WEHa POCCHICKOTO
oO1ecTna;

MPUHSITHE TPAJUIIMOHHBIX OOIICUEIOBEYECKUX TYMAHUCTUYCCKUX M IEMOKPATHICCKUX [IEHHOCTEIH;

TOTOBHOCTb BECTH COBMECTHYIO ACATEILHOCTh B MHTEpPECAX TPa’KAAHCKOrO OOIECTBA, YYaCTBOBATh B CAMOYIIPaBICHUN
B 00pa3oBaTebHON OpraHU3allly;

YMEHUE B3aMMOJICHCTBOBATH C COITUAILHBIMA WHCTUTYTaMHU B COOTBETCTBUU C MX ()YHKIMSIMHU U Ha3HAUCHHUEM;

TOTOBHOCTh K TYMaHUTApPHOM 1 BOJIOHTEPCKOMN JEATENbHOCTH;

2)IaTpMOTHYECKOr0 BOCIUTAHNSA:

c(OPMUPOBAHHOCTH POCCHICKOM IPaKIaHCKON HICHTHYHOCTH, TATPHOTU3MA,;

LEHHOCTHOE OTHOUICHUE K TOCYIapCTBEHHBIM CHMBOJAM, JAOCTH)KEHHSIM POCCHHCKHX YYEHBIX B 00JacTd (U3UKU H
TEXHUKH;

3)AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MTOBEJICHUS;

CIOCOOHOCTh OIEHHBATh CHUTYALlMIO M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSCh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEITEIHLHOCTH YUEHOTO;

OCO3HaHHWE JTMYHOTO BKJIAJIa B IOCTPOSHHE YCTOHYHUBOTO OYAYIEro;

4)3cTeTHYECKOT0 BOCTIUTAHUSA:

ACTETHYECKOE OTHOIIICHHE K MUY, BKIIFOUYAs SCTETHKY HayYHOI'O TBOPYECTBA, MPUCYIIET0 (PU3NIECKON HAYKE;

5)TpynoBoro BocnuTaHus:

WHTEpeC K Pa3IniHbIM chepaM NpodeccCHOHaIbHON JIEITENbHOCTH, B TOM YHCIIE CBS3aHHBIM C (M3UKONH M TEXHUKOH,
YMEHHE COBEPIIATh OCO3HAHHBIN BRIOOP Oy yiiel npodeccuu U pealin30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI,

TOTOBHOCTH U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPA30BAHUIO B 00JaCTH (DM3UKHU HA MPOTSHKEHUH BCEH KHU3HU;

6)3K010rMYecKOro BOCTIMTAHUSA:

c(OPMHUPOBAHHOCTH IKOJIOTHUECKON KyIbTYpPhI, 0CO3HaHUE III00ALHOTO XapaKTepa 3KOJIOTHYECKUX TTPo0IIeM;

IJJAHUPOBAHNE W OCYIIECTBJIEHHE NEHCTBHI B OKpY)KAIOIIEH Cpele Ha OCHOBE 3HAHWA IIEel YCTOWYMBOTO Pa3BUTHUS
YeJI0BEYEeCTBA;

pacivpeHre OnbITa AeITeIbHOCTH SKOJIOTHYeCKONH HAPaBJICHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUH 10 (pr3mKe;

7)IeHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BHTHUS (PU3HUESCKON HAYKH;

OCO3HaHHWE IEHHOCTH HAYYHOU JIESITENbHOCTH, TOTOBHOCTD B MpOIlecce U3ydeHUs] (PU3UKH OCYIIECTBISATh MPOCKTHYIO
HCCIIEIOBATENBCKYIO NEITeTbHOCTh MHANBHAIYAIHHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIe YHHBepPCAJIbHbIe Y4eOHbIe 1elicTBHSA

