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MyHnununaibsHoe 010PKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
«YepHoTmonbckasi cpefHss mkoja» bernoropckoro paiiona Pecriyonuku Kpsim

PACCMOTPEHO COI'JTACOBAHO VYTBEPXJIAIO
Ha 3aceaHuH IKOJILHOTO 3aMecTuTeNh TUPEKTOPa Jupekrop
MO yuurenei no YBP

HayK €CTCCTBCHHO-
MaAaT€MaTH4YCCKOIo IuKiia

PykoBoautens MO ®ypcos K. II. I'mazoBa H.B.
«10» aBrycra 2026 [Tpuka3z Ne 212
Ilona C. H. ot «10» aBrycra 2026

ITporoxom Ne 1
oT «10» aBrycra 2026

PabGouas nmporpamma
yueOHoro npeamMeTa «Duzukar
s 11 xiaacca
2026 - 2027 y4eOHbIi o
ba3oBb1ll ypOBEHB
Cpok peanuzanuu nporpammsel — 1 roxa
(kK OCHOBHOM 00pa30BaTEIbHOM MpOrpaMMe CPEeJHEr0 00IIEero 00pa3oBaHus,
YTBEP)KAEHHOU MpUKa3zoMm 1o mikose ot 18.08.2023 Ne 156)

PazpaboTuuk — [Tonma Cepreii Hukonaesuy,
YYUTENb (PU3UKU

c. UepHonouneke,

2026



Pabouas nmporpamma pazpaboTaHa Ha OCHOBE:
denepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEJHEro OO0IIero
oOpa3oBaHUs, VYTBEPXKJACHHOTO mpukazoM MwuHOOpHaykm oT 17.05.2012 Ne 413
(meiicTByIOIIAs peAKIIMS);
denepanbHON 00pa30BATEIIEHON IPOTPAMMOI CPETHEr0 O0IIero 00pa30BaHUS, YTBEPKICHHOM
npukazoM Munnpocsemienus ot 18.05.2023 Ne 371( ¢ u3MeHEHUsIMN)

Y4eOHO-METOANYECKUI KOMILIEKC:
1. Vuebnuk - @usuka. 10 xiracc: yued. ais o0mieoOpa3oBar. opranu3aiuii : 6a30BbINA U
yriryoa. yposuu / I'. SI3. Msikumes, b. b. bByxosiies, H. H. Cotckwuii; o penakiueit H.
A. TTapdentreBoit. — M. : [Ipocsemenue, 2025.
http://www.fizika.ru - snekTpoHHbIC YYCOHUKH MO (PHU3UKE.
3. http://class-fizika.narod.ru - naTEpecHbBIC MaTepUalibl K ypokaMm (GU3UKH 10 TEMaM; TECThI
110 TeMaM; HarJIsIAHBIE M/M TTOCOOMSI K YPOKaM.
http://fizika-class.narod.ru - BUieoombITh Ha YpOKax.
http://www.openclass.ru, http://school-collection.edu.ru - ugpoBbie 0OpazoBaTenbHbIC

PECypCHI.
6. http://www.proshkolu.ru - 6ubmuoreka — Bcé mo npeamety «Dusukay.

N

ok

PabGouass mporpamma cocraBineHa c¢ ydétom PaGoueit mnporpammel Bocmutanus MbBOY
«Uepnomnonsckas CII» benoropckoro paiiona Pecriyonmuku Kpeim (ypoBeHB cpemHero ooOiero
oOpazoBanus) Ha 2025-2028 ropl, yrBepkAEHHOM MmprKkazoM oT 21.08.2025 Ne 207.

1. Copepsxanue yueOHOro npeamMera

Pasznen 4. diiekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmMpoOMACHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3anMoeicTBHE MOCTOSIHHBIX MarHUTOB. MarHutHoe mnosie. BekTrop MarHuTHOM
UHAYKIUU. [IpyHOUN Cynepno3uivu MarHUTHBIX MoJied. JIMHMM MarHuTHOM WHAYKIMU. KapThHa IuHMiA
MAarHUTHOM UHAYKIIMH MOJIS TOCTOSIHHBIX MAarHUTOB.

MarnuTHO€ 1oJie IPOBOAHMKA C TOKOM. KapTruHa IMHUI MHAYKIMY MarHUTHOTO MOJIS JUIMHHOTO IIPSIMOTO
IIPOBOJIHMKA M 3aMKHYTOTO KOJIBLEBOI'O IPOBOJHHMKA, KaTymku ¢ TokoM. OmbiT Opcrena. B3aumoneiicTBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amrepa, €€ MOyJb U HalpaBJICHUE.

Cuna Jlopenua, e€ MoayiIb U HampasiieHHe. J[BIDKEHHE 3apsSKEHHOM 4acTULbl B OJHOPOJHOM MarHMTHOM
nose. Pabota cunbl Jlopenna.

SIBneHue 3MeKTPOMAarHUTHOM MHAYKUMH. [I0TOK BEKTOpa MarHUTHOM MHAYKLIMH. DJIEKTPOABUKYIIAs CUIIA
MHIYKIUU. 3aKOH 3JIEKTpOMarHuTHOM unaykuuu dapazes.

BuxpeBoe snekrpuueckoe moJie. DIEKTPOABMKYILAs CUla HMHAYKUMHA B IPOBOJHHUKE, JBHUKYILIEMCS
MOCTYINATEIbHO B OJHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenna.

NHnykTUBHOCTD. SIBJIE€HNE CAMOMHAYKIMH. DIEKTPOBUKYILAsA CUJIa CAMOUHIYKIINH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuueckre yCTpONCTBa M MPAKTHUECKOE IPUMEHEHHE: MOCTOSHHBIE MAarHUThl, AJIEKTPOMATHUTHI,
AJEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOTO My4YKa MarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TOJIAL.

B3aumoseiicTBrue 1ByX MPOBOJHUKOB C TOKOM.


http://www.fizika.ru/
http://class-fizika.narod.ru/
http://fizika-class.narod.ru/
http://www.openclass.ru/
http://school-collection.edu.ru/
http://www.proshkolu.ru/

Cuna Amrmepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue AIeKTPOMArHUTHON UHAYKIIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOABUKYILEH CHIIBI UHIYKIIMH OT CKOPOCTU U3MEHEHHUSI MarHUTHOTO MOTOKa.
SIBneHne CaMOMHIYKIUH.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenne MarHuTHOTO OJIs KaTYLIIKHA C TOKOM.

HccenenoBanue AeCTBUSA TOCTOSIHHOIO MArHATA HA PAMKY C TOKOM.

HccnenoBanue sABIIEHUS 3JI€KTPOMArHATHOM UHIYKIIMH.

Paspnen 5. Kosiebanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1eOanus

Konebarenbnas cucrema. CBoOOOIHBIE MexaHUueckue koJsiebanus. ['apMonmdeckue kosnedbanus. Ilepuos,
4yacToTa, aMmIuiuTyga W ¢asza kojeOanuil. [lpyxuHHBIH MasTHUK. Maremarnyeckuil MasTHUK. YpaBHEHUE
rapMoHU4ecKHuX Kosiebanuil. [IpeBpalienne 3Hepruu npu rapMOHMYECKUX KOJIEOaHUsX.

Konebarenbubiit koHTYyp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJI€OAHUS B HACATBHOM KoJIeOaTeIbHOM
KOHTYype. AHAJIOTUsl MEXy MEXaHUYECKUMHU U JIEKTPOMAarHUTHBIMU Kosiebanusimu. @opmyina Tomcona. 3akoH
COXPaHEHHUs SHEPTUU B UJICATLHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxarolmux KosieOaHUsX. BbIHyXJeHHble MexaHHueckue Kosiebanus. Pe3oHaHc.
BriHyX1eHHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMS.

[Tepemennbiii Tok. CHHYCOUAIBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIIUTYAHOE U
NefcTBYyIOlee 3HAUEHNE CUIIBI TOKA U HAIPSKEHUSI.

Tpancdopmarop. IlpousBoacTBo, mepenadya u MOTPEOICHUE JJICKTPUUECKOW SHEPTUH. DKOJOTUUYECKUE
PHUCKHU IIPU MTPOU3BOJICTBE 3EKTpodHepruu. KyabTypa HCIonb30BaHus SJIEKTPOIHEPTUH B IIOBCETHEBHOM HKHU3HU.

TexHuyeckre YCTpOWCTBA H MNPAKTHUUYECKOE TMPHUMEHEHHE: JJIEKTPUUYECKUM 3BOHOK, T'E€HEpaTop
MIEPEMEHHOT0 TOKa, IMHUH 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTenbHOM cucTeMbl (IPYKMHHBIN WK MaTeMaTUYECKUN MasiTHUK).

HaGnrogenue 3aryxarmmux KojJeOaHui.

HccnenoBanue cBONMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenue pesonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHNUS.

OcmorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKAa M HANPSOKEHUS OT BPEMEHH) MJs DJIEKTPOMAarHUTHBIX
KoJieOaHUH.

Pe3onanc npu nocneaoBaTeIbHOM COSTUHEHUH PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH U KOHIEHCATOPa.

Monenb TUHUYU 3IEKTPOIepeIauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TIEPUOA MaJIbIX KoJieOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU M MacChl Tpy3a.

HccnegoBanue nepeMeHHOro TOKa B LIEMH U3 MOCIEI0BATENIbHO COETMHEHHBIX KOHJIEHCATOPA, KATYIIKU 1
pe3ucropa.

Tema 2. Mexanuueckue u 371eKmMpoMaZHUMHbIE 60JIHbL

Mexanuueckue BOJHBI, yclioBHs pacnipocTpanenus. [lepuoa. CkopocTh pacipoCTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunsie u mpoaoIbHBIE BOTHBL. MHTepdepermus u qudpakius MeXaHUHIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTpOMarHUTHbIE BOJHBL. YCJIOBUS H3JIy4Y€HHUs OJJIEKTPOMArHUTHBIX BOJIH. B3aumHasi opueHTanus
BekTopoB E, B, V B anekTtpomaruutHo# BosiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpaK€HHE, MTPEIOMIICHUE,
nossipusanus, audpakuus, uarepdepenrius. CKOpoCcTh IMEKTPOMArHUTHBIX BOJIH.



[kaia 3neKTpOMarHuTHHIX BOJIH. [I[puMeHeHne 37eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIBI pauOCBA3U U TeJIEBUACHU. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPEIbl.

TexHuueckre yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: MY3BbIKAIbHBIE MHCTPYMEHTHI, YIbTPa3BYKOBAs
IMarHOCTHKA B TEXHUKE M MEIHUIIMHE, pajap, paauonpuéMHIK, TeIeBU30D, aHTeHHa, Tenedon, CBY-mneyp.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MOMEPEYHBIX U MPOJIOJIBbHBIX BOJIH.

Komneburomnieecst Teno Kak HICTOYHHUK 3BYKA.

Habnronenue oTpakeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habnronenue narepdepeHnnu u qudpakiini MEXaHHIeCKUX BOJTH.

3BYKOBOMW PE30HAHC.

HalGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/ION M 9acTOTOM KOJIeOaHU.

HccnenoBanue CBONCTB 3J€KTPOMArHUTHBIX BOJIH: OTpaKeHUE, MPEIoMIICHUE, OJsSpu3aius, Judpakuus,
uHTEpPEpeHIIHs.

Tema 3. Onmuka

I'eomerpuueckass ontuka. [IpsAMosiMHEITHOE pacnpoCTpaHEHHE CBETa B OJHOPOJHOW cpene. Jlyd cBera.
ToyeyHbIi1 HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHMi B TUIOCKOM 3epKaie.

[Ipenomiienne cBeta. 3aKoHBI MpeIOMIIEHUS CBeTa. AOCOIIOTHBIN TOKa3zaTenb mpeiaomiieHus. [lomHoe
BHYTpeHHee oTpakeHue. [IpenenbHblil yroi noiHoro BHyTPEeHHETO OTPaKeHUSI.

Hucnepcus cseta. CroxHbIi cocTaB Oenoro ceera. Ler.

