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1. COAEPKAHME YYEBHOI'O IIPEJIMETA «®PU3UKA»

11 KJIACC
Paznensr 1-3 uzyqanuce B 10 kiacce.
Pazjnen 4. DiaekTpoauHaMuKa
Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA
[TocTostHHBIE MarHuThl. B3anMoaeincTBAE NOCTOSAHHBIX MarHUTOB. MaruuTHoe 1nosie. BekTop MarHuTHOM MHAYKUMU. [IpuHIUIT CylIeprIo3uIIMM MarHATHBIX
noJsied. JInHum marauTHOM MHAYKIMK. KapTuHa TMHUN MarHUTHOM MHIYKIIMH 10JIS IOCTOSIHHBIX MarHUTOB.
MaruutHoe nosie NpoBOJHMKA ¢ TOKOM. KapThHa JIMHMM MHIYKIMM MAarHUTHOTO IOJIA JUIMHHOTO IPSMOIO IPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJHMKA, KaTYHIKU ¢ TOKOM. OnbIT Opcrena. BzaumonelicTBrue NpoBOIHUKOB ¢ TOKOM.
Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.
Cuna Jlopenua, e€ MOy b U HanpaBiieHHe. J[BUyKeHHe 3apsKeHHON YacTHIIBI B OIHOPOIHOM MarHuTHOM nose. Pabota cuiel JIopenua.
SIBneHue 3MeKTpOMarHuTHON MHAYKUMU. [10TOK BekTOpa MarHUTHOM MHIYKUUH. DJNEKTPOABIIKYILASA CUJIa UHAYKINN. 3aKOH 3JIEKTPOMArHUTHOW MHIYKIIVH
®dapajes.
BuxpeBoe anekrpuueckoe mosie. JNeKTPOABIKYINAs crujla UHAYKIMU B IPOBOJIHUKE, ABMXKYIIEMCS [TOCTYNATENIbHO B OJJHOPOIHOM MAarHUTHOM HOJIE.
IIpaBuio JleHna.
NHayKTUBHOCTSE. SIBIEHNE CaMOMHAYKINN. DIEKTPOABIKYIIAs CUIa CAMOUHAYKLINN.
DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.
DneKTpOMarHuTHOE ToJIe.
TexHnuyeckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHUE. IOCTOSHHBIE MArHUTBI, JIEKTPOMAarHUThl, JIEKTPOABUIaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS TIE€Yb.
Jlemoncmpayuu
OmneiT Opcrena.
OTKJIOHEHUE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM I1OJIEM.
JInHUM MHIYKIMY MarHUTHOTO TIOJISL.
B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.
Cuna Amrmiepa.
JenictBue cuisl JIopeHIla Ha HOHBI SJIEKTPOJIUTA.
SIBNEeHHE NEKTPOMArHUTHOW MHIYKIIMH.
[IpaBuio Jlenna.



3aBUCUMOCTBD JIEKTPOJIBUKYILEH CUIIbI MHAYKIMU OT CKOPOCTH U3MEHEHHS MarHUTHOTO IIOTOKA.
SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydenne MarHuTHOTO NOJIsl KATYIIKK C TOKOM.

HccnenoBanue 1eHCTBUS IOCTOSTHHOIO MarHUTa HAa PaMKY C TOKOM.

HccnenoBanue siBIE€HUS 2IEKTPOMarHUTHOM MHYKIUH.

Pa3nea 5. Kosre0anusa u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle KoJaeOanus

Konebarenbrast cucrema. CBOOOIHBIE MeXaHWUYECKHe KoyieOaHws. ['apmoHuwdeckue koseOanus. llepmonm, wactora, ammumtyna u (asza KoneOaHUH.
[IpyxuHHBIA MassTHUK. MaTeMaTHu4ecKuil MasiTHUK. Y paBHEHUE rapMOHUYECKUX Kojebanuil. [IpeBparienre sHeprun Npu rapMOHUYECKUX KOJICOAHUSAX.

Konebartenbubiit koHTYp. CBOOOIHBIE 3IEKTPOMarHUTHBIE KOJeOaHUA B HACATLHOM KOJIEOATEJIbHOM KOHTYpe. AHAIOTHS MEXAY MEXaHHYEeCKHUMH H
3JIEKTPOMArHUTHBIMU KoJiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS YPHEPTUHU B UCATHLHOM K0JIe0aTEeIbHOM KOHTYPE.

[Ipencrasienue o 3aryxaromux Konebanusx. BelHyX/1IeHHBIE MeXaHuYecKue Kojiebanus. Pesonanc. BeiHyX/I€HHBIE 2JIEKTPOMArHUTHBIE KOJICOAHHUS.

[Tepemennslit Tok. CHHYCOUAANBHBIN IEPEMEHHBIH TOK. MOIIHOCTH IEPEMEHHOTO TOKA. AMIUIUTYTHOE U ICUCTBYIOIIEE 3HAYEHNE CHUJIBl TOKA U HATIPSIKESHHSL.

Tpauchopmarop. [Ipon3BoacTBO, nepegaua U MOTPeOICHHUE HNEKTPUIECKON IHEPTUU. DKOJIOTUYECKUE PUCKH TIPH MPOU3BOJICTBE deKTposHepruu. Kynerypa
WCIIOJIH30BaHUS DJIEKTPOIHEPTUHU B MIOBCETHEBHOM KU3HH.

TexHUYeCKHEe yCTPONCTBA U MTPAKTUUECKOE MTPUMEHEHHUE: AJIEKTPUIECKUN 3BOHOK, T€HEepaTOp MEPEMEHHOTO TOKA, JIMHUM dJIEKTPOTIepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyiebaTebHOM cucTeMbl (IPYKUHHBIA WK MaTeMAaTHYCCKUI MasTHHK).

HaGmronenue 3aryxaronux KoieOaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANMEKTPOMATHUTHBIE KOJIEOaHNS.