ba3oBble 1oruyeckue geiicTBus
CaMOCTOSATENIBHO (YOPMYINPOBATh U aKTYaJIU3UPOBATh IPOOIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
OIIPEIENATh e ASITENbHOCTH, 3a1aBaTh apaMeTPhl U KPUTEPUH UX JOCTUKCHUS;
BBISBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBAEMbIX (PU3NUECKUX SIBICHUIX;
pa3pabaThIBaTh IJIAH PELIECHHS IPOOIEMBI C YUETOM aHAJIM3a UMEIOLINXCS MaTepHaIbHbIX U HEMAaTEepHAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIENISM, OLICHUBATh PUCKU IOCIEACTBUIL
NeATeNbHOCTH;
KOOPIMHHUPOBATh U BBIMOIHITE PA0OTy B YCIOBUSAX PeaIbHOr0, BUPTYAIbHOIO 1 KOMOMHUPOBAHHOIO B3aMMOJICHCTBYS;
pa3BUBaTh KPEaTUBHOE MBILUICHNE IPH PELLICHNH KU3HEHHBIX ITPOOJIEM.

Ba3oBble ucciieqoparejibckue AeiicTBUs
BJIa/IeTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHATHAMHU U METOAaMH (DU3NYECKON HAYKH;
BIIAJICTh HAaBBIKAMH y4eOHO-MCCIIEIOBATENhCKON W TPOEKTHOM MEATENIbHOCTH B 00NacTh (DM3UKH, CIIOCOOHOCTHIO H
TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IIOMCKY METOAOB peEIleHHs 3anad (U3WYECKOro COAEpKaHUs, NPUMEHEHHUIO
Pa3IMYHBIX METOAOB TO3HAHMUS
BJIaJIeTh BUJIAMH JICATEIILHOCTH IO MOTYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETALIUH, IPe0OPa30BaHHUIO U IPUMEHECHUIO B
Pa3IMYHbIX Y4€OHBIX CUTYAIUsIX, B TOM YUCIIE IPH CO3IaHUH YIEOHBIX IPOEKTOB B 00J1aCTH (PU3UKY;
BBISIBJIATh TIPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3a]ady, BBIABUTATH TMIOTE3y €€ pElICHUs, HAXOIAWUTh
apryMEHTHI JJIs 10Ka3aTebCTBA CBOMX YTBEPKACHUI, 3a71aBaTh apaMeTphl U KPUTEPUHU PEILICHUS;
aHAJTU3UPOBATh IIOJMYYECHHBIE B XOJE€ pELICHUS 3aJauyd pe3yibTaThl, KPUTUYECKH OLIEHUBATh HX JIOCTOBEPHOCTH,
MIPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;
CTaBHUTH U (POPMYIIMPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BaTEIbHOM JEATEIEHOCTH, B TOM YHUCIIE P U3yUEHUHN (PU3UKH;
JlaBaTh OLEHKY HOBBIM CUTYALUsIM, OLIEHUBATh IPHOOPETEHHBIN OIBIT;
YMETb NIEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTUIECKYIO 001aCTh KU3HEACSITENbHOCTH;
YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC IOIXO/Ibl U PEILICHHS;
CTaBHUTH MPOOJIEMBI U 337a4H, JOMYCKAIOUINE aNbTEPHATHBHBIE PEILICHHS.
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Pabora ¢ nngopmanueii:
BJIa/IeTb HABBIKAMH TOJIyYeHHUsI HHPOPMALUH (PU3NIECKOTO CONIEpKaHUs U3 UICTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITENEHO
OCYLIECTBIATh TOHMCK, AaHAIM3, CHUCTEMATH3alUMI0 W HMHTEPIpETaluio WHPOPMAlUK pPa3IHYHBIX BHIOB M (OpM
MIPEACTaBICHUS;
OLIGHUBATD JIOCTOBEPHOCTH HH(POPMAIIHH;
WCTONB30BaTh CPEACTBA HMH(MOPMALMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTMH B pEIIEHWH KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX W OpPraHM3alMOHHBIX 3a7ad C COOMIoeHHEeM TpeOOBaHWN SPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepesKeH s, TPABOBBIX M STHYECKUX HOPM, HOPM WH(POPMAIIIOHHOH 0€3011acHOCTH;
CO3JaBaTh TEKCTHI (PU3UYECKOTO COAEPIKAaHUS B pa3iNUYHbIX (opMmarax ¢ y4€ToM Ha3HaueHUs MH(opMalMy W LeNeBOn
ayJMTOPHH, BBIOHpAs ONTUMAIBEHYIO (JOPMY MIPEACTABICHHS X BU3yaIH3alliH.