Colwuparornue u paccenBatomiye JuH3b1. ToHKas mrH3a. POKYCHOE PACCTOSTHUE W ONITHYECKAs CHjla TOHKOM
nuH3bl. [locTpoeHne wu300pakeHUW B COOMpArONIMX M paccewBaromux JuH3ax. dopmyna TOHKOW JHH3HI.
VBenuueHue, 7aBacMoe JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

Bomnosas ontuka. MaTepdepentus ceera. KorepeHTHbIC HCTOYHUKH. Y CJIOBUS HAOIIOICHUS MAaKCUMYMOB
1 MUHUMYMOB B UHTeP()EPEHIIMOHHON KapTUHE OT IBYX CHH(Da3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuus csera. udpakuronHas pemérka. Y cinoBue HaOII0ASHNS ITaBHBIX MAKCUMYMOB IIPH MaJeHUH
MOHOXpPOMAaTHYECKOI0 CBeTa Ha MU(PAKIIUOHHYIO PEUIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoiicTBa M MpaKTUYECKOE MPUMEHEHHE: OYKH, Jyma, ¢oToammapar, MPOECKIIMOHHBIH
anmnapat, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, AU(pakiinoHHas peréTKa, MoJIIpOu/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHne, OTpakeHHE U MpenoMiieHre cBeta. OnTuieckue npruoophl.

[TonHoe BHyTpeHHEe oTpaxkeHue. Moiens CBEToBO 1.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOMa, TEJIECKOIa.

Hab6nronenue nntepdepeHIiny cBera.

HaGnronenue nudpakuuu ceera.

HaGnronenue nucnepcun cpeta.

[Tony4yeHue cnekTpa ¢ TOMOILBIO TPU3MBI.

[Tonyuenue cniekTpa ¢ TOMOMIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenune nokazaresns NpeioMIICHUs CTEKIA.

HccnenoBanue cBOMCTB N300paKeHU B JIMH3AX.

HaGnronenue nucnepcun ceeta.



Pa3nes 6. OcHOBBI ClIeMAJILHOM TEOPHH OTHOCUTEIbHOCTH
I'paHu1BI IPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [1oCTynaTsl crienuanbHON TEOPUU OTHOCUTEIBHOCTH:
MHBApUAHTHOCTh MOJYJIsI CKOPOCTH CBETA B BAaKyyMe€, IIPUHIIUIT OTHOCUTEIBHOCTH DUHIITEHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHUE BPEMEHU U COKPAILIEHUE JITTNHBI.
DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBIL.
CBs13p Macchl € SJHEPTHEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHUIIbl. DHEPrus MOKOSL.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmuvl K6AHM OGO ONMUKU

®otonbl. ®opmyna [Inanka cBs3u sHEprUH (HOTOHA C €r0 YaCTOTOU. DHEPTHUS U UMITYJIbC (DOTOHA.

OtkpsiTue U uccnenaoBanue pororpdexra. OnbiTel A. I'. CroseroBa. 3akoHs! (hoTorddexra. YpaBHEHUE
OitamreitHa s potorddexra. «Kpacnas rpanuna» potodrddexra.

JaBnenune cBeta. OnbitTe [1. H. JIeOenena.

XHWMHYECKOE IEHCTBUE CBETA.

TexHnuueckue ycTpolcTBa U MPaKTUUYECKOE MPUMEHEHHE: POTOIEMEHT, POTOIaTUMK, COJTHEUHas OaTapes,
CBETOJINO/I.

Jlemoncmpayuu

®doTor(h(PexT Ha yCTaHOBKE C IMTMHKOBOU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEHTHETO poTOIPPeKTa.

Ceseronnon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. Onwitel Pesepdopma mo paccesnuio o -yactuil. [lmanerapHas Mojenb atoma.
[Toctynatel bopa. M3nydenue u mornomieHue (GOTOHOB MpH Mepexoje aToMa C OJHOIO YPOBHS SHEPruu Ha
npyroi. Buael ciektpoB. CeKTp ypOBHEM SHEPrun atomMa BOJAOPO/Ia.

BosHoBsie cBolicTBa yacTull. Bosuel ne bpoitns. KoprnyckyasipHO-BOJHOBOM Tyann3M.

CrioHTaHHOE M BBIHYXJICHHOE U3TyYCHHUE.

Texuuueckue yCTpoHCTBa U MPAaKTUYECKOE NMPUMEHEHHE: CIEKTPAIbHBIA aHAINW3 (CHEKTPOCKOI), jJasep,
KBaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Onpenenenye IIMHBI BOJIHBI Jla3epa.

Habnronenue nuHeHyaThIX CIIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

Ha6nronenue nuHEH4YaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JI0Ka3bIBAIOIIUE CIOKHOCTh CTpOeHHUs siapa. OTKphITHE PaAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuio cocTaBa paguoaKTUBHOTO wu3mydeHus. CBoiictBa ambda-, Oera-, ramma-
M3Iy4YeHus. BausiHue paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkppiTHe TpoTOHA M HeWTpoHa. Hyknonnas moxaens sapa [eiizenOepra—lBanenko. 3apsin sapa.
MaccoBoe uncio siapa. M3otomnsl.

Anba-pacnian. DNeKTpOHHBIH U MO3UTPOHHBIN Oeta-pacnaa. ['aMmMa-uznyueHue. 3aKOoH paJuoaKTUBHOIO
pacnana.

DHeprus cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. Jleekt Macchl sapa.
SnepHble peakuuu. JleneHue U CUHTE3 SAEP.

Snepusiii  peakrop. Tepmosnepubiii cuHTe3. IIpobmembl W MEPCNEKTUBBI  SAEPHOM HHEPreTHKH.
DKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETHKHU.



OnemeHTapHble yacTULbl. OTKPBITHE O3UTPOHA.

Metoabl HAOIIOCHUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.

@dyHnameHTaIbHbIC B3auMoAeHcTBUS. EAMHCTBO (pU3nYecKoit KapTHHBI MHpa.

TexHuyecKkue yCTpOMCTBa U MPAKTUYECKOE PUMEHEHHE: TO3UMETP, KaMepa BHIIbCOHA, SAEPHBIN PEAKTOP,
aToMHasi OoM0a.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLINX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTpadusim).

Pa3nes 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Oransl pa3BUTHA acTpoHOMHUU. [IpuKkiiagHOE 1 MUPOBO33pEHUECKOE 3HAYEHHE aCTPOHOMMH.

Bun 3B€3aHoro Heba. Co3Be3ausl, spKue 3BE3/1bl, IIIaHEThI, UX BUANMOE JABHKEHUE.

ConneuHas cucrema.

Connue. ConneuyHast axkTuBHOCTh. Mcrtounumk osHeprum ConHua u 3BE3A. 3BE3IBI, HX OCHOBHBIE
XapaKTepUCTUKH. J(MarpaMMa «CHEeKTpajbHBIM KJIACC — CBETUMOCTHY». 3BE3/bl INIABHOM MOCIEA0BAaTEIbHOCTH.
3aBUCUMOCTb «Macca — CBETHUMOCTbY» Ul 3BE37 TJIABHOM IMOCJIEOBATEIbHOCTU. BHYTpeHHEe CTpoeHHe 3BE3L.
CoBpeMeHHbIE TPEICTABIICHHS O MTPOUCXOKACHUH U 3BOTONNH COJIHIA U 3BE3/]. DTaIlbl )KU3HU 3BE3].

Mineunsiii [Iyte — Hama I'anaktuka. Ilonoxenune m nemxkenue ConHua B ['amaktuke. THIBI rajakTHK.
PannoranakTiku u kBazapsl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Paciiupenne Beenennoii. 3akon Xa06na. Pa30Oeranue ranaktuk. Teopust bosbiioro B3peiBa.
PennkroBoe nznydeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepewénnpie npoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

Habmionenuss HEBOOPY)KEHHBIM TIJIa30M C  HUCIOJB30BAHUEM KOMIIBIOTEPHBIX MPUJIOKEHUN IS
OTpe/ieNieHUs] TOJIOKEHUsI HEeOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus CeBepHOro
MOJIylIapus ¥ sipKue 3BE3/IbI.

Hab6mronenus B reneckon Jlynsl, maner, Maeunoro [TyTu.

O6o0maroniee NnoBTOpeHne

Ponp ¢u3uku M acTpOHOMHUU B SKOHOMHUYECKOW, TEXHOJIOTMYECKOM, COLMANIbHONW M STHYECKOM cdepax
NeSITEeNIbHOCTH YeJIOBEKa, poJib U MECTO ()M3UKH M aCTPOHOMHUHU B COBPEMEHHON HAy4YHOW KapTHHE MHUpa, POJib
¢buznueckoil Teopuu B (GOPMUPOBAHUU MPEICTaBICHUM O (PHU3NYECKOW KapTUHE MHpa, MECTO (hru3muecKoin
KapTUHBI MUpPa B 00ILIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHS B 11 Kjacce OCyIIECTBISETCS C Y4E€TOM COJEP:KaTENbHBIX
MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OUOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Medsicnpeomemuule noHAmMUs, CBA3aHHBIE C U3yYEHUEM METOJIOB HAYYHOTO MO3HAHUS: SIBJICHUE, HAYUHBIN
¢axT, runoresa, Gpusnueckas BeIMUYMHA, 3aKOH, TEOpUs, HAOII0/IeHHE, SIKCIIEPUMEHT, MOJEITUPOBaHUE, MOJIENb,
U3MEpPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHM, TPUTOHOMETprUYeckre (yHKIUHU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIAECTBO, BEKTOPBI M MX MPOEKIMH Ha OCU KOOPIMHAT, CIIOKEHUE
BEKTOPOB, IIPOU3BOJIHBIE AIEMEHTAPHBIX (QYHKLUH, MPU3HAKU TOJ00US TPEYroIbHUKOB, ONpeAeIeHNE MIIoLan
IUIOCKUX (UTyp ¥ 00bEMa Tel.

Buonoeus: »nextpudeckue sBIEHHUS B XKMBOH NpUpoje, KosebaTelbHble JBWKEHUS B JKUBOW NPHPOJIE,
ONTHUYECKUE SIBJICHUS B )KUBOU NMPUPOJE, NEHCTBUE paAUallii HA )KUBbIE OPTAHU3MBI.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYN, KPHUCTAUIMYECKAs CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa30BaHuUs KPUCTAIUINYECKON PEIIETKHY, CTIEKTPAIbHBIN aHaANIN3.



Teoepaghus: MarHUTHBIE TOJIFOCA 3€MJIM, 3aJIeKW MArHUTHBIX pyaA, (GoTOoCchEMKa 3€MHON NMOBEPXHOCTH,
IIPEACKA3aHNUE 3EMIIETPSICCHUN.

Texnonozus: TAHUAW BIIEKTPOIEpENay, FEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOJABUTrATENb, UHIAYKIIMOHHAS
nedb, pajgap, paIuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBYU-neub, MpOEKIIMOHHBIN arnmapaT, BOJIOKOHHAS
ONTHKA, COJIHEUHAsl OaTapes.

2. Tlnanmpyemble pe3y/bTaThbl 0CBOEHHS Y4eOHOI0 MpeaIMeTa

OcBoenune yuebHOrOo Tmpeamera «Pu3mMKa» Ha YpOBHE CpeIHEero oOmero oOpa3oBaHUs
(6a30BBII  YpOBEHB) JOKHO  OOECHEYUTHh  JOCTHIXKEHHUE  CICAYIONIUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX B MPEJAMETHBIX 00pa30BaTeIIbHBIX PE3YJIBTATOB.