OcumsutorpaMMsbl (3aBUCHMOCTH CHJTBI TOKA M HATIPSKCHUST OT BPEMEHH) TS DJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc nmpu mocienoBaTeTbHOM COSTMHEHUH PE3UCTOPA, KaTYIIKA WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TUHUHN SIEKTPOIIepEIayH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPUO/A MaJIbIX KOJICOaHMI rpy3a HA HUTU OT JUTMHBI HUTH U MaccChl Tpy3a.
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HccnenoBanue nepeMeHHOI0 TOKa B LIENH U3 NTOCJIEI0BATEIbHO COEUMHEHHBIX KOHAEHCATOPa, KaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAazHUmMHble 60JIHb

Mexanudeckue BOJIHBI, yclioBUsA pacnpocTpaHeHus. I[lepumoa. CkopocTh pacnpocTpaHEHUss W JjauHA BOJHBL. llomepeuHble M NPOJOIBHBIE BOJIHBI.
Nnrepdepennus u nudpakuns MEXaHHUECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3ByKa. Bricora ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JIY4EHUS DJIEKTPOMArHUTHBIX BOJIH. B3anMHas opuenranus BektopoB E, B, V B anekrpomaruutHoii BosiHe. CBolicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPaKeHHE, IPETOMIICHUE, TToNsipu3anus, Audpakius, uarepeperius. CKOpOCTh 3EKTPOMArHUTHBIX BOJIH.

[IIxana 3eKTpOMarHuTHBIX BOJH. [IpruMeHeHue 3JeKTPOMAarHUTHBIX BOJH B TEXHHUKE U OBITY.

[IpuHUMIIBI paguoCBsI3U U TelaeBUAeHU. Paguonokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYXKArOIIEeH Cpeibl.

TexHnueckue yCTpOHMCTBA U NMPAKTHYECKOE NPUMEHEHUE. MY3bIKalbHblE MHCTPYMEHTHI, YJIbTPAa3BYKOBas JIMarHOCTHMKA B TEXHUKE W MEIMIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacnpoCTpaHEHUE TIOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Konebomieecs Teno Kak HCTOYHUK 3BYKa.

Habmtonenue oTpaxeHus 1 MpesoMIeHU MEXaHUUYECKUX BOJIH.

Habumoienue unrepdepeHny v AMPpakiui MEXaHUUECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTY/I0M U 4acTOTOM KojeOaHHi.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, IPeIoOMIICHHE, MONIIpu3ays, Judpakius, HHTephepeHIus.

Tema 3. Onmuka

I'eomerprueckas ontuka. [IpsamonuHeliHOe pacIpoOCTpaHEHUE CBETA B OTHOPOIHOM cpene. JIyu cBera. TouedHblil HCTOYHUK CBETA.

OtpaxxeHnue cBera. 3aKOHBI OTpakeHus ceta. [locTpoeHne n300pakeHnit B MJIOCKOM 3epKaJe.

[Tpenomienue cBeTa. 3aKOHBI IPEIOMIICHHUS cBeTa. AOCOMIOTHBIN Moka3atesb npenomiieHus. [loaHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroi noiaHoro
BHYTPEHHETO OTPa’KEHUS.

Hucnepcus cera. CoxxHBINA cocTaB Oenoro ceera. L[BeT.

Cobwuparorue u paccenBaroiue TuH3bL. ToHKast truH3a. DOKYCHOE PACCTOSHUE U ONITUYECKAasl CHila TOHKOM TuH3bI. [locTpoeHne n300pakeHnii B COOMPArOIITUX
U pacceuBaroluX JuH3ax. @PopMyiia TOHKOW JIMH3BL. Y BEJIMUEHHUE, JaBAEMOE JTUH30M.

IIpenensl IpUMEHUMOCTH IT€OMETPUUECKON ONTHUKH.



BonnoBas ontuka. MaTepdepennus cBeta. KorepeHTHbIC HCTOUHUKH. Y CIIOBUS HAOJIIOICHUS MAKCUMYMOB U MUHIMYMOB B WHTEp(EPEHITMOHHON KapTHUHE
OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Hudpakius ceera. Judpakunonnas pemeérka. Y cioBue HaOM0AeHNs TTIaBHBIX MAaKCUMYMOB IIPU MAJICHUH MOHOXPOMAaTHYECKOT0 CBeTa Ha TU(PaKIIHOHHYIO
pEETKY.

[Tonspusanus ceera.

TexHuyeckue yCcTpocTBa M MPAKTHIECKOE MPUMEHEHHE. OUKH, JIyna, oToanmnapar, MPOSKIIMOHHBIA anmapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS OINTHKA,
I paKIMOHHAs PEeIETKa, MOIIPOU.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacpoCTpaHEeHHE, OTPAKEHUE U TIpesioMIieHre cBeTa. OnTuyecKkue mpudopsl.

[TonHoe BHyTpeHHEe oTpaxkeHrue. Moienb CBeTOBO/IA.

HccnenoBanue cBOWCTB N300paKeHH B TUH3AX.

Moenu MUKpOCKOTIa, TEIEeCKOoIa.

HaGmronenue untepdepeHiium ceera.

HabGmonenue qudpakuun ceta.

Habmonenue aucnepcuu cBera.

[Tonyuenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[TosnydyeHue cnekTpa ¢ HOMOIIbIO AU(PPAKIIMOHHON PEIIETKH.

HaGmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomoi

N3mepenne nokazarens MpeoMIIEHUs CTEKIIA.

UccnenoBanue cBOMCTB M300pakeHHM B JIMH3aX.

HaGmronenue qucnepcun cBeTa.

Pa3gen 6. OcHOBBI clleHATbHOI TEOPHH OTHOCUTEILHOCTH
I'paHuLBI IPUMEHMMOCTH KJIACCUYECKOM MeXaHMKU. [locTynaThl crieManbHON TEOPUH OTHOCUTEIIBHOCTU.: MHBAPUAHTHOCTb MOZYJIS CKOPOCTH CBETAa B
BaKyyMme, MPUHIIMI OTHOCUTEIbHOCTA DUHILTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHH M COKPAILEHNE JJINHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTUIbl. DHEPrUs MOKOS.
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Paznen 7. KBantoBas puszuka

Tema 1. Dnemenmol Keanmogo onMUKU

®dotonsl. opmyna [Tnanka cBsi3u sHEpruM GOTOHA C €r0 YaCTOTON. DHEPTHs M UMITYJIbC (DOTOHA.

