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MOSICHUTEJIBHAS 3AITUCKA

ITporpamma 1o ¢u3suke 6a30B0ro ypoBHs Ha ypoBHE cpeaHero obmero obpasosanus pazpaborana
Ha OCHOBE I0JOKEHMH M TpeOOoBaHMI K pe3y]bTaTaM OCBOGHHS OCHOBHOH o6pasoBaresbHOI
nporpammsl, npejcrasieHHbx 8 ®I'OC COO, a Take ¢ yuétom denepansHoii paboueii mporpammsi
BOCIIMTAHHS M KOHIUENIHH IpernojaBanns ydeOHoro mnpeamera «®usmka» B 00pa3oBaTelbHBIX
opranm3ammax Poccuiickoit Denepanuu, peain3yommx OCHOBHbEIE 00pa3oBaTeIbHEIE TPOrPaMMEL.

Conepkanue nporpammbsl 1o (u3nke HampasieHO Ha (OPMHpPOBAHHE ECTECTBEHHO-HAYYHOMH
KapTHHBI MHpa oOy4arommxces 11 kimaccoB npu ofyuenun ux ¢u3uke Ha 6a30BOM YpPOBHE HA OCHOBE
CHCTEMHO-/IeSTeIbHOCTHOTO moaxona. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm PI'OC
COO K niaHupyeMbIM JHYHOCTHBIM, [PEJMETHBLIM M METAlpeAMETHBIM pe3yibTaraM OoO0ydYeHus, a
TAK)K€ YUMTBIBAET HEOOXOAMMOCTb pPEaNH3allid MEKIPEJIMETHBIX CBsi3eil (U3UKH C €CTECTBEHHO-
Hay4HbIMH YueOHBIMH Ipeameramu. B Heil ompenensioTcs OCHOBHBIE LeMH H3Yy4YeHHsS (HU3UKH HA
ypoBHe cpeaHero oOmero o0pa3oBaHMs, IUIAHHPYEMbIE Ppe3yJIbTaThl OCBOEHHS Kypca (H3HKH:
JTHYHOCTHBIE, METaNpeMeTHbIE, IpeIMeTHbIE (Ha 6a30BOM YpOBHE).

[Tporpamma no (pu3MKe BKIIOYALT:

e [UIAHHPYEMBIE pe3yIbTaTbhl OCBOEHHS Kypca (pu3ukH Ha 0a30BOM YpPOBHE, B TOM YHCIE

[peIMETHbIE pe3ybTaThl 10 rojam o0y4yeHus;

e cojepxkaHne ygeOHOrO npeaMeTa «Pu3nKay 1Mo rogaM o0ydeHHs..

@®usnka Kak Hayka O HambGoiee oOmMX 3aKOHaX TNPHPOIbI, BBICTYNAas B KadecTBe ydeOHOro
npeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKIal B CHCTEMY 3HAHHH 00 OKpyXaioIleM Mupe.
Ikonbubli Kype (GHU3MKH — CHCTEMOOOpPa3yoLHii Ul €CTECTBEHHO-HAYYHBIX YYeOHBIX NPEIMETOB,
NOCKONbKY (DM3MYECKHE 3aKOHbl JI€KAT B OCHOBE IPOLECCOB H SBICHHH, H3y4aeMbIX XHUMHEH,
Ouosorueil. ¢usuueckoii reorpapuei u acrpoHomued. Vcmonp3oBaHHE W aKTHBHOE NpPHMEHEHHE
(u3HYecKHX 3HAHHH ONpeleNseT XapakTep H pa3BHTHE pa3HOOOpasHBIX TEXHOJIOTHH B cdepe
SHEPreTHKH, TPAHCMOPTAa, OCBOGHHS KOCMOCA, TMOJYYeHHS HOBBIX MAaTEpHANOB C 3aJaHHBIMH
cBoiicTBamMu M apyrux. M3yuenue (M3MKM BHOCHT OCHOBHOH BKIad B (JOPMHpPOBAHHE €CTECTBEHHO-
Hay4yHo#l KapTWHBI MHpa oOydarommxcs, B (OpMHpOBaHHE YMEHMH NPUMEHSTb HAay4YHBIH METOX
[O3HAHUS [IPH BBIIOJIHEHHH HMHU Y4eOHBIX HCCIIE/IOBaHHI.

B ocHoBy Kypca (H3HKH 11 ypoBHS cpeaHero obuiero oOpa3oBaHuS MOJIOXKEH PAA HICH,
KOTOpBIE MOKHO paccMaTpHBaTh Kak MPHHITHITEI €10 MTOCTPOSHHS.

Hoes yenocmnocmu. B coOTBETCTBHH ¢ Hell Kype SABISETCS JIOTHYECKH 3aBepIIEHHBIM, OH
CO/EP)KHUT MaTepHal M3 BCeX pa3/iesioB (DM3MKH, BKJIIOYACT KaK BOMPOCHl KJIACCHYECKOW, TaK M
COBPEMEHHOH (H3HKH.

Hoes ecewepanuzayuu. B cooTBeTcTBHM C Hel Marepuan Kypca (GH3HKH OObeIMHEH BOKPYT
¢usnueckux teopuit. Beayumm B Kypce sBisercs (OpMHpOBaHHE NPEJCTABIEHHH O CTPYKTYPHBIX
YPOBHSIX MaTepHH, BEIIECTBE | TOJIE.

Hoesn eymanumapusayuu. EE peanuszaums npeanonaraeT WCIOIb30BaHHE TYMaHHTApHOTO
noreHunana GU3n4ecKol HayKH, OCMbIC/ICHHE CBSA3H Pa3BUTHA (DU3MKH C pa3BUTHEM 001IECTBa, a TaKKe
C MHPOBO33PEHYECKHMH, HPABCTBEHHBIMH H IKOJIOTHYECKAMH M1podIeMaMH.

Hoes npuxnaonou nanpaénenrocmu. Kypc QH3HKH OpeanonaraeT 3HAKOMCTBO € IIHPOKHM
KPYrOM TEXHHYECKHX H TEeXHOJIOTHYECKHX NMPUIOKEHHH H3y4eHHBIX TEOPHil U 3aKOHOB.

Hoes  oxonozusayuu  peamusyeTcs IIOCPEJCTBOM  BBEJICHHS  DJIEMEHTOB  COJEpPXKaHHS,
MOCBAIMEHHBIX 9KOJIOTHYECKHM MpodiieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BHTHEM TEXHHKH H
TEXHOJIOTHH, a Takke 00CYXKIeHHs MpodIeM PalHOHAIBHOIO MPHPOAONOIL30BAHAS H 3KOJIOTHYECKOH
Oe3onmacHOCTH.

CHCTEMHO-/1€ATEIbHOCTHBIH NOAX0A B Kypce (DHM3MKH peanu3yeTcs NpekIe BCero 3a cuér
OpraHu3aluy IKCIepUMEHTAIBHOM esTenbHocTH o0yyatomuxcs. [lns 6a3oBoro yposHs Kypca GpH3HKH
— 9TO HCIMOJIb30BAHHE CHCTEMB! ()POHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPHMEHTOB M J1ab0paTOpHBIX
paboT, KOTOpble B rporpaMMe 1o ¢uszuke o0beMHEHbI B OOLIHHA CITHCOK YYECHHYECKHX NMPAKTHYECKHX



pabot. Beiiesienne B ykazaHHOM nepedHe J1abopaTopHBIX paboT, MPOBOAMMBIX JUIs KOHTPOJIS H ONEHKH,
OCYLIECTBIISETCS y4acTHHKaMH 00pa3oBaTe/IbHOro mporecca HeXo/1s U3 0CoOOEHHOCTE! TUIaHUPOBAHHS |
ocHauenus kabunera ¢usuku. Ilpu sTom obecneumBaercs oBmazeHHe OOYYAIOMIMMHCS YMEHHIMH
[IPOBO/IUTH KOCBEHHbIE H3MEPEHHS, HCCIIE/IOBAHNSA 3aBUCHMOCTEH (DH3HYECKHX BEITMYHH H IIOCTAHOBKY
OI1BITOB [0 [IPOBEPKE MPE/IOKEHHBIX THIIOTE3.