JINMYHOCTHBIE PE3VYJIbTATHI
JIn4HOCTHBIE PEe3yNbTaThl OCBOCHHS y4eOHOro mpenMera «DPu3mKa» TOJDKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHUEHTAIMMA, TIO3UTUBHBIX BHYTPEHHHUX
yOSXKJIEHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM  IIEHHOCTSIM  POCCHHCKOTO  OOIIEeCTBa,
paciimpeHe >KM3HEHHOTO OIBITa M OIbITa JACITEIHPHOCTH B TPOIIECCE peaTu3aliid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIHLHOM NEATETLHOCTH, B TOM YHCJIE B YaCTH:
1) rpaIaHCKOTr0 BOCIIMTAHUS:
c(hOpMUPOBAHHOCTh TPAKTAHCKON TO3UITMN 00yUYaIOMIEeTOCs KaK aKTHBHOTO H
OTBETCTBEHHOT'O WJIEHA POCCHIICKOro 0O0IIecTBa; MPUHATHE TPAAUIIMOHHBIX OOIIEUEI0BEYECKUX
FYMaHUCTHYECKUX M  JEMOKPAaTUYECKHUX IIEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO
NeSITENIbHOCTh B UHTEPECAX IPaskJaHCKOTO
oOmiecTBa, yyacTBOBaTh B CaMOYIIPaBJIEHUU B 00pa3oBaTeNbHOM OpraHHU3allii; yMEHHE
B3aUMO/ICHCTBOBATh C COLMAIbHBIMUA HHCTUTYTAMH B COOTBETCTBUU C
uX QYHKIMAMH M Ha3HAaYeHHEM; TOTOBHOCTb K TyMaHUTapHOW U
BOJIOHTEPCKOM JeSITENbHOCTH;
\2) maTpMOTHYECKOr0 BOCIIHTAHMSA:
cOPMHUPOBAHHOCTh ~ POCCHHMCKON  TpaKIaHCKOM  MJEHTUYHOCTH,  MaTPHOTU3MA;
LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKCHHIM
poccuiickuX y4EHbIX B 001acTu (PU3UKHU U TEXHUKH;
3) AYyXOBHO-HPABCTBEHHOr0 BOCHUTAHUSI: CPOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUA,
ATHUYECKOTO TOBEJIEHUS; CIOCOOHOCTh OICHUBATh CUTYallMI0O U TMPUHUMATh OCO3HAHHbBIC
pElIeHUs, OPUEHTUPYICh Ha MOpAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCIIE B
JEeSITeNIbHOCTH YUEHOTO; 0OCO3HAHUE JIMYHOTO BKJIaZa B MOCTPOEHUE YCTOWYMBOTO Oy IyIIETO;
4) 3cTeTHYeCKOro BOCIIUTAHMS:
ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA,



npucymero (pu3nyeckoi HayKe;
5) TpynoBoro BOCHUTAHMSI: HWHTEpPEC K pa3Iu4yHbIM cdepam mnpodeccHoHaIbHON
JeATEIbHOCTH, B TOM

YHcie CBA3aHHBIM C (PU3UKOW M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD Oymymiei

npodeccun U peaan30BbIBATh COOCTBEHHBIE KM3HEHHBIE IUIAHBI; TOTOBHOCTh M CIIOCOOHOCTH K

00pa30BaHUIO M CaMOOOPa30BaHHIO B 00JIACTH

GU3MKKN Ha TPOTSHKECHUHM BCEU >KU3HU;

6) 7K0JIOrNYecKOro BOCNUTAHNS:

c(OPMHUPOBAHHOCTH SKOJIOTUIECKOI KyJIbTYPHI, 0CO3HAHHUE TI00ATBHOTO

XapakTepa OKOJOTMYECKHX TMpoOJieM; IUIAHUPOBAaHME W OCYIIECTBICHHE JICHCTBUH B
OKpY’KaloIlel cpejie Ha OCHOBE

3HAHUS LeJNed YCTOMYMBOTO DPAa3BUTHS YEIOBEYECTBA;  PACIIUPEHHUE OIBITA JEATEILHOCTH
HKOJIOTUIECKOH HANPaBJICHHOCTH Ha

OCHOBE HMEIOIIMXCS 3HAHUM 1Mo (uU3HKe;

7) IEHHOCTH HAYYHOTO NMO3HAHMSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTUsI (U3NYECKON HAyKHW,; OCO3HAHWE IICHHOCTH HAyYHOW JesITeIhbHOCTH,

TOTOBHOCTh B TpoIlecce M3y4eHHs (PU3MKH OCYIIECTBIIATH MPOCKTHYIO M HCCIIEIOBATEIbCKYIO

JeSTeTbHOCTh WHANBHIYAILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VJIBTATDI

ITo3HaBaTe/ibHbIe  yHHUBepcajibHbIe  y4eOHble JeiicrBusi  ba3oBble
JIOTHYeCKHUe 1eHCTBUSA:

CaMOCTOSITENIBHO (POPMYIIMPOBATh M aKTyaJlM3MpPOBaTh MpobieMy, paccMaTpuBarh eé
BCECTOPOHHE; ONPENEIIATh LENH AeATEIbHOCTH, 33/1aBaTh IapaMETPbl U KPUTEPUH UX
JOCTUKEHHSI; BBIABIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paccMaTpUBAaeMbIX (PU3MUECKHUX
SBJICHUAX; pa3pabaThiBaTh IUIaH peuIeHus MpoOIeMbl C yIETOM aHaIN3a UMEIOITUXCS
MaTepUaIbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B IEATEIBHOCTD, OLICHUBATH

COOTBETCTBHUE PE3YJIBTATOB
LeJISIM, OLICHUBATh PUCKH MOCIIECTBUI IEATENBHOCTH; KOOPIUHUPOBATH U BBINOIHITH pabOTy B

YCIIOBHSIX PEANbHOTIO,

BUPTYQJIBHOTO Y  KOMOMHHPOBAHHOTO  B3aUMOJICHCTBHSI;  pa3BUBAaTh  KPEaTHBHOE

MBIIILJICHUE MPU PEHICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBble ucciienoBareibcKue JeiCTBUSA
BJIAJIETh HAYYHOU TEPMHUHOJIOTUEN, KITFOUEBBIMU MOHATUSMH U METOAAMU
buznueckoil HayKu;

BIIQJIETh HaBBIKAMU y4EOHO-HCCIIEIOBATENbCKON M MPOEKTHON JESITeNbHOCTH B 00JacTH
(bu3HMKHN, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MTOMCKY METOJIOB PELICHUS 3a/1a4
(bu3MUECKOTO CoJepXKaHUs, MPUMEHEHHUIO Pa3jIMYHBIX METOJOB MO3HAHMS; BIAJETh BUIAMHU
NESTeNbHOCTH MO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro HHTEpIpeTalud, MNpeoOpa3oBaHUIO U
MPUMEHEHUIO B Pa3NUYHBIX Yy4eOHBIX CHUTYyalMsX, B TOM YHCJIE€ TPHU CO3JaHUU YUeOHBIX
MPOEKTOB B 00MacTU (DM3UKH; BBHISBISTH MPUYMHHO-CIECTBEHHBIC CBS3M U aKTyalH3UPOBAThH
3a/1auy, BBIABUTATh TMIOTE3y €€ pPELICHMs, HaXOAUTh ApryMEHTHI JUISl JOKAa3aTelbCTBA CBOUX
YTBEPKJICHUM, 33/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS; AHAIM3UPOBATh MOJIYYEHHBIE B XO/€
peuieHust 3aJayd pe3ysibTaThl, KPUTUUYECKH OLIEHWBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCJIOBHSX; CTaBUTh U (GOPMyIuUpOBaTh COOCTBEHHBIE 3a7aud B
00pa3oBaTeNbHOM
NESITeNFHOCTH, B TOM YHCIE TpPU W3Y4YeHHH (PHU3UKU; JaBaTh OIICHKY HOBBIM CHUTYaIUsM,

OIICHUBATh TPHUOOPETEHHBIM OMBIT, yMETh TEPEHOCUTh 3HAHUA TIO0 (U3HKE B

MPAKTHYECKYI0 007IacTh



KHU3HEIEATSIPHOCTH; YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX NPEAMETHBIX oO0iacTeif;
BBIJIBUTaTb HOBBIC WJEH, NpeJlaraTb OPUIMHAIBHBIE IOAXOJB! U PELICHHS; CTABUTH
poOIeMBbl U 3a/1a4u, IOITYCKAIOIINE aJIbTePHATUBHBIEC PEIICHHUS.

Pabora ¢ nundopmanueii:

BJIQJICTh HaBBIKAMHU TOJIy4eHHS MHPOpPMALUU (HU3NYECKOTO COJEPKAHHS M3 WCTOYHHKOB
pPa3HBIX THIIOB, CaMOCTOSITENIBHO OCYHIECTBIATH IIOMCK, aHAIM3, CHUCTEMATH3aLUI0 U
MHTEpOpETalni0 WHPOPMAMK PA3IUYHBIX BHIOB W (OPM MPEICTABICHUS;, OLICHUBATH
JIOCTOBEPHOCTh HMH(OPMAIIH; UCTIOJB30BAaTh  CpelIcTBa  WH(MOPMAIMOHHBIX |
KOMMYHUKAI[MOHHBIX TEXHOJIOTMM B PpEUICHMM KOTHUTUBHBIX, KOMMYHHMKAaTUBHBIX U
OpraHu3allMOHHBIX 33/1a4 C COOJIOJCHUEM TpPEOOBAaHMI IPrOHOMHKH, TEXHUKH OE301acHOCTH,
TUTUEHBI, PECYpCcOCOEpEeKEHUs], IMPABOBBIX M O3TUYECKMX HOPM, HOPM HH(OPMALMOHHON
0€30MMacHOCTH; CO3/1aBaTh TEKCThI (PU3NUYECKOTO COAEPKaHMsI B pa3IU4HbIX (popmartax ¢
y4éTOM Ha3zHaueHUs WHGOpMallMU M LEJIEBOW ayIUTOpUH, BbIOMpas ONTHUMAJIbHYIO (QopMy
MIPEACTABIICHUS U BU3YyaIU3allhH.

KoMMyHHKAaTHBHBbIE YHHBePCAIbHbIE Y4eOHbIE el CTBUA:
OCYIIECTBJISITh OOIIEHNE HAa YpOKaxX (PU3UKU U BO BHEYPOUHOU JIEITEILHOCTH;
pacno3HaBaTh MPEMOCHUTKA KOH(ITUKTHBIX CUTYaIINH u CMSTYaTh
KOH(IMKTHI; pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCTIOIb30BAHHEM
SI3LIKOBBIX CPEJICTB; MOHUMATh M UCIIOJIH30BATh MPEUMYIIECTBAa KOMAHIHOW ¥ WHIMBUIYAIbHOU
paboTHI; BEIOUPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBHI C YIETOM OOIINX
WHTEPECOB M BO3MOXXKHOCTEHM KaXKJIOTO WICHA KOJUICKTHBA, MIPUHUMATH 1EJIM COBMECTHOM
NESITETFHOCTH, OPTaHU30BBIBATH U KOOPJIUHUPOBATH ICUCTBUS IO €€ TOCTIKEHHIO: COCTABIIATh
IJIaH JeMCTBUM, pacmpeneisiTh pojau ¢ Y4€TOM MHEHUN Y4aCTHHUKOB, OOCYXAAaTh PE3yiabTaThbl
COBMECTHOM pabOThI; OLEHUBATh KAYECTBO CBOETO BKJIAJIa M KAXK/IOTO YYaCTHHKA KOMaH/IbI B
o0l pe3yapTaT Mo pa3pabOTaHHBIM KPUTEPUSIM; MpeliaraTh HOBbIE MPOEKTHI, OLIEHUBATH
WJIEV C MO3ULUU HOBU3HBI,
OPUIMHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;  OCYLIECTBJATH MMO3UTHBHOE CTPATETMYECKOE
MTOBEJICHUE B PA3JINYHBIX
CUTYaIUSIX, POSBISATH TBOPUECTBO U BOOOpaxKeHHEe, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe yHUBepCcaJIbHbIe yueOHbIe AeilicTBUsE CaMoopraHu3amnus:

CaMOCTOSITEJIBHO OCYILECTBJISATh MO3HABATENIBHYIO AESITEIbHOCTh B 00NacTH (PU3UKU U
aCTPOHOMHUHU, BBISBJIATH MPOOJIEMBI, CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTaBIISITh IUIAH PEIICHUS pPAcYETHBIX M KA4eCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH M MPEANOYTSHU; aBaTh OIIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKd y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHHI; aeaTh

OCO3HAHHBII BBIOOD, ApryMEHTHPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTh 32 pCIlEHHE; OIEHUBATh MPUOOPETEHHBII  OMBIT, CIOCOOCTBOBAThH

(hOpMHUPOBAHMIO U MPOSIBICHUIO SPYAULIUU B 00JIaCTH
(U3HKH, TOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOIIHOHAJIBHbII HHTEJJICKT:
JIaBaTh OLIEHKY HOBBIM CUTYAILMsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIIAJIETh HaBbIKaMU MO03HABaTENbHON peduiekcuu Kak OCO3HaHUS
COBEPILAEMBIX JICUCTBUI U MBICIUTEIbHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;
MCIO0JIL30BaTh MPUEMBI peDIEKCHU ISl OLIEHKH CUTYaIlid, BEIOOpa BEPHOTO
pelIeHus; YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUs 10 UX
CHUKEHUIO; IPUHUMATh MOTHBBI U @pTyMEHTBI APYTUX IIPU aHATIU3€ PE3YyIbTaTOB



NEATeNbHOCTH;, NPUHUMATh ceOs, NMOHWMash CBOM HEAOCTAaTKM M JOCTOMHCTBA; NPUHUMATH
MOTUBBl M ApryMEHTHl JPYIMX IIPU AHAIU3€ PEe3YJIbTATOB JACATEIBHOCTH; IIPU3HABATH CBOE
MPaBO M MPABO JAPYTUX HA OLITUOKH.