Otkpeitue u uccaenoBanue Gorordpdexra. OnbiTol A. I'. Ctonerosa. 3akoHsl poTorddexra. YpaBHenue DitHmTeiina s porodddekra. «KpacHast rpanuma»
dororddexra.

JlaBienue cBera. Onbwithl [1. H. JIeGenena.

XUMHYECKOE AEHUCTBUE CBETA.

TexHu4yeckue yCTpoHCTBa U MPAKTUICCKOE MTPUMEHEHHE: (DOTOIIEMEHT, (POTOAATUHK, COTHETHASI OaTapest, CBETOUO/I.

Jlemoncmpayuu

@013 PeKT Ha YCTaHOBKE C IMHKOBOH MJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

Ceeroauos.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopaa o paccesauro o -gactuil. [lnanerapuas moaens atoma. [loctynatst bopa. M3nyuyenue u nornoiieHrne (¢OoToHOB
MIPU TIEPEXOI€ aTOMa C OJIHOTO YPOBHSI DHEPruu Ha JApyrou. Bunbl cnektpoB. CrieKTp ypOBHEH SHEprUU aToMa BOJIOPO/Ia.

BounHoBbIe cBoiicTBa yacTull. Bosubl ne bpoins. KoprycKyisspHO-BOJHOBOMW 1yau3M.

CHOHTaHHOE U BBIHYKJEHHOE U3ITyUYEHUE.

TexHuYecKne yCTpOMCTBA U TIPAKTHYECKOE TPUMEHEHHE: CIIEKTPAIbHBIN aHamu3 (CIIEKTPOCKOI), Jla3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopna.

Omnpezenenne JIMHBI BOJHBI Jla3epa.

HaGmoienne TMHEeHYaThIX CIIEKTPOB U3ITyUCHHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuule pabomol

Habumroienue nuHedvyaToro cexkTpa.

Tema 3. Amomnoe aopo



DKCIEpUMEHTBHI, JOKa3bIBAIOIINE CIIOKHOCTh CTpOeHUs spa. OTKpeITHE paanoakTUBHOCTH. OnbIThl Pe3epdopaa 1o onpeneneHuio cocTaBa pagioakTUBHOTO
n3nydyenus. CBoiicTBa anbda-, 6era-, raMMa-u3nydeHus. BiausiHue paguoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.

OTtkphITHE IPOTOHA M HeWTpoHa. HykimonHast monens sapa ['eitzendepra—MBanenko. 3apsn sapa. MaccoBoe uuciio siapa. M30Torsl.

Anbda-pacniaz. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacmal. ['amMma-u3nydeHre. 3aKoH paIMOAaKTUBHOTO paciiajia.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt maccol saapa.

SAnepusle peakuuu. JleneHye U CUHTES SEP.

SAnepusiii peaktop. Tepmosnepusiit cuates. [IpoOiaeMbl 1 MEPCIEKTUBHI SIIEPHON YHEPTETHKU. DKOJIOTMUECKUE aCTIEKThI SEPHON YHEPTETUKH.

DneMeHTapHble yacTUulibl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIIOICHHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHII.

@dyHamMeHTaJIbHble B3aUMOJAEHCTBUS. EqUHCTBO (hr3rueckoi KapTUHBI MUpa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TO3UMETP, Kamepa Bunbcona, siiepHblil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuéTYnK HOHUBHUPYIOUIUX YACTHII.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomuol

HccnenoBanue TpekoB yacTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nen 8. DjieMeHTHI ACTPOHOMMY U ACTPOPU3NKH

Dtanbl pa3BUTHs acCTpoHOMUH. [IpUKiTagHOe 1 MUPOBO33pEHYECKOE 3HAYECHNUE ACTPOHOMUMU.

Bun 3B€3aH0ro He6a. Co3Be3ausi, spKkue 3BE3/1bI, MIIAHEThI, X BUIUMOE ABH)KECHUE.

ConHeyHas cucTeMa.

Comnnne. ConHeuHast akTUBHOCTh. McTounuk sHeprum ConiHna u 3BE37. 3BE3/BI, MX OCHOBHBIE XapaKTEPUCTHKU. [[MarpamMma «CHEKTpaJIbHBIA KIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB» JUIS 3BE3]T TJIaBHOM MOCJIEA0BATEIbHOCTH. BHYTpEHHEE CTPOCHUE 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS O MPOUCXOKACHUH U 3BOJIOLMK COJIHIIA U 3BE3]T. DTallbl )KU3HU 3BE3I.

Mneunsiii [1yts — Hama I'anaktuka. [lonoxenue u neuxenue Connna B [Nanaktuke. Tunsl ranaktuk. Paanoranaktuku u kBazapbl. UEpHbIE IBIPHI B siApax
raJIakTHUK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa60:a. Pa30Oeranue ranaktuk. Teopus bonbiioro B3psiBa. PennkToBoe n3inydeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus



Habmronenust HeBOOPYKEHHBIM T1a30M C HCIIOJIb30BaHUEM KOMITbIOTEPHBIX MPUIIOKEHUH 151 ONpeACTICHHS TI0JI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE c03Be3/11s1 CEBEPHOI0 MOIYyLIApHsl U IPKUE 3BE3/BI.

Hab6monenus B reneckon Jlynsl, raner, Muegynoro [lyrn.

O6o0maroniee NnoBTOpeHne

Ponb ¢u3ukM U acTpOHOMHH B 3KOHOMHUYECKOH, TEXHOJIOTUYECKOM, COIMATBLHON M 3TUYECKON cdepax AeSTETbHOCTH YEIOBEKa, pOJib U MECTO (U3UKU U
aCTPOHOMMHH B COBPEMEHHON HAYYHOU KapTUHE MHPA, poJib (PU3NIECKON TeOpHH B POPMUPOBAHUH MPEACTABICHUH O (PU3HUECKON KApTHHE MUPA, MECTO (PU3NIECKOM
KapTUHBI MUPA B O0ILIEM PsZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEJICTABICHHUH O IPUPOJIE.