B coorsercreun ¢ TpeGopanmamu ®I'OC COO k MaTepHATbHO-TEXHHYECKOMY O00ECIEUYEHHIO
yueOHOro mnpouecca 0a3oBblii ypoBeHb Kypca (DM3HKH Ha ypOBHe cpeaHero obmero o6pazoBaHHs
JI0JKEH M3y4arbCs B YCJIOBHAX NPEIMETHOrO KaOWHeTa (PU3HKH MM B YCJIOBHSAX HHTETPHPOBAHHOIO
KaOMHETa NPEIMETOB €CTECTBEHHO-HAY4HOro Liukia. B kaburere u3nku 10/DKHO ObITh HEOOXOMHMOE
naboparopHoe 000pyJA0OBaHME /Ul BBINOJHEHHA YKa3aHHBIX B Iporpamme 1o (u3uKe y4eHHYECKHX
MpaKkTHYECKHX paboT U JEMOHCTPalHOHHOE 000py10BaHHe.

JlaGopatoproe oOopyaoBaHWe Ul YYEHHYECKHX NpAKTHUeCKHX paboT ¢opMmupyeTcs B BHIE
TEMATHYECKUX KOMIUIEKTOB M oDOecreunBaeTcs B pacdére OJHOTO0 KOMIUIEKTAa Ha JABYX 00ydarommxcs.
Temarnueckue KOMILIEKTHI JIaDopaTopHOro 000py10BaH s A0DKHBI OBITH MOCTPOEHE! HA KOMILJIEKCHOM
MCIOJIb30BAaHWHA aHAJIOTOBBIX H MHQPOBBIX MPHOOPOB, a TAKXKE KOMIBLIOTEPHBIX H3MEPHTEIBHBIX CHCTEM
B BUJIe IA(POBLHIX JTabopaTopHii.

OcCHOBHBIMH LIeTAMH H3yueHHS QHU3HKH B 00mmeM 00pa3oBaHUH ABJISIOTCS:

¢ (opmupoBaHHe WHTepeca W CTpeMyIeHHs 00ydarommxcs K HaAy9HOMY H3YYEHHIO MPUPOIEI,
pa3BHTHE HX HHTE/UICKTYAlIbHBIX H TBOPYECKHX CIIOCOOHOCTEIH;

e Dpa3BHTHE MpEACTABIEHHH O  HAYYHOM  METOAEe TMO3HaHHS ©W  (hopMHpOBaHHE
MCCIIEI0BATETBLCKOTO OTHOIIEHHSA K OKPY/KAIOIHM SBICHHSIM;

» (opMHpOBaHHE HAyYHOTO MHPOBO33DEHHS Kak pe3ylbTara HM3y4eHHS OCHOB CTPOEHHS
Mmarepuy U QyH1aMEeHTaIbHbIX 3aKOHOB (DH3HKH;

e (opmupoBaHHe yMeHHH OOBACHATL SBIEHHWS C WCIONB30BaHHEM (H3HYECKHX 3HAHUN W
HAYYHBIX JI0Ka3aTeTbCTB;

e (OpPMHPOBAHHE MPEACTABICHUH O POJIH (PU3MKH IS Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK,
TEXHUKH H TEXHOJIOTHid.

JocTikenne STUX Lelel obecnevynBaeTcs pelIeHHEM CIeYIOMIMX 3a/a4 B MPOLeCcce H3Yy4eHHs

Kypca ()M3MKH Ha YpOBHe cpejiHero obiero o6pasoBaHusi:

o nmpuoOpeTeHHMe CHCTeMBI 3HaHWI 00 oOmmMX (uU3HUeCKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHAX, BKJIIOYAs MEXaHWKY, MOJIeKYIApHYI (GH3HKY, OSIeKTPOJWHAMHKY, KBAHTOBYIO
¢u3uKy M dneMeHTbI acTPOPH3UKH;

* (opmHpoBaHHE YMEHHMH MPHUMEHATh TECOPETHYECKHE 3HAHUA U1 OOBACHEHHS (U3HYECKHUX
SBJICHUH B IPUPOJIE U JUIS IPHHATHA NPAKTHYECKHX PEIICHHH B IIOBCEHEBHOM JKHU3HHU;

e OCBOGHHE CrOCOOOB pElIeHHs Pa3/IMYHBIX 3a/a4 C SBHO 3aJaHHON (DH3MYECKOH MOJIEIBIO,
3aj1a4, MOAPa3yMEBAIOMIHX CAMOCTOATENBHOE CO3/aHHe (PU3HYECKOH MOJENH, aIeKBaTHOM
VCITOBHSIM 3a/1a4H;

e [OHHMaHHe (PH3UYECKHX OCHOB M TIPHHIIMIOB JCHCTBHS TEXHHUYECKMX YCTPOHCTB H
TEXHOJIOTHYECKHX MPOLECCOB, UX BIMSHHUS HA OKPYKAIOLIYIO CPEaY;

e OBJIAJICHHE METOJaMH CAMOCTOSTENBHOTO T[UIAHHPOBAHHS H [POBEACHHS (H3HYECKHX
IKCIEPUMEHTOB, aHalW3a M MHTEpNpeTaudd HH(POpPMAIHH, ONpPENENEeHHS JIO0CTOBEPHOCTH
MOJIY4EHHOTO pe3ybTara;

Ha n3yuenne ¢u3uku (6a30BEIH ypOBEHb) Ha YPOBHE cpeaHero odmero oOpa3oBaHus OTBOIHTCH

136 gacos: B 10 knacce — 68 gacos (2 yaca B Henemo), B 11 kinacce — 68 gacos (2 yaca B HeIeI0).

. [Ipennaraemerii B mporpaMme no (u3uke nepedeHb J1abOpaTOPHBIX M MPAKTHYECKHX paboT
ABJIAETCA PEKOMEHI0BAHHBIM, YUHTEIb JenaeT BhIOOP MpoBeACHUS 1a00paTOPHBIX paboT H OMBITOB C
y4€TOM HHIMBHIYAIbHBIX 0COOEHHOCTEH 00y4atoUHXCsl.

-



COJIEP’KAHUE OBYYEHMUS 11 KJIACC

Pasnen 4. DiekTpoAHHAMHKA

Tema 3. Maznumnoe none. I1eKmpoMazHUMHAA UHOYKWUA

[TocTosiHHBIE MarHWThl. B3aMMoJeiCTBHE MOCTOSHHBIX MarHWTOB. MarnuTHoe mose. Bekrtop
MArHUTHOH MHAYKUHH. [IpHHUMI CYNEpno3HIMM MAarHMTHBIX HojeH. JIAHMM MAarHMUTHOH HHIYKUHMH.
Kapruna 1uHuil MAarHUTHON HHAYKIMH MOJIS NOCTOSAHHBIX MAarHHTOB.

MaruuTHOE Tojie MPOBOAHMKA ¢ TokoM. KapTwHa nWHME HHAYKIHH MarHMTHOTO TOJIS UTHHHOTO
NMPAMOTO MPOBOJHHKA M 3aMKHYTOrO KOIBLEBOTO IPOBOJHMKA, KAaTYWIKH ¢ TOKoM. OmsiT Dpcrena.
B3aumozelicTBHe NPOBOJIHHUKOB C TOKOM.

Cuna Amnepa, e€ MOZy/Ib M HAallpaBJICHHUE.

Cuna Jlopenua, eé moayib M HampasieHue. JIBIKCHHE 3aps)KEHHOH YacTHIBI B OJHOPOIHOM
MarsuTHOM noJjie. Pabora cuisl Jlopenna.

SieHne deKTpoMarHuTHOH HAAYKIHH. [T0TOK BeKTOpa MArHHTHOH HHAYKIMH. DJIEKTPOBHKYIAst
CHITAa MHJIYKIIHH. 3aKOH 2JIeKTpOMarauTHOH Haykunn apaies.

