PatGouass nporpamma no yueoHomy npeamery «@usukay» (0a3a) Ha ypoBHe CpeaHero oo0uero
o0pa3oBanus B coorBercTBHMU ¢ PI'OC COO n ®OII 11 kaace

COJAEPKAHUE OBYYEHUA

11 KJIACC

Paznen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3auMoaeiicTBUE NOCTOSHHBIX MarHUTOB. MaruutHoe nose. Bektop
MAarHuTHOM UHAYKIUH. [[puHIMI cyneprno3suuuy MarHuTHBIX 1osiel. JIMHUM MarHuTHOM MHIYKIIMH.
KapTuna nuHMii MAarHUTHOM MHIYKIIMU TTOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHOoe Moje MNpOBOAHMKA ¢ TOKOM. KapThHa JIMHMA HMHIYKUIMM MAarHUTHOTO IIOJIA
JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJIHUKA, KATYIIKU ¢ TOKOM. OTBIT
Opcrena. BzanmoaelicTBue MpOBOAHUKOB C TOKOM.

Cuinia Amriepa, €€ MOyJIb M HalpaBJICHUE.

Cuna Jlopenua, e€ Mmonynb U HanpasiieHue. [[BuxkeHne 3apsKeHHOM 4acTUIbI B OAHOPOJIHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

SIBneHue JNEKTPOMArHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM  HMHAYKIMH.
DNEeKTPOABMKYIIAs CUJIa MHAYKITUU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIuK Dapanes.

BuxpeBoe nsyekTpuueckoe Imone. OJNEKTPOABHKYIIAS CHJIAa HHIAYKUUM B IPOBOJHHUKE,
JBUKYILIEMCS IOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHnykTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOBUKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNIeKTpOMarHuTHOE MoJIe.

TexHudeckue yCTpOMCTBA M TMPAKTUYECKOE TNPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN SJIEMEHTAPHBIX YACTHII, UHIYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIuHUY MHIYKITUY MarHUTHOTO TTOJISI.

B3aumMopeiicTBre JByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SBneHue AMEKTPOMAarHUTHON UHAYKITHH.

IIpasuio JleHua.

3aBUCHUMOCTD SJIEKTPOABMKYILEH CHJIBI MHAYKIMH OT CKOPOCTH W3