KoMMyHHKaTHBHBIE YHHUBepcadbHbIe YueOHbIe AeiicTBHA:
OCYLIECTBIIATH OOIIEHNE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH ESATEIBHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOH(QIMKTHBIX CUTYalui U CMSITYaTh KOH(QJIUKTBL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOXO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;
MMOHMMATb U MCIIOJIb30BaTh MPENMYIIIECTBA KOMAHIHOW U MHIMBUIYaIbHON paboTHI;
BBIOMPATh TEMAaTHKY M METOJbI COBMECTHBIX JCHCTBHI C Y4ETOM OOIIMX MHTEPECOB M BO3ZMOXKHOCTEW KaXKIOTO HiieHa
KOJUIEKTHUBA;
NPUHUMATh LIEJIM COBMECTHOM JEATENbHOCTH, OPraHM30BBIBATH U KOOPAMHUPOBATH ACUCTBHUS IO €€ JOCTHUXKEHHIO:
COCTaBJIATH IUJIaH JAEHCTBHM, pacrpenensiTs poiu ¢ Y4ETOM MHEHHI y4YaCTHHKOB, OOCYXXJaTh pe3yJbTaThl COBMECTHOM
paboThr;
OLIEHMBATh Ka4EeCTBO CBOETO BKJIAJa M K&KJOr0 yJaCTHHKA KOMAaHABI B OOIIHI pe3yapTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;
HpengaraTb HOBBIE MPOEKTHI, OLIEHUBATH UJIEH C MIO3ULMH HOBU3HBI, OPUTHHAJIBHOCTH, IPAKTUYECKOW 3HAYMMOCTH;
OCYLIECTBIISITh ITO3UTUBHOE CTPATErMYECKOE IIOBEAECHHUE B PA3JIMUHBIX CHUTyalUsiX, MPOSIBISITH TBOPYECTBO H
BOOOpakeHue, ObITh HHUIIATHBHBIM.

PeryasiTuBHbIEe YHHBePcaJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranuszauus:

CaMOCTOATEBHO OCYIIECTBIIATH MO3HABATENBHYIO JEITENFHOCTh B 00MacTH (U3WKH W ACTPOHOMHH, BBHISBIISTH
MpoOIIeMBbl, CTaBUTh U (HOPMYIINPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATENbHO COCTAaBJIATh TUIAH pEIIEHUS PAcU€THBIX M KAa4eCTBEHHBIX 3ajad, IJIaH BBITOJHEHHS MPAKTHIECKOM
paboTHI C YIETOM UMEIOITHUXCS peCypCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MIPEAIIOYTCHUIA;

JIaBaTh OI[EHKY HOBBIM CHTYAaIIHsIM;

pacmmpsTh paMK{ Y4eOHOT'0 TTpeIMeTa Ha OCHOBE JIMYHBIX PEATIOYTEHHI;

JIeNaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PelIcHHE;

OLIEHWBATh MPHUOOPETEHHBIN OITBIT;

CrocoO0CTBOBATh (OPMHUPOBAHUIO U TIPOSIBICHUIO J3PYAWIHH B 0OONacTé (DM3HWKH, ITOCTOSIHHO IIOBBIIIATH CBOM
00pa30BaTeNbHBIN U KyIbTYPHBIA YPOBEHbB.