Me:xnpenmMeTHbIE CBSI3H

W3zyuenune xypca ¢usuku 6a3zoBoro ypoBHsa B 11 kiacce ocymiecTBISeTCs ¢ yUETOM COJEpKATEIbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHUH, Te0orpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nonsamus, CBsI3aHHbIE C U3YYEHUEM METOJO0B HAyYHOI'O MO3HAHUSA: sIBJICHME, HAY4HbIH (akT, rumnoresa, puznyeckas BEJIMUYMHA, 3aKOH,
TeopHsl, HaOIIOACHNE, SKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelieHHE CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKHE (YHKIUU. CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPBl U MX IMPOEKIMH HAa OCH KOOPJIMHAT, CIOKEHHWE BEKTOPOB, MPOM3BOAHbBIE 3JIEMEHTAPHBIX (DYHKUMN, MPU3HAKK MOJ00US TPEyTOJIbHUKOB,
oIpeJiesIeHUe IO MIIOCKUX (GUryp u oobEma Tel.

Buonozus: snekrpuueckue siBIEHUS B )KUBOM MpUpoOJe, KosebaTenbHble JBI)KEHUS B JKUBOM MPUPOJiEe, ONTUYECKHUE SBJICHUS B )KMBOH NpHUpoje, NeiicTBre
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: cTpoeHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX Tell, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CHEKTPabHBIN
aHaJIN3.

T'eoepaghus: MarHuTHBIE MOJIIOCA 3EMITH, 3AJI€KH MAarHUTHBIX Py, (POTOChEMKA 3eMHOW MOBEPXHOCTH, NMPEICKA3aHNE 3EMIICTPSCECHHH.

Texnonozcus: JIMHAN IEKTPOIEPEIad, FTEHEPATOP IEPEMEHHOTO TOKA, JIEKTPOABUTATENb, MHIYKIIHOHHA [1€4b, Pajap, paluONpUEMHUK, TEIEBU30p, AHTCHHA,
tenedon, CBU-neusb, npoeKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapes.



2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITPEJIMETA «®U3UKA»

PaGouas nmporpamma copmMupoBaHa ¢ yd4eToM paboueil mporpaMMbl BOCITUTaHUsI, IPU3BaHa 00ECEUYUTh JOCTUKEHHE TUYHOCTHBIX PE3yJIbTaTOB
OcBoenue yueOHoro mpeamera «dusuka» Ha ypoBHE cpenHero oOiero oopasoBanus (0a30BbIi YpPOBEHB) JODKHO 00ECHCUHTh AOCTHIKECHUE CICAYIOIINX
JUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImuHOCTHBIE pPe3yNbTaThl OCBOCHUS Yy4eOHOro mpeamera «@Du3mKa» JOIDKHBI OTPaXKaTh TOTOBHOCTH M CIIOCOOHOCTH OOYYaroIIMXCs PYKOBOJCTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHCTEMON I[IEHHOCTHBIX OpHEHTAlU{, MO3UTHUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIMX
TPaJAULIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIECTBa, PACUIUPEHHE )KU3HEHHOTO OIbITa U OIbITa JESITENIbHOCTH B MPOIECCE pean3allid OCHOBHBIX HANpaBJICHHMA
BOCIIUTATEIbHOMN JEATEIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIIUTAHUA:

c(hOpPMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMK 00yYaIOIIErocsi Kak akTHBHOT'O U OTBETCTBEHHOTO YJIeHa POCCUNCKOTO OOIIECTBa;

MPUHATHE TPAJIULMOHHBIX 00IIEYeIOBEUECKUX T'YMAaHUCTHUECKUX U IEMOKPATUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX IPa’KJaHCKOro 00IeCTBa, y4acTBOBATh B CAMOYIIpaBJIEHUH B 00pa30BaTeNbHON OpraHu3aluy,;

YMEHHE B3aUMOJIEHCTBOBATh C COIIMAIbHBIMU UHCTUTYTaMHU B COOTBETCTBUH C UX (QYHKUIMSIMHU U Ha3HaYCHHUEM;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM 1E€ATENBHOCTH,

2) IaTPUOTHYECKOI0 BOCIUTAHMS

c(OpPMHUPOBAHHOCTh POCCUMCKON I'paXKAaHCKOW UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUMCKUX YUEHBIX B 007aCTH (PU3UKU U TEXHUKY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS,

CIIOCOOHOCTH OLIEHUBATh CUTYAllI0 U MPUHUMATh OCO3HAHHbBIE PEUICHHs], OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B
JIESITETBHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYIyIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIEr0 (PU3NUECKOIN HayKe;

5) Tpy10BOT0 BOCIIMTAHHUSI:

MHTEpEC K Pa3IUyHbIM chepaM mpodeccunoHaNbHOM 1eATEeNbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3MKOM U TEXHUKON, yMEHHUE COBEPILIaTh OCO3HAHHBIN BHIOOD
Oyay1eit nmpodeccun U peaan30BbIBaTh COOCTBEHHbIEC dKU3HEHHBIE IIIAHBI;



TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 001aCTH (PU3UKHU HA NPOTSHKEHUH BCEH JKU3HU,

6) 9KOJIOTNY€ECKOT0 BOCTTUTAHHUS

cOPMUPOBAHHOCTH FKOJIOTMIECKOH KyJIbTYpPhI, OCO3HAHHE TTI00aIBbHOTO XapaKTepa 3KOJIOTHUECKHUX IPOOIIeM;

IUITAHUPOBAHKE M OCYILECTBICHUE JEHCTBHI B OKPYKAIOIIEH cpeie Ha OCHOBE 3HAHMS IIeJiel yCTOHYMBOTO pa3BUTHS YEJIOBEUCCTBA,

pacupeHue OmbITa JesITeIbHOCTH SKOJIOTHYECKO HAPaBJICHHOCTH HAa OCHOBE MMEIOLINXCSl 3HAHUN TI0 (DU3HUKE,