B nporecce 1ocTHKEeHUS IMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMBI 110 (PU3UKE /IS
YPOBHSI CpeJHero oOmero oopa3oBaHusi y 0OydaromMXcs COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUIEKT, IPEANoJaraiomui chopMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIILHOE COCTOSHUE,
BUJICTH HAIIPABIICHHUS PAa3BUTHUSI COOCTBEHHOW SMOLIMOHATIBLHON c(epbl, OBITH YBEpEHHBIM B ceOe;
CaMOPETYJIMPOBAHHUS, BKJIIOYAIOIIErO0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATH OTBETCTBEHHOCTH 32
CBOE NOBE/IEHUE, CIIOCOOHOCTh alalTUPOBATHCS K AMOLIMOHAIBHBIM HW3MEHEHUSAM U IPOSBISATH
TrHOKOCTh, OBITH OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAILlMH, BKJIIOYAIONICH CTPEMJICHHE K
JOCTH)KEHHUIO LIEJIM U YCIEXY, ONTHMM3M, WHHUIMATHBHOCTh, YMEHHE JECUCTBOBATb HCXONS M3
CBOMX BO3MOXXHOCTEH; O3MIATHH, BKIIOYAIOMIEH CIIOCOOHOCTh MMOHMMATh SMOILMOHAIBHOE
COCTOSIHUE JPYTUX, YUYUTHIBATH €0 MPH OCYILECTBICHUH OOLIEHMS, CHOCOOHOCTh K COUYBCTBUIO
U CONEPEKUBAHUIO; COLMUAIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPaNWBaTh
OTHOLIECHUS
C IPYTUMH JIOAbMHU, 3800 TUTHCS, IPOSIBIIATH HHTEPEC U Pa3peliaTb KOH(IUKTHI.

K xonmy oOydenus B 11 kjacce NpeaIMeTHBIC pe3y/IbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
C(OPMHUPOBAHHOCTD y O0OYUAFOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha TIPUMEPAX POJIb U MeCTO (PU3MKHU B (DOPMHPOBAHUH COBPEMEHHON HAYYHOW KapTHHBI
MHpa, B PA3BUTHH COBPEMEHHOW TEXHHKHU U TEXHOJIOTHIA, B IIPAKTUYCCKOM JIEATSILHOCTH JIFOJICH, IIETOCTHOCTh U
€IMHCTBO (PU3MUYECKOW KapTUHBI MUPA,

YUUTHIBATh TPAHUIIBI PUMEHEHUS M3YUYEHHBIX (PU3NYCCKUX MOJENCH: TOUCUHBIN AIICKTPHUYSCKHIA 3apsil,
Jyd CBETa, TOUCYHBIH HMCTOYHHK CBETA, SIEPHAs MOJENb aToMa, HYKIOHHAs MOJENbh aTOMHOTO sijapa TpH
pereHun HU3MIECKUX 3a1a4;

pacrno3HaBaTh (pu3uYecKue sIBJICHUS (ITPOIIECCHl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB 3JICKTPOMHAMUKA U
KBaHTOBOW (DM3WKH: AJIEKTPHUECKAsl MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE ICHCTBUS
TOKA, B3aMMO/ICHCTBIEC MarHUTOB, AJIEKTPOMArHUTHAsT MHIYKIUS, JICHCTBHE MarHUTHOTO TIOJIsI Ha TIPOBOJHHK C
TOKOM W JBWXKYIIUHCS 3apsij, AJIEKTPOMArHUTHBIC KOJEOAHHWS W BOJIHBI, MPSIMOJIMHEHHOE PacIpOCTpaHCHHE
CBETa, OTpaKEHHE, NpejoMiIeHUe, WHTephepeHirs, Audpakius W MOJIIpH3alUs CBETa, JUCIEPCHS CBETa,
dhoTornekrpuueckuii 3hdext (bhoTodrddexr), cBeToBOE NaBlIeHUE, BOSHUKHOBEHHE JTMHEHYATOTrO CIIEKTpa aToma
BOJIOPO/Ia, €CTECTBEHHAS! M HCKYCCTBEHHAS PAIMOAKTUBHOCTB;

OIHCBHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DIICKTPUYECKHUE, MATHUTHBIC, ONTHYECKUE, AIEKTPHUECKYIO
MPOBOJIUMOCTh PA3JIMYHBIX CPEll) M O3JICKTPOMArHUTHBIC SIBJICHUS (TPOLIECCHI), HUCHONB3Yys (U3NYCCKHE
BEJIMUUHBI: AJICKTPUUCCKUI 3apsil, CHJIa TOKA, JJIEKTPHUYECKOE HAIMPSHKEHUE, JICKTPUYECKOE COMPOTHBIICHHE,
pa3HOCTh TOTEHIMAIOB, DJIEKTPOJABIKYIIAs CWiIa, padoTa TOKA, MHAYKIMS MarHUTHOTO IOJIsA, CHjia AMIiepa,
cwia JlopeHiia, HHAYKTHBHOCTh KaTYIIKH, SHEPTUs JICKTPUYECKOTO M MAarHUTHOTO TOJICH, MEPHOJ M 4acTOTa
KoJieOaHUl B KoJieOaTeIbHOM KOHTYpE, 3apsii U CHJIa TOKa B IPOIECCe MAPMOHMYECKHX DIIEKTPOMArHUTHBIX
KonebaHuif, (OKyCHOE pacCTOSIHHME W ONTHYECKas CHJIa JIMH3bI, MPH OMUCAaHUH MPABHIBHO TPAKTOBATh
(bu3nuecKuit CMBICT UCTIOIb3yEMbIX BETUYHMH, UX 0003HAUYEHUS U €IUHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE
JTaHHYIO (PU3MUYECKYIO BEIHMUUHY C JPYTUMH BETMYMHAMU;

OTIHCHIBATh M3yYCHHBIE KBAHTOBBIC SIBJICHUS W TMPOIIECCHI, UCMONB3Ys (pU3MUecKne BETMYUHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U 4acTOTa CBETa, SHEPTUsS U UMITYIbC (POTOHA, MEPUO] MOoTypacnasa,
SHEpPrusi CBSA3M ATOMHBIX SiJiep, NMPU ONMUCAHWM TMPaBUIBHO TPAKTOBATh (PU3UYECKHUI CMBICT HCIOJIBb3YEMBIX
BETTUYMH, NX 0003HAUEHHUS U EAMHHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYHHY C
JIPYTMMU BETUYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NIECKOM BETUYHUHBI;

aHAJIM3UPOBATh (PM3MUYECKUE MPOLIECCHl U SIBICHUS, UCTIONB3YS (DPU3MUECKUE 3aKOHBI U MPHUHIIMIIBI: 3aKOH
Owma, 3aKOHBI TIOCJIEIOBATENILHOTO U MapalieIbHOTO COSAMHEHUS MPOBOJHUKOB, 3akoH J[xoyns—JIeHna, 3aKkoH
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JIEKTPOMArHUTHOM MHAYKLHWHU, 3aKOH IPSIMOJMHEMHOIO pPaclpOCTPAHEHUS CBETA, 3aKOHBl OTPa)KEHUs CBETA,
3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHHE DWHIITeHHa s (oroddderra, 3aK0OH COXpaHEHUS IHEPTUH, 3aKOH
COXPAaHEHHUs HMMIIYJIbCA, 3aKOH COXPAHEHMs IEKTPUYECKOTO 3apsja, 3aKOH COXpPaHEHMsI MaccOBOIO 4MCIIA,
noctynatsl bopa, 3aKOH paJuoaKTUBHOTO pacraja, pHu TOM Pa3IuyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOE BEIPAKEHUE M YCIOBHS (TPaHHULIBI, 00JIACTH) TPUMEHUMOCTH;

ONPEENATh HAllPaBJICHUE BEKTOpPAa MHAYKLUMU MArHUTHOTO MOJIS MPOBOJHHKA C TOKOM, CHIIbI AmIepa U
cunbl Jlopenna;

CTPOUTH U OIIMCHIBATh U300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBITIOJTHATh JKCIEPUMEHTHI M0 HMCCIECIOBAHUIO (U3MUECKUX SBICHUA U MPOIECCOB C HCIHOIB30BAHUEM
OpSIMBIX M KOCBEHHBIX HW3MEpEHHWil: mpu d5ToM (opMmynaupoBaTh mHpobieMy/3aiady W THUNOTE3y Y4eOHOTO
AKCIEPUMEHTa, COOUpPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYHOBaHUS, MPOBOJUTEH OMBIT U (OPMYIUPOBATH
BBIBO/IBI;

OCYILIECTBIIATh NpSIMbIE M KOCBEHHbIE M3MEpeHusi (U3MYECKUX BEJIMYMH, IPU D3TOM BBIOMpATH
ONTUMAJIBHBIN CIOCO0 M3MEPEHUs U UCTIOJIb30BaTh U3BECTHBIE METO bl OLIEHKH MTOTPEIIHOCTEN N3MEPEHUII;

HCCIIEIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEIMYMH C HCIHOJb30BAaHUEM MPSMBIX HW3MEPEHUN: MPHU 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCUPOBATh PE3YJIbTAThI NOJYYEHHON 3aBUCUMOCTU (PU3NUECKUX BEJIIMYMH B BUJIE
Tabnui 1 rpaduKoB, JeIaTh BHIBOBI IO pe3yabTaTaM HCCIIEI0BaHUS;

coOnrofath mpaBuia O€30MacHOr0 TpyJda MpH IPOBEICHUM HCCIEIOBaHMM B pamMKax y4yeOHOro
AKCIEPUMEHTa, y4eOHO-UCCIIEeI0BAaTENbCKOW U MPOEKTHOM NEATENbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENbHBIX
YCTPOUCTB | JIa0OPAaTOPHOTO 0OOPYIOBAHHS;

peraTh pacu€THBIE 3a/Ja4d C SIBHO 3aJaHHOW (DPU3MYECKON MOJIENbI0, MCTONb3Ys (DU3UYECKHE 3aKOHBI U
MPUHIIUIBI, Ha OCHOBE aHallu3a YCJIOBHS 3aJaddl BBIOMpPATh (U3UYECKYIO0 MOJEINb, BBIICNATH (hU3HUECKUe
BETMYMHBI M (OPMYJbl, HEOOXOAMWMBbIE JUId €€ pelleHus, NPOBOAUTH pacué€Thl M OLIEHUBATh PEATbHOCTD
MOJIyY€HHOTO 3HAYeHUs (PU3NUECKON BEIUUNHBL,

penlaTh KaueCTBEHHBIE 3aJa4d: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUMBYIO LIEMIOYKY PACCYKIECHHU C
OTOpPOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUYECKUE SBIICHMUS,

MCIIOJIb30BATh MPH PEUICHUH Y4eOHBIX 3a]a4 COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTHH JJIsl TIOMCKa,
CTPYKTYPUPOBAHUS, HUHTEPIpPETallMd M TMPEACTaBICHUS Y4eOHOM U HAyYHO-TIOMYJISPHONW UHPOpMAIUH,
MOJIyYE€HHOM U3 pa3IUYHbIX HCTOYHUKOB, KPDUTUYECKU aHAIM3UPOBATH MOIy4aeMyto HHGOpMaLUIO;

OOBSACHATH MPUHIMIBI ACHCTBUS MalIMH, IPUOOPOB U TEXHUYECKHX YCTPOWCTB, Pa3nyaTh yCIOBHUS HX
0€30MacHOTO UCIOIb30BaHUS B IOBCEHEBHOM KHU3HMU;

MPUBOJIUTH TMPUMEPHl BKJIaJa POCCUHUCKUX U 3apyOeKHBIX YYEHBIX-(U3UKOB B pa3BUTHE HAyKd, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCII0JIb30BaTh TEOPETHUUECKHUE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOM KM3HU /7151 0OecrieueHus: 6e30MacHOCTH
pH 00palleHUH ¢ TpUudopaMu U TEXHUYECKHUMH YCTPOUCTBAMU, JJISi COXPAHEHHUS 30POBbs M COOIO/ICHUSI HOPM
9KOJIOTUYECKOI'O MTOBEJICHUS B OKPYKAIOIIEH cpefe;
paboTaTh B TpyIIe C BHIIOJHEHHEM Pa3IUYHBIX COIMAIBHBIX pPOJIeH, MIaHUpOBaTh pabOTy TPYIIIILI,
palMoOHaJIbHO paclpeneisITh OOS3aHHOCTH U IUIAHUPOBATh JESITENBHOCTh B HECTaHAAPTHBIX CHUTYaIUsX,
aJIeKBaTHO OIICHMBATh BKJIAJ KaXJAOTO M3 YYACTHUKOB TIpYIIBl B pELICHHE paccMaTpUBaeMoil MpoOiembl
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3. TemaTu4ecKkoe NJIAHUPOBAHNE