CaMOKOHTPOJIb, SMOUHOHAIbHBIN HHTEIIEKT:

JaBaTh OIIEHKY HOBBIM CHTYyalldsM, BHOCHTh KOPPEKTHBBI B JEITENHFHOCTH, OIEHUBATH COOTBETCTBHE PE3yIHTATOB
LeIISIM;

BIIAJICTh HABBIKAMH [TO3HABATENHHON Pe(hIeKCHN KaK OCO3HAHUS COBEPIAEMBIX NEHCTBHUI U MBICTUTEIHHBIX IPOIIECCOB,
WX pe3yabTaTOB U OCHOBAHMIA;

WCIIONB30BaTh MPUEMBI peIIEKCHH IS OIIEHKU CUTYAITNH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OIICHWBATh PHCKH U CBOEBPEMEHHO MMPUHUMATH PEIISHUS 110 MX CHIDKEHHIO;

MIPUHUMATH MOTUBBI X pTYMEHTHI IPYTHX IIPH aHAIIN3€ PE3YNIBTATOB NIEATENFHOCTH;

MIPUHUMATH Ce0sl, TOHMMAasi CBOM HEAOCTATKH M JOCTOWHCTBA;

MIPUHUMATH MOTUBEI X pTYMEHTHI IPYTHX IIPH aHAIIN3€ PE3YNIbTATOB JIETENFHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JIPYTHX Ha OMINOKH.

B mpormiecce moctxkeHus IMYHOCTHBIX PE3yIbTATOB OCBOSHHS MPOTrpaMMbl 10 (PU3MKE IS YPOBHS CPETHEro OOIIero
00pa3oBaHUs y 00YUYAONINXCS COBEPIIEHCTBYETCS IMOIIMOHATIBHBIN HHTEIIEKT, MPENNOoIararomui cOpMHUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIOYAIONIEr0 CIIOCOOHOCTh TMOHMMATh CBOE 3MOIMOHAIBHOE COCTOSIHHE, BUJETh HaIpaBICHUS
Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHON c(hepbl, OBITh YBEPEHHBIM B Ce0e;

CaMOpETyJIUPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE INPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEICHUE,
CHOCOOHOCTH aAANTUPOBATHCS K AIMOIIMOHAIHHBIM H3MEHEHUSM U MPOSBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHXKEHHUIO IENH M YCIeXy, ONTUMHU3M, WHUIIMATUBHOCTB,
yMeHHEe JeCTBOBATh UCXO/ISl M3 CBOMX BO3MOXHOCTEH;

SMIIATHH, BKIIOYAIONIEH CHOCOOHOCTh TIOHMMAaTh OMOIMOHAIBHOE COCTOSHUE JIPYTHX, YYHUTBIBATH €ro MpH
OCYLIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHMUIO;

COIIMATIBHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBaTh OTHOMISHHS C JAPYTUMH JIFOJbMH, 3a00THTHCS,
MPOSIBIISITH HHTEPEC M pa3peniaTh KOH(QIUKTHL.



MNMPEAMETHBIE PE3YJIbTATbBI

K xonmy obOyuenms B 11 KJiacce TpeAMETHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JOIDKHBI OTpaXkaTh
c(OPMUPOBAHHOCTH Y O0YUYAIOMINXCST YMEHHM:

JEMOHCTPUPOBATh Ha MIPUMEPax pojb U MecTO (pHU3UKU B GOPMUPOBAHUM COBPEMEHHOW HAYYHOH KapTHHBI MUPA, B
pPa3BUTHM COBPEMEHHOW TEXHMKH W TEXHOJOTMH, B MPAKTUYECKOW AEATENBbHOCTH JIOJIEH, HEIOCTHOCTh M EAUHCTBO
(bu3HUYECKON KapTHHBI MUPA;