7) IEeHHOCTH HAYYHOT'0 TIO3HAHUS:

cpOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (pU3NUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAay4YHOW JIEATEIBHOCTH, TOTOBHOCTh B IPOLIECCE M3YUEHHS (PM3HKH OCYIIECTBISTH MPOEKTHYIO U HCCIIEIOBATEIBCKYIO JESTEIBHOCTD
WHJIUBUYAIBHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHHBeEPCcAJbHbIE YUeOHbIE NeiCTBUS
ba3oBble Jornyeckue aeiicTBUSA.
CaMOCTOSITENNFHO (POPMYTUPOBATH U aKTyaIHU3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEACIISTh LENU JEATeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTHKEHUS;
BBIABJIIATH 3aKOHOM€pHOCTI/I 158 HpOTI/IBOpeLII/Iﬂ B paCCManI/IBaGMBIX q)HBI/I‘-IeCKI/IX SIBIICHUSAX,
pa3pabatbIBaTh IJIaH pelIeHHs MPOOIEeMbl C YIETOM aHaM3a UMEIOIIUXCS MaTepPHabHBIX U HEMAaTePHAIIbHBIX PECYPCOB,;
BHOCHUTBH KOPPEKTHUBBI B IEATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIAM, OLEHUBATh PUCKU MOCIEACTBUMN ACATEIBHOCTH;
KOOPJMHHUPOBATh U BBIMIOJIHATH PA0OTY B YCIOBUSX PEAILHOTO, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
paSBI/IBaTB KpCaTI/IBHOG MBIIIIJICHHUEC HpI/I pGIHeHI/II/I KN3HCHHBIX np06neM.
ba3oBble uccienoBarebCckue JeHCTBUA.
BIIA/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATUSIMHU U MeTOAaMH (PU3NUECKON HAYKH;
BJIaACTh HABBIKAMHN y‘Ie6HO-I/ICCJ'Ie)IOBaTeJ'II)CKOI\/'I nu HpoeKTHOI\/'I NCATCIIBHOCTHU B O6J'IaCTI/I (1)I/I3I/IKI/I, CHOCO6HOCTBIO U TOTOBHOCTBIO K CaMOCTOHTeHBHOMy HOI/ICKy
METOIOB pelieHus 3a/1a4 (U3UIECKOTO COJIepKaHUs, TPUMEHEHHUIO PAa3IMYHBIX METOOB ITO3HAHUS,
BIIQ/IETh BUJAMU JICATEIHHOCTH TI0 MOJIYYEHHIO HOBOTO 3HAHMS, €T0 UHTEPIIPETAINH, TPEOOPa30BAHUIO U IPUMEHEHHIO B PA3TUYHBIX YI€OHBIX CUTYaIUAX, B
TOM YHCIIE TP CO3JIaHUU Y4eOHBIX MTPOEKTOB B 001acTH (GU3HKH,
BBIABJIIATH HpI/I'-II/IHHO-CJ'Ie)ICTBeHHI)Ie CBsA3HU U aKTyaJ'H/IBI/IpOBaTI) 3aﬂaqy, BbBIIBHUTAaTh FI/IHOTGSY eé pemeHI/m , HAXOOIUTH aprMeHTI)I I 1OKa3aTeJIbCTBA CBOUX
YTBEPKJICHMH, 3a7]aBaTh IapaMeTPbl U KPUTEPUH PEILECHNUS;
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aHAJIM3MPOBATh IOJYYEHHBIE B XOJAE PEUICHMs 3aJaud pe3yJbTaThl, KPUTUUYECKHU OLEHUBAThb UX JIOCTOBEPHOCTh, IIPOrHO3MPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a/1a4X B 00pa30BaTEIbHOMN AEATEIILHOCTH, B TOM YHCIIE IIPU U3YUYEHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIH OIIBIT;

YMETh EPEHOCUTH 3HAHUS N0 (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEAEATEIIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEJAMETHBIX 00JIacTei;

BBIJIBUI'aTh HOBbIE UJCH, MPEAaraTh OPUrHHAIbHbIE TOIXO/bl U PEILICHHS;

CTaBUTh IPOOJIEMBI U 33J]auHl, JOMYyCKAIOIUE aJIbTePHATUBHBIEC PELLICHHUS.

Padora ¢ unopmanmeii:

BJIaJICTh HaBBIKAMHU MOJY4YeHUs WHPOpMAIMK (PHU3HUECKOTO COAEP)KaHUS U3 MCTOYHMKOB PA3HBIX THIIOB, CAMOCTOSTEILHO OCYIIECTBIIATH MOWCK, aHAJH3,
CHCTEMaTHU3allMI0 U UHTEPIIPETALUI0 HH(POPMALIUKN pa3IMYHbIX BUJOB U (OPM IIPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HUH(OPMAIIHH;

MCTIOJIB30BATh CPEICTBA MH)OPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEIICHUN KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPTaHW3allMOHHBIX 3a/1a4 C
coOnroieHueM TpeOOBaHUN SPrOHOMUKH, TEXHUKM O€30MAaCHOCTH, TUTHEHBI, pecypcocOepekeHHus, MpaBOBBIX M ATHMUECKUX HOPM, HOPM HH(GOPMalMOHHON
0€30I1acHOCTH,

CO3/1aBaTh TEKCThI (PU3NYECKOT0 COJAEPKAHUS B PA3MUYHBIX (popMaTax ¢ yu€TOM Ha3Ha4deHUs MH(OPMAIMU U 1IeJIeBON ayIUTOPHH, BBIOMpAsk ONITUMAIIbHYIO
(dbopMy npeacTaBIeHUs U BU3yalIU3allNH.