KosmmuyecTBo 4acos DJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJ10B M TeM K I (ungposkre)
/i ﬁ Ollr - Beero ongo.m,m,le pﬁaKanecm/le 06pa3OBaTeubHLIe
porp padoThI padoTsl pecypeb
Paznen 1. QJIEKTPOJIMHAMMUKA
1.1 g;erff ovaras 11 1 3 bubmorexa LOK
' p https://m.edsoo.ru/7f41c97c
HHHYKHHﬂ
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
21 | otoeponmmmsie 9 1 BuGmitorexa LIOK
' P https://m.edsoo.ru/7f41c97¢c
KOJIeOaHus
2.2 IB\J/IIZE?“HI(/)III\I/IZ(I:“II({P;:F}I;IBIG 5 1 bubmmorexa IIOK
' P https://m.edsoo.ru/7f41c97c
BOJIHEI
bu6moreka [IOK
2.3 Onmika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBEI CcIIEIUAIbHON

3.1 TEOpHUHU 4 1 bubaunoreka [IOK
- b https://m.edsoo.ru/7f41c97c
OTHOCHUTCIBHOCTH
Hroro no pazneny 4

Pa3nea 4. KBAHTOBASA ®U3UKA

41 DNeMEeHTHI KBaHTOBOM 6 bubnuoreka [JOK
' OTITHKH https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoetine atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE #1pO S https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paspea 5. JIEMEHTBI ACTPOHOMUHU 1 ACTPOPU3UKHU

- DIIEMEHTHI . ) bubaunorexa LIOK
. aCTPOHOMMHU U https://m.edsoo.ru/7f41c97c
acTpopHU3UKH
Utoro 1o pasaeny 7

Pa3pesa 6. OGOBIIAIOIIEE IOBTOPEHHUE
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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

6.1 Oo6o6maroree 4 bu6mmoreka [JOK
MOBTOPCHUE https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOT'PAMME
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https://m.edsoo.ru/7f41c97c

4. KanengapHo-TeMaTH4yecKoe IiaHupoBanue. ®u3nka. 11 knace

(2026/2027 yueonslii romx)

Koa
Huec DJIEeKTPOHHbIE
aTa npoBeaeHHs
Tewa ypoka e g ngKan Hpuves :)I;I (bal;?)ln;l;fenbﬂ
4yaco aeHue P
B ble pecypchl
I1aH pakr
[TocTosIHHBIC MarHUTHI
1 UX B3aUMOJICHCTBHEC. bubnuoteka
MaruauTHOE TI0JIE. 1 01.09 [HOK
BekTop MarHuTHOM ' https://m.edsoo.r
UHIyKIUK. JInHun u/ff0c9778
MarHUTHOW WMHIYKITUU
MarnauTHO€E 1I0J1e
bubnuoteka
MTPOBOTHUKA C TOKOM. TTOK
. 1 .
g:;;fp;i;m 03.09 https://m.edsoo.r
A u/ff0co8fe
TTPOBOTHHKOB C TOKOM
JlabopaTtopHast pabota bubnuoteka
«M3ydyeHre MarHuTHOTO [HOK
1 08.09 .
OJIS KaTYIIKH C https://m.edsoo.r
TOKOM» u/ff0c98fe
JleiicTBME MarHUTHOTO
OJIs1 Ha MPOBOJHUK C
TokoM. Cmta Amriepa. bubnuoteka
JlabopaTopHnast pabota [HOK
1 10.09 .
«HcenenoBanue https://m.edsoo.r
JIEUCTBUS MOCTOSHHOTO u/ffoc9acO
MarHuTa Ha PamMKy C
TOKOM»
JleficTBE€ MarHUTHOTO Eu6oTexa
OJIS1 Ha JIBMDKYIITYFOCS 1IOK
3apsHKEHHYIO YacTHILY. 1 15.09 .
Cuna Jlopenna. Pa6oTa https://m.edso0.r
' u/ffoc9df4
cuiibl JIopeHia
DneKTpOMarHuTHas
nHaykuus. [Torox
BEKTOPAa MarHUTHOM
uaaykuu. JJ1C 1 17.09
WHJYKIUU. 3aKOH
AIIEKTPOMArHUTHOM
unaykuuu Papanes
JIaGoparopHas paboTa EuGanorexa
«UccnenoBanue 1IOK
giglf’l[{H:MarHHTHOﬁ 1 22.09 https://m.edsoo.r
P u/ffocal50
WHIYKIIA»
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https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150

NHAYKTUBHOCTD.
SBnenne
camouHaykuuu. J1C
CaMOUHTYKIIHH.
DHeprusi MarHuTHOTO
TOJIS1 KATYIIKH C TOKOM.
DNEeKTPOMarHuTHOE
1oJie

24.09

bubaunoreka
LIOK
https://m.edsoo.r
u/ff0ca600

Texaunueckue
YCTPOMCTBA U UX
MIPUMEHEHHUE:
MMOCTOSHHBIC MarHHUTHIL,
BIEKTPOMAarHUThlI,
3IEKTPOIBUTATEb,
YCKOPHUTEIHN
3JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS M€Yb

29.09

10

O6006maronuit ypok
«MarsuTtHoe€ nozJe.
DJIEKTpOMarHuTHas

VHTYKLUSD)

01.10

bubanorexa
HOK
https://m.edso0.r
u/ff0cab82

11

KonTtponsHas pabota
Nel mo Teme
«MarsuTtHoe€ noJe.
DJIEKTpOMarHuTHas
WHIYKLIHS

06.10

bubnunoreka
1IOK
https://m.edsoo0.r
u/ff0cad58

12

CBoOoubie
MeEXaHUUECKHE
KoJIeOaHusL.
lMapmonunueckue
KoJieOaHus. YpaBHEHHUE
rapMOHHYECKHUX
KoJeOaHMii.
[IpeBparienue sHEprun

08.10

bubnunoreka
LIOK
https://m.edsoo0.r
u/ff0caf06

13

JlaGopaTopHas pabota
«HccnenoBanue
3aBHCHUMOCTH IEPHOIa
MaJIbIX KOJIeOaHUI
rpy3a Ha HUTH OT
JUTUHBI HUTH U MaCChl

rpy3a»

13.10

14

KonebarenpHbIi
KoHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHBIE
KoneOaHus B
HJICaIbHOM
K0JIe0aTeIbHOM
KOHTYpe. AHAJIOTHs
MEXIY MEXaHUYECKUMU
Y DIIEKTPOMArHUTHBIMU

15.10

bubnunoreka
HOK
https://m.edsoo0.r
u/ff0ch820
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https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

KOJIEOAHUSAMU

15

®opmyia ToMcoHa.
3aKOH COXpaHEHMs
OHCPTHUU B UACAIIBHOM
KoJ1e0aTeIbHOM
KOHTYpE

20.10

bubaunoreka
LIOK
https://m.edsoo.r
u/ff0cb9c4

16

[IpencraBnenue o
3aTyXarolux
KOJICOaHUSX.
BriHyX1eHHBIE
MeXaHUYECKue
koseOanus. PezoHanc.
BeiHyX1eHHBIE
AIIEKTPOMArHUTHBIE
Koje0aHus

22.10

bubanorexa
[HOK
https://m.edso0.ru
[ffOcbb86

17

IIepeMeHHBIN TOK.
CunycongaibHbIN
IIEPEMEHHBIN TOK.
MoimHocTs
IIEPEMEHHOTO TOKA.
AMIIIMTYIHOE 1
JIEUCTBYIONIEE
3HAYEHUE CUJIbI TOKA U
HaIPSDKCHUS

05.11

bubanorexa
HOK
https://m.edso0.ru
[ffOcbd34

18

Tpancdopmatop.
[IpousBoacTso,
nepenaya u
noTpebaeHne
AIEKTPUUECKOH
SHEPruu

10.11

19

YerpolicTBo 1
MIPaKTUYECKOe
MIPUMEHEHHE
AIIEKTPUYECKOTO
3BOHKa, FeHepaTopa
MEPEeMEHHOT0 TOKa,
JTUHUH 3JIeKTporepenad

12.11

bubanorexa
LHOK
https://m.edsoo.ru
[ff0cc324

20

OKOJIOTUYECKHE PUCKU
IIPU IIPOU3BOJICTBE
3JIEKTPOIHEPI UH.
KynbTypa
HCII0JIb30BAHNUS
JIEKTPOIHEPIUH B
ITOBCETHEBHOU KM3HU

17.11

21

MexaHn4ecKue BOJIHBI,
yCIOBUS
pacmpocTpaHeHusl.
[Tepuoa. CxopocTtb
pacipocTpaHeHus U
JUIMHA BOJIHEI.

19.11

bubnuoreka
LHOK
https://m.edsoo.ru
[ffOccab4
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https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

[Tonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

3ByK. CKOpOCTH 3BYKa. bubnuoteka
I'pomkocTh 3BYyKA. [HOK
22 Bricora Tona. TemOp 24.11 https://m.edsoo.ru
3ByKa [ff0cccOc
DNeKTpOMarHuTHbIC
- bubnuoteka
BOJIHBI, UX CBOMCTBA U OK
23 ckopocTs. [Ikama 26.11 1
S ICKTDOMALHITHBIX https://m.edsoo.ru
Y [ffOccfeQ
BOJIH
[IpuHIHIBI pagrocBs3n
24 Y TEJICBUJICHUSL. 01.12
Passutue cpencrs
cBsi3u. Pagmonokanus
Kontponbhas padota BPgIJZHOTeKa
25 | Ne2 «KoneGanus u 03.12 1
BOJIHEL https://m.edsoo.ru
fHBD [ff0cc6f8
[IpssMmonuHeHOE 516
pacrpocTpaHEeHHE CBETa MOIMOTCKA
26 B OJTHOPOJHOM cpe/ie. 08.12 HOK
To4euyHbI HCTOUHUK https://m.edsoo.ru
[ff0cd350
ceera. JIyd cBera
OrtpaxxeHue cBera. Bu6
3aKOHBI OTPAKEHUS P(I)IJEHOTeKa
27 ceera. [locTtpoenue 10.12 1 _
H30GpAKCHHH B https://m.edsoo.ru
[ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomiienue cBera.
[TonHoe BHyTpeHHEe bubnuoreka
OTpa)k€HUe. [HOK
28 [IpenenbHBIW Yo 15.12 https://m.edsoo.ru
MOJIHOTO BHYTPEHHETO [ff0cd7f6
OTpaKCHUS
JlaGopaTopHas pabota bubnuoteka
29 «3mepenue 17.12 I[IOK
MoKazartesst https://m.eds00.ru
MPETOMIICHHUS CTEKIIa» [ffOcd67a
JIunzsl. [loctpoenue
" bubnmoreka
M300paxeHMil B TNH3E. OK
30 dopmyna TOHKON 22.12 1 .
H3EL Y BEIIUCHIE https://m.edsoo.ru
) [ffOcddle
JTUH3BI
JIaGoparopHas paboTa
31 «HCSJ‘IGI{OB&HI/IC § 24,12
CBOMCTB M300paxKeHUH
B JTUH3aX»
32 Jucnepcus cera. 29 12

CI10KHBIi cocTaB
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https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