YUYUTHIBATh IPaHUIBI IPUMEHEHHS N3yYEHHBIX (PU3MUCCKUX MOJICNICH: TOUCUHBIN JIEKTPUUECKHUH 3apsi, Iyd CBETa,
TOYCUHBI MCTOYHHMK CBETA, siiepHasl MOJIENb aToMa, HYKIOHHAs MOJeJb aTOMHOTO spa NpW pelieHHH (HU3NIECKUX
3aj1ad;

pacmo3HaBaTh (hU3NYEcKHe SBIEHHs (MPOIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB JJIEKTPOAWHAMHUKH M
KBaHTOBOW (DM3MKH: 3JIEKTpUYECKash MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKa,
B3aMMOJICHCTBIE MAarHUTOB, DJIEKTPOMArHUTHAs WHIYKLUS, ACHCTBUE MAarHUTHOTO TOJNS HAa TPOBOIHUK C TOKOM U
JBIDKYLIMHACS 3apsif], DJIEKTPOMArHUTHBIE KOJeOaHUSI M BOJHBI, MPSMOJIIMHENHOE pacIpOCTpaHEHUE CBETa, OTpa)KeHWe,
npenoMieHue, uHTepdepeHins, Audpakius U TOJsSpHU3alMs CBETa, JUCIEPCHS CBeTa, (HOTOIIEKTPUUYECKUN IPGhEKT
(poroaddekr), cBeroBOe aBiICHHWE, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa BOJOPOJA, €CTECTBCHHAs U
HCKYCCTBEHHAs paINOAKTUBHOCTB;

OIMCHIBATh HW3YUYCHHBIE CBOMCTBa BelllecTBa (DJEKTPHUYECKHE, MArHUTHBIE, ONTHYECKHE, JJICKTPUUYECKYIO
MPOBOAMMOCTh PA3MYHBIX CPEN) W IJICKTPOMArHUTHBIC SBJICHHS (TPOIECCHI), HUCHONB3YS (HU3NYecCKUue BETHMYUHBL:
ANEKTPUIECKUH 3aps], CHUIIa TOKA, dJIEKTPUIECKOe HATIPSHKEHUE, HIEKTPUIECKOE COMTPOTHBIICHNE, pa3HOCTh MOTEHIIHAJIOB,
ANEKTPOJIBMKYIAS CHiia, paboTa TOKa, MHIAYKIHMS MarHHUTHOTO TOJs, cuwiia Awmrepa, cuia JlopeHma, WHIYKTUBHOCTD
KaTyIIKA, YHEPTUS JJIEKTPUISCKOr0o ¥ MarHUTHOTO IOJed, MepuoJi U 4acToTa KolebaHuili B KonebaTelbHOM KOHTYpE,
3apsil U CWJIa TOKa B TMPOIIECCE TAPMOHMYECKHX DJIEKTPOMATHUTHBIX KojeOaHul, (JOKYCHOE pacCTOSHHE W ONTHYECKas
CHJia JIMH3bI, TIPH OMUCAHWH MPABWIBHO TPAKTOBATh (PM3MUYECKUN CMBICT UCIIONB3YEMBIX BEIMYHH, UX 0003HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUMHY C IPYTUMH BEITUYHHAMUY,

OIUCHIBATh M3y4YCHHBbIC KBAaHTOBBIC SIBIICHWS M TPOIECCHI, HCIONB3ys (QHU3NUECKUE BEIHYHHBI: CKOPOCTD
AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPTUsl U UMMYNbC (OTOHA, TTEPUO]| TOIypaciaja, SHEPTHsl
CBSI3U ATOMHBIX SIJIep, TPU ONUCAHWW MPAaBUIBHO TPAKTOBATh (DH3MUYECKUH CMBICI HCIONB3YEMBIX BEIHYWH, HX
0o0O03HAYEHUS] W EIUHHIBL, YKa3blBaTh (OPMYINBI, CBS3BIBAIONIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTUMHU
BEJIMYMHAMH, BEIUYMCISTE 3HAUEHNE (PU3UICCKON BETHUUHBL;

