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Copep:xxanue

1. [nanupyeMble pe3ybTaThl 0CBOEHHsI y4e6HOTO

100 012101 (=3 = F PSP 2
2.CopeprxaHue yue6HOro

100 01101 (=3 = D PRSP 13

3.TemaTH4ecKoe IIaHUPOBaHHUE, B TOM YHCJIE C YYETOM pabodeit
IpOrpaMMbl BOCIHUTAHMUS, C yKa3aHHUEM KOJIMYeCTBa YacoB, OTBOJUMBIX

Ha OCBOEHHE Ka)K,Z[OI‘/JI TEMbI



1. COAEPKAHUE YYEBHOTI'O IIPEAMETA
11 KJIACC

Paspesn 1. JyieKTpoAMHAMUKA

Tema 1. MazHumHoe noJe. 31eKMpoMazHUMHAA UHOYKYUS

[locTossHHBIE MarHUThL. B3anMogencTBUe NMOCTOAHHBIX MarHMTOB. MarHuTHoe
noJsie. BekKTop MarHMTHOM WHAYKUWU. [I[pUHUUI Cyneprno3viiMd MarHUTHBIX MOJIEMN.
JIMHMM MarHUuTHOM MHAYKUMU. KapTuHa JIMHUA MarHUTHOM WHAYKLUW I0JIA
NOCTOSAHHbIX MarHUTOB.

MaruuTHOe 1oJie NpoBOJHUKA ¢ TOKOM. KapTHHA TMHUM UHAYKLIMA MarHUTHOTO
noJig JJIMHHOIO MNpSAMOro IHNPOBOJHMKA M 3aMKHYTOTO KOJIbLIEBOTO IPOBOJHHUKA,
KaTyLIKH ¢ TOKOM. OnbIT IpcTesa. B3auMoaelcTBre NPOBOAHUKOB C TOKOM.

Cusia AMnepa, eé MOAyJ/Ib U HallpaBJIEHUE.

Cuna JlopeHua, eé MOAy/b U HallpaBJieHUe. /|BUKeHHWe 3aps>KEHHOU 4acCTULbI B
OZJHOPO/IHOM MarHUTHOM noJie. Pa6oTa cusibl JlopeHiia.

fBneHUe 3/1eKTPOMarHMTHOM UHAYKUUU. [I0TOK BEKTOpa MarHUTHOW UHAYKIMH.
JJIeKTPOABUKYLIAsA CUJIa UHAYKIHUU. 3aKOH 3JIEKTPOMarHuTHOU UHAYKIuK Papajes.

BuxpeBoe ajieKTpudeckoe moJie. IJJEKTPOABUXKYIAsd CUJAA WHAYKIAU B
IPOBOJHUKE, IBUXKYLLEMCS IOCTYNATeJbHO B OZHOPOJHOM MarHUTHOM II0JI€.

[IpaBuJio JleHna.

WHAYKTHUBHOCTb. ABnenue CaMOUHYKIUU. JNIEKTPOABMIKY 1A cuia
CaMOWH/YKIIMH.

JHeprus MarHUTHOTO MOJIA KAaTYIIKH C TOKOM.

JJIeKTPOMarHUTHoOe I0JIe.

TexHu4yeckue yCTpOKCTBA U NIPAaKTUYECKOe IPUMeHEeHHEe: IOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHuThl,  3JIEKTPOJBUTraTe/ib, YCKOPUTEJM  3JIEeMEHTApHBbIX  4YaCTHL,
WH/IYKIIMOHHAS NeYb.

JemoHcmpayuu

OneIT dpcTena.

OTK/I0HEeHNEe 3JIEKTPOHHOTO MMyYKa MarHUTHBIM I0JIEM.

JIMHUY UHAYKIAY MarHUTHOTO MOJIS.

B3anmogencTBue JBYyX NPOBOJAHUKOB C TOKOM.

Cusa AMnepa.

JevicTBue cuibl JlopeHLa HA KOHBI 3JIEKTPOJIMTA.

fBIeHUe 3/1eKTPOMarHUTHOU UHAYKIIUH.

[IpaBuJio JleHna.

3aBHCUMOCTb 3JIEKTPOJABMXKYLIEN CUJIbl WHAYKLUKA OT CKOPOCTU H3MEHEeHHUA
MarHUTHOTO MOTOKa.

flBIeHUe CaMOMHAYKIIMU.

Yuenuueckuli skcnepumenm, 1a6opamopHble pabombl

M3yyeHre MarHMTHOTO N0JIS KaTYLIKHA C TOKOM.

UccnenoBaHue 1eliCTBUSA NIOCTOSHHOIO MarHMTa Ha paMKy C TOKOM.

UccnenoBaHue siBJIeHNS 3JIeKTPOMarHUTHOM MHAYKIIMU.

Pazaes 2. Kosie6anusa ¥ BOJIHBI



Tema 1. MexaHu4yeckue u 31eKMpoMazHUMHbIE KO1e6aHUsl

KosiebaTesibHas cUcTeMa. CBoGOAHBIE MeXaHU4YecKue KoJiebaHUs.
['apMoHMuYeckue kosie6aHus. Ilepuos, d4actoTa, amMmauTyza U ¢asa KoJebGaHUU.
[IpykMHHBIM MasATHUK. MaTeMaTU4YeCKHUM MasATHUK. YpaBHeHHE TapMOHHUYECKUX
KoJsie6aHUH. [IpeBpallieHre SHepruy NPy rapMOHUYECKUX KOJIeOaHUAX.

KosebaTenbHbli  KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJIEOAHUS B
uJleaJ/JbHOM KoJiebaTeJIbHOM KOHType. AHaJorus MexJAy MeXaHUYeCKHUMU U
3JIEKTPOMarHUTHbIMU KoJiebaHUusAMU. Popmysia ToMcoHa. 3aKOH cOXpaHEeHUs 3HEePTUU
B U/lea/IbHOM KoJie6aTe/IbHOM KOHTYpe.

[IpeacTaB/ieHMe O 3aTyXawlUX KoJebaHUAX. BbIHyXJeHHble MeXaHUYecKHe
KoJsie6aHUs. Pe3oHaHC. BoIHYX/leHHbIe 3JIeKTPOMarHUTHbIe KOJ1e6aHus.

[lepemeHHbIN TOK. CHHyCOM/Ja/IbHBIM IepeMEeHHBIN TOK. MOIHOCTb IepeMeHHOI0
TOKa. AMIZIMTYJHOE U [IeMCTBYIOIee 3Ha4YeHHe CUJIbl TOKA U HallPSXKeHUs.

TpancdopmaTtop. IlpousBoacTBO, mepepaya M MNOTpeOJIeHHME 3JIEKTPUYECKOU
JHEpruv. IJKOJIOTUYeCKHMe PHUCKH INpU INPOMU3BOJACTBE 3JIeKTpOo3Hepruu. KysbTypa
MCII0JIb30BAHUA 3JIEKTPO3HEPIUU B IOBCEHEBHOU XKU3HU.

TexHuyeckue yCTpoOWCTBA M IpaKTHU4YeCKOe IPUMEHEHHe: 3JIeKTPUYeCKUM
3BOHOK, FeHepaTop llepeMeHHOr0 TOKa, IMHUH 3JIeKTponepeady.

HemoHcmpayuu

UccnenoBaHue MapaMeTpOB KoJieGaTe/NbHOM CUCTEMbl (NPYKHMHHBIM WU
MaTeMaTU4eCKU MasiTHUK).

HabstoieHue 3aTyXaouux KoaebaHu.

HUccnenoBaHue CBOMCTB BbIHYK/I€HHBIX KOJIeOaHUH.

HabstoeHue pe3oHaHca.

CBOGO/HbIE 3/IEKTPOMAarHUTHbIE KOJIeOaHUS.

OcuusiorpaMMbl (3aBUCMMOCTH CUJIbI TOKA M HaIpsDKEHUs OT BpeMeHM) JJs
3JIEKTPOMAarHUTHBIX KOJIe6aHHUM.

Pe3onanc nmnpu mnocnefoBaTeslbHOM  COeJUHEHHWM  PE3UCTOpa, KaTyLIKU
MH/JYKTUBHOCTH M KOHJZleHCaTopa.

Mozenb TMHWUY 3JIeKTpollepeavy.

YueHuueckull sakchepumeHm, 1a60pamopHbsie pabomol

UccneroBaHue 3aBUCMMOCTH NepuOJia MaJjbIX KoJiebaHHWM rpy3a Ha HUTH OT
JUIMHBI HATHU U Macchl Tpy3a.

UccnenoBaHue nepeMeHHOrO TOKa B LieNHW U3 NOC/A€L0BATE/NbHO COEJUHEHHBIX
KOH/IeHCaTopa, KaTyLIKH U pe3ucTopa.

Tema 2. MexaHu4yeckue u 31eKmpomMazHUmMHble 801HbI

MexaHuyeckue BOJIHBI, yca0BUA pacnpoctpaHeHus. llepuos. CkopocTb
pacnpocTpaHeHUss UM [JUIMHA BoJHbL. [lonmepedyHble W MNpPOJAOJIbHbIE  BOJIHBI.
NuTepdepeHuus U JUuPpaKLUs MeXaHUYeCKHUX BOJIH.

3Byk. CKopocTb 3ByKa. [poMKOCTb 3ByKa. BricoTa ToHa. TeM6p 3ByKa.

JJIeKTPOMarHvMTHbIE BOJIHBL. YCJO0BUSI W3JIy4€HUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3zanmHasa opueHTauusa BekTopoB E, B, V B anekTpoMarHuTHOW BoJsiHe. CBOWCTBA
3JIEKTPOMarHUMTHBIX BOJIH: OTpakeHue, INpesoMJIeHHe, MoJspusauus, Audpakius,
uHTeppepeHLUA. CKOPOCTb 3JIeKTPOMArHUTHbBIX BOJIH.