Oenoro ceera. L[Ber.
Jlaboparopnast pabota
«Habmronenue
JIMCTICPCUU CBETAY

WuTepdepentys ceera. bubnuoreka
33 Judpakmaus cBeta. 1201 LIOK
JudpaxponHas https://m.edsoo.ru
peméTKa [ff0ced22
[Tonepeynocts BI/(IfIJZHOTeKa
34 CBETOBBIX BOJIH. 14.01 1
Tonspr3arms ceera https://m.edsoo.ru
P ffocf02e
OnTrueckue mpuodOpbI
U YyCTPOMCTBA U
35 YCIIOBUS UX 19.01
0e30MmacHOro
MIPUMCHCHHS
I'pannisl
MIPUMEHUMOCTH bubnuoreka
36 KJIaCCUYCCKOU 21.01 HOK
Mexanuku. [TocTynaTel https://m.edso0.ru
CrieIaIbHOU TEOPUHU [ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTh bubnuoreka
37 OJHOBPEMEHHOCTH. 26.01 [HOK
3ameJIeHHe BPEMEHU U https://m.edso0.ru
COKpAIICHHUE TJTUHBI [ffOcfad42
DHEPrusi ¥ UMITYJIbC
PENATUBUCTCKOU bubnuoreka
38 YaCTHIIbI. ?3535 MAaccChl 28.01 HOK
C DHEprueu u https://m.edso00.ru
UMIYJIbCOM. DHEPrust [ffOcfc68
MTOKOSI
KontponbHas padoTa bubnuoteka
39 Ne3 «OHTI/IK%. OcHOBBI 02.02 LHOK
CIIELIMAIBHOM TEOPUH https://m.eds00.ru
OTHOCHUTEIILHOCTH [ffOcf6f0
®otonsl. DopMmyiia BHOGIJEHOTeKa
40 [Inanka. DHeprus u 04.02 1 .
HMITYIIBC BOTOHA https://m.eds00.ru
Y [ffOcfel6
OTkpbITHE U bubnmoreka
HCClIeIOBaHue [HOK
4 ¢dorordpdexra. OnbITH 09.02 https://m.edsoo.ru
A.T. CromeroBa [ffOcffc4
3 .
yaKOHLI (pOToagp(beKTe} Buorexa
paBHEHHE DWHIITEWHA 1IOK
42 fflngl g’fa??(gzgaé» 11.02 https://m.edsoo.ru
pacHai rpatiil /ff0d015¢

doTorddekra
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https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e

JlaBiieHue cBera. bubnuoteka
Omeitel I1. H. OK
43 JleGeneBa. XuMuieckoe 16.02 Irit;:)s://m.edsoo.ru
JIEWCTBUE CBETA [ff0d04a6
TexHuueckue
YCTpOMCTBA U
MIPAKTHIECKOE
44 MIPUMCHCHHE: 18.02
(hoTOIEMEHT,
dboToMaTUHK,
conHeyHas OaTapes,
CBETOJINOT
Pemenue 3agau no reme bubmaorexa
45 «IJeMEeHThI KBAaHTOBOM 25.02 HOK
OLITHKID https://m.edsoo.ru
/ff0d0302
Mopaens atoma
Tomcona. OnbIThI Bubmnoreka
16 Pezepdopna mo 02.03 LIOK
pAacCesTHUIO O-4aCTHIL. https://m.edso0.ru
[TnanerapHas Moaenb [ff0d091a
aToma
bubnuoreka
[HOK
47 [Toctynatel bopa 04.03 https-//m.edsoo.ru
[ff0dOafa
N3nyuenne u
MOTJIOIIeHHE (POTOHOB bubnmmoreka
48 IIpH Iepexoae aToMa ¢ 11.03 HOK
OJHOTO YPOBHS https://m.edso0.ru
SHEPIruu Ha JIPYrou. [ff0dOafa
Bunpl ciektpos
BousiHOBBIE CBOMCTBA
qacTull. BoJHbI 1e
Bbpowums. bubnuoteka
49 KOpHYCK):J‘I)IpHO- 16.03 LIOK
BOJIHOBOU 1yaJIU3M. https://m.edsoo.ru
CrionTanHoe 1 [ff0d0ca8
BBIHYXJICHHOE
U3ITy4YeHUE
OtkpsiTHE
PaIMOaKTUBHOCTH. bubnuoreka
50 OmnsiTe Pesepdopaa mo 23.03 ILHOK
OTIpEIeNIEHUIO COCTaBa ' https://m.edsoo.ru
PaIMOaKTUBHOTO [ff0d0fd2
W3ITy4eHUs
Caowucrsa anbda-, 6era-
51 , TaMMa-M3JIy4eHUsI. 25.03

Bnnguue
paaMOaKTUBHOCTH Ha
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JKHUBBIC OPpTraHNU3MBbI

52

OTKpbITHE IPOTOHA U
HenTpoHa. M30Toms!.
Annda-pacna.
ONEKTPOHHBIW U
MO3UTPOHHBIN OeTa-
pacnaa. 'amma-
U3JIy4YeHUe

01.04

bubmmoreka
[HOK
https://m.edsoo.ru

/ff0d1162

53

DHeprus cBs3U
HYKJIOHOB B SIJIpE€.
SAnepHble peakuu.
SnepHbIN peakTop.
[IpoGnemsl,
MEPCTIEKTUBBHI,
JKOJIOTHYECKUE
ACIEKTHI SIACPHOU
SHEPIreTUKHU

06.04

bubmmoreka
[HOK
https://m.edsoo.ru

[ff0d1356

54

DneMeHTapHbIe
yacTullbl. OTKpBITHE
MO3UTpOHAa. MeTo bl
HaOJIIOJICHUSA 1
perucTpamnuu
AJIEeMEHTaPHBIX YaCTHII.
Kpyrnasrit cton
«DyH1amMeHTaIbHbIE
B3aMOJECHUCTBU.
EnunctBO puzmueckon’
KapTUHBI MUPa»

08.04

bubmmoreka
HOK
https://m.edsoo.ru

[ff0d0e38

55

DTansl pa3BUTHUSA
ACTPOHOMHUHU.
[Ipuxknagnoe u
MHPOBO33PEHUECKOE
3HAYEHUE ACTPOHOMMH.
Bux 3B€31H0r0 Heba.
Co3sBes3nus, sipKue
3BE3/Ibl, INIAHETHI, UX
BUJIMMOE JIBIKEHHE.
ConHeuHas cucreMa

13.04

56

Coinue. CoHeuHast
AKTUBHOCTE. MICTOUYHHUK
sHeprun CoJiHLIA U
3BE3]

15.04

57

3BE3/1bI, NX OCHOBHBIE
XapaKTePUCTHUKH.
3BE31bI TJIABHOW
MMOCICA0BATEIHLHOCTH.
Buyrpennee ctpoenue
3B€31. CoBpeMEHHbIE
MIPEJICTaBJICHHUS O
MIPOUCXOXKACHUU U

20.04
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sBosrrornu CoJtHIa u
3BE3

58

Mneunsin [yt —
Haia I'anakTuka.
Ilonoxxenue u
nerokenne CoJtHia B
I'amaktuke. I'anakTuku.
UYepubie apIphl B AApax
raJIaKTHK

22.04

59

Bcenennas. Paz6eranue
rajnakTuk. Teopus
Bosemoro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

27.04

60

Hepemennsie
po0IeMbl aCTPOHOMUU

29.04

61

KonTtponsHas pabota
«NEMEHTBI
aCTPOHOMHH U
acTpOPU3UKNY

04.05

62

O06o0mmaronuii ypox.
Ponb dusuku u
ACTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COILIMAJILHOM U
ATUYECKOH chepax
NESATeIIbHOCTH YEIOBEKA

06.05

63

OO6o0mmaromuii ypox.
Ponb u MecTo pusmku u
aCTPOHOMHUU B
COBPEMEHHOM HAy4YHOU
KapTUHE MHUpa

11.05

64

OO6o0mmaromuii ypox.
Ponb dpusznyeckoit
TEOpHUH B
hopmMupoBaHUHU
MPEJCTABICHHUI O
(bu3nvecKol KapTUHE
MUpa

13.05

65

O6o06uaromuit ypox.
Mecto dusznaeckoi
KapTHHBI MUpA B
oOrmieM psary
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEACTaBICHUN O
pupoie

18.05

66

PesepBHBIN ypOK.
MarsuTHoO€ noJe.

20.05
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DneKTpoMarHuTHas
HHAYKLHS

PesepBHBIl ypOK.
OnTuka. OCHOBBI

67 . 25.05
CHEeUATBHON TEOpHH
OTHOCHTEIIFHOCTH
Pesepnslii ypok. bubnuoreka

68 KBanToBas ¢usuka. 2505 [HOK
DNIeMEHTHI aCTPOHOMUU https://m.edsoo.ru
1 acTpO(U3UKH [ff0d1784
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5. MIPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHS OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI

11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/ILHOI
NporpamMmbl cpeaHero o0uero oopa3oBaHus

111

JleMOHCTpHpOBAaTh Ha MpUMEpPax poJdb W MecTo (GU3MKH B  (POPMUPOBAHUH
COBPEMEHHOM HAay4yHOM KapTUHbl MHUpPAa, B pa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTHI, B TMPAKTUYECKOW MEITEIBHOCTU JIOJIEH, LEJIOCTHOCTh W E€IUHCTBO

(u3nyecKkoil KapTUHBI MHUpa

11.2

Y4uThIBaTh TpaHUIbl NPUMEHEHUS HU3YyYEHHBIX (QU3NYECKUX MOJENEH: TOYEeUHBIH
ANEKTPUYECKUH 3apsJl, SAEPHAst MOJENb aTOMa, HyKJIOHHAsI MOJEJIb aTOMHOTO sJIpa MpH

peuieHny Gpu3nuecKux 3aaaqy

11.3

PacnioznaBath usnueckue siBieHUs (IIPOLIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH W KBAHTOBOM (DM3UKHU: DJIEKTPUYECKas MPOBOJUMOCTH, TEIUIOBOE,
CBETOBOE, XHUMHUYECKOE, MAarHHTHOE JEHCTBHS TOKAa, B3aWMOJICHCTBHE MAarHHUTOB,
UIEKTPOMArHuTHasi MHIYKLUS, AEHCTBUE MArHUTHOIO TOJIA HAa MPOBOJHHUK C TOKOM U
JBIDKYLIUICS 3apsil, DJIEKTPOMAarHUTHbIE KOJIEOAHUS M BOJIHBI, HPSAMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPaKEHUE, MpeIOMIICHHE, MHTephepeHIys, Auppakuus u
MOJISIpU3allis CBETa, AMCTepcus cBera, GoTodnekTpudeckuii 3gdekt (hotodrddexr),
CBETOBOE JAaBJCHHME, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa aroMa BOJOPOJA,

€CTECCTBCHHAsA U UCKYCCTBCHHAA PAaAUOAKTUBHOCTDb

114

OnuckiBaTh U3y4YE€HHBIE CBOMCTBA BEIIECTBA (IEKTPUUYECKIE, MATHUTHBIE, ONITHYECKHE,
ANEKTPUYECKYIO MPOBOJUMOCTb PA3IUYHBIX Cpel) M AIIEKTPOMArHUTHBIC SIBJICHUS
(mporiecchl), UCTONB3Ys (U3UYECKUE BEIUYUHBI: AJIEKTPUUYECKHUM 3apsll, cuila TOKa,
ANEKTPUYECKOE HANPSHKEHUE, AIEKTPUIECKOE COMPOTUBICHUE, PA3HOCTh MOTEHIINAJIOB,
O/C, pabota TokKa, MHIYKIMsS MarHUTHOro moJsl, cuia Ammepa, cuia Jlopenua,
UHAYKTUBHOCTh KATYIIKH, SHEPTUS JIEKTPUUECKOTO U MArHUTHOTO MOJIEH, MEepHoJ U
yacToTa KoJyiebaHWil B KojeOaTelnbHOM KOHTYpe, 3apsl M cuja TOKa B IpoIecce
FapMOHUYECKHX DJIEKTPOMArHUTHBIX KoyieOaHui, (POKyCHOE pacCTOSIHME U ONTHYECKas
CWJIa JMH3BI, TpPHU ONHCAHWM TPABUIBHO TPaKTOBaTh (UIUUYECKUH  CMBICI
UCTIONIb3YeMbIX BEJIMYMH, HMX OOO3HAYeHHWs W eIUHHMIIBI; YKa3blBaTh (POPMYIIHI,

CBA3BIBAIOIIUC NAHHYIO (I)I/I?»I/I‘leCKYI-O BCJIMYNHY C APYTUMU BCIIMUYNHAMU

115

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBIC SABJICHUA W MPOLCCCHI, UCIIOJIB3YS (1)I/I3I/I‘ICCKI/IG
BCJIIMYUHBL: CKOPOCTb JOJIICKTPOMAIHUTHBIX BOJIH, AJIMHA BOJHBI M YaCTOTa CBCTA,
OHCPIrugd U UMITYJIbC (I)OTOHa, nepuoa mnojiypacmajga, S5HCprusd CBA3U ATOMHBIX SAICP,
IpH OIMUCAHUU MPABUIBHO TPAKTOBATH (bI/IBI/I‘-ICCKI/Iﬁ CMBICJI UCITOJIb3YCMbIX BCJIMYUH,