aHANM3UPOBATh (PU3MUECKUE TPOIECCHl U SBICHUS, HCTIONB3YS (U3NYECKHE 3aKOHBI M MPUHIHMIBL 3akoH Oma,
3aKOHBI  TIOCIIENOBATEILHOIO W  TAapaIeTbHOTO  COCIMHEHHUS TPOBOMHHUKOB, 3akoH JIxoyns—JIeHma, 3akoH
JJIEKTPOMATrHUTHOW WHIYKIIUU, 3aKOH NPSMOJMHEHHOTO PAaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPa)KCHUS CBETa, 3aKOHBI
MpENOMIICHHS CBeTa, ypaBHeHWe OWHIITeHHa Il (oTod(d(eKTa, 3aKOH COXPaHCHHS JHEPTHH, 3aKOH COXpPaHCHUs
UMITYJIbCa, 3aKOH COXPAaHEHMsI 3JICKTPHUYECKOTO 3apsijia, 3aKOH COXPaHEHHS] MacCOBOTO YHCIA, MOCTYNaThl bopa, 3akoH
PaJMOaKTUBHOTO Pacmaja, Py STOM Pa3iivaTh CIOBECHYIO ()OPMYIUPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAXKCHHUE U
yCIOBHS (TPaHHUIIBL, 00JIACTH) MPAMEHUMOCTH;

OTPE/IeIISITh HANpaBJICHUE BEKTOPA WHAYKIIMA MATHUTHOTO TIOJS MPOBOJHWKA C TOKOM, CHJIBI AMIepa M CHIIBI
Jlopenna;

CTPOUTPH U OMUCHIBATH U300paKEHHE, CO3]]aBAEMOE IIIOCKUM 3ePKAJIOM, TOHKOMW JIMH30M;

BBITONTHATH SKCIIEPUMEHTHI 110 UCCIICNOBAHNIO (PU3UYECKUX SIBICHUHA W MPOIECCOB C UCIONB30BAaHUEM MPSMBIX U
KOCBEHHBIX M3MEPEeHUU: MpU 3TOM (OPMYIHPOBATh MpobiIeMy/3aady W THIIOTE3Y YIeOHOro DKCIIEPHMEHTa, coOupaTh
YCTAHOBKY M3 MPEIOAKEHHOT0 000pYA0BaHUS, TIPOBOUTH OMBIT U (JOPMYITUPOBATEH BBIBOJIBL;

OCYIIECTRIIATh TPSMBbIC M KOCBEHHBIC H3MepeHHsl (DU3MYECKUX BEIWYHMH, MPU 3TOM BHIOHpATh ONTUMAIbHBIHN
CIOCO0 U3MEPEHHMSI U UCTIONh30BATH U3BECTHBIC METO/IBI OIICHKH TIOrPEITHOCTEH H3MEePEeHU;

HCCIIEIOBaTh 3aBUCHMOCTH (PU3MYECKUX BEIWYHH C HCIONB30BAHMEM MPSIMBIX H3MEPECHHUI: MpH 3TOM
KOHCTPYHMPOBATh YCTAHOBKY, PUKCUPOBATH PE3yIbTATHI MONYYCHHON 3aBUCUMOCTH (DPU3MUECKUX BEIWYHH B BHJIC TAOIHUI]
U TpaduKOB, e1aTh BBIBOJIBI MO PE3yIbTATAM HCCIICIOBAHMS,

coOJIoaTh TpaBMiia 0E30MacHOro TpyJda NpPU MPOBEICHUM HCCICIOBAHUN B paMKaxX ydeOHOTO IKCIEPHMEHTA,
y4eOHO-UCCIIEIOBATEILCKOM W MPOCKTHOW JIGATENBHOCTH C  HCIOJNB30BAHUEM HM3MEPUTENBHBIX  YCTPOMCTB U
71a00paTOPHOr0 000OPYIOBAHUS;

pemaTh pacyéTHbIE 3aJ1a4 C SIBHO 3aJAHHOW (PU3NYECKON MOJEIbIO, UCIONB3Ys (PU3MUECKHE 3aKOHBI U TIPUHIIUIIBL,
HA OCHOBE aHAJIM3a YCIOBHUS 3aJa4d BBIOMpATh (DHU3UUECKYIO MOJENb, BBIACIATH (PU3HUECKUE BETHUYUHBI ¥ (HOPMYIIBL,
HEOOXOJMMBIe I € pellleHHs], MPOBOAUTL PACUYETHl W OICHUBATH PEATbHOCTh MOJYYCHHOrO 3HAYCHHS (PU3MUYECKOH
BEJINYHHBI,

pelaTh KauecTBEHHbIE 3a/]a4i: BHICTPAauBaTh JIOTHYECKH HEIPOTUBOPEUHUBYIO LIETIOUKY PACCYKIEHUN ¢ ONOpOol Ha
W3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