BuxpeBoe 3/eKTpHYECKOe MoJjie. DIEKTPOABHKYIas CAJIa HHAYKIHH B IPOBOJHHKE, ABHIKYIIEMCS
MOCTYNATEIbHO B OHOPOZAHOM MarHUTHOM MOJIe.

[Tpasuio Jlenna.

WMHAyKTMBHOCTS. SIBeHHe CAMOHH/IYKIHH. DIEKTPOABIIKYLIAs CHIIA CAMOHHYKLIHMH.

DHeprus MarHHTHOIO MOJIS KaTYLIKH C TOKOM.

DIeKTPOMArHUTHOE TIOJIE.

Texuuueckue yCTpOiCTBa W MPAKTHYECKOE NMPHMEHEHHE: MOCTOSHHBIC MAarHHTBI, 31€KTPOMArHHThI,
3JIeKTPOIBUTraTe b, YCKOPHTEIH 3JIEMEHTAPHBIX YaCTHII, HHAYKLHOHHAS NeYb.

Hemoncmpayuu

OuneiT Dpcrena.

OTK/I0HEHHE YIEKTPOHHOIO Iy4YKa MArHHTHBIM [10JIEM.

JIMHUM MHAYKIIAH MarHUTHOT'O TOJTS.

B3zaumoeiicTBHe ABYX MPOBOAHHUKOB C TOKOM.

Cuma Amnepa.

JleiicTBue cuiibl JIopeH1a Ha HOHBI JIEKTPOJIMTA.

SIBneHue 21€KTPOMArHUTHOH HHIYKIIHH.

[TpaBuno Jlenua.

3aBHCHMOCTE HJIEKTPOIBHIKYILEH CHITBI HHAYKIMH OT CKOPOCTH H3MEHEHHSI MArHUTHOTO MOTOKA.

SIBneHne CaMOMH/IYKIIHH.

Vuenuuecxuit axcnepumenm, rabopamopmoie pabomoi

M3yueHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

Uccnenopanue 1eiHCTBHA NOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

Uccnenosanue sIBICHUS 37€KTPOMArHUTHON MH/IYKIIHH.

Pazjen 5. Kosrebanus H BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumuble Ko1eoanus

Konebarenpnass cucrema. CBoboamble MexaHudeckue KosneOGauus. ['apMOHHYECKHE KojiebaHus.
INepuoa, wactora, ammwiuTya U (asa xomebanuii. IIpyxuHHbl MasTHUK. MaremaTHyeckuii MasTHHK.
VpaBHeHWe rapMOHMYecKHX KosieGannit. [IpeBpalenne SHEPrun NpH rapMOHHIECKHX KONEOaHMSX.

KosneGarenbustit KorTyp. CBOGOIHBIE 2EeKTPOMATHATHBIE KoNeGaHus B HaealbHOM KosebaTelbHOM
KOHTYpe. AHATOTMS MEKTy MEXaHWYECKHMH H 3MeKTPOMATHHTHRIMH KojieOannsivu. Popmyna Tomcona.
3akoH cOXpaHeHHs YHEPTHH B HCAILHOM KoseOaTeIbHOM KOHTYpE.

[Ipeacrasienne o 3aTyXaloWMX KojeOaHusaX. BelHYKICHHbIE MEXaHHYIECKHE konebanus. Pe3zonasc.
BbIHyK/1€HHBIE JIEKTPOMArHHTHBIE KoneOaHus.

[Nepemennsrii Tok. CHHYCOMIQTBHBIH IlepeMEHHBIH TOK. MOIIHOCTh MEPEMEHHOT0 TOKA.
AMILIMTY/IHOE W JIeHCTBYIONNee 3HaUeHHE CHITBI TOKA M HAIIPsHKEHMS. "



Tpancpopmarop. IlpomspoacTBo, mnepemada #  moTpeblieHHE  JNIEKTPHYECKOW  IHEPIHH.
DKOIOrHYeCcKHe PUCKH ITPH IIPOU3BOJICTBE 3JIeKTposHepruH. KyabTypa HCIONb30BaHHS JJIeKTPOIHEPTHH B
MOBCETHEBHON KU3HH.

TexHuyeckne yCTpOHCTBA H IPAKTHYECKOE I[PHMEHEHHE: IJICKTPHYECKHH 3BOHOK, TeHepaTop
MEPEMEHHOT0 TOKA, THHHH TEKTPonepeaay.

Hemoncmpayuu

HMcceneaoBanue napameTpos KonebaTenbHO# CHCTEMBI (MPYKHHHBIH HIH MaTeMaTHYECKUH MAsSTHHUK).

HaGmozaenue 3aryxatomux kojaeGaHui.

UccnenoBanue cBOHCTB BEIHYKACHHBIX KoneOaHMii.

HaGmoaenue pe3onanca.

CBoGo/1HBIE YNEKTPOMATHUTHBIE KONeOaHusI.

Ocum/uiorpaMmbl (3aBHCHMOCTH CHJIbI TOKA M HANpsDKEHHS OT BPEMEHHM) IS 3JIeKTPOMAarHUTHBIX
KonebaHHiA.

Pe3oHanc mpW MOC/IEAOBAaTE/IbHOM COCIMHEHHH pPE3HCTOpa, KaTYIIKH HHIYKTHBHOCTH H
KOHJEHCcATOpa.

Moiesb JIMHHYU JIeKTPONepeaadt.

Vuenuueckuii axcnepumenm, nabopamopneie pabomoi

HccneioBanue 3aBHCHMOCTH TIEPHO/IA MAIBIX KojaeOaHHil rpy3a Ha HUTH OT JUIMHBI HUTH H MaccChl
rpy3a.

MccreoBaHle NEpPEMEHHOr0 TOKa B IEMH W3 TOCIEN0BaTEeIbHO COEIHHEHHBIX KOHICHCATOpA,
KaTyLIKH H pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmMpoMazHummble 60Hbl

Mexanudeckue BOJIHBIL, yciaoBus pacnpocrpadenus. [lepuoa. CkopocTs pacnpocTpaHeHHs W UIMHA
BOJIHBL. [lonepeunsie U nposoabHble BosHbL. MHTepdepenius u qudpakiyus MexaHHYeCKUX BOJIH.

3Byk. CxopocTts 3ByKa. ' pomkocTs 3ByKa. Beicora ToHa. TemOp 3ByKa.

DJIeKTPOMArHUTHbIE BOJHBI. Y CIIOBHS H3/Iy4eHHS 3/IeKTPOMArHHTHLIX BOJH. B3anmHas opHeHTanus
BekTopoB E, B, V B 3mekrpomaranTHO#i BosiHe. CBOMCTBA 3JE€KTPOMArHUTHHIX BOJIH: OTPakKeHHE,
NpeIoMICHAE, noaspu3auns, audpakuus, uareppeperuns. CKOpocTs 371€KTPOMArHUTHBIX BOJIH.

[1Ikana 3neKTpoMarHUTHEIX BOJIH. [IpuMeHeHHE 371EKTPOMarHUTHEIX BOJIH B TEXHHKE H OBITY.

[IpuHIMIEl paguocBa3y U TeneBuaeHus. Paauonokanus.

DIeKTPOMArHUTHOE 3arpsA3HEHHE OKPYXKalolleH cpebl.

TexHuueckue ycTpoHCTBA M NPakTHYECKOE MPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI,
V/bTPa3ByKOBass IHATHOCTHKA B TeXHWKe W MeAWIIHHE, pajap, paAHOTpHEMHHK, TEleBH30p, aHTeHHa,
teneon, CBY-neus.

Hemoncmpayuu

OOpasoBanue U pacnpocTpaHeHHe NONePeYHbIX H IPOAOILHEIX BOJH.

Konebmommeecs Teno Kak HCTOYHHK 3BYKa.

Habmonenne oTpakeHHs W TPeIOMIICHHS MEXaHHYECKHAX BOITH.

Habmonenne nHTepdepeHUnn 1 THdpakiui MeXaHHYECKHX BOJH.

3BYKOBOI pe30HaHC.

Hab:moienue cBsi3H rPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIIJTHTYZI0H M 4acTOTOH KojedaHui.