[llkasa 3/IeKTPOMAarHWTHBIX BOJIH. [I[puMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEeXHUKE U OBITY.

[IpyuHUMIBI paZiMOCBA3U U TeJleBUAeHUA. Pagnosiokanus.

JJIeKTpOMarHMTHOe 3arpsi3HeHre OKPYXKalollen cpefibl.



TexHuyeckue yCTpOUCTBA W IpaKTHYeCKOe IpUMEHeHHe: My3blKaJbHble
MHCTPYMEHTHI, yJbTPa3BYKOBasg JUArHOCTMKA B TeXHUMKe W MeJuWIlMHe, pajap,
paAvoONpUEMHHUK, TeJIEBU30D, aHTeHHA, TesedoH, CBU-neyb.

HemoHcmpayuu

O6pa3oBaHMe U pacIpOCTpaHEeHHUe NONepPeYHbIX U IPOL0JIbHbIX BOJIH.

Kone6.to1eecs Tesio Kak UCTOYHUK 3BYKa.

HabsroeHue oTpaxkeHUs U IpeJIOMJIEHUS] MeXaHUYeCKHX BOJIH.

Habsaroenue nHTepdepeHUY U AUPpaK U MeXaHUY€eCKUX BOJIH.

3BYKOBOM pe30HaHC.

HabsroeHue cBI3U TPOMKOCTH 3BYKa U BBICOThI TOHA C aMIJIMTYZ0M U YaCTOTOM
KOJIeOaHUH.

UccnenoBaHnue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXX€HHUeE, NpesIOMJIEHUe,
nossipusanus, Audpakuus, MHTepdepeHLUsl.

Tema 3. Onmuka

['eomeTpuyeckad onrtvka. [lpgMosiMHeNMHOe pacnpocTpaHeHue CBeTa B
ofHOpOAHOU cpefie. JIyd cBeTa. ToOueYHBIM UCTOYHUK CBETA.

OTpaxkeHHe cBeTa. 3aKOHbl OTpakeHUs cBeTa. l[locTpoeHHe H300pakeHUH B
IJIOCKOM 3epKaJie.

[IpesiomMneHne cBeTa. 3aKOHbI MpeJOMJIEHUsS CBeTa. AOGCOJIIOTHBIN MOKa3aTeJslb
npenomyieHus. I[losHoe BHyTpeHHee oTpaxeHHe. IlpesesbHBIM yros MOJIHOTO
BHYTPEHHEr0 OTpaKeHu4.

Jucnepcus cBeta. C/10°KHbIN cocTaB 6esioro cBeTa. liBeT.

Cobupariiue U paccerBarwllye JUH3bl. ToHKas JMH3a. POKyCHOEe pacCTOSSHUE U
ONTHYEeCKass CWJa TOHKOW JsuH3blL. [locTpoeHne u3006pakeHUMHW B COOMpPAKOILUX U
pacceuBawuX JMH3ax. PopMyJsia TOHKOW JIMH3BL. YBeJIUYeHNe, JaBaeMOoe JIMH30M.

[Ipenenbl IPpUMEHMMOCTU TeOMEeTPUIECKON ONTHUKH.

BosiHoBas onTuka. UHTepdepeHiusa cBeTa. KorepeHTHbIE UCTOYHUKU. Y CIOBUSA
HabJIl0/leHUs] MaKCHMYMOB U MUHHMYMOB B HHTep(dEepeHIIMOHHON KapTHUHE OT JABYyX
CUH}a3HbIX KOTepEeHTHbIX HCTOYHUKOB.

JAudpakuusa cBeta. JJuppakiiMoHHasA pelléTKa. Yca0BUe HAGJIIOAEHUS TJIaBHBIX
MaKCHMYMOB NPH NaJleHWU MOHOXPOMATHUY€eCKOI0 CBeTa Ha AUPPAKIMOHHYIO PEILETKY.

[lonapusanus ceera.

TexHuyeckue yCTpoWCTBA U IpaKTHU4YeCKOe IpPHMEHEeHHe: O04YKH, JIYIa,
doToannapaT, NpOEKLMOHHbIN annapaT, MUKPOCKOI, TeJIECKOIl, BOJIOKOHHAsl ONTHKA,
JUPpaKIMOHHAs pelléTKa, MOoJSPOU.

JemoHcmpayuu

[IpaMonMHeNHOe paclnpoCcTpaHeHHWe, OTpakeHWe U IpeJioMJIeHWe CBeTa.
OnTuyeckre NpUoOOPHI.

[losiHOe BHyTpeHHee oTpakeHUe. MoJiesib CBETOBO/A.

HUccnenoBaHue CBOWCTB U300paXKeHUH B JIMH3AX.

Mopenn MUKpOCKONa, TeJleCKomna.

Ha6stoeHue nHTepdepeHLIMU CBETA.

Ha6stonenuve qudpakuuy cBeTa.

Hab6sroaeHue aucnepcuu cBeTa.

[losiyyeHue crieKTpa € IOMOLbIO IPU3MBI.

[TonyyeHue ceKTpa ¢ IOMOILbI0 AUPPAKIIUOHHON pellEéTKU.

HabstoneHue nosisipusanyu cBeTa.

Yuenuueckuli skcnepumenm, 1a6opamopHble pabombl



M3MepeHue noKasaTeJis IpeJoMJIeHUs CTeKIa.
UccnenoBaHue CBOKMCTB U300paXKeHUH B JIMH3aAX.
HabstoeHue fucnepcuu cBeTa.

Pa3pes 3. OCHOBBI cieaIbHOM TEOPUU OTHOCUTETbHOCTH

['paHMILIBI TPUMEHHUMOCTH KJIAaCCHUYECKOM MexXaHUKH. IlocTynaThl cnenyanbHOU
TEOPUM OTHOCHUTEJIbHOCTU: MHBAPUAHTHOCTb MOJAYJIA CKOPOCTH CBeTa B BaKyyMe,
NPUHLUII OTHOCUTEJBHOCTU JNHIITENHA.

OTHOCHUTE/NIBHOCTb OJHOBPEMEHHOCTH. 3aMeJJileHMe BpeMeHM M COKpallleHue
JUIUHBI.

JHeprud U UMINYJIbC PeJATUBUCTCKOW YaCTHULLBI.

CBAI3p Macchl C 3HEprued U MMILYJbCOM PEeJATHBUCTCKOW YaCTULbL. JHEPrUf
IIOKOSf.

Pa3paen 4. KBanToBas ¢pusuka

Tema 1. I1emeHmbl KBAHMOB0I ONMUKU

®oTtonbl. Popmyia [l1aHka cBA3U sHepruu GOTOHA C €ro 4aCTOTOM. JHEpPrus U
UMIYJIbC GOTOHA.

OTkpbiTHe U ucciaegoBanue ¢potoapdekrta. OnbiTel A. I. CTtoseToBa. 3aKOHBI
dotoaddekTa. YpaBHeHue IHHIUTeWHA s ¢oToapdekra. «KpacHasa rpaHuna»
dotoadpdekra.

JlaBnenue ceeta. OnbiThl I1. H. Jle6eneBa.

XuMH4ecKoe JIeCTBHE CBeTa.

TexHuyeckue yCTpOMCTBA M MNpaKTUYECKOe TMpUMeHeHHe: (GOTO3JIEMEHT,
doToaaTYUK, coIHeYHas 6aTapesi, CBeTOJUO/,.

JemoHcmpayuu

®oT03dpPeKT Ha ycTaHOBKE C IUHKOBOM MJIAaCTUHOM.

UccnenoBanue 3akoHOB BHellHero ¢potoadpdekTa.

CBeToauof,.

CosnHevyHas 6aTapesl.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OmbiThl Pesepdoppa mo paccessHUIO o -4YacTHIL.
[lnanetapHass Mofenb atoMa. [loctynaTsl Bopa. U3nyyeHue u norJiomeHue GOTOHOB
IpHy Nepexojie aToMa C OJHOTO YPOBHSl 3HEPrUMU Ha Jpyroil. Bugbl cnekTpoB. CekTp
YPOBHEHN 3HEPTrUU aToMa BOJ0po/Ja.

BosiHOBble cBoMcTBa 4vacTul. BosiHbl ge Bpoinsa. KopnyckysispHO-BOJIHOBOM
JyaJU3M.

CnoHTaHHOE U BBIHYX/IeHHOE U3JIyYeHHUeE.

TexHUYeckue yCTPOUCTBA U MPaKTHYECKOe MPUMeHEeHUe: ClIeKTPaIbHbIN aHa/IU3
(cnekTpockom), iadep, KBAHTOBbIN KOMITbIOTEP.

Jemoncmpayuu

Mogenb onbiTa Pesepdopaa.

OnpepesieHue AJMHBI BOJHBI Jla3epa.

Hab6sroeHue TMHEeHYaThIX CIEKTPOB U3JIyYEeHHUS.

Jlasep.

Yuenuueckuli skcnepumenm, 1a6opamopHble pabombl

Hab6sitoieHre iIMHeH4YaTOro CreKTpa.

Tema 3. AmomHoe s10po



JKCIIepMMEeHTB], [O0Ka3blBalLHe CJ0XKHOCTb CTpoeHUA sAfpa. OTKpeITHe
pazuoakTuBHOCTU. OnbITEl Pe3epdopaa no onpejesieHU0 cocTaBa paJUOaKTUBHOTO
u3nydeHus. CBoicTBa asbda-, 6eTa-, raMMa-u3jydyeHus. BausHue pajloaKTUBHOCTHU
Ha >KWBble OPraHU3MBl.

OTKpbITHEe NpOoTOHAa U HeWTpoHa. HyknoHHasa Mogenb sgpa [elizeHbepra-
WBaHeHko. 3apaz aapa. Maccosoe yucio aapa. Usotomnsl.

Anbda-pacnaj. 3/eKTPOHHBIM M NO3UTPOHHBIN 6eTa-pacnaj. [amMma-usnydyeHue.
3aKOH paZiJM0aKTUBHOI0 pacnaza.

JHeprus CBSI3U HYKJIOHOB B d/ipe. fiepHble cuibl. [lepeKT Macchl sgpa.

AnepHble peaknyu. JlesieHue U CUHTE3 A7ep.

AnepHblit peakTop. TepMosiepHbIi cuHTe3. [Ipo61eMbl U epCeKTUBDI A epHON
JHEepreTUKHU. IKOJIOTUYECKHUE aClleKThl AlepPHOU S3HEePreTHUKHU.

JdsieMeHTapHble YacTUlLbl. OTKpBITHE IO3UTPOHA.

MeTo/ibl Ha6/I10/JeHHS U perucTpal Uy 3J1eMeHTapHbIX YaCcTULL.

dyHaMeHTalIbHbIE B3aUMOJeMCTBUSA. ENMHCTBO pr3nuecKol KapTUHBI MUpa.

TexHuyeckue ycCTpOMCTBA M IpPaKTH4YeCKOe NpPHMEHeHHe: J03MMeTp, Kamepa
BusbcoHa, si/iepHbli peakTop, aTOMHas 6oMb6a.

HemoHcmpayuu

CYETYMK MOHU3UPYIOLIUX YACTUL,

YueHuueckuli sakcnepumeHm, 1a60pamopHbsie pabomul

HUccnenoBaHue TpeKOB YacTul, (110 TOTOBBIM GpoTorpadpusam).

Pa3ze1 5. 371eMeHTbI aCTPOHOMUHU M acCTPOPU3NKH

Jdtanbl pa3BUTUS AaCTPOHOMUHU. [IpuKkalHOe U MHUPOBO33pEHUYECKOEe 3HAYEHHE
aCTPOHOMHUH.

Buj 3Bé3gHoro Heb6a. Co3Be3nus, spKUe 3BE3/bl, MJAHETbl, UX BUJUMOE
JBHKEHUE.

CoJsiHe4yHasl cuCcTeMa.

CosiHne. CosiHeyHasa akTUBHOCTb. McToYyHUK 3Heprun CosiHLA M 3BE3J. 3BE3/bI,
MX OCHOBHbIE XapaKTepPUCTUKU. /luarpaMma «CIeKTpPaJIbHbIM KJIAacC — CBETHMOCTbY.
3BE3/bl TJIABHOH I1OCJIEA0BATEJbHOCTH. 3aBHCUMOCTb «MacCa — CBETHMOCTb» JJIsI
3BE3]; IJIaBHOM IMOCJe[0BaTeJbHOCTU. BHyTpeHHee cTpoeHUe 3BE34A. COBpeMeHHbIe
npeJiCTaBJeHUS O IPOUCXOXKAEHNUU U 3BoJIoL MU COJIHLA M 3BE3/1. JTalbl >KU3HU 3BE3 .

Miueunsid Ilyte - Hama [lamaktuka. [lonoxkenuve u pABuxkeHue CoJsiHIA B
[anaktuke. Tunbl rajakTuK. PajguorasakTUKU M KBasapbl. YépHble JbIpbl B f[pax
raJlakTHK.

BcenenHas. Pacmupenue BcesnenHol. 3akoH Xa66.s1a. PasberaHue rasakTHK.
Teopus Boabumoro B3peiBa. PesivkTOBOE U3/ydeHHe.

MacuitabHas cTpykTypa BcesieHHoW. MeTaraakTUKa.

HepeléHHble Mpo6ieMbl aCTPOHOMUH.

YueHuveckue Hab00eHUs

HaGsatoieHMsT HEBOOPYXXEHHBIM TIJIa30M C MCIOJIb30BAaHHMEM KOMIIbIOTEPHBIX
NPUIOKEHUUN JJIsT OolpeJie/IeHHs] TMOJIOKEHUs] HeOeCHbIX 00beKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIe co3Be3/11s1 CeBepHOro MOJyLIapUs U IpKUE 3BE3/bI.

Ha6stonenus B Tesieckon JIyHbl, miaHeT, Miieunoro Iy Tu.

06061awiee NOBTOPEHHE

Posib pH3UKU U ACTPOHOMHM B IKOHOMHYECKOM, TEXHOJIOTHYECKOU, COLlMaTbHON
M 3TUYECKOHU cdepax AesaTeJbHOCTH YeJIOBEKa, poJib U MeCTO GU3UKU U aCTPOHOMUH B



COBpeMEHHON Hay4yHOH KapTUHe MUPaA, posb GU3UYECKOH Teopuu B GOPMUPOBAHUHU
npejcTaBjJeHUd 0 GU3UYECKON KapTHHe MHUpa, MecTo GU3NYeCKOW KapTUHbI MUpa B
0011 eM psZly COBpPEMEHHBIX eCTECTBEHHO-HAay4YHbIX [Ipe/iCTaBJIeHUH 0 IPUpPO/Je.

MexnpeaMeTHBIE CBA3U

N3ydyeHne Kypca ¢pu3MKM 6a30Boro ypoBHA B 11 Kjacce ocCyllecTBJISETCA C
Y4ETOM CoJiepKaTe IbHbIX MeXIpeJMeTHBIX CBSA3eU ¢ KypcaMU MaTeMaTHUKH, OUOJIOTHH,
XUMUH, Teorpaduu U TEXHOJOTUH.

MexcnpedmemHble noHsimusl, CBs3aHHble C H3y4YeHUEM MeTOJ0B Hay4yHOro
NIO3HAHUA: fABJIEHUE, HAyYHbIN QaKT, runoTe3a, pusnyeckas BeJUYMHA, 3aKOH, TEOpUH,
HabJIl0/leHue, 3KCIepUMEHT, MO/leJIMpOBaHUe, MO/ieJib, U3MepeHHUe.

Mamemamuka: pelleHUe CUCTEMbl ypaBHEHUH, TPUTOHOMeTpUYeCKUe QYHKLUU:
CUHYC, KOCHMHYC, TQHI'€HC, KOTAaHIeHC, OCHOBHOE TPUIOHOMETPHUYECKOEe TOXJECTBO,
BEKTOPbl U MX IpPOEKIMU Ha OCH KOOpPAMHAT, CJOXXEeHHEe BEKTOPOB, NPOU3BOJHbIE
3JieMeHTapHbIX QYHKLMH, IPU3HAKU 101061 TPEYroJbHUKOB, ONpeJiesleHHUe MJI0ILaAu
IJIOCKUX GUTYDP U 00'bEMA Tel.

Buosozus: snekTpuyeckue sBJEHHUS B >KUBOM NpUPOJeE, KoJiebaTeslbHble
JBUOKEHUSI B KMBOU NPHUPOJE, ONTHYECKUE SIBJIEHHUS B KUBOW NMPUPOJE, AEUCTBUE
pasvanyy Ha KUBble OPTaHU3MBI.

Xumusi: cTpoeHHe aTOMOB U MOJIEKYJI, KPUCTA/IJINYeCKas CTPYKTypa TBEPABIX TelJ,
MeXaHU3Mbl 00pa30BaHUS KPUCTA/LJINYECKOW PELIETKY, CIeKTPaJbHbIM aHAIU3.

leozpagusi: MarHUTHBIE MOJIIOCA 3eMJIY, 3aJeKUM MarHUTHBIX pyJ, GOoToChEMKaA
3eMHOU IOBEPXHOCTH, NIpe/iCKa3aHNe 3eMJIeTPACEeHU M.

TexHosn02us: JIMHAM  3JIeKTpoOllepesay, TeHepaTop IMepeMeHHOro TOKa,
3JIEKTPOJABUraTesb, HWHAYKLMOHHAA Iedb, pajap, pPaAUONPUEMHHUK, TeJeBU30D,
aHTeHHa, TesiepoH, CBY-meyb, MNPOEKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKQ,
CoJIHEeYHas 6aTapes.



2. [IJ/IAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHA YYEBHOI'O IIPEAMETA

OcBoeHue yuye6HOro npegMera «®Pu3uka» Ha ypPOBHe CpeJHEro 00611ero
obpa3oBaHus (06a30BbIA YpOBEHb) JOHKHO 00ECIEYUThb JOCTHIXKEHUE CJIeAYIOIIUX
JINYHOCTHBIX, METANpPeAMETHBIX U NPeMETHBIX 00pa30BaTe/IbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJ/IbTATbI

JInyHOCTHBIE pe3y/bTaThl OCBOEHUSI yyebHOro mnpeamera «PHU3MKa» J[OKHBI
OTpakaTb TOTOBHOCTb UM  CIOCOOHOCTb  OOYyYarmoUIMXC  PYKOBOJACTBOBATbCS
chOpMUpPOBAHHON BHYTpPEHHEM TMOo3uLMer JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpHEeHTALUH, MO3UTUBHBIX BHYTPEHHUX yOex/IeHUH, COOTBETCTBYIOIUX
TPAAULMOHHBIM IJEHHOCTSIM POCCHUICKOr0 0011eCTBa, pacliMpeHue KU3HEHHOTO OMbITa
M ONbITa [JeATEeJbHOCTH B Ipollecce peajd3allMd OCHOBHBIX HampaBJieHUH
BOCIIMTATE/JIbHOM JIesITeJIbHOCTH, B TOM YUCJIe B YACTHU:

1) rpaKJaHCKOro BOCIUTaHMSA:

cOOpPMHUPOBAHHOCTh TPAXKJAHCKOM MO3UIUK OOYyYarollerocs Kak aKTMBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUNCKOI0 001IeCTBa;

NPUHATHE  TPAJUIUOHHBIX  OOlLeYesI0BEYeCKUX  TyMaHUCTUYECKUX U
JleMOKpaTUYeCKHUX [IeHHOCTEW;

FOTOBHOCTb BECTU COBMECTHYIO [I€TEJbHOCTb B HHTEpPecax TIPakJaHCKOTO
00111eCTBa, y4aCTBOBATb B CAMOYIpaBJeHUU B 00pa30BaTe/IbHOW OpraHU3aluy;

yMeHUe B3aUMO/IeCTBOBATh C COIHA/JbHBIMU HHCTUTYTAMHU B COOTBETCTBUM C UX
(YHKIMSIMY M Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAPHOMW 1 BOJIOHTEPCKOU JIeATE/IbHOCTH;

2) NaTpMOTUYECKOT0 BOCMIUTAHMSA:

chOpPMHUPOBAHHOCTb POCCUNCKON IPakZJaHCKON UIEHTUUHOCTH, TATPUOTHU3Ma;

[IEHHOCTHOE OTHOLIEeHWEe K TOCYyJapCTBEHHbIM CHUMBOJIAM, [JdOCTHXXEHUSM
POCCUHCKHUX YYEHBIX B 00/1aCTU PU3UKHU U TEXHUKH;

3) AYyXOBHO-HPABCTBEHHOI'0 BOCIUTAHUS:

chOpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, 3STUYECKOTO MOBEIEHUS;

CIIOCOOHOCTb OLIEHUBATh CHUTYallMl0 W NPUHUMATb OCO3HAHHbIE pelleHu ],
OPUEHTHUPYSICh Ha MOpaJbHO-HPABCTBEHHble HOPMblI M I[€HHOCTH, B TOM 4YHCJE B
JleITeJIbHOCTH YYEHOT0;

OCO3HaHHe JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUUBOTO OYAYIIETO;

4) 3cTEeTUYECKOro BOCIUTAHUA:

3CTEeTHYEeCKOe OTHOLIeHWEe K MUPY, BKJIOUYas 3CTeTUKY HAy4YHOTO TBOPYECTRBA,
npucyiero GU3n4eckon HayKe;

5) TpyAOBOro BOCIMTAaHUS:

MHTEpecC K pas3juiHbIM chepaM npodpecCUOHATbHON JesITeJIbHOCTH, B TOM YHCJIe
CBSI3aHHBIM C QU3HUKOUN U TEXHUKOH, yMEHHE COBepIIaTh 0CO3HAHHbIN BbIOGOP OyAyIel
npodeccuu U peasM30BbIBAaTh COOGCTBEHHBIE YKU3HEHHbIE MJIaHbI;

TOTOBHOCTb U CIOCOOHOCTh K OOPA30BaHUI0O U CaMOOOPA30BAHMUIO B 006J1aCTH
UMK HA IPOTSXKEHUU BCEU XKU3HU;

6) 3K0JI0rM4YeCcKOro BOCIUTAHUSA:

cPOpPMUPOBAHHOCTb 3KOJIOTUYECKOM KYJbTYypbl, OCO3HaHHUE T[JI06AJbHOIO
XapakKTepa 3K0JIOTUYeCKHUX NpobJieM;



IJIAHUPOBAaHME U OCYLIeCTBJIEHHE JEWCTBUW B OKpYXKawWlleh cpefie HAa OCHOBE
3HAHMA LieJied YCTOMYUBOTO Pa3BUTHSA YesI0Be4YeCTBa;

pacliMpeHue ONbITa AesaTeJbHOCTH 3KOJOTMYeCKOW HAallpaBJEeHHOCTH Ha OCHOBe
MMEIIIUXCS 3HAaHUH 110 QU3UKE;

7) e HHOCTHU HAayYHOro NO3HAHMS:

cPOPMUPOBAHHOCTb MHPOBO33PEHUS], COOTBETCTBYWOILETO COBPEMEHHOMY
YPOBHIO pa3BUTUA PU3NYECKON HAYKH;

OCO3HAHHeE e HHOCTHU Hay4YHOU esATeJbHOCTH, TOTOBHOCTD B IIpOLiecce U3y4YeHHUs
$U3MKM  OCyllecTBJATb IPOEKTHYHD UM  HCCJIeJO0BaTeJbCKYI0  JeATeJbHOCTb
WH/JMBU/YAJIbHO U B TPYIIIIE.

METAINNPEAMETHBIE PE3YJ/IbTATbI

Ilo3HaBaTe /IbHbIEe YHUBEpPCaJIbHbIE yYeGHbIE AeiiCTBUA
Bba3oBble joruyeckKme JeiCcTBUs:

CaMOCTOSATEJIbHO dbopMysiMpoBaTh U aKTyaJM3UpPOBaTh npo6semy,
paccMaTpUBaTh €€ BCECTOPOHHE;

ONpeAessATb ILeJad [JeTeJbHOCTH, 3a/laBaThb MNapaMeTPbl W KPUTEPUH HX
JIOCTHKEHUS;

BbISIBJISITh 3aKOHOMEPHOCTH Y MPOTHBOPEYHSI B PAaCCMAaTPUBAEMbIX GUIUUYECKUX
SIBJIEHUSX;

pa3pabaTbiBaTh IIJIaH pelleHUs Npo6seMbl C YYETOM aHajJM3a HUMEHIIUXCS
MaTepuaJbHbIX U HEMAaTEePUATbHbBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIeSITEJbHOCTD, OL[EHUBAaTh COOTBETCTBUE PE3YJIbTATOB
IeJISIM, OLleHUBATh PUCKHU MOCJIEe/ICTBUH J1eITEbHOCTH;

KOOPAMHUPOBATH U BBINOJHATb Pab0OTy B YCIOBUAX PEAJIbHOT0, BUPTYaJIbHOIO U
KOMOHUHUPOBAHHOT'O B3aUMO/IEHCTBHS;

pa3BUBaThb KPEATUBHOE MbILLJIEHHE P PELIEHUH )KU3HEHHBIX TPOOGJIEM.

Ba3oBbIe McciieioBaTe/IbCKHe AeACTBUA:

BJIaJIETb HAyYHOW TEPMUHOJIOTHEH, KJIIOYEBBIMU NOHATHUSIMU U METOJAMH
bu3MYecKo HayKy;

BJIa/IETh HAaBbIKaMH y4eOHO-HUCCIe0BATENbCKON U MPOEKTHOU AeATeJbHOCTH B
obsiacTh QU3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY IOMUCKY
METOJIOB pelleHus1 3aJad (U3UYECKOTO COJep>KaHHsl, NMPUMEHEHHUI0 Pa3JIUYHbIX
METO/I0B IO3HAHMUS;

BJIQJIETb BHJAMU JeSITEJbHOCTH MO I[OJyYeHUI0 HOBOTO 3HAHWS, €ro
MHTEpIpeTalyy, TPeo6pa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHbBIX YYEOHBIX CUTyalUSsX,
B TOM YHCJIe TP CO3/JaHUH YUYeOHbBIX IPOEKTOB B 00/1aCTH QU3UKH;

BbISIBJIITh NPUYUHHO-CJIEICTBEHHbIE CBSI3M M aKTyaJM3UPOBATh 3ajjauy,
BbIJIBUTATh TUIIOTE3y €€ pelleHUs,, HAXO0AUTb apTyMEeHThI JJIs1 10Ka3aTeJbCTBA CBOUX
YTBEPK/AEeHHH, 33/1aBaTh MapaMeTPbl U KPUTEPUU PELIEHHUS;

aHAJIM3UPOBATh MOJIyYeHHbIE B X0/le PELIeHHs 3a/1a4M Pe3yJbTaThbl, KpUTHYECKH
OLIEHHBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBHSX;

CTaBUTb W GOpMyJHpOBaTh COOCTBEHHble 3aJlaud B 06pa3oBaTeibHOU
JleITeJIbHOCTH, B TOM YHUCJIe IPU U3yYeHUU QU3UKY;

JlaBaTh OLleHKY HOBBIM CUTYalUsM, OLleHUBaTbh NPUOOPETEHHBIN OIBIT;
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yMeTb I[epeHOCUTb 3HaHUs N0 QuU3NKe B I[paKTUYeCKyl 006J1acTb
KU3HeJ e TeJbHOCTY;

yMeTb UHTErPUPOBAaTh 3HAHUS U3 pa3HbIX IpeIMETHBIX 06J1aCTeH;

BbIIBUTaTb HOBbIE U/ieH, IpeJjlaraTb OpUTMHA/IbHbIE MOAXO/bI U pellleHuUs;

CTaBUTb NIPOGJIEMBI U 33/1a4H, 0NyCKalOIIMe aJIbTepPHAaTUBHbIE pelleHHUsl.
Pa6oTa c uHpopmanueit:

BJIa/leTh HaBbIKaMU MOJIy4YeHUss UHPopMaunuyd (PU3UYECKOro COJep)KaHUA U3
MCTOYHUKOB pas3HbIX THUIOB, CaMOCTOSATEJbHO OCYIEeCTBJATb MOWCK, aHaJu3,
CUCTeMATH3allMl0 U HHTeplpeTanuio HHGOpMALUM pas3JUYHBbIX BUJAOB U GopM
npeJicTaB/IeHus;

OLIEHUBATb JOCTOBEPHOCTb HH(OpPMALUH;

MCII0JIb30BaTh CpeJcTBa MHGOPMALMOHHBIX U KOMMYHUKALLMOHHBIX TEXHOJIOTUN
B pElIeHUH KOTHHUTUBHBIX, KOMMYHMKAaTUBHBIX M OPraHMU3AI[MOHHBIX 33Jad C
cobJsitoleHueM TpeOGOBAaHUM IPrOHOMHUKH, TEXHUKH 0e30MaCHOCTH, THUTHUEeHB],
pecypcocbepekeHUsl, MPaBOBbIX M ITUYECKUX HOPM, HOPM HHPOPMaAIMOHHOHN
©6e30IaCHOCTH;

co3/laBaTb TEKCTbl GU3UYECKOTO COZlep>KaHUs B Pa3JIMUHbIX GopMaTax € y4ETOM
Ha3HayeHUs MHPOpMalMU U IiejieBOW ayJUTOpPUM, BbIOMpas ONTHMaJbHYI GopMy
npeJicTaBJ]eHus U BU3yan3al 1.

KoMMyHMKaTHBHbIE YyHUBEpPCa/ibHbIe yYeOHbIe JeNCTBUA:

OCYILeCTBJ/IATh 00LIeHHe Ha YpoKax GU3UKU U BO BHEYPOUHOH 1eATebHOCTH;

pacrno3HaBaTh NPeANOChIIKA KOHQIUKTHBIX CUTyallUl U CMATr4YaTb KOHPJIUKTHI;

pa3BEpHYTO M JIOTUYHO H3JlaraTb CBOK TOYKY 3pEHHUS C HCHOJIb30BaHUEM
SI3bIKOBBIX CPE/ICTB;

NOHMMAaTh WU HCMNOJIb30BaTh MpeUMyllecTBa KOMaHJHOW W HWHJAUBHU/YyaJbHOU
paboThl;

BbIOMpATh TeMAaTHUKy M MeTOJbl COBMECTHBIX JEWCTBUH C Yy4ETOM OOLIUX
MHTEPEeCOB U BO3MOXXKHOCTEHN KaXK/10T0 YJieHa KOJIJIEKTUBA;

NpUHMMAaTb  LieJd  COBMECTHOW  /JleATeJbHOCTH, OpPraHUM30BbIBaTbL U
KOOpJUHUPOBATb JeUCTBUA MO e€ JOCTH)KEHUIO: COCTaBJATh IJIaH JeNCTBUH,
pacnpezensaTb poOJA C Y4YETOM MHEHMH YYaCTHUKOB, OOCYXJaTb pe3yJbTaThbl
COBMECTHOU paboThl;

OLIEHUBATb KayeCTBO CBOEro BKJIaZA U KaXKJ0ro yYaCTHUKA KOMaH/bl B 001U
pe3y/ibTaT 1o pa3paboTaHHbIM KPUTEPUSIM;

npejsaraTb HOBble IPOEKTbl, OIeHUMBAaTb HJeU C TMO3UIMHU HOBHU3HBI,
OPUTHMHAJIbHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIEeCTBJIATb MO3WTHUBHOE CTpaTeruyeckoe INOBeJleHMe B  Pa3/JIMYHbIX
CUTyaLUsX, IPOSABJAATH TBOPUYECTBO U BOOOpPaXKeHUE, ObITh HUHUIIMATUBHBIM.

Pery/isTUBHbIE YHUBEPCAJ/IbHbIE YYeOHbIE JEeUCTBUSA
CamoopraHusanms:

CaMOCTOSITEJIbHO OCYLIEeCTBJISTh IO3HABATeJbHYIO JesaTeJbHOCTh B 006J1aCTH
OU3MKM UM aCTPOHOMMH, BBISABJIATHL NpPOO6JEMbl, CTaBUTh U (POPMYJUPOBATH
COOGCTBEHHbIE 33/1a4M;

CaMOCTOSITEJIbHO COCTABJISATD IJIaH pellleHUs PaCy€THBIX U KaueCTBEHHBIX 33/]a4,
IJIaH BbIMOJHEHHUS TNPAKTUYEeCKOW paboThl C Y4YETOM HMEILUXCS PeCypCoB,
COOCTBEHHbBIX BO3MOXXHOCTEMN U NpeiINOYTEHNH;
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JlaBaTh OLeHKY HOBBbIM CUTyaLUsIM;

pacuMpaTh paMKHU yueO6HOro peiMeTa Ha OCHOBE JIMYHBIX IPe/IOYTEHUH;

JlelaTb OCO3HAaHHBIA BbIOOp, apryMeHTUpOBaTb €ero, OpaTb Ha ceb64
OTBETCTBEHHOCTH 3a PELIEHHUE;

OLleHUBATb IPUOOPETEHHBIN ONBIT;

Coco6CTBOBaTh GOPMUPOBAHUIO U NPOSBIEHUIO 3PYAULUMU B 00/1aCTU QU3UKHY,
IOCTOSIHHO MOBBILIATh CBOW 06pa3oBaTe/IbHbIN U KYJIbTYPHbIN yPOBEHb.

CaMOKOHTPOJIb, IMOLMOHA/IbHBIN UHTEJIJIEKT:

JlaBaTb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHUBbI B /[eATeJbHOCTD,
OLlEHUBATb COOTBETCTBUE Pe3yJbTATOB LieJsM;

BJIa/leTh HaBblKaMHU NI0O3HAaBaTeJbHOU pedJieKCUM KaK 0CO3HAHHUSA COBeplIaeMbIX
JleMICTBUU U MBICJIUTEJIbHBIX IPOLECCOB, UX pe3y/IbTaTOB U OCHOBAHUU;

MCI0JIb30BaTh NMPUEMBI pedJieKCUU JJis OLleHKH CUTYyallud, BblOOpa BepPHOIo
peleHus;

yMeTb OLleHUBAaTb PHUCKHU U CBOEBPEMEHHO NPUHUMATh pelleHus MO0 HUX
CHWXKEHUIO;

NpUHMMAaTb MOTHUBbBl W apryMeHTbl JpYruxX TIpU aHajJu3e pe3yJbTaTOB
JleSITeJIbHOCTY;

IPUHUMATb cebs1, MIOHUMasi CBOM HEIOCTATKU U JOCTOUHCTBA;

NpYHMMAaTb MOTHUBbBl W apryMeHTbl JpYrux TIpU aHajJu3e pe3yJbTaTOB
JleSITeJIbHOCTY;

IpHU3HABaTh CBOE NPaBO U MIPAaBO APYTrUX Ha OLIMOKHU.

B mpouecce AOCTHXKeHUs JUYHOCTHBIX pe3yJbTaTOB OCBOEHUS MPOTPaMMbl 1O
busuke JJis1  ypOBHA  CpeAHero o6iuero o6pa3oBaHUs Yy  06Oy4awIUxcs
COBEpLIEHCTBYETCS 3MOLIMOHAJIbHbBIN WHTEJJIEKT, npeJAnoJararwuymi
chOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOLIEro CIOCOOHOCTb MOHUMAThb CBOE 3MOLIMOHAJIbHOE
COCTOSIHME, BUJIETb HalpaBJieHUs pPa3BUTHUS COOCTBEHHOW 3MOLIMOHAJIbHOU cdephl,
ObITb yBEPEHHBIM B cebe;

CaMOpery/JMpoBaHMs], BKJIIOYAIOLIEr0 CaMOKOHTPOJIb, yMeHUe MpPUHUMAThb
OTBETCTBEHHOCTb 3a CBOE IIOBeJleHUWe, CHOCOOHOCTh  aJJalTUPOBATbhCA K
3MOLMOHAJIbHbIM U3MEHEHUSIM U NPOSBJIATL THOKOCTb, ObITh OTKPBITHIM HOBOMY;

BHYTpPEHHel MOTHUBAalLUM, BKJIOYAKIENW CTpeMJIeHHEe K JOCTIXKEHUIO LeJu U
ycrnexy, ONTHMMHM3M, HWHHULMUATHUBHOCTb, YMEHHE JeWCTBOBAaTb MCXOJs U3 CBOUX
BO3MOXKHOCTEH;

SMNATHUH, BKJOYAKIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAJbHOE COCTOSIHUE
JIPyTUX, YYUTBIBATh €ro MPU OCYLIeCTBJEHUU OOIIEHUS, CIOCOOHOCTb K COUYBCTBUIO U
conepeXHBaHUIO;

COLIMAJIbHBIX HAaBbIKOB, BKJ/IIOYAKIIUX CIOCOOHOCTb BbICTPAUBATh OTHOIIEHUS C
JPyTUMH JIIOJbMHU, 3a60TUThCS, IPOSBAATh UHTEPEC U pa3peliaTb KOHQIUKTHIL.

INPEAMETHBIE PE3YJ/IbTATbI

K koHuy o0ydeHusi B 10 Kjacce npeMeTHbIE pe3yJbTaTbl HA 0Aa30BOM ypOBHE
JI0JIXKHBI OTPaXKaTh CGOPMUPOBAHHOCTD Yy 00YYaIOIIUXCS YMEHUH:
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JIEMOHCTPUPOBATh Ha MNpHMepax poJb U MecTO QU3UKU B (POPMHUPOBAHUM
COBPEMEHHOM HAay4YHOM KapTHHbl MHpPa, B pa3BUTHUU COBPEMEHHOM TEXHUKHU U
TEeXHOJIOTUH, B IPAKTUYECKOU 1eATeJbHOCTHU JIJIEN;

YUUTBIBAaTh TpPaHUIbl TNPUMEHEHUSI H3YYEeHHbIX QU3HYECKUX MO/Jesei:
MaTepHa/ibHasl TOYKa, MHeplUa/ibHAas CUCTEMa OTCYETA, abCOJIIOTHO TBEpPJOE TeJo,
uJeaJlbHbIA ra3, MOJeJH CTPOEHHUS Ta30B, KUAKOCTEU U TBEPABIX TeJ, TOYEeYHbIN
3JIEKTPUYECKUH 3apsij, IPU pelieHUH GU3UUECKHUX 3a/aY;

pacrno3HaBaTb QU3UYecKUe fIBJeHUs (IpoLeccbl) U OOBACHATb UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSPHO-KUHETUYECKOW TEeOpUH CTPOEHMUs BellecTBa U
3JIEKTPOJAMHAMUKU: PaBHOMEPHOE M PAaBHOYCKOPEHHOE NpPSIMOJIMHEUMHOE JBUXKEHUE,
CcBOOOJIHOE MaJieHHEe TeJl, JIBMXKEHUE 10 OKPY>KHOCTH, UHePIYs, B3aUMOJEeNUCTBUE TelJI,
I dysus, 6poyHOBCKOE JIBIXKEHUE, CTPOEHUE KUIKOCTEN U TBEP/bIX TeJ, U3MEHEeHHEe
006b€Ma Tes MpPH HarpeBaHUU (OXJAXKJEeHUM), TEINJIOBOE pPaBHOBECHE, HCIApeHHUE,
KOHJeHCalys, IJIaBJieHUue, KpUCTA/JIM3alus, KUIIEHUE, BJIQXKHOCTb BO3/yXa,
NOBBIIIEHVE [ABJIEHUS ra3a NPU €ro HarpeBaHUU B 3aKPBITOM COCyJie, CBSI3b MEXIY
napamMeTpaMH COCTOSIHMSA ra3a B U30MpPOLeccax, 3JIeKTpu3auus TeJ, B3auMOJeNnCTBUE
3aps/0B;

ONKCbIBAaTb MEXaHUYECKOe /[IBIDKEHHUE, HCMNoJIb3ysd (U3UYecKUue BeJUYUHDI:
KOOpJIMHATAa, MyThb, NlepeMelleHre, CKOPOCThb, YCKOPEeHHWe, Macca TeJsla, CUJIa, UMIYJIbC
TeJla, KWHETHUYecKas 3JHeprus, MNOoTeHUUaJbHas IJHEPrus, MexaHUYecKas paboTa,
MeXaHHU4YecKasi MOLHOCTb; IPU ONKUCAaHUU NPABUJIbHO TPAKTOBATh GQU3UUYECKHUU CMbICI
MCIOJIb3yeMbIX BeJWYMH, KX O0003HAYEeHUS U €eAUHHIb], HaxoAUTb (GOPMYJIbI,
CBsI3bIBalOIME JAaHHYI0 GU3UYECKYI0 BEJIUUUHY C APYTMMHU BEJIMYMHAMUY;

ONKCBHIBAaTh M3y4YEeHHble TEIJIOBble CBOMCTBA TeJ W TeENJIOBble SIBJIEHUS,
ucrnosib3ysd ¢Gu3nvecKkde BeJIMYMHBbI: JaBJeHWe rasa, TeMIlepaTypa, CpejHss
KMHeTUYeCKasi 3Heprusl XaOTHU4YeCKOro JBWXKEHHUS MOJIEKYJ, CpeJHeKBaJpaTU4yHas
CKOPOCTb MOJIEKYJl, KOJIMYECTBO TEIJIOTbl, BHYTPEHHsIs 3Heprus, paboTa rasa,
K03 PUIIUEHT I0JIE3HOTO JeHCTBUS TENJIOBOTO ABUTrATEIS; MPU ONMUCAHWUU PABUJIbHO
TpakToBaTb (GU3UYECKHUH CMBICA MCHO0Jb3yeMbIX BeJUYMH, HUX OOO3HAYEHUS U
e/IMHUILbl, HaXOAUTb (GOPMYJbl, CBSI3bIBAWOIIME AAaHHYI (PU3UYECKYI0 BEJUYHUHY C
JIPYTUMH BeJIMYMHaM;

ONUCBHIBAaTh U3y4YE€HHbIe 3JIEKTPUYECKHME CBOMCTBA BelLEeCTBA U 3JIEKTPUYECKHE
siBJIeHUs1 (IpOLlecChl), UCNOJb3ys (U3UYECKHe BeJUYHHbI: 3JeKTPUYECKUU 3apsf,
3JIEKTPUYECKOE M0JIe, HANPSKEHHOCTD M0JIsl, IOTEeHLMaJl, pa3HOCTb NOTEHLMAJIOB; NIPU
ONKCAaHUHW MPaBUJIbHO TPAKTOBATh (PU3UYECKUN CMBICJ HCIOJb3yeMbIX BEJUYUH, UX
0003HAaYEeHUs U eIMHUIIbI; YKa3bIBaTh GOPMYJibl, CBS3bIBAIOLIHUE JAHHYIO PU3UYECKYIO
BEJIMYUHY C IPYyTUMH BeJIMUMHAMY;

aHa/JIM3UpPOBaTh QU3UYECKHEe TMPOIEeCChl W SIBJEHUS, HCNOJb3ysd ¢(u3UYecKHue
3aKOHBI U IPUHLMIBL: 3aKOH BceMUpHOTO TAroteHus, I, Il u Il 3akoHsl HeroTOHA, 3aK0H
COXpaHEHHS1 MEXaHWYEeCKOW 3HepruM, 3aKOH COXpPaHEHHUS HMIYJibCa, HPUHIUI
Cynepno3ullMi CWJ, NPUHLUMUI PaBHONPABHUS UHEPIUAJbHbIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOEHUSI BeleCTBa, ra30Bble 3aKOHbI, CBS3b
cpe/ilHell KUHETUYEeCKOW 3HEepruy TeIJIOBOr0 JBMXKEHHs MOJIeKyJl C abCOJIIOTHOMU
TeMIlIepaTypoH, NepBbl 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPAaHEHUs 3JIEKTPUYECKOTO
3apsAa, 3akoH KyJsioHa, mpy 3TOM pasjiMyaTh CJI0BECHYI0 GOPMYJMPOBKY 3aKOHA, €T0
MaTeMaTU4eCKoe BbIpaXKeHHe U YCI0BUSA (TpaHULbl, 06J1aCTH) TPUMEHUMOCTH;
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0O'bSICHITb OCHOBHbIE NMPUHIUIBI AeHUCTBUS MAalIWH, IPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pasuyaTh yCJA0BUS UX 6e30MacCHOr0 MCHOJb30BaHUS B IMOBCEJHEBHOU
YKU3HU;

BbINOJIHATh 3KCIEPUMEHTbl 10 HCCAe[0BaHUI0 QU3UYECKUX SBJEHUH U
IpPOLIECCOB C HWCHOJb30BAaHUEM TMPSIMbIX U KOCBEHHbIX HM3MEPEHHWH, MNpPU 3TOM
dopmMysiMpoBaTh NMpobsieMy/3ajjayy U THUNOTE3y Y4eOHOro 3KCIEePUMEHTA, COOMPATh
YCTAHOBKY W3 NpeJJIOKEHHOTO0 000pYy0BaHUs], NPOBOAUTH ONBIT U GOPMYyJIMpPOBATH
BbIBO/IbI;

OCYUIeCTBJSATh NpsiMble U KOCBEHHble U3MepeHUs1 PpU3UYEeCKUX BEJIUUMH, MpU
3TOM BbIOHUpPATh ONTUMaJbHbI CHOCOO M3MEPEHUS] M HCIOJb30BaTh H3BECTHbIE
MeTO/bl OLlEHKHU MOTPEeLIHOCTEN U3MEPEHHUH;

uccaeoBaTb  3aBUCUMOCTH  MexAy  (QU3MYECKMMM  BeJUYMHAMHU  C
MCIOJIb30BAHUEM TMPSMbIX H3MepPEeHUM, NpPU 3TOM KOHCTPYHPOBAThb YCTAaHOBKY,
duKCcHpoBaTh pe3yJibTaThl MOJYyYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEJUYHUH B BUJE
TabJivL, ¥ rpaduKOB, [lesIaTh BBIBO/bI 110 pe3y/AbTaTaM UCCIel0BaHus;

cobJilo/laTh NpaBuJa 06e30MacHOro TpyJa NP NPOBEAEHUU UCCAeJOBAaHUN B
paMKax y4eOHOro SKCHepUMeHTa, Y4eOHO-HUCCIe0BaTeJbCKOM UM NPOEKTHOH
JlesITeJIbHOCTU C MCIO0JIb30BaHUEM H3MEPUTEJbHBIX YCTPOWCTB M J1abopaTOPHOIO
060pylI0BaHUS;

peliaTh pacyéTHble 33/la4M C IBHO 33/JaHHOM PU3MYECKON MOJeJIbl0, UCI0JIb3YS
du3myeckre 3aKOHbl U NPUHLHUIB], HA OCHOBE aHa/M3a YCJOBUS 3aJlaud BbIOMpATh
busuyeckyro Mojiesb, BblAEAATb PU3UYECKHUe BeJUYUHBI U GOpMyJibl, HEOOXOAMMblE
JUIs eé pelleHUs], NMPOBOAUTH pACYETbl U OLEHUBATh pPeaJbHOCTb IOJYYEHHOTO
3HaYeHHs GU3UUECKON BEJIMUUHDI;

pelllaTh KayeCTBeHHblE 33aJla4yM: BbICTPAHWBATh JIOTUYECKU HEMPOTUBOPEYUBYIO
[IeI0YKY pacCy/leHUH C ONopod Ha HU3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
dusnyeckue sBJIEeHUS;

MCII0JIb30BaTh MPU pelleHWH y4eOHbIX 3a/a4 COBpeMeHHble UHPOPMALMOHHbIE
TEeXHOJIOTUU [Jis TOMCKA, CTPYKTYPUPOBAHUS, UHTepHpeTalUHd U MpeAcTaBJeHUs
y4ebHOM U Hay4yHO-NOMNyJspHOWM HHPOpMalUHM, TOJYYEeHHOW U3 Pa3JUYHbIX
MCTOYHUKOB, KpUTHYECKU aHAJIU3UPOBATh NoJIy4aeMyro HH$OpMaLUIo;

NPUBOAUTH MPUMEPbI BKJAJJd POCCUUCKHUX U 3apPYOEXKHbIX YYEHBIX-PHU3UKOB B
pa3BUTHE HAayKH, 06'bsSICHEHHE MPOLLECCOB OKPYKAaKOIlero MMpa, B pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

MCI0JIb30BaTh TeOpeTUYEeCKUe 3HAaHUSA MO0 PU3UKe B MOBCEJAHEBHOU XU3HU JJIs
obecrieyeHus1 6e30MacHOCTU MpU obpalleHHH C npubopaMM M TEXHUYECKHUMHU
YCTPOMCTBAMH, [IJIsl COXpaHEHUs 3J0pOBbsS U COOJIOJIEHUS] HOPM 3KOJOTHUYECKOTO
NOBeZIeHUsI B OKpY»Kalolel cpejie;

paboTaTb B TpylNne C BbINOJHEHHWEM pPa3JIMYHbIX COLMAJbHBIX pOJIEH,
IJIaHUpPOBaThb pabOTy TrpyNibl, palMOHaJbHO paclpezensaTb O00SI3aHHOCTU U
MJIAHUPOBATh JeITeJIbHOCTh B HECTAHJAPTHBIX CUTyallUsX, aJileKBaTHO OIeHUBATb
BKJIaJ, K&XX/JI0I'0 U3 YYaCTHUKOB TPYIIIbI B pellieHHe pacCMaTpUBaeMoi po6JieMbl.

K koHly 00ydeHusi B 11 Kjacce npeMeTHbIE pe3yJbTaTbl HA 0Aa30BOM ypOBHE
JI0JIKHBI OTPaXKaTb CPOPMUPOBAHHOCTDb y 00YYaIOIIUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MNpHMepax pPoJb U MecTO GU3UKU B POPMHUPOBAHUM
COBpeMEHHOW HayyHOW KapTUHbl MHpA, B pPa3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOW [esaTeJbHOCTU JIIoJel, LeJOCTHOCTb M €JUHCTBO
du3MYecKol KapTUHbI MUPA;
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YYUTBIBATh FPaHHUIbI IPUMEHEHUS U3YYEeHHbIX PU3NUECKUX MO/Jesiel: TOYeYHbII
3JIEKTpUYECKUH 3aps/, JIyd CBeTa, TOYeYHbIM UCTOYHUK CBETQ, si/iepHast MoJieJib aToOMa,
HYKJIOHHAas MO/JieJib aTOMHOTO f1/ipa IPU pelleHUH GU3nyecKux 3aay;

pacrno3HaBaTb QU3UYecKUe fIBJeHUs (IpoLeccbl) U OOBACHATb UX HAa OCHOBE
3aKOHOB 3JIEKTPOJAUHAMHUKU U KBAaHTOBOU (QU3UKU: 3JeKTpUYecKass NPOBOJUMOCTb,
TEeIJIOBOE, CBETOBOE, XWMHYECKOe, MarHMTHOe J[eWCTBUS TOKa, B3aWMOJEWCTBUE
MarHuTOB, 3JIeKTPOMarHuTHas UHAYKLMSA, JecCTBMe MarHUTHOTO 10J11 HAa IPOBOJHUK
C TOKOM UM [JBWXYIUMHCA 3apsj, 3JeKTPOMarHUTHble KoJieOaHUs U BOJIHBI,
NpsAMOJIMHEWHOE pacrnpocTpaHeHUe CBETAQ, OTpakeHUe, npeJioMJIEHHUE,
uHTeppepeHLUs, JUbpakuuss U  [oJApU3alus  CBeTa, JUCIepcUss  CBeTa,
doroanexktpuyeckuii 3dpdekt (PoToaddekT), cBeTOBOE JaBjeHUE, BO3HUKHOBEHUE
JIUHeMYaToro cHekTpa aTroMa BOJOpPOJa, eCTeCTBeHHass W UCKYCCTBEHHas
pPalM0OaKTUBHOCTb;

ONMChIBaTh M3y4YyeHHble CBOWCTBa BellecTBa (3JIeKTpUYECKUE, MarHUTHBIE,
ONTUYECKUE, 3JIEKTPHUUYECKYIO IPOBOJMMOCTb Pa3JIMYHbIX CpeJ) U 3JIeKTPOMarHuTHbIE
sIBJIEHUS (IIPOLeCcChl), UCNO0Jb3ys GU3NYeCKHUe BeJTMYMHBL: 3J1eKTPUYECKUN 3aps, cuja
TOKa, 3JIEKTPUYECKOe HalpsiKeHue, 3JIeKTpUUecKoe CONPOTUBJIEHUE, PA3HOCTb
NOTEHLUAJIOB, 3JIEKTPOABUKYLIAsA CUJa, paboTa TOKA, UHAYKL KA MarHATHOTO MOJf,
cusa AMnepa, cuia JlopeHla, UHAYKTUBHOCTb KaTyIIKH, 3HEPTUA 3JIeKTPUYECKOTO U
MarHUuTHOTO I0JIel, HepUo/ U YacTOTa KoJlebaHUM B KoJiebaTeJIbHOM KOHTYPE, 3aps/ U
cuJla TOKa B Mpoliecce rapMOHUYECKUX 3JIEKTPOMAarHUTHBIX KoJiebaHUM, GOKycHoe
paccTossHMe U ONTHUYecKas CuJia JIMH3bl, MPU ONMCAHMU NpPaBUJIBHO TPAKTOBAThb
bU3MYeCKHUI CMbIC/ UCMOJIb3yEMbIX BEJIMYMH, UX 0003HAYEHUS U e/JUHUILb], YKa3blBaTh
bopMy.Jibl, CBA3bIBAKOIINE JAHHYI0 GU3NYECKYI0 BEJIMYMHY C PYTUMHU BeJIMYUHAMMUY;

ONMMUChIBAaTh H3y4YeHHble KBAHTOBble SIBJEHHWS U NPOLECChl, HCIOJIb3ys
du3nyecKre BeJIMYUHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI U 4acTOTa
CBeTa, 3HEprusi U UMIyJbC POTOHA, NEePUOJ MOoJypaclaza, SHEPrus CBSA3U aTOMHBIX
sa/ep, MpU ONMCAaHUM NPaBUJIbHO TPAKTOBAaTb (PU3UYECKUN CMBICJ HCHOJb3yeMbIX
BEeJIMYMH, UX 0003HAaYeHUsI U eJUHULbI, YKa3bIBaTb GOPMYJibl, CBA3bIBAKOIINE JAHHYIO
dU3MYecKy0 BeJUYUHY C APYTHUMHU BeJWYWHAMHM, BbIYUCAATh 3HaYeHHe PU3UYECKOU
BeJIMYMHBI;

aHa/JM3upoBaTb (QU3MYECKHe NpPOLEecChl W SIBJEHUS, UCNOJb3ys (U3UYecKHe
3aKOHbl U NpPUHUUINBL: 3aKOH OMa, 3aKOHbI NOCJ€J0BaTeJbHOr0 M MapasljieJlbHOro
COeJMHEHUs] TNPOBOJHUKOB, 3akoH Jbxoynsa-JleHlla, 3aKOH 3J1€KTPOMarHUTHOMN
MHAYKLWHM, 3aKOH NPSMOJIMHEMHOIO paclpoCTpaHEeHUs CBeTa, 3aKOHbI OTpaKeHUs
CBETa, 3aKOHBI NPeJIOMJIEHUS CBETA, ypaBHeHUe JDHHIITelHa 115 poTo3dPeKTa, 3aKOH
COXpaHeHUs 3IHEPruu, 3aKOH COXpaHeHHUs HMIYJbCa, 3aKOH COXpaHEeHUs
3JIEKTPHUUYECKOI0 3aps/a, 3aKOH COXpaHEHUsI MacCOBOT0 YMCJIa, MOCTyJ1aThl bopa, 3akoH
paiIM0AaKTUBHOIO paclaja, Ipyd 3TOM pasiuyaTh CJI0BeCHY0 GOpPMYJHUPOBKY 3aKOHA,
ero MaTeMaTH4yecKoe BblpakeHHe U yCA0BUSA (FpaHuLbl, 001aCTH) TPUMEHUMOCTH;

onpe/ie/iiTh HalpaBJieHMe BEKTOpa UHAYKIIMA MarHUTHOIO 10JIsl IPOBOJHUKA C
TOKOM, CHJIbl AMIlepa U cuJbl JlopeH1a;

CTPOUTb U ONMUCBHIBAaTh U300pakeHUe, co3/jaBaeMoe IJIOCKUM 3epKasioM, TOHKOU
JINH30U;

BBIMOJIHATh 3KCIEPUMEHTbl MO MCCAeJJOBaHUI (U3UYECKHUX SBJIEHUH U
NPOLIECCOB C HCIOJIb30BaHUEM NPSMBIX W KOCBEHHBIX H3MepeHUH: NpU 3TOM
dopMysMpoBaTh NpobseMy/3aZiady U TUNOTe3y y4eOHOro 3KCIeprvMeHTa, co6UpaTh
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YCTAHOBKY W3 NpeJJIOKEHHOT0 000pYyZ0BaHUs], NPOBOAUTH ONBIT U GOPMYyIMpPOBATH
BbIBO/IbI;

OCYyILeCTBJIAATb NpSIMble U KOCBEHHble HM3MepeHUs (U3UYEeCKUX BeJIMYUH, NpHU
3TOM BBIOUpPATh ONTUMAJbHBIA CHOCO6 H3MEpPEeHHUS U HCIO0JIb30BaTb WU3BECTHbIE
MeTO/bl OLlEHKHU MOTPEeLIHOCTEN U3MEPEHHUH;

uccae0BaTb 3aBUCMMOCTH (PU3WYECKUX BEJHUYMUH C UCIOJIb30BaHUEM MPAMBIX
M3MepeHUN: INpU I3TOM KOHCTPYUPOBATb YCTAHOBKY, (GUKCUPOBATb pe3yJbTaThl
NOJYYeHHOW 3aBUCUMOCTH GU3UYECKUX BEJUYUH B BUJEe TabaUL U TpadUKOB, [esaThb
BbIBO/bI 10 pe3yJibTaTaM UCCJIeJOBaHHUS;

cobJilo/laTh NpaBuJa 06e30MacHOro Tpy/Ja NP NPOBEAEHUU UCCAeJOBAaHUM B
paMKax y4eOHOro SKCIepUMeHTa, Y4eOHO-HUCCIe0BaTeJbCKOM UM IPOEKTHOH
JleITeJIbHOCTU C MCIOJIb30BaHUEM H3MEPUTEJbHBIX YCTPOWCTB M J1abopaTOPHOIO
060py/I0BaHUS;

peliaTh pacyéTHble 33/la4M C IBHO 3a/JaHHOM GU3MYECKON MOJeJIblo, UCI0JIb3YS
du3nyeckre 3aKOHbl U NPUHLHUIB], HA OCHOBE aHa/M3a YCJOBUS 3aJlaud BbIOMpATh
busuyeckyro Mojiesb, BblAEAATb PU3UYECKHUe BeJUYUHBI U GOpMyJibl, HEO6XOAMMblEe
J/Isl eé pelleHUs,, NMPOBOAUTH pACYETbl M OLEHUBAThb pPeaJbHOCTb MOJY4EHHOTO
3HaueHUs GU3NYECKON BeJTUYMHBI;

pellaTh KayeCTBEHHble 3a/jlayd: BbICTPAUBaThb JIOTUYECKU HENPOTUBOPEYHUBYIO
[eN0YKYy pacCyX/leHUH C ONopod Ha H3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
dusnyeckue sBJIEeHUS;

MCII0JIb30BaTh NPU pelleHUH Y4eOHbIX 3a/la4 COBpeMeHHble WH(OpMalMOHHbIE
TEXHOJIOTUM [IJI1 TOMCKA, CTPYKTYPUPOBAaHUS, HWHTepHpeTalUud U MpeJCcTaBJeHUs
y4eOHOM Y HAyYHO-MOMNYyJSpHOM HHPOpMalLMM, NOJYYeHHOW U3 pPas3JUYHbIX
MCTOYHUKOB, KpUTHYECKU aHAJIM3UPOBATh NoJIy4aeMyro HHGOpMaLUIo;

00bACHATD NPUHLUIBI JeUCTBUS MallWH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pas/inyaTh YCJA0BUSA UX 6€30MacCHOT0 MCI0JIb30BaHUS B IOBCEJHEBHOM KU3HU;

IPUBOJWUTh NpUMepbl BKJaJA POCCUUCKUX U 3apyOexHbIX YYEHBIX-PU3UKOB B
pa3BUTHE HAYKH, B 00bsICHEHHE MPOLLECCOB OKPYXKAIOIero MMpa, B pa3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

MCI0JIb30BaTh TeOpeTUYEeCKUe 3HAHUA MO PU3UKe B MOBCEJAHEBHOU XU3HU JJIs
obecrieyeHus1 6e30MacHOCTU MpU obpalleHHH C NpubopaMd M TEXHUYECKHUMHU
YCTPOMCTBAMH, [IJIl COXpaHEHUs 3J0pOBbS U COOJIOJIEeHUS] HOPM 3KOJOTHUYECKOTO
NOBeJleHUS B OKpY-KawleH cpesie;

paboTaTb B TpylNne C BbINOJHEHHWEM pPa3JIMYHbIX COLMAJbHBIX pOJIEH,
IJIaHUpPOBaTb pabOTy TpyNibl, palUMOHaJIbHO pachpezeasaTb O00S3aHHOCTU U
IJIAHUPOBAaTh JEeATEeJbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJleKBaTHO OLlEHUBAThb
BKJIaJl KaXXJIOr0 U3 YYAaCTHUKOB TPYINNbl B pelleHHe paccMaTpuBaeMOd NpO6JeMbl.
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3. TEMATUYECKOE IVIAHUPOBAHHME, B TOM YU CJIE C YYETOM PABOYEM IPOrPAMMBI BOCITUTAHHUSA, C YKA3AHUEM

KOJIMYECTBA YACOB, OTBOJAUMBIX HA OCBOEHUE KAXK/10H TEMBI

11 KJIACC
N9 HaumenoBa | Kosn4yecTBO 4YacoB
J/IeKTPOHHbIE
Hme K (npudposbie)
| pa3jeyoBHu Bcer OHTPOJIb JlaGopaTop OcHOBHbIE HalIpaBJIEHUSA
Hble o6Gpa3oBaTeJsibHbIEe .
/| Tem 0 HbIE BOCIIUTATEJIbHOM AeATeJTbHOCTH
pa6oThl pecypcsl
| HOpOrpamMmsl paGoThI
Pasgen 1. 3J/IEKTPOJJUHAMUKA
MaruuTHOe
1 | Tore Bu6morexa LIOK Tonysisspusaiys HayYHbIX 3HAHUA.
1 dJIeKTpOMarH 11 1 3 https://m.edsoo.ru/ JKosioruyeckoe. ['pakaaHckoe.
UTHad 7f41¢c97c HanI/IOTI/I‘IECKOE.
WUHYKI s
UToro no pasgeny 11
Pa3gen 2. KOJIEBAHUSA U BOJIHbI
MexaHn4eck
o | HEH Bu6morexa OK Tonysapr3anua HayYHbIX 3HAHUH.
1 3JIeKTpOMarH 9 1 https://m.edsoo.ru/ JkoJioruveckoe. 'pakiaHCKoe.
WTHBIE 7f41c97c llaTproTHdeckoe.
KoJie6aHUs
2. | MexaHuHyeck 5 1 bubanoreka [JOK [lonynspusanys Hay4YHbIX 3HAHUH.



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

ue u https://m.edsoo.ru/ Jdkosiornueckoe. ['paxkaaHckoe.
3JIeKTpOMarH 7f41c97c [ITaTpuoTHyeckoe.
UTHBIE
BOJIHBI
Bubnorexa LIOK [Nonynsipyu3anys HAYYHbIX 3HAHUM.
OnTuka 10 https://m.edsoo.ru/ JkoJioruyeckoe. 'paxxaHcKoe.
7f41c97c [TaTpuoTuyeckoe.
HToro no paszeny 24

Paszaen 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI
cleli1alpHon Bu6smoteka LIOK Tonynapu3aLusa HayYHbIX 3HAHHUIA.
Teopuu 4 https://m.edsoo.ru/ | 3kosoruyeckoe. ['paxkaaHcKoe.
OTHOCHUTEJIbH 7f41c97¢c [ITaTpuoTHyeckoe.
0CTH

HUToro no pasaeny 4

Pasgen 4. KBAHTOBAA ®PU3NKA

SJIEMEHTEL Bu6morexa LIOK TMonynapusanus HayYHbIX 3HAHUA.
KBaHTOBOM 6 https://m.edsoo.ru/ JkoJioruveckoe. 'pakiaHCKoe.
ONTHKHU 7f41c97c [laTpuoTHyeckoe.

CTpoeHue Bubnnoreka [OK TonynAapusanus HayYHbIX 3HAaHUIA.
ATOMA 4 https://m.edsoo.ru/ Jkosioruyeckoe. ['paxxkaanckoe.

7f41c97c

[TaTpuoTHyeckoe.



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubauoreka LIOK

[Tonynsipyu3anus Hay4HbIX 3HAHU .

4, AToMHOe
3 5 https://m.edsoo.ru/ JkoJioruyeckoe. ['paxkaaHcKoe.
AAPO 7£41c97¢ MaTproTHYecKoe.
HWTtoro no pasaeny 15

Paspes 5. 3J/IEMEHTbBI ACTPOHOMUWHU U ACTPOPU3UKHU

JJieMeHThbI
aCTPpOHOMHUHU
1%}
acTpodu3uK
U

bubanoreka LIOK
https://m.edsoo.ru/
7f41c97c

[Tonyisipu3anys Hay4YHbIX 3HAHUH.
JKoJsioruyeckoe. I'paxkaaHckoe.
[laTpuoTHyeckoe.

HToro no paszeny

7

Pasaes 6. ObOBIIAIOIIEE

INIOBTOPEHHE

6.

1

O6o6maroie
e
MIOBTOpPEHHE

bubauoreka LIOK
https://m.edsoo.ru/

7f41c97c

[lonynspusanusa HayYHbIX 3HAHUH.
Jkosiornyeckoe. ['paxxkaanckoe.
[laTpuoTnyeckoe.

UToro no pasgeny

PesepBHOe BpeMAa

OBILEE
KOJIMYECTBO
YACOB 10
IPOCPAMME
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