UCIIOJIb30BAaTh TIPH PEIICHUH Y4eOHBIX 33/a4 COBPEMEHHbIE HH()OPMAIMOHHBIC TEXHOJIOIMU JUIS TIOHMCKa,
CTPYKTYpHPOBAHUsI, MHTEPIIPETALIMU U TIPEICTABICHUS y4eOHOW M HayYHO-TIOMYJISIPHOH WH(OpPMALUH, MOITYy4SHHOH U3
Pa3INYHBIX HCTOYHHKOB, KDUTHUECKU aHATM3UPOBATH MOJTy4aeMyl0 HH(pOPMAIIHIO;



OOBSCHATH NPUHLMUIBI AEHCTBHUS MAaIIWH, MNPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3iuyaTh YCIOBUS HX
0€30MacHOr0 KCIIOIb30BAHNUS B IOBCEIHEBHOM JKU3HHU;

MPHUBOAUTH MPHUMEPHI BKIIAZAa POCCUHCKUX W 3apyOSKHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE HAYKH, B OOBSCHEHUE
MIPOLIECCOB OKPY’KAIOIIEro MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCTIOJIB30BAaTh TEOPETUUECKUE 3HAHMA MO (QHU3HKE B MOBCETHEBHOW >KU3HU IJIS1 0OECTeueHUs O€30MacHOCTH MPH
oOpamieHnn ¢ mnpuOOpaMH M TEXHUUECKHMMHU YCTPOMCTBAMH, JUII COXPAHEHHUs 3JI0POBbS M COOJIONEHHUS HOPM
9KOJIOTMYECKOT0 MOBEJICHUS B OKPYXKalOIIel Cpee;

paboTtaTh B rpyImiie ¢ BHITOJTHEHUEM PA3IMYHBIX COUATBHBIX POJied, IUIaHUPOBATh PabOTy IPYIIIbI, PAMOHATBHO
pacmpenensaTb 00S3aHHOCTH U TUIAHUPOBATH JESTENHHOCTh B HECTAHJIAPTHBIX CUTYAIMsX, aJIeKBATHO OLCHUBATh BKIA]

Ka)K/I0TO U3 YYaCTHHKOB TPYIIIBI B pELICHHE pacCMaTpUBAEMON MTPOOIEMBI.

TEMATHYECKOE IIVTAHUPOBAHUE

Pabouyas mporpamma mo yuyeOHOMy mpenmetry «®usuka» pa3padoTrana
BOCIIUTAHMUA, YTO OTPAa’)KEHO B JHYHOCTHBIX IJIAHHMPYEMBbIX pe3yabTaTax M o0ecne4nBaeT

¢ yuétom

pabGoyeii mporpamMmsI
peann3anuio

HHBapUaHTHBIX MOZIyJ'[eﬁ (I/IM) nmporpaMmmbl «Ypoqﬂaﬂ JACATCJIBHOCTB» U «OcHOBHBIE IIKOJIbHbIE aeJaar.