Hcenenosanue CBOMCTB 3I€KTPOMArHUTHBIX BOJH: OTP&XKEHHE, INPEIOMIIEHHE, MOJIApH3alus,
audpakuus, HHTEpHEepeHIns.

Tema 3. Onmuka

['eomerpuyeckas onTuka. [IpsMonmHeiiHOe pacnpocTpaHeHHe CBeTa B OJHOpOAHON cpexe. Jlydu
cBeta. ToueuHbIi HCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpaXxeHus csera. [locTpoeHue H300pakeHHH B IIIOCKOM 3€pKase.

[Tpesiomnenune cBeta. 3aKoHbl IpeaOMIEHHs cBeTa. AOCOMIOTHBIA MOKa3aTelb IPEJOMJIEHHS.
[ToHoe BHyTpenHee oTpakenue. [Ipese/bHblii yros [MoJIHOro BHYTPEHHETO OTPaKEHHS.

Jucnepcus cera. CioxHbIi coctaB 6enoro cseta. L[Bet.

-



ColGupatomme ¥ paccenBalomue JTUH3bL ToHKasd MHH3a. POKYCHOE pacCTOSIHHE H OITHYECKas CHila
TOHKO# H3bIL. [TocTpoenne H300paxkeHnit B COOMpArOMMX W pacceMBalOmMX JTHH3aX. PopMyna TOHKOM
THH3BL. Y BeJIMUeHHE, JaBaeMoe JIHH30M.

[Tpeebl NPUMEHHMOCTH reOMETPHYECKOH ONTHKH.

BonHoBas ontuka. WHTepdepenums cmera. KorepeHTHble HCTOYHHKH. YCIOBHs HaOMOIEHHS
MAKCMMYMOB M MHHMMYMOB B HHTep(EPEHUHOHHOH KapTHHE OT ABYX CHH(}Aa3HBIX KOTEpEeHTHBIX
HCTOYHHKOB.

Judpakmms ceera. Jludpakunonnas pemeérka. YciaoBHe HAOMIOAEHHS IVIaBHBIX MaKCHMYMOB ITpH
NajeHHH MOHOXPOMATHYECKOr0 CBeTa Ha AM(PaKIIHOHHYIO PEeIIETKY.

[Tonspusauns csera.

Texuuyeckue ycTpoiicTBa H NpaKTHYECKOE MPUMEHEHHE: OUKH, JIyna, (hoToanmnapar, NpOeKIHOHHbIH
anmapar, MEKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA, IH(PaKIHOHHAA PEIIETKA, MOIAPOU/L.

Jlemonempayuu

[IpsiMosHEitHOE pacnpocTpaHeHne, OTpaKeHHe W nmpeoMieHHe ceeta. OnTHyeckue mprudopsl.

[TonHoe BHYTpeHHEE oTpaxkeHne. Mojesb CBeTOBOIA.

UccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.

Moienu MHKpOCKOIIA, TEIeCKOomna.

Habmoaenue uurepdepeHIInn cBeTa.

HaGmosienune nudpakuuu ceera.

HaGmoienne aucnepeHy cBeTa.

[Tonyuenne criekTpa ¢ HOMOIIBIO TIPA3MBI.

[Tonyuenue criekTpa ¢ MOMOMIIBIO AH(PPAKIIHOHHON PELIETKH.

Habmonenne nonspu3aluu cBera.

Vuenuyeckuil sxcnepumenm, rabopamopruie pabomel

W3mepenne nokasaresis NpeJoOMIIEHHS CTEKIIA.

MccnenoBanne cBOHCTB H300paKeHHH B JIHH3AX.

Habmoienue qucnepcuy csera.

Paziaen 6. OcHOBBI CIENHAJILHONH TEOPHH 0THOCHTE/ILHOCTH
['panuubl  NPUMEHMMOCTH — Kiaccuueckod  mexauuku. [IlocTynarel  crnenManbHOM — TEOpHH
OTHOCHTE/ILHOCTH: HHBAPHAHTHOCTh MOAYJS CKOPOCTH CBETa B BaKyyMe, MPHHIMI OTHOCHTEIBHOCTH
DHHIOTeHA.
OTHOCHTEIBHOCTb OJHOBPEMEHHOCTH. 3aMe/UIEHHE BPEMEHH U COKPALIEHHE [UTHHBI.
DHEPrus ¥ UMIYJIbC PEISATHBHCTCKOH YaCTHIIbI.
CBs13b MACCHI C SHEPrHEH U UMITYJIbCOM PEISTHBHCTCKON YaCTHIIbl. DHEPrus MOKOS.

Paznen 7. KBanroBas pusuka

Tema 1. Dnemernmobl K6AHMOBOU ONMUKU

®otousl. @opmyna [Tnanka cBa3u sHepruu GOTOHA € €ro YaCTOTOH. DHEPrusA U UMIYJIbC HOTOHA.

OtkpeiTie u uccienosanue ¢oroaddexra. Onbiter A. I'. Cronerosa. 3akonsl (oTodddexra.
Vpaaenue Diinmreiina s Gorosddexra. «Kpacnas rpanuna» Goroaddexra.

JlaBnenue ceera. Oneitel [1. H. JleGenena.

Xumu4eckoe JAeHCTBHE CBETA.

Texuuueckne yCTpOHCTBAa M NMpakTHYECKOE IpHMeHeHHe: (GoTodneMeHT, GOoTOoAaTIHK, COTHETHAs
Oarapesi, CBETOAMO/L.

Hemoncmpayuu

®otoaddexT Ha yCTAHOBKE ¢ IHHKOBOH IIACTHHOM.

Hcenenosanue 3akoHOB BHeHHero (potoaddexra.

Cgeroauon.

Conneynas 6arapes.

Tema 2. Cmpoenue amoma
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Mogens aroma Tomcona. Onsitel Pesepdopma mo paccesHuio o -4acTull. [lnarerapras Mozaens
aroma. Iloctynarel Bopa. U3nmydenne w morsomeHne (GOTOHOB TpH TEPEX0oie aToMa ¢ OJHOTO YPOBHS
IHepruu Ha Apyroi. Busl ciekTpoB. CieKTp ypoBHEH IHEPIUH aToMa BOJI0po/a.

BosiHoBbIE cBOMicTBA YacTull. Bomausl ge bpoiinsa. KopnyckyispHO-BOIHOBOH Jyanu3m.

CrHOHTaHHOE W BbIHYKICHHOE H3JIy4E€HHE,

TexHHYECKHE YCTPOMCTBA M MPAaKTHYECKOE NPHUMEHEHHWE: CIEKTPalbHbli aHauu3 (CIEKTPOCKOI),
J1a3ep, KBAHTOBBIH KOMIIBIOTEP.

Jlemonempayuu

Mozens onsita Pesepdopaa.

Omnpeaenenune JUTHHBI BOJIHBI Jla3epa.

HabmioaeHue THHEHYaThIX CIIEKTPOB H3Iy4YEeHHUS.

Jlazep.

Vyenuueckui sxcnepumenm, 1abopamopHeie pabomol

HaGmoaenne THHEHYATOrO CIEKTPA.

Tema 3. Amomnoe adpo

DKCMEPUMEHTBI, J10Ka3bIBAIOLIHE CIIOKHOCTb CTPOeHUs Aapa. OTKphITHE PaaHOaKTHBHOCTH. OMBITHI
Pesepdopaa 1o onpeneneHMIo COCTaBa paaMoakTHBHOro H3mydenns. Csoiictsa anbda-, Gera-, raMma-
H3nyveHus. BiusiHue paquoakTHBHOCTH Ha JKHBbIE OPraHH3MBl.

OtxpbiTHe TIpoToHA M HeiitpoHa. HykionHas mozens snpa [efisenGepra—Msanenko. 3apsa supa.
MaccoBoe 4ncio sapa. U3oToms.

Anbda-pacnian. DNEKTPOHHBIH H  TIO3WTPOHHBIA OeTa-pacman. ['amma-u3inydenwe. 3akoH
PaJMOaKTHBHOIO pacrnaja.

DHeprusi CBA3M HYKJIOHOB B sipe. SlaepHblie cuibl. Jledekt maccel spa.

SlnepHble peakuuy. JleneHue v CHHTES saep.

Slnepusiii peaktop. Tepmosiaepubiii cunTe3. [IpoGnembl ¥ MepCneKTHBbI AACPHOH SHEPreTHKH.
IKOJIOTHYECKHE acTIeKThl SAEPHOH SHEPreTHKH.

DremMeHTapHble YacTHIBI. OTKPLITHE TO3HTPOHA.

MeTo/1bl HaOMOICHUS U PErHCTPALIMH JIEMEHTAPHbIX YaCTHIL.

DyH1aMeHTATbHbIE B3aUMOZEHCTBHA. EAMHCTBO (PH3HYECKOH KapTHHBI MUDA.

TexHuyecKHe YCTPOMCTBA H MPAKTHYECKOE IPUMEHEHHE: N03MMETpP, Kamepa BuibcoHa, saepHbId
peaxTop, atomHas bomoda.

Hemoncmpayuu

CuéTunK HOHH3NUPYIOMMX YACTHIL.

Vuenuyeckuil axcnepumenm, rabopamopusie pabomei

WcenenoBanue TPEKOB 4acTHll (1o roToBsIM (hoTorpadusam).

Pazaen 8. D/ieMeHThI ACTPOHOMHH H acTPOPH3IHKH

Dranbl pa3BuTHs acTpoHOMHH. [IpuKIaTHOE B MUPOBO33PEHYECKOE 3HAYCHHE ACTPOHOMHH.

Bu 38é3H0r0 Heba. Co3Be3/us, sspKkue 3BE3/1b1, TUIAHETHI, KX BHIHMOE IBHKEHHE.

CostHeuHas CHCTEMA.

Connne. CosnxeyHass akTHBHOCTh. Mcrounmk snHepruu ConHua W 3BE37. 3BE3/bI, HX OCHOBHBIE
XapaKTepUCTHKH.  JlHarpaMma  «CHEKTPaIbHBIH  KJacCc —  CBETHMOCTb».  3BE3JBI  INIABHOM
MOC/IE/10BATEIbHOCTH. 3aBHCHMOCTh «Macca — CBETUMOCTb» /Ul 3BE3J IIABHOH IOC/IEN0BATE/IbHOCTH.
BuyTpennee crpoenue 38&34. CoBpeMeHHbIE PE/ICTABICHHA O MPOMCXOkKIEHHH M 3Bomouuu ConHua H
3BE3/1. DTarbl JKU3HH 3BE3L.

Mreunsii Ilyts — mama [anaktuka. [lomoxennme u apmwkenne Comnna B lanmaktuke. Tumst
ranakTHk. PajMoraakTHKH W KBasapbl. YEpHBIE ABIPSI B AApax ralakTHK.

Bcenennas. Pacumpenne Beenennoii. 3akon XaG6na. PasGeranme ranaktuk. Teopus Bosbmoro
B3pbiBa. PeInKTOBOE H3ITyYEHHE.

Macmrabuas ctpykrypa Beenennoii. MeraranakTuka.

Hepeluénnblie npodaeMbl aCTPOHOMHUH.

Vuenuveckue nabnooenus



Habmoaennsi HEeBOOPYKEHHBIM I71a30M C HCTONB30BAHHEM KOMIBIOTEPHBIX NPHJIOKEHHH IS
onpelleNleH s MON0KeHHs HeGecHBIX 00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIC co3se3us CeBepHOTO
MoJTyIapHs U ApKHe 3BE3/ILL.

Ha6moenus B eneckon Jlynsl, wianer, Mneusoro IIyTh.

O6o6malomee MNOBTOpeHHE

Ponb (GHM3MKM M ACTPOHOMHH B 3KOHOMHYECKOI, TEXHOJIOTHYECKOH, COMMAIBHOH H 3THYECKOH
chepax AesTeTbHOCTH YENOBEKa, POjlb H MECTO ()M3HKM ¥ ACTPOHOMUH B COBPEMEHHOiH HAyYHOH KapTHHE
MHpa, poiib QpE3HYeCcKOll TeoprH B (HOpPMHPOBAHHH TIpe/icTaBleHnH 0 (U3HYECKOil KapTHHE MHpa, MECTO
du3Mueckoll KapTHHBI MHpa B OOmeM pALy COBPEMEHHBIX eCTECTBEeHHO-HAYYHBIX TPE/ICTABICHHH O
NpHpOE.

MesknpeamMeTHble CBSI3H

Usyuenne kypca (u3uku 6a30BOro ypoBH: B 11 K1acce OCyLIECTBIAETCA ¢ YYETOM COAEPAKATEIBHBIX
MEKIIpe/IMETHBIX CBA3€EH ¢ KypcaMH MaTeMaTHKH, OHOIOTHH, XHMHH, reorpaduu ¥ TEXHOJIOIHH.

Meoicnpeomemuvie nOHAMUS, CBS3aHHBIE C M3YUEHHeM METONOB HAYTHOTO TO3HAHWSA: SBIICHHE,
HayuHplii (akt, TANOTe3a, (u3MYecKas BEIMYMHA, 3aKOH, TEOPHi, nabmojieHHe, 9KCIIEPHMEHT,
MOJIC/THPOBAHHE, MOJIE)Ib, H3MEPEHHE.

Mamemamuka: pelleHAe CHCTEMbI YPaBHEHHH, TPHTOHOMETPHHYECKHE (QyHKIHH: CHHYC, KOCHHYC,
FAHIeHC. KOTAHIEHC, OCHOBHOE TPHrOHOMETPHYECKOE TOJKAECTBO, BEKTOPH M HX NPOCKUMH Ha OCH
KOODJMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIC 3IEMEHTAPHBIX dynkumii, npH3HAKM MOA00MS
IPeYTOJIbHHKOB, ONpe/ie/IeHHe IOMIA/H [IOCKHX ¢uryp n o6béMa Tel.

Buonoeus: 3MeKTpHUUECKHe SBICHHS B JKHBOM MPHPOZE, KojiebaTebHbIe JBHKEHHS B JKHBOW
[IPUPOJIE, ONTHYECKHE SABJCHHS B XKHBOH MPUPOZE, JeficTBHE pajHaliy Ha KHUBBIE OPTaHH3MBbI.

Xumusi: CTPOGHHE AaTOMOB M MOJIEKYJ, KpHCTALTH4ecKas CTPYKTypa TBEPIABIX TEJ, MEXaHH3Mbl
o6pa3oBaHus KPHCTALTHYECKOH PEIIETKH, CHEKTPAIbHBIH aHAIH3.

[eozpacpus; MarHUTHBIE TOMIOCA 3eMIH, 3QI€KH MAarHUTHBIX - PyJ, dorochéMKa 3EMHOH
[OBEPXHOCTH, TIPeJICKa3aHHe 3eMICTPICCHHH.

Texnoioeus: JTMAWM  IEKTpOTepenad, TEHepaTop TepeMeHHOT0 TOKa, OIeKTPOABHUIaTeIb,
WHAYKITMOHHAS 11e4b, Pagap, paaHOnpHEMHHK, TENCBH30D, aHTCHHA, tenedon, CBY-neub, NPOEKLUHOHHbIH
annapar, BOJIOKOHHAs ONITHKA, COMHeuHas Oarapes.



IJIAHUPYEMBIE PE3VYJIbTATblI OCBOEHHUSI ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBLIIETO OBPA3OBAHUAA

OcBoenne ydeOHOTO mpeamvera «®PH3HKa» HA YpOBHE cpeaHero obmero obpasoBanus (6a3oBblif
VPOBEHB) JIODKHO 00eCneunTh AOCTHKEHHE CIEAYIOMMX JINYHOCTHBIX, METANpPEAMETHBIX H NpeIMETHBIX
o0pa3oBaTeIbHBIX Pe3yJIbTaToB.

JJMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHbIE pe3ybTaThl OCBOCHHA yueOHOro mpeaMera «Pu3HKa» A0KHBI OTpakaTb TOTOBHOCTh
i crocoOHOCTh 00YyHalOlMXCss PYKOBOICTBOBATLCS CHOPMHPOBAHHON BHYTpEHHEH MO3MIMeH ITHYHOCTH,
CHCTEMOH [EHHOCTHBIX OpHEHTAlMH, MO3UTHBHLIX BHYTPEHHHX YOeXKJEHWH, COOTBETCTBYIOMIHMX
TPAJHIIHOHHBIM LIEHHOCTAM POCCHICKOro oOIIecTBa, paclIMpeHHe JKH3HEHHOIO OIbITa H OIbITa
NEATEIHOCTH B MPOLIECCE peajlu3allii OCHOBHBIX HAllpaBJICHHH BOCIIHTATEIbHOH JIEATEIBHOCTH, B TOM
YUCJIE B HACTH:

1) rpax1ancKoro BOCIHTAHHSA:

chopMHPOBAHHOCTL TPAKIAHCKON MO3MIMK O0yHaroIerocs Kak aKTHBHOTO H OTBETCTBEHHOIO
yjeHa poccuiickoro obmecTsa;

[PUHATHE TPATAITMOHHBIX 00IIeYeTOBEYECKHX NYMaHHCTHYECKHX H IEMOKPATHYECKHX IIEHHOCTEH;

rOTOBHOCTH BECTH COBMECTHYIO JICSATEILHOCTh B HHTEPECAX IPaKIaHCKOro o0mecTBa, y9acTBOBaTh B
caMOynpaB/eHHH B 00pa30BaTebHOM OpraHu3aluH;

YMEHHE B3aMMO/ICHCTBOBATH C COLMAIBHBIMH MHCTHTYTAMH B COOTBETCTBHH € MX (DYHKUHSAMH H
Ha3HAuYeHHUEM;

rOTOBHOCTb K 'YMaHHTAapHON H BOJOHTEPCKON AEATENbHOCTH;

2) naTPHOTHYECKOr0 BOCIIHTAHHA!

¢(hOpMHPOBAHHOCTH POCCHICKOMN IPaskAaHCKONH HACHTHYHOCTH, ATPHOTH3MA;

LIGCHHOCTHOE OTHOIICHHWE K TOCYIApCTBEHHBIM CHMBOJIAM, JOCTHIKEHHMSM POCCHHCKHX Y4YE€HBIX B
o0nacTu (PM3UKKU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCHIHTAHHSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSA, ITHYECKOrO MOBEAECHHMS;

CNOCOOHOCTh ONEHHWBATh CHTYALH0O W TPHHUMAThL OCO3HAHHBIE pEIIeHHs, OPHEHTHPYACh Ha
MOpPaTbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IeATEIBHOCTH YIEHOTO;

OCO3HAHHKE JIMYHOrO BKJIAAa B MOCTPOECHHE YCTOHYUBOrO Oyayuiero;

4) 3¢TeTHYEeCKOro BOCIHTAHNS:

ICTETUYECKOE OTHOLIeHHEe K MHpPY, BK/IIOYas ICTETHKY HAY4YHOTO TBOPYECTBA, MPHUCYLIETO
(u3HYecKOil HayKe;

5) Tpy/10BOro BOCIIHTAHHSA:

UHTEpec K pa3TuuHbBIM cepam 1podeccHOHANBHOH NesTelbHOCTH, B TOM YHCIIE CBS3aHHBIM C
(u3MKOH M TEXHHKOM, YMEHHE COBEpIIATh 0CO3HaHHBIH BbIOOp Oyayuiell mpodeccHH W pearn3OBBIBATH
coOCTBeHHbIC JKU3HEHHBIE TIJIaHbI;

rOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHuIO H caM000pa30BaHHIO B 001aCTH (PH3UKH HA MPOTSIKEHHH
BCEH JKM3HHU;

6) YK0/10rH4YeCKOro BOCHHTAHNS:

chOpMHPOBAHHOCTE 3KOJIOTHYECKOH KYIbTYpBI, OCO3HAHHE ITI00ANBHOIO XapakTepa KOJOIHYeCKHX
npodiem:

, TUIaHMPOBaHHWE M OCYILECTBJIECHHE ACHCTBUH B OKpYXKawolleid cpele Ha OCHOBE 3HaHMA Liejeil
YCTOHYHUBOTO Pa3BHTHA YEIOBEYECTBA;

pacIIHpeHHe OMBITA AEATEIbHOCTH IKOJIOrHYECKOH HANpPaBICHHOCTH Ha OCHOBE UMEIOIIUXCS 3HAHHH
o u3nkKe:;

7) HeHHOCTH HAYYHOT0 MO3HAHHA:



c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3sBHTHA
(H3HUECKON HAYKH,

OCO3HAHWE [EHHOCTH HAYYHOH JEATENbHOCTH, TOTOBHOCTH B TIpOLEcce H3yueHHs (H3HKH
OCYILECTBIIATE MPOEKTHYIO W HCCIIEIOBATENILCKYIO AEATEIBHOCT HHAMBHIYAILHO H B IPYIIIE.

METANPEJMETHBIE PE3VJIbTATHI

[Mo3naBaTe/bHBbIE YHHBEpPCAIbHbIE y4eOHbIe HeiicTBHS
ba3oBbie JlorHYecKHe JAeHCTBHA:

caMOCTOATENLHO (POPMYJIHPOBATh U aKTyaIM3HPOBATh NPOOIEMY, paCCMaTPUBATH €€ BCECTOPOHHE;

ONpEeNATh LN AeSTEIbHOCTH, 3a/1aBaTh IapaMeTpPbl U KPHTEPHH HX IOCTHIKCHHUS,

BBISIBIIATH 3aKOHOMEPHOCTH H IIPOTHBOPEYHS B PACCMATPHBAEMBIX (DH3HIECKAX SBICHHUSX,

paspabaTeiBaTh IUIAH peIIeHHs MpoOIeMbl ¢ YYETOM aHAIM3a WMEIOLIHUXCS MaTepHATBHBIX H
HEMaTePHAJIbHLIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JEATEILHOCTH, OLEHHBATh COOTBETCTBHE PE3YJILTATOB LEJISM, OLICHHBATDH
PUCKH [OCTIEICTBHH JEATEIHOCTH;

KOOPIMHMPOBATH M BBILIOJIHATH paboTy B yCIOBHAX PEaTbHOT0, BAPTYAIbHOTO H KOMOMHHPOBAHHOIO
B3aMMO/IEHCTBHSA,

pa3BHBaTh KPEATHBHOE MBIILICHHE IIPH PEMICHHH XKH3HEHHBIX IIPOOIIeM.

BasoBble Hecs1e10BaTe/IbCKHE 1CHCTBHSA:

B/1aJ€Th HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBIMH MOHATHAMH H METOJaMH (PH3HYECKON HAYKH;

B/1A/IeTh HABBIKAMH y4eOHO-HMCCIEN0BATEIbCKOH H MPOSKTHOH JedTenbHOCTH B obnactd (Qu3HKw,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOHMCKY METOJZOB pellueHMs 3a1ad (u3HYecKoro
coziepKaHusl, IPHMEHEHHIO Pa3/IMYHbIX METOI0B TO3HAHHS;

BIaZeTh BHAAMH JIEATETBHOCTH 10 TOJMYYEHHIO HOBOIO 3HaHHWS, €ro HHTEpIpeTalnH,
1peo6pa3OBaHMIO U IPUMEHEHHIO B PA3/IM4HBIX YUeOHBIX CHTYALHAX, B TOM YHCIIE TIPH CO3/1aHHH yIeOHbIX
IPOEKTOB B 00;1aCTH GH3HKH;

BLISIBIATH [TPUYMHHO-C/ICICTBEHHBIE CBA3M M aKTyalW3MpOBaTh 3ajady, BBIJIBHIAaTh THIOTE3y €€
pELUEHHs, HAXOAMTb APTYMEHTbl /Ul JI0Ka3aTelbCTBA CBOMX YTBEPXKACHHMH, 3alaBaTh IlapaMeTphbl M
KPHTEPHH PEIIEHHS:

aHAIM3MPOBaTh TMOJNYYEeHHBIE B XOJ€ pEHICHHA 3a/laud pe3yJbTaThl, KPHTHYECKH OLEHHBATh HX
JI0CTOBEPHOCTb, TIPOrHO3HPOBATh H3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBUTh W (hopMyIHpOBaTh COOCTBEHHbIE 3a1a4d B 00pa3oBaTe/IbHOM ACATEIBHOCTH, B TOM HHCIIE
Py U3yYEHHUH (PU3UKH;

7aBaTh OLIEHKY HOBBIM CHTYAIIHAM, OLICHHBATh IPHOOPETEHHBIN OIbIT;

YMETh MePeHOCHTh 3HAHUA 110 (pH3HKe B IPAKTHYECKYIO 00/1aCTh KH3HEACATEIbHOCTH;

yMeTh HHTEPHPOBATH 3HAHUA H3 Pa3HBIX TIPEIMETHBIX 001acTei;

BbIJIBUraTh HOBBIC M/ICH, NPEUlaraTh OPHrHHAIBHBIC MTOJAXO/AbI U PEILICHUS;

CTaBHThH MPOOIEMBl H 3a1a4H, A0OMYCKAIOIIHE AbTEPHATHBHEIE PELICHHS.

Pabora ¢ nndopmanueii:

BIA/eTh HABBIKAMH MHOJy4eHHs HHpOpMaiuH (H3HYECKOro COAEPKAHHS H3 HCTOYHHUKOB PasHBIX
THIIOB, CAMOCTOSTEILHO OCYIIECTB/IATH MOMCK, AHATH3, CHCTEMATH3ALHIO H HHTEPNpeTaltio HHpopMaLuu
pa3/IMYHbLIX BHIOB H (DOPM ITPE/ICTABIICHHS;

OIIEHHBATH JOCTOBEPHOCTH HH(OPMALIAH;

HCMOJB30BaTh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJIOTHH B pPEIICHHH
KOTHHTHBHBIX, KOMMYHHKATHBHBIX M OPTaHH3ALMOHHBIX 3a/a4 ¢ coOmoeHHeM TpeOOBaH T IPrOHOMHKH,
TEeXHUKH 0€30MacCHOCTH, TI'MIHEHBl, pecypcocOepelKeHHs, NpPaBOBbIX H ITHYECKHX HOPM, HOpM
HH(OPMALMOHHOH 6e30MacCHOCTH;

CO3/1aBaTh TEKCTHl (PH3MYECKOro COJAEPXKaHWs B pasNHYHBIX (opMarax c y4y€ToM Ha3HaueHHs
uH(pOpMAalIMK H LeJIeBOi ayIHTOPHHA, BEIOHpPas ONTHMATbHYIO GOpMY IPEICTABICHHS U BH3YaTH3alHH.
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SMIATHH, BKIOYAKOIEH CHoCOOHOCTh MOHMMATh MOLMOHAILHOE COCTOAHHE APYIHX, YYHTHIBATH
€ro [pH OCYIIECTBIEHNH OOIIEHHS, CIOCOOHOCTb K COYYBCTBHIO H CONEPEIKUBAHHIO;

COIMATHHBIX HABLIKOB, BKIIOYAIOIIHX CMIOCOOHOCTh BHICTPAHBATH OTHOIIEHHS C APYTHMH JIIOIBMH,
3a00TUTHCS, MPOSABIATE HHTEPEC H pa3peniath KOH(IHKTEL.

IMPEAMETHBIE PE3YJIbTATHI

K xoniy oGyuenus B 11 kaacce npeaMeTHble pe3y/bTaThl Ha Ga30BOM YPOBHE JOJDKHBI OTPAKaTh
c(OpMHPOBAHHOCTD y O0YYAIOIIUXCS YMEHHI:

JIEMOHCTPHPOBAaTh Ha MpHMEpax poib M MecTo (H3NKH B (OPMHPOBAHHH COBPEMEHHOW HaydHOI
KapTHHBI MHPa, B Pa3BUTHH COBPEMEHHOM TEXHHKH M TEXHOJIOTHH, B MPAaKTHYECKOH JAeSITeIbHOCTH JIFOIEH,
1€JIOCTHOCTb M €MHCTBO (PU3HIECKOH KapTHHBI MHPA;

YYHTBIBATh TPAHHIbI MPUMEHEHHS H3YYCHHBIX (DH3HYECKMX MOJENEH: TOYEUHBIH IEKTPHYECKHIH
3apsil, JIy4 CBeTa, TOYEYHBbIH HCTOYHHK CBETa, A/epHas MOJIEIb aToMa, HyKJIOHHAs MOJIe/Ib aTOMHOIO spa
NpH peiieHuy pu3nYecKux 3aaad;

pacmosHaBaTh (H3HUECKHE SBICHHS (Mpouecchl) W OOBACHATE HX HA4 OCHOBE 3aKOHOB
31CKTPOIMHAMHKH W KBAaHTOBOH (DW3WKH: JNeKTpHueckas IIPOBOJHMOCTB, TEMIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHMTHOE JEHCTBHA TOKA, B3aWMOJCHCTBHE MArHMTOB, 3JEKTPOMArHWTHAS HHIYKIIHS,
JeHCTBHE MAarHUTHOIO I10JIs1 HAa MPOBOAHUK C TOKOM M JABHIKYIUMIICS 3apsiI, I€KTPOMArHUTHBIE KOjIeOanus
H BOJHBI, [PAMOJMHEHHOE paclIpOCTPaHEHHE CBEeTa, OTPAKEHHE, MpeJIoMIIeHHe, HHTepdepeHins,
Audpakiuus W TNONApU3allds CBeTa, AHcnepcHs cBeta, (orosnexrpudeckuit apdexr (poroaddexr),
CBETOBOE /IaBJICHHE, BO3HHKHOBEHHE JIMHEHYAaTOrO CIeKTpa aToMa BOJOpOJa, EeCTECTBEHHas |
MCKYCCTBEHHAs paIHOaKTHBHOCTH:

OMMUCHIBATL  M3YYEHHbIE CBOMCTBA BeHIeCTBAa  (J/IEKTPUYECKUE, MATrHUTHBIC, ONTHYECKHE,
3JIEKTPHYECKYIO MTPOBOJAUMOCTD Pa3/IH4YHbIX CPEA) U 3NEKTPOMATHHTHBIC SBICHHS (IIPOLECCHI), HCIOMb3YS
(hu3HYECKHE BETHYMHBI: 3JIEKTPHYECKHI 3aps/l, CHJIAa TOKA, JEKTPHYECKOE HANPSOKEHHE, 3JEKTPHYECKOe
CONPOTHBIICHHE, PAa3HOCTh NOTEHUHATOB, 3JIEKTPOABHKYINAS CHia, paboTa TOKA, MHAYKIHS MAarHHTHOIO
nosisi, cuina Amrepa, cuia JlopeHna, WHAYKTHBHOCTh KaTYIIKH, SHEPTHS SJIEKTPHYECKOr0 H MarHHTHOTO
Mmosed, Mepuoj M 4Yacrora KojebaHuii B KoieOaTelbHOM KOHTYpe, 3apsl M CHIA TOKa B Tpolecce
rapMOHHYECKHX 3/IEKTPOMarHUTHBIX Kojebauuii, OKyCHOE pacCTOSHHE W ONTHYECKas CHJIA JIMH3bI, MPH
OMUCAHUM TMPABHIBHO TPAKTOBaTh (DU3MYECKUH CMBIC] HCNONML3YEMbIX BEIHYHH, HMX 0003HA4YeHHS U
€/IMHHIIBI, YKa3bIBaTh (JOPMYJIbl, CBA3BIBAIOIINE IaHHYIO (PU3HYECKYIO BEIUMUHHY C JPYTHMH BEIHYHHAMH;