KoMMyHuKaTHBHBIC yHHBEpPCAIbHbIC y4eOHbIC 1eHCTBHA:
OCYILLECTBIATH OOILIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM NESATETBLHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYal[Mil U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHMSI C UCIIOIB30BAHUEM SI3BIKOBBIX CPEJICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U MHIUBUAYATbHONU pabOTHI;
BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBHIA C y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 YeHa KOJUIEKTUBA,
IIPUHUMATH LIEJIU COBMECTHOU IEATEIbHOCTH, OPTraHU30BbIBATh U KOOPAUHUPOBATH IEUCTBUA 110 €€ JOCTUKEHUIO.: COCTABIIATH IIJIaH ACUCTBUH, paCIIpEENIATh
poJu ¢ Y4€TOM MHEHHMH Y4aCTHUKOB, OOCYKIaTh Pe3yJbTaThl COBMECTHOU paboTH;
OLIEHHBATh KAYECTBO CBOETO BKJIA/Ia U KaXKJAOr0 yYaCTHUKA KOMaH/bl B OO pe3yabTaT M0 pa3pabOoTaHHBIM KPUTEPHSIM,
IIpeAJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UAEH C ITO3ULIMU HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH,
OCYILIECTBIISATH MO3UTUBHOE CTPATErMUECKOE TIOBEJICHNE B PA3JIMUHBIX CUTYaLUAX, IPOSIBIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.
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PeryisiTUBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeiicTBUS
Camoopranm3anus:
CaMOCTOSITENIFHO OCYIIECTBIISTh MMO3HABATEIbHYIO JEATEIBHOCTh B 00MacTH (PU3UKKU U aCTPOHOMUH, BBISIBISTH MPOOJEMBI, CTaBUTh U (OPMYIUPOBATH
CcOOCTBEHHBIE 3a1a4H,
CaMOCTOSITEITLHO COCTABJISTH IIJIaH PEIICHHUS PACUETHBIX M KAUeCTBEHHBIX 33]1a4, TUTAH BBITIOJHEHUS MPAKTUYECKOW pabOThI ¢ YU4ETOM UMEIOIITNXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEANOYTEHUI;
JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM,;
pacIupsATh paMKH Y9€OHOTO MPEJAMETa Ha OCHOBE JIMIHBIX MPEATIOYTCHU;
JIeJIaTh OCO3HAHHBIA BBIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha CeOsS OTBETCTBEHHOCTH 32 PEIICHHCE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT,
croco6cTBOBaTh (POPMUPOBAHUIO U MIPOSBIICHUIO SPYAUIIMH B 00J1aCTH (PU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNIbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOIMOHAIBHBII HHTEJJIEKT:
JaBaTh OIEHKY HOBBIM CHTYAIUsIM, BHOCUTh KOPPEKTUBHI B IEATEIHHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB IICIISM;
BIIa/IETh HABBIKAMU TIO3HABATENHHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUN U MBICTUTENBHBIX MPOIECCOB, X PE3yNbTATOB U OCHOBAHMUIA;
UCIONIb30BaTh MPUEMBI pe(hJIEKCHU ISl OLIEHKH CUTYallud, BEIOOpa BEPHOTO pPellIeHus,
YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHHS 110 MX CHIKEHUIO;
MPUHUMATH MOTHBBI M apTYMEHTHI IPYTHX MIPH aHATN3E Pe3yIbTaTOB ACSITCILHOCTH;
MPUHUMATD ce0sl, MOHMUMAas CBOU HEJAOCTAaTKU U JIOCTOUHCTBA,
MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPH aHATN3e pe3yIbTaToOB ACSITEIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JAPYTHUX HA ONIHOKH.
B mpomecce nocTmwkeHHs TUYHOCTHBIX PE3YJIHTATOB OCBOEHHUS MPOTPaMMBbI 1O (DHU3UKE JJISI YPOBHS CPEAHETO OOIIET0 OOpa3oBaHUS y OOYYArOITUXCS
COBEpIIIEHCTBYETCS SMOIIMOHATBHBIN WHTEIIEKT, MpeAnoaraonuil chopMUpOBaHHOCTD:
CaMOCO3HAHUS, BKIIFOYAOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAILHOE COCTOSIHUE, BHJIETh HAMPABICHHUS PAa3BUTHUS COOCTBEHHON SMOIMOHATHHOU
cdepsl, ObITh YBEpEHHBIM B ce0e;
CaMOpPETYJIMPOBAHMS, BKJIFOYAIONIETO CaMOKOHTPOJIb, YMEHHE IPUHHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTH aJalTHPOBATHCSI K
YMOIIMOHAIBHBIM U3MEHEHUSAM U MPOSIBJIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTpEHHEH MOTHBAIIMH, BKIIOYAOIIEH CTPEMIICHHE K JIOCTHKEHHUIO eI U YCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXOJS M3 CBOUX
BO3MOXHOCTEN;
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OMIIaTHuH, BKJHO‘-IEIIOIJ.IG?I CIIOCOOHOCTh ITOHUMATh OMOIHMOHAJIBHOC COCTOAHUC APYTHX, YUYUTBIBATH €ro HpHU OCYUICCTBIICHHUU O6H.[€HI/I$I, CIIOCOOHOCTh K
COYYBCTBHIO U COIICPCKHUBAHUIO,
COIIMaJIbHBIX HABBIKOB, BKJIFOYAOIIHUX CIOCOOHOCTD BBICTPAUBATL OTHOICHUA C APYTUMU JIFOJIbMU, 3a6OTI/ITBCﬂ, IIPOSABJIATE UHTCPEC U Pa3pCIlaTh KOH(l)J'II/IKTH.

INPEIMETHBIE PE3YJ/IbTATbBI

K konimy o0y4enus B 11 kiacce mpeaMeTHbIe pe3yIbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y 00YYAIONIMXCST YMEHHA:

JEeMOHCTPHPOBATh HA MPUMEpPax poib U MeCTO (PU3MKH B (POPMHUPOBAHUHM COBPEMEHHOW HAayYHOW KapTHHBI MUPA, B PA3BUTHUU COBPEMEHHOW TEXHHKH U
TEXHOJIOT U1, B IPaKTUYECKON JESATEIbHOCTH JIOEH, IEITOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBaTh TPAHULBl PUMEHEHUS U3YYEHHBIX (PU3UUECKUX MOJEJCH: TOUEUHBIM 3JeKTpUYECKUN 3apsj, Jyd CBETa, TOUCUHBIH MCTOYHHMK CBETa, AJepHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOT'O si/ipa IPpH pellieHUH (PU3NYEeCKHX 3a/1a4;