UX O00O3HAYCHHS U CAUHUIBI; YKa3bIBATb (I)OpMyJ'IBI, CBA3BIBAIOIIUEC JTAHHYIO
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(U3NYECKyI0 BEIMYMHY C JAPYTUMH BEIMYMHAMH, BBIUUCIATH 3HAU€HUE (DU3HUECKOM

BCIIMYHUHBI

11.6

Ananmu3upoBath GU3MUYECKUE TPOIECCHI U SBJICHUS, UCTONB3Yys (PU3MUeCKHe 3aKOHBI U
NpUHOUIBL 3aKOH OMa, 3aKOHBI IOCIIEIOBATEIFHOTO M IMapauIeIbHOTO COEAWHEHUS
MIPOBOJHUKOB, 3aKOH Jlkoyns — JleHua, 3aKOH 3JIEKTPOMArHUTHOW MHAYKIMHU, 3aKOH
MPSMOJIMHENHOTO pacpOCTPAHEHUSI CBETA, 3aKOHbl OTPAXEHUsSI CBETA, 3aKOHBI
NpeIOMIICHHUSI CBETa, ypaBHeHHME DWHITEHHa s Goroddderra, 3aKOH COXpaHCHHS
SHEPTuy, 3aKOH COXPAHEHHS MMITYJIbCa, 3aKOH COXPAaHEHHs 3JIEKTPHYECKOTO 3apsnia,
3aKOH COXpaHEHHUS MacCOBOTO 4YHCIa, MOCTyIaThl bopa, 3aKOH paaroaKTHBHOTO
pacmaga; TpU  OTOM  pa3iau4yaTh CIOBECHYIO (OpPMYIHpPOBKY 3aKOHA, €ro

MaTeMaTH4YeCcKoe BbIPAKEHUE U YCIIOBU (IpaHULIbI, 00JaCcTH) IPUMEHUMOCTH

11.7

OHpeI[eJ'ISITI) HaIpaBJICHUEC BCKTOPA MHAYKIIMKW MArHUTHOI'O IOJIA MPOBOAHUKA C TOKOM,

cuisl AMniepa u cuisl JIopenna

11.8

Crpouth U oONHUCHIBaTh M300pa’KEHUE, CO3JaBAaEMOE€ IUIOCKUM 3€pKajioM, TOHKOMH

JIMH301

11.9

Brimonaare OKCIICPUMCHTBI IO HCCICOOBAHUIO (1)H31/I‘-I€CKI/IX SIBJIEHUU U mponeccoB C
WCIOJIb30BAHUEM TNPSIMBIX W KOCBEHHBIX M3MEpEHUi; Hpu 3TOM (HOpMyIupoBaTh
npobseMy (3a7ady) W THUIMOTE3y Y4EOHOTO AKCIIEPUMEHTa, COOMpATh YCTAHOBKY W3

MPEI0KEHHOT0 000PYAOBAHMUS, TPOBOJUTH OIIBIT M (POPMYITHUPOBATEH BHIBO/IBI

11.10

OcymiecTBiATh NpsIMble U KOCBEHHbIE M3MEpEeHUs] (PU3MYECKUX BEIUYHMH;, MPHU ATOM
BBIOMpATh ONTUMAJbHBIA CIOCO0 W3MEpPEHHs] U HCIOJb30BaTh HM3BECTHBIE METO/IBI

OIICHKH MOTPEIIHOCTEN U3MEPEHU I

11.11

UccnenoBate 3aBUCMMOCTH (PU3MYECKUX BEIMYUH C HCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHMl; MpU HSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATh pE3YJIbTaThl
MOJIyYEHHOM 3aBUCHUMOCTH (pU3MUECKUX BEIMYMH B BHJE TaOIUIl U IpadUKOB, IenaTh

BBIBO/JIbI 11O pE3YyIbTaTaM HCCICA0BaHNA

11.12

CO6J'IIOI[aTb npaBujia 0e30mMacHoOro TpyAa Mpu nmpoBCIACHUN I/ICCJ'ICI[OBB.HI/Iﬁ B paMKax
y‘IC6HOFO OKCIICPUMCHTA, y‘IC6HO'HCCHeﬂOBaTeHLCKOﬁ u HpOCKTHOﬁ ACATCIBHOCTHU C

HCITIOJIb30BAHUCM U3MCPHUTCIbHBIX YCTpOﬁCTB u na60paT0pH0r0 O60py,Z[OBaHI/I5{

11.13

Pemars paC‘IéTHHe 3aJa4yu C sBHO 3a,I[aHH01>i (1)I/ISI/I‘ICCKOI7I MOJCIIbIO, HCIIOJIb3Ys
(1)I/ISI/I‘IGCKI/I6 3aKOHbI W IMPUHIUIIBI, HA OCHOBC aHalin3a YCJIOBUA 3adaydu BLI6I/IpaTI>
(I)I/ISI/I‘IGCKYIO MOACIb, BBIACIIATH (bI/I3I/I‘IeCKI/Ie BCIIMYMHBI U (I)OpMy.]'II:I, HCO6XOI[I/IMBIC
o e€ peuicHusd, MNpOBOAUTH paC‘{éTBI U OLCHUBATH PCAJIBHOCTH IOJYYCHHOTO

3HA4YCHUA (1)H3H‘-ICCKOI>1 BCJIIMYNHBI

11.14

Pemrate KadecTBEHHBIE 3a1a4H: BBICTpAUBATh JIOTUYCCKU HECITPOTUBOPCUUBYIO LICTIOYKY
paCCY)K,Z[CHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBLIC 3aKOHBbI, 3aKOHOMCPHOCTH H (I)I/ISI/I‘{CCKI/IC

SBJICHHUA

11.15

Hcnons30BaTh npu pCUHICHUU y‘IC6HBIX 3alady COBpPCMCHHBIC I/IH(bOpMaI_II/IOHHLIC

TCXHOJIOTUU JUIA TIOHUCKA, CTPYKTYPUPOBAHUA, HHTCPIPECTAIWU W MPCACTABICHHUA
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y4eOHON M HAy4YHO-TIONMYNIAPHOW WHGPOpPMALMHU, TOJYYCHHOH W3  Pa3IHuHBIX

HMCTOYHUKOB; KpUTHYECKH aHATH3UPOBATH MOTyIaeMyto HH(OPMAIIHIO

OOBSICHATh TPUHIUIBI JEHCTBHS MAIIWH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB;

11.16 pasnuyaTh yCI0BUS MX O€30MaCHOTO MCIOJIb30BAHUS B IOBCETHEBHON KU3HU
[IpuBouTE, TpUMEpPHI BKJIAJa POCCHUCKHX U 3apyOCIKHBIX YYECHBIX-(PU3UKOB B
11.17 pa3BUTHE HAYKH, B OOBSICHEHHE MIPOLIECCOB OKPYXKAIOIIETO MUpPA, B Pa3BUTHE TEXHUKH
H TEXHOJIOTUH
Hcnonp30BaTh TeopeTHYEeCKHE 3HAHUS 10 (U3MKE B TIOBCETHEBHOW JKU3HH IS
11.18 obecrieueHHs 0€30MacHOCTH Mpu  oOpalieHMH ¢ nOpudopaMu M TEXHUYECKUMU
' YCTPOMCTBAMH, JII COXPAHEHHS 3/I0POBbSI W COONIOACHHS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH cpelie
PabGotare B rpymnme ¢ BBIMOJTHEHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH, IJIAHUPOBATH
11.19 paboTy Tpynmbl, paIMOHATBHO  PACTPEACTATh OO0S3aHHOCTH H  IUTAHUPOBATH
' JIESITEIbHOCTh B HECTAH/IAPTHBIX CUTYAIUsAX, aJC€KBATHO OIIEHWBATH BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIBI B PEIIEHUE pACCMaTPUBAEMOM TPOOIEMBI
IMPOBEPSEMBIE DJIEMEHTBI COJAEP) KAHUS
Kon
pasnena Koanposepsiemoro 3jiemMeHTa IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
4 OJIEKTPOIMHAMUKA
#H##Part#t#H#MATHUTHOE I10JIE. DJIEKTPOMATI'HUTHAA MH1Y KA
ITocTrosHHBIC MAarHMTHI. Bzanmoneiictere
4.3.1 MOCTOSIHHBIX MarHUTOB
MarnutHoe 1mose. Bekrop MarHUTHOM HWHIYKIIUH.
[IpuHiun  cynepno3uuuu. JIMHUM ~ MarHUTHOM
4.3.2 uHAyKuu. KapTuHa NMHUA MarHUTHOM WHIYKIUU
10JIS IOCTOSIHHBIX MAarHUTOB
MarnuTHoe TOJie MPOBOJHUKA ¢ TOoKoM. Kaptuna
4.3 JUHUWA TIOJIA JUIMHHOTO TIPSAMOTO IPOBOJHHKA H
4.3.3 3aMKHYTOTO KOJIBIIEBOIO IPOBOJHMKA, KATYIIKH C
TOKOM. OnsiT Opcrena. BzaumoneiictBue
MIPOBOJIHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOAYJIb U HaIIPABIICHUE
Cuna Jlopenma, €€ MoOIynb M  HaNpaBJICHHE.
435 JBr>keHne 3apsyKeHHOM 4YacTULBl B OJHOPOJHOM
MarHuTHOM moJjie. PaGora cubl JlopeHia
4.3.6 SIBneHune 3MeKTpOMarHuTHOM UHIYKIIUU

25




4.3.7

[ToTok BekTOpa MarHUTHOW MHIYKLIUHU

4.3.8

OAC  wunaykuumu.  3aKOH  3JIEKTPOMarHUTHOMN

nHaykunu Papanes

4.3.9

Buxpesoe anexrpuueckoe mnosie. [C uHAYKINH B
IMPOBOAHUKCE, ABWXKYHICMCA IMOCTYIATCIIbHO B

OJJHOPOJHOM MAarHMuTHOM IIOJIC

4.3.10

[IpaBuiio Jlenna

4.3.11

WunykrtuBHoCcTh. SIBmenune camouHaykiuu. I[C

CaMOMHAYKIIUU

4.3.12

3H€pFI/I$I MardvuTHOIO ITOJIA KaTyIIKU C TOKOM

4.3.13

DNEKTPOMAarHUTHOE T10JIe

4.3.14

TexHnyeckue yCTpPOWCTBA: TMOCTOSIHHBIE MAarHWTHI,
AIIEKTPOMArHuThl,  AJIEKTPOABUIaTENlb,  YCKOPUTEIN

OJIEMCHTAPHBIX YaCTHUL, MHAYKIIMOHHAA I1€Yb

4.3.15

[IpakTuueckue pabotsl. 3ydeHne MarHuTHOTo MoJist
KaTylulku ¢ TokoM. MccienoBanue AeucTBHS
MOCTOSHHOTO MarHuTa Ha paMKy C  TOKOM.
Hccnenosanme SIBIICHUS AJIEKTPOMArHUTHOM

WHIYKITUN

KOJIEBAHMA N BOJIHBI

5.1

#HHPari#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.1.1

KoneobarenpHas cucrema. CBOOOIHBIE KOJIEOAHUS.
['apmonnueckue koJsieOanms. Ilepmona, wdactora,

aMIuTyna u (asza kojaedaHmit

5.1.2

pr>KHHHLII71 MasgTHUK. MaTeMaTHYEeCKUI MasTHHUK

5.1.3

YpaBHeHue TapMOHHYECKUX KoJieOaHUH.
Kunematuyeckoe ¥ JMHAMHUYECKOE  OIMMCAHUE

K0J1e0aTeIbHOIO JABUKCHUA

5.1.4

[IpeBpamieHue  3HEpruM NpU  TAPMOHUYECKUX
KOJICOaHUIX. CBs3b aAMIUTATYBI KOJIEOaHU
UCXOJHOW BEJTMYMHBI C aMIUTUTyIaMU KojeOaHui eé

CKOPOCTH M YCKOPEHUs

5.1.5

KoneGarenbHbIit KOHTYD. CBoboHbIE
UIEKTPOMAarHUTHbIE  KOJIEOAaHUST B UJCATBHOM

K0JIe0aTeIbHOM KOHTYpPC. Ananorus MCKIAY
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MCXaHUYCCKUMU u OJICKTPOMAriMTHBIMHA

kosebanusamu. @opmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA OHECPTIUn B nacajbHOM

K0J1€0aTeIbHOM KOHTYpE

5.1.7

BrinyxcHHBIE MEXaHUYECKUE KoJe0aHusl.
Pesonanc. Pe3onancHas kpuBas. DBeIHyXIeHHBIE

AIIEKTPOMArHUTHBIC KOJIcOaHUsI.

5.1.8

[lepemennbiii Tok. CHHYyCOMJANbHBINA TMEPEMEHHBIN

TOK.

5.1.9

MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJHOE U

HeﬁCTBYIOHIee 3HAYCHHUE CHUJIbI TOKA U HAIIPSDKCHUSA

5.1.10

Tpanchopmarop. IlpomsBoactBo, Tmepegadya U
noTpebiaeHne AIEKTPUIECKOM SHEPTUH.
DKOJIOTHYECKUE pucku npu IIPOU3BOJICTBE
aNeKTpuIecKoil 3Heprun. KymbTypa MCmonp30BaHUS

3JIEKTPOIHEPTUH B MOBCETHEBHOM KU3HU

5.1.11

Texnuueckue YCTPOMCTBA: cericmorpad,

ANEKTPUYECKHI 3BOHOK, JIMHUU 3JIEKTpoIiepeiad

5.1.12

[IpakTtrueckue paboTel. McciemoBanue 3aBUCHMOCTH
nepuoja MaliblX Kosie0aHHil rpy3a Ha HUTH OT JUIMHBI
HUTH U Macchl rpys3a. MccrnenoBaHue nepeMeHHOTro
TOKa B LENU U3 TOCIEI0BATEIbHO COEAUHEHHBIX

KOHACHCAaTOpa, KAaTYIIKH X PE3UCTOpA

5.2

#HHPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnuueckue BOJIHBI, YCJIIOBUS PACIIPOCTPAHCHUA.

5.2.1 [Iepuon. CxopocTh pacnpoCTpaHEHUs U JUIMHA
BOJIHBL [lonepevHble U PO 10JIbHbIC BOJTHBI
###Par###  Hatepdepenuus u  audpaknus
>22 MEXaHUYEeCKUX BOJTH
3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. Beicota
223 ToHa. TeMOp 3ByKa
DNEeKTPOMarHUTHBIE BOJHBL YCIOBUS H3IYYCHHUS
£04 ANIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTarus

BEKTOpOB E, B u v B 3J€KTpOMarHUTHOM BOJHE B

BaKyyMme

27




5.2.5

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH: OTPaXKEHUE,
IIPEJIOMJICHUE, HOJIsIpUA3anus, mdpaxims,
unteppepenys. CKOPOCTh  3IEKTPOMArHUTHBIX

BOJIH

5.2.6

[lIkasa 2yIeKTPOMArHUTHBIX BOJH. IIlpuMeHeHne

SJICKTPOMArHUTHBIX BOJIH B TCXHUKEC 1 GI)ITy

5.2.7

HpI/IHIII/IHLI PaaruoCBA3U n TCIICBUACHUA.
PaI[I/IOHOKaIII/IfL S.HGKTPOMaFHI/ITHOG 3arps3HCHUC

OKpY>Karollen cpeibl

5.2.8

Texanueckue YCTPOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIBTPAa3BYKOBas JUAarHOCTUKa B
TEXHUKE M MEIUIUHE, pajap, paauoNpUEMHUK,

TeNeBU30p, aHTeHHa, Tenedon, CBU-meun

5.3

#H#HPar#H#OIITUKA

531

[IpsmonuHeiHOE  paclnpoCTpaHEHHE  CBETa B

onxHOpoAHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHne cBeTa. 3aKOHbl OTPAXEHHUS CBETA.

[Toctpoenre n300pakeHn B TUTIOCKOM 3epKajie

5.3.3

[Ipenomnenne cBera. 3akOHbI MPEJIOMIICHUSI CBETA.

AOCOTIOTHBIN MOKa3aTesb MPEIOMIICHUS

5.3.4

[TommHoe BHyTpeHHee oTpakeHue. [IpenenbHbld yroma

IIOJIHOI'O BHYTPCHHET'O OTPAKCHUA

5.3.5

Hucnepcust cBeta. CIOXKHBIM COCTaB OEJIOTO CBETA.

LBer

5.3.6

Cobuparoliue ¥ paccewBarolve JTUH3bL. TOHKas
auH3a. DOKycHOE paccTOsSHUE M ONTHYECKas cuia
ToHKOM smH3BL. [locTpoeHuwe wu300pakeHuii B
coOuparommx M pacceMBamIIuX JuH3ax. Popmyrna

TOHKOM JIMH3BI. Y BEIMUEHHE, JaBaecMOe JIUH30M

5.3.7

Hpez[em,l IMPUMECHUMOCTHU FeOMeTqueCKOﬁ OIITUKHU

5.3.8

Wntepdepenus cera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMOIEHUSI MAKCUMYMOB U MUHMMYMOB B
UHTEepPEPEHIIMOHHON KapTUHE OT JABYX CHH(]A3HBIX

KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpakius  cera. JudpaxnuonHas — pemérka.

28




YcnoBue HaOMIONEHUS TIABHBIX MAaKCUMYMOB IIPH
NaJICHUU MOHOXpPOMAaTH4ECKOTO cBETa Ha

T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Monsipu3anus cBera
Texanueckue YCTpOMCTBA: OYKH, ayna,
¢doTroanmapar, MPOSKIUOHHBIA anmapaT, MUKPOCKOTL,
°3.11 TEJNECKOI, BOJOKOHHAS ONTUKA, AU(PPAKIMOHHAS
peLIETKA, MOIAPOUL
[Ipaktnueckue pabdoTel. M3mepeHnue mnokaszarens
5310 PETOMIICHUS. Uccnenosanue CBOIICTB

n3o0pakeHnit B nuH3ax. HaOmionenue nucnepcuu

CB€Ta

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

I'panuIBI TPUMEHUMOCTH KIIACCHYECKOW MEXaHUKH.

[Toctynater TEOPUH OTHOCHUTEIILHOCTH:
61 WHBApUAHTHOCTh MOIYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA
0 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
02 BPEMEHHU U COKpAIICHUE IJTUHBI
6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI
CBsI3b MacChl C PHEPTrUECH U MUMITYJIIHCOM CBOOOIHOM
0.4 YacTULIBI. DHEPTUs OKOsI CBOOOJHON YaCTHUIIBI
7 KBAHTOBAS ®13UKA
#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU
®ortonsl. Popmyna [lnanka cBsa3u sHeprun GoToHA C
ril €ro 4acTOTOU. DHEeprusi U UMITyJIbC (POTOHA
OtkpeiTue U uccnenoBanue (otospdexra. ONbITHI
112 A.I'. CroneroBa. 3akoHsl poTorddekra
7.1 VYpaBHenue  OifHmTeiiHa ang porodddexra.
13 «Kpacnas rpannna» Gporospdexra
7.14 Hasnenue cBera. Onbitel I1.H. JIeOenena
7.15 XUMHUYECKOE JEHUCTBUE CBETA
Texnuueckue yCTpOMCTBA: (hoTORIIEMEHT,
716 doTomaTuuk, comHeUHas OaTapesi, CBETOIHO/
7.2 CTPOEHUE ATOMA
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7.2.1

Mouens atoma Tomcona. OmbiTel Pesepdopaa mo
UCCJIEIOBaHUIO CTpoeHUsl atroma. [lnanerapHas

MOJCJIb aTOMa

7.2.2

[Toctynmater  bopa. M3iydeHne U IOIJIOIIECHHE
(GOTOHOB TpH TMEpexoJe aToMa C OJHOTO YPOBHS
sHeprun Ha Jpyroil. Bumel cnektpoB. Crektp

YPOBHEW 3HEPrUH aTOMa BOAOpOJA

7.2.3

BonHoBeie cBoiicTBa uwactuu. BosiHbl ne bpoins.
Kopnyckynspao-BosnHoBoit  ayanusm. [Audpakuus

OJICKTPOHOB Ha KpuCTaJlJIax

7.2.4

CronuTanHoe n BBIHYXXACHHOC HU3JTYYCHHUC.

YeTpoicTBO ¥ MPUHIIUTT PaOOTHI Jiazepa

7.2.5

TexHn4ecKknue yCTpPOWCTBA: CIEKTPAJbHBIA aHAIN3

(cnexkTpockom), Jlazep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTnueckue padotsl. HalmroneHue nnHeRdyaToro

CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTto bl HaOIIOAECHUS u perucTpanuu

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OtkpoeiTe pamgnoakTuBHOCTH. OmbiThl Pesepdopaa
O  ONpEACICHHIO  COCTaBa  PaJMOAKTHBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, Tramma-
U3TydeHus. BiMsHUE palMOaKTHBHOCTH Ha IKHBBIC

OpraHu3Mbl

7.3.3

OTkpbiTHE IPOTOHA U HEeWTpoHa. HykimoHHas Moienb
anpa [eitsenbepra — IBanenko. 3apsa sapa.

MaccoBoe uucio sapa. M3otonsl

7.3.4

Anbda-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-uznyyeHue. 3aKOH paJuOaKTHUBHOTO

pacmajna

7.3.5

3Hepr1/1$1 CBsA3HW HYKJIIOHOB B AHpC. HﬂepHLIe CHIIBI.

JedexT maccol siapa

7.3.6

ﬂIleHBIC pCaKkIuu. I[eJ'ICHI/Ie W CUHTC3 SAJCP

7.3.7

Snepubii  peaktop.  TepMOsSIEpHBI  CHHTE3.

HpO6HCMBI U TICPCIICKTUBLI HﬂepHOﬁ OHCPTCTUKH.
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OKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPrETUKU

7.3.8

OnemeHTapHble 4YacTulibl. OTKpBITHE MO3UTPOHA.

DyHIaMEHTAIbHBIE B3aUMOIEHCTBUS

7.3.9

TexHuyeckue  yCTpOMCTBa:  JO3UMETP, Kamepa

Bunbcona, sinepHsiif peakTop, aromMmHas oomb6a

7.3.10

[Ipaktnueckue pabGoThl. MccnenoBaHue TpeKoB

gacTull (1o rOTOBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. Co3Be3nusi, SpKHE 3BE3MIBI,

IIJIaHETHhI, UX BUIUMOC IBUKCHHUC

8.2

Conneunass cucrema. IlmaHeTsl 3eMHOM TIpymNmbl.
IlmaHeTeI-THTAHTEL B WX CITYTHUKH, KapJIMKOBBIC

mwiradeTsl. Majible Testa COJTHEYUHOW CUCTEMBI

8.3

Comnnie, Qorochepa u armochepa. ConHeuHas

AKTHUBHOCTH

8.4

Ncrounuk sneprun CoJiHIIA U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XApaKTEPUCTHKH: Macca,
CBETHMOCTbh, PAINYC, TEMIIEpaTypa, WX B3aUMOCBSI3b.
JnarpamMmma «CHEKTpaJIbHBI KJIACC — CBETHUMOCTBY.
3BE3ILI IVIABHOW MOCIIENOBATEILHOCTA. 3aBUCHUMOCTH
«Macca — CBETHMOCTBb» Ui 3BE37  IJIaBHOMU

IIOCJICA0BATCIIBHOCTU

8.6

###Par###BayTpennee CTpOCHHE 3BE3I.
CoBpeMeHHBbIE TIPEJICTABICHUSI O IPOMCXOXKICHUU U

sostrony CoJtHIa U 3BE3/1. DTanbl )KU3HU 3BE3]

8.7

Mneunsiii Ilyre — nHama [Mamaktuka. CrmpanbHas
cTpykTypa ['anakTuku, pacnpeneneHue 3BE31, raza u
neud.  Ilonoxkenne wu  nBmxenne CoiHua B
lanaktuxe. Ilnockas u cdepuyeckas MOACUCTEMBI

I"anakTnkn

8.8

Tuner ramakTuk. PaguoramakTuku | KBa3aphbl.

YEpHble ObIpEI B sApax rajJakTUK

8.9

Bcenennas.  Pacmimpenne  BceenenHoill.  3akoH
Xabbmna. Pazberanme ramaktuk. Bospact u paamyc

Bcenennoii, teopuss bompmoro B3peiBa. Mogeinb
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«ropsiueit Beenennoii». PenukroBoe usityueHue
Macrabnas CTPYKTypa Bcenennoi.

8.10 MeraraiakTuka. Hepewénnpie PO OIIEMBI
aCTPOHOMHUH
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