ONMCLIBATL M3YYEHHbIE KBAHTOBBIE SABJICHHS M IPOLECCHl, HCNOIb3ys (HU3HYECKHE BEIHYHHBI:
CKOPOCTH 3JIEKTPOMArHHTHBIX BOJIH, JUIHHA BOJIHBI M 4acTOTA CBETa, SHEPrHs H UMITYIbC (OTOHA, TTEpHO
110J1ypacnana, 3Heprus CBA3W aTOMHBIX AJep, MPH OMHCAHWH IIPABHILHO TPAKTOBATH (PU3MYECKHH CMBICI
MCIIOJIb3YEMBIX BEIIHYMH, MX OOO3HAYEHHS M E€IHHHIIBI, YKa3bIBaTh (JOPMYIIbI, CBS3LIBAIOLIHE MAHHYIO
(H3HYECKYIO BETHYHHY C APYTHMH BeJTHYHHAMH, BBIYUCIIATH 3HaYC€HHE (PU3HYESCKOH BETHYHHBI;

aHATM3MpOBaTh (PH3HYECKHE MPOLIECCHl U ABJICHHA, HCHOJb3Yys (PU3HUECKHE 3aKOHBI H MIPHHIIAIIGL
3akoH Oma, 3aKOHbI I10C/IE€A0BATENLHOIO M MapauIeIbHOTO COEJHHEHHS NPOBOJHHKOB, 3aKOH JDKOYyIIsi—
Jlenna, 3aKOH 3JIEKTPOMArHHTHON HHIYKIMH, 3aKOH NMPAMOJIHHEHHOTO paclpoCTpaHEHHs CBETA, 3aKOHBI
OTpakeHHs CBeTa, 3aKOHBI TPENOMJICHHs CBeTa, ypaBHeHHe DifHmreiiHa uis (otoaddekra, 3akoH
COXPAHEHMsl YHEPIUH, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH COXPAHEHHs JIEKTPHYECKOro 3apsja, 3aKOH
COXpaHeHHs MaccoBOTO YMCia, MOCTynaTel bopa, 3aK0OH paJHOaKTHBHOIO pacrnaja, NpH 3TOM pa3jindaTh
C/I0BECHYIO (JOPMYJTMPOBKY 3aKOHA, €r0 MareMaTHYeCKOe BBIpaKCHHE H YCJIOBHsl (rpaHulibl, 001acTH)
NPUMEHUMOCTH;

OMpe/e/IATh HANpPaBICHHE BEKTOpAa HMHIYKIMHM MArHMTHOTO MOJA MPOBOAHHKA C TOKOM, CHIIBI
Amniepa u cutbl Jlopena;

CTPOMTB H OIHCBIBAThL H300pakeHHe, CO3/1aBaeMoe TUIOCKHM 3epKaloM, TOHKOH JTHH30H;

BBIMOJHATL  OKCIEPUMEHTBl [0  MCCIEAOBAaHHIO (M3MYECKHX SBJICHHH H  IPOLECCOB C
MCMOMb30BAHHEM TIPSAMBIX H KOCBEHHBIX H3MEpeHuil: npu stoMm (opmynuposaTth npobiaemy/3agady u

-~



runoTe3y y4eGHOro sKcrnepuMeHTa, coOHpaTh yCTAHOBKY M3 NPEIOKEHHOro 00OpyNOBaHMs, MPOBOIMTH
onbIT ¥ (OPMYJIHPOBATH BHIBOIbL;

OCYIECTB/IATL MpsSMble W KOCBEHHBIE H3MepeHHS (HM3WYeCKHX BEIHYHMH, TPH 3TOM BHIOMpaTh
ONTAMA/IbHBIN crnoco® W3MEepeHHss M HMCIONb30BaTh H3BECTHBIE METOABI OLEHKH MOrPEIIHOCTEH
HU3MEPEHHH;

MCCIIEZI0BATh 3aBUCHUMOCTH (DM3MYECKHX BEIHYHH C HCTIONb30BAHHEM NPAMBIX H3MEPEHHH: IIPH 3TOM
KOHCTPYHMPOBaTh YCTAHOBKY, (PMKCHPOBATh Pe3y/IbTaThl MOMYYCHHOH 3aBHCHMOCTH (PH3HYECKHX BEIHYHH B
Bue Tabaul U rpadMKOB, JenaTh BIBO/IBI 10 Pe3yabTaTaM HCCIIEI0BaHUs:

cobmoaarh mpasuiia 0e30MacHOTO TpyJAa NMpH MPOBEJCHWH HCCIEIO0BaHHH B paMKax yueOHOro
JKCIIEpUMEHTa,  y4eOHO-HCCIIe/IoBaTebCKOH M MPOEKTHOH  JEATENBHOCTH C  HCIOJIb30BAHHEM
M3MEPHUTENIBHBIX YCTPOMCTB M 1a00paTopHOro 000py10BaHH S,

pelath pacy&THbIE 3a1a9H ¢ ABHO 3a/1aHHOM (PH3HUECKOH MOJENBIO, HCTONb3Ys (PH3HYECKHE 3aKOHBI
M MPUHLKIIEL, HA OCHOBE aHAIM3a YCIOBHS 3a/a4i BLIOUPaTh (PH3HUECKYIO MOZIEb, BbLAENATH (QU3HYecKHe
BeHUYHHBl U (OpMYJibl, HEOOXOAMMBIE /Ul €€ PElLIeHHs, NMPOBOAMTh Pacy€Thl U OLEHHBATh PEAIbHOCTH
1OJIY4EHHOTO 3HaYeHHs (PU3HIECKOH BEeTHIHHEI;

pemarh KadeCTBEHHBIC 3aJa4yd: BBICTPAHBaTh JIOTHYECKH  HENPOTHBOPEYMBYIO — LEMOYKY
paccyk;IeHHii ¢ OMOpoif Ha H3y4eHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HYECKHE SBICHHS;

MCIIO/Ib30BaTh NMpPH pelleHHH y4eOHBIX 3ajJad COBPEMEHHBIE HH(OPMALHMOHHBIE TEXHOJIOTHH JUIA
MOMCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETAlMH H NPEACTaBAeHHs Y4eOHOH H Hay4HO-TIOMY/ISAPHOH
uHGOpMALMK, [OJIYYEHHOH H3 pa3IHYHBIX HCTOYHMKOB, KPUTHYECKH AHAITH3HPOBATH MOIy4aeMylo
MH(POpPMALHIO;

00BACHATL NPUHIAITEI ACHCTBHS MAIHH, TPAOOPOB W TEXHHYECKHX YCTPOMCTB, pa3iMdarh YCIOBHS
ux 6e30MacHOro HCTOTb30BAHHS B TOBCETHEBHOH KHU3HH,

[IPUBO/IMTH MPHMEPBI BKIAJa POCCHHCKHX M 3apyOeKHBIX Y4EHBIX-(M3MKOB B pasBUTHE HAyKH, B
00BACHEHHE NPOLECCOB OKPYKAIOLIEr0 MUPA, B Pa3BHTHE TEXHAKH H TEXHOJIOIHHA;

HCMOJIB30BaTh TEOPETHYECKHE 3HAHMS M0 (U3HKE B MOBCEJIHEBHOM JKM3HH U OOeCHedYeHHs
Ge3onacHOCTH MpH oOpamieHnH ¢ npubopaMi H TEXHHYECKHMH YCTPOHCTBAMH, /I COXPAHEHHs 30POBbs
¥ coOJIIO/IeHHs HOPM 9KOIOTHYECKOT0 TTOBE/IEHHS B OKpYKaloMIel cpeie;

paboTarh B IPYIIE ¢ BBITTOJHEHHEM Pa3/IHYHBIX COLHAIBHBIX POJIEH, MIaHupoBaTh paboTy IpyIIbL,
PALMOHATEHO pacnpeesaTh 00sM3aHHOCTH H IUIAHHPOBATH JEATETLHOCTh B HECTAHIAPTHBIX CHTYallHsX,
a/IeKBaTHO OLIEHHBATh BKIA/ K&XKI0T0 U3 YYAaCTHHKOB IPYMIbl B PELICHHE PacCMAaTPHBAEMOH MpoOaeMBbl.
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