11 KNTIACC
KonudaectBo [Tporpamma BOCITUTAHUS
W HaumenoBanue pa3jenoB u tem | 4acoB DnekTpoHHbIe (IUPPOBBIC)
porpaMMebl B o0pa3oBaTeNbHbIE PECYPCHI
porp cer | vp | p p pecyp
0
Paznen 1.9JIEKTPOJIMHAMUKA UM «YpouHas 1eITenTbHOCTDY.
MarHITHOE [osle bub6mmoreka [JOK [IprMeHeHrne UHTepaKTUBHBIX
1.1 ) 11 1 3 https://m.edsoo.ru/7f41c9 | dbopm yuebHoii paGoThI -
ONEeKTpOMarHUTHAS WHTYKITHS
o HHTEJICKTYalbHBIX,
Hroro no pazgeny 11 CTUMYIHPYIOIIHX
Pasnmen 2.KOJIEBAHUA U BOJIHBI TIO3HABATCIBHYIO MOTHBALIHIO,
BuGmmorexa LIOK UTPOBBIX METOJMK, TMUCKYCCHH,
MexaHudeckue
2.1 XARITICCIIC 1 9 1 | https://m.edsoo.ru/7f41c9 | F@OMIX BOSMONKHOCTS
AJIEKTPOMAarHUTHBIC KOJeOaHMsI 7c MPUOOPECTH OIIBIT BEJICHUS
- KOHCTPYKTHBHOI'O IHAJIOTa;
MexaHu4deckue u BH6H.HOTeKa OK rpynmoBas pabora, KoTopas
2.2 5 1 https://m.edsoo.ru/7f41c9
3JIEKTPOMATrHUTHBIC BOJIHBI 7c YUYUT CTPOUTH OTHOILICHHUS H
— JielicTBOBATh B KOMaHJIE,
bubmmoreka [IOK CIIOCOOCTBYET Pa3BUTHIO
2.3 OnTrka 10 3 https://m.eds00.ru/7f41¢9 | kpuTudeckoro MbILIEHHS;
7c OpraHu3alysi HACTaBHHYECTBA
VToro o pasier 24 MOTHBHPOBAHHBIX U
p y IPYIUPOBAHHBIX 00YUAIOLIHXCS

Pazzen 3.0CHOBBI CITIELIUAJIBHOM TEOPMU OTHOCUTEJIBHOCTU

HaJl HEYCIIEBAIOIIIIMH

OJTHOKJIAaCCHUKAaMH, B TOM 4YHUCJIC
. Bubmnnoreka IHOK
31 OCHOBBI CIICIUATBHOI TEOPHH 4 1 https://m edsc])_E) U/7F41c9 ¢ 0coObIMU 00pa30BaTENbHBIMA
' OTHOCHTEIBHOCTH - Ps.Jim. : TNOTPEOHOCTSMH, JAfOIIEro
fc 00y4aromuMcs COIMaIbHO
Hroro 1o pasueny 4 3HAYMMBIHN OITBIT
COTPYJIHUYECTBA U B3aUMHOU
Pazgen 4 KBAHTOBAA ®U3MKA TTOMOIIH;
Bu6morexa IJOK MM «OCHOBHBIE IIKOILHBIE
41 DJieMeHThl KBAHTOBOM OITHUKHU 6 https://m.edsoo.ru/7f41c9 Acay.
7C BHemKoapHBIE TEMATUYECKUE
g{ 6muorexa LOK MEpOTPHUSITHS BOCITUTATEINBHOM
4.2 Crtpoenue aTroma 4 https://m.edsoo.ru/7f41cg | MTPABICHHOCTH,
7C OpraHnU3yCeMbIC MNeaaroraMu 1no
= N3UKE
Bbubnuoreka IJOK ¢
4.3 ATomHOE sIIpo 5 https://m.edsoo.ru/7f41c9
7c
Wroro no pazneny 15
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Pazpen 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DJIeMEHTHI aCTPOHOMUU U buGmorexa LHOK
51 eme acTpoHo 7 1 https://m.edsoo.ru/7f41c9
acTpodU3UKN 7c
Uroro no pazaeny 7
Pasnen 6.ObOBIIAIOIIEE ITIOBTOPEHUE
bubmuoreka LIOK
6.1 | OGobuiatoliee MOBTOPECHHE 4 https://m.edsoo.ru/7f41c9
7c
Hroro no pazaeny 4
PesepBHOCE Bpems 3

OBLIEE KOJIMYECTBO YACOB I1O

[NPOI'PAMME 68 4 !

Beinncka Bepra 29.08.2023r.

JIMpeKTOp MIKOINBI/ /C.B.CnbiBakoBa/
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