pacrno3HaBaTh puzndeckue sBieHus (IPOLECChl) U OOBICHITh UX Ha OCHOBE 3aKOHOB JJICKTPOJMHAMHUKH M KBAHTOBOM (PU3MKHU: DIICKTPUUECKAsI IPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE ACUCTBUSA TOKA, B3aMMOJICHCTBHE MArHUTOB, IEKTPOMATHWUTHAs HMHIYKLHs, JEUCTBHE MArHUTHOIO IOJs HA
IIPOBOJIHUK C TOKOM M JABWXKYILIMICS 3apsi, 3J€KTPOMAarHUTHbIE KoleOaHWA M BOJHBI, NMPSMOJIMHEHHOE PAaclpOCTpPAaHEHHE CBETa, OTPA)KCHUE, MPEeOMIICHHE,
UHTepepeHIrs, AUpaKkuus U MOJIpH3alMs CBeTa, JHCIepcust cBeTa, (ortodnekrpudeckuii dpdext (hororddekr), cBeToBOE AaBieHHE, BO3HHMKHOBEHHE
JIMHEWYATOro CIEKTpa aTOMa BOJIOPOJA, €CTECTBEHHAsA U NCKYCCTBEHHAs! PaJIMOAKTUBHOCTD,

OINUCHIBATh M3YYCHHBIC CBOMCTBA BEIIECTBA (DIICKTPUYCCKUE, MATHUTHBIC, ONTHYECKHE, OJIEKTPUYECKYIO TPOBOJUMOCTh PpA3IMYHBIX Cpel) H
ANIEKTPOMATHUTHBIC SIBICHUS (MIPOLIECCHI), MCIOB3Yysl (DU3MUSCKUE BEIHMUYHMHBL: DIICKTPHUYCCKUI 3apsij], CHJIa TOKA, JJIEKTPHUECKOE HAIMPSDKCHUE, DIICKTPHYSCKOS
COIIPOTHBIIEHHE, PA3HOCTh MOTEHLMAIOB, IEKTPOABIDKYIAs cuia, paboTa TOKa, MHAYKLUS MarHUTHOTO MoJs, cuia Awmnepa, cuia JlopeHna, HHAYKTUBHOCTh
KaTYIIKH, SHEPTHs 3JEKTPUYECKOTO U MarHUTHOTO MOJIEH, EPHOJ] U YacToTa KojiebaHH B K0sie0aTeIbHOM KOHTYPE, 3apsij U CUJla TOKa B ITPOLIECCE FapMOHUYECKHUX
ANIEKTPOMAarHUTHBIX KoseOaHuM, (OKYCHOE pacCTOSIHUE M ONTHUYECKas CWJIA JIMH3bI, IPU ONMUCAHUM MPABUIBHO TPAKTOBATh (PM3MUYECKUN CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, UX 0003HAUEHHS U €IMHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUMHY C IPYTHUMHU BEJIMUMHAMY,

OIMCHIBATh N3YUEHHBIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, UCTIONB3YS (PU3NYECKHE BETMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YacTOTa
CBETa, DHEPTUs U UMITYJIbC (POTOHA, IEPUO/T TTOTYpacIiaa, SHEPT sl CBA3H aTOMHBIX S/I€p, IPU OMMCAaHUU MTPABIIIBHO TPAKTOBATH PU3NYECKUI CMBICI HCIIOJIb3yEMBbIX
BEJIMYMH, UX 00O3HAU€HUs U €AMHMIIbI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIONINE JAHHYIO (U3UUYECKYIO BEJIMYMHY C JPYTMMH BEIMUYMHAMH, BBIYMCISATH 3HAUECHUE
¢bu3nUecKoil BETUUNHBI;

aHAJTM3UPOBATh (PU3MUYECKHE POLIECCHI U SIBICHUS, UCTIONb3Ys (PU3NUECKHE 3aKOHbBI U PUHIMIBL 3aKoH OMa, 3aKOHBI MTOCIIE0BATEILHOTO U MApaIeIbHOTO
COEIMHEHMS IPOBOJHUKOB, 3aK0H J[xoyisa—J/IeHna, 3aKk0H 3JIEKTpPOMarHUTHOM MHAYKIMH, 3aKOH MPSMOJIMHENHOTO PAaCIpPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBeTa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHUEe DiHIITeHa a1 GoTorddexTa, 3aKOH COXpaHEHUsI SHEPTUH, 3aKOH COXPAHEHUs UMITYJIbCa, 3aKOH COXpPaHEHUs
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AJIEKTPUUYECKOTO 3aps/Ia, 3aKOH COXPAHEHUSI MACCOBOTO YHCIIa, TIOCTYIaThl bopa, 3aK0H paiMOaKTHBHOTO pacraja, Py 3TOM pa3InyaTh CJIOBECHYIO ()OPMYITHPOBKY
3aKOHa, €r0 MaTEMAaTHYECKOE BBIPAKEHHE U YCIOBUS (FpaHHMIIbI, 00JaCTH) TPUMEHUMOCTH;

OIIPEAEIIATh HAIPABIECHUE BEKTOPA MHAYKLIMY MarHATHOTO IOJIsI IPOBOJHUKA C TOKOM, CHIIBI AMIiepa U cuibl JIopeHna;

CTPOUTH M ONMCHIBATh N300pakeHHe, CO3/1aBaeMOe INIOCKUM 3€pPKaJloM, TOHKOH JIMH30H;

BBITOJIHATh JKCIIEPUMEHTHI M0 WCCIICAOBAHUIO (DU3MYECKUX SBICHUH U IMPOIECCOB C MCIOJIB30BAHHEM NPSAMBIX U KOCBEHHBIX M3MEPEHHUH. MPH 3TOM
dopmynupoBath MpodieMy/3aady M THIOTE3y Y4eOHOrO JKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 NPEMJIOKEHHOTO O0OpYIOBaHUS, MPOBOAMTH OIBIT U
(GbopMyIMpOBATH BBIBOABI,

OCYILLECTBIIATh NPsAMbIE U KOCBEHHbIE U3MEPEHUs (PU3UYECKUX BEIMYUH, IIPU 3TOM BbIOMpPATh ONTUMAIBHBIN CIIOCO0 U3MEPEHUS U HCII0JIb30BaTh U3BECTHBIE
METO/bI OLICHKH IOIPEIIHOCTEN U3MEPEHHUH;

MCCIIEZIOBATh 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHI: TPH ’TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTATHI
MOJIyYEHHOM 3aBUCHUMOCTH (PU3UYECKUX BEJIMUYMH B BUJIE TaOIUIl U rpaMKOB, AeIaTh BEIBOJBI 10 pe3yJIbTaTaM UCCIEI0BaHMS;

coOJroaTh npaBuiia 0€30MacHOro TpyAa MpH NPOBEIEHUM HCCIEeIOBAaHUN B paMKaxX y4eOHOIro HSKCHEpUMEHTa, y4eOHO-HUCCIIE0BATEIbCKOM U MPOEKTHOM
JESITeTBHOCTH C MCIIOJIb30BAaHHEM U3MEPUTENILHBIX YCTPOUCTB M Ja00paTOPHOTO 000PYIOBAHHS;

pemarh pacu€THble 33Ja4u C SABHO 3a/laHHOM (M3MUYECKON MOJENbI0, UCHOJB3YS (PU3MUECKHE 3aKOHBl U MPUHIUIBI, HA OCHOBE aHaJIM3a YCIIOBUS 3a/ayu
BbIOMPATh (PU3UYECKYIO MOJEIb, BBIIEIATh (PU3NYECKHE BEIMYMHBI U (hOPMYJIbl, HEOOXOIUMBIE JUIs €€ pelIeHus], IPOBOAUTh PAacuy€Thl U OLEHUBATH PEaIbHOCTh
MOJTyYEHHOT0 3HaYeHMs (PU3NYECKON BEIMUHHBI;

peniaTh KaueCTBEHHBIE 3a/1a4. BBICTPAUBATh JJOTMYECKH HEITPOTHUBOPEUYUBYIO LIEMIOUKY PACCYXKACHUM C OMOPOM HAa U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznUecKre SBICHUS,

UCTOJb30BaTh MpPH pElIeHUH Y4YeOHBIX 3aJady COBpPEMEHHble HH(OpPMAIMOHHBIE TEXHOJIOTUM [yl TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEpPIpETAlH U
IpeJCTaBICHNUs y4eOHOM U Hay4YHO-TIONMYJIAPHON MH(OPMAIUK, TOTYYEHHONW U3 PA3IMYHBIX HICTOYHUKOB, KpDUTUYECKH aHAJIM3UPOBATh MOJIy4aeMylo HHPOPMALHUIO;

OOBSICHATH NPUHIIUIBI JEHCTBUS MALIH, TIPUOOPOB U TEXHUYECKUX YCTPONCTB, pa3inyaTh yCIOBUS UX 0€30M1aCHOTO UCIIOIb30BaHUS B IOBCEIHEBHOM KU3HU,;

MIPUBOJUTH MPUMEPHI BKJIaZla POCCUICKUX U 3apyOex HbIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPY’KAOIIEr0 MUPA, B pa3BUTHE
TEXHHUKHU U TEXHOJIOT U,

HCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKe B MOBCEIHEBHON KU3HU /I o0ecreyeHns 6e30MacHOCTH MPU O0paIeHHH ¢ TPUOOPaMU U TEXHUUECKUMHU
yCTpOICTBaMH, /7151 COXPaHEHUS 3A0POBbS M COOTIOACHUS HOPM HKOJIOTHUECKOTO MOBECHHS B OKPY KalolIeH cpene;

paboTaTh B IpYIIIE C BHIMOJIHEHUEM PA3IMYHbIX COLIMAIBHBIX POJIEH, MIIaHUPOBATh pabOTy TPYIIIbI, PALIMOHAIBHO PACIPEENATh 00S3aHHOCTH U IIAaHUPOBATh
JesITeNIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJeKBaTHO OIIEHUBATh BKJIa/ KaXKIO0r0 U3 YUaCTHUKOB I'PYMIIbl B peLIEHHE paccMaTpUBaeMoil MpoOIeMBbl.
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3. Temarnuyeckoe MIaHUPOBAHUE C YKa3aHHEM KOJIMYECTBA aKaJIEMUYECKUX YaCOB, OTBOJUMBIX HAa OCBOCHUE K101 TeMbl yueOHoro npeamera «@U3UKA»

11 KJIACC
KouaunuecTBO 4acoB
DuiekTpoHHbie (udpoBbIE)
Ne i/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPAMMBbI KoHTpoabHbIe IMpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pazgen 1. QJIEKTPOJIUHAMUKA
bu6mmoreka [IOK
1.1 MarnuTtHoe 1noJie. DJIEeKTPOMarHuTHAsT HHITYKIIHS 11 1 3 hitps://m.edso0.ru/7f41c97¢
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
bubmuoreka [JOK
2.1 MexaHu4eCcKHe 1 AJIEKTPOMAarHUTHBIE KOJIeOaHMsI 9 1 https://m.eds00.ru/7f41c97¢
bu6mmoreka [IOK
2.2 MexaHuuyeckre U 3JIeKTPOMarHUTHBIE BOJIHBI 5 1 https://m.eds00.ru/7f41c97¢
bu6mmoreka [JOK
2:3 Onika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pa3zgea 3. OCHOBBI CHHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
3.1 OCHOBBI cIEIHAILHON TEOPUHU OTHOCUTEIIFHOCTH 4 1 bubmoreia LHOK
' H P https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
. bubmumoreka [JOK
4.1 OJIEeMEHTHI KBAHTOBOM ONTUKU 6 hitps://m.edso0.ru/7f41c97¢

15



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

bu6mmoreka [JOK

42 CTpoetiiie aToma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
43 ATOMHOE AP0 > https://m.edsoo.ru/7f41c97c
Uroro no pazueny 15
Paznen 5. 9JIEMEHTbI ACTPOHOMHUU U ACTPOPU3UKHU
bubmuoreka [JOK
5.1 DneMEHTBl aCTPOHOMUU U aCTPOPU3UKU 7 https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 7
Pa3nen 6. OBGOBIIAIOIIIEE IOBTOPEHUE
bubmuoreka [JOK
01 Obobuaroutee nosTopeHHe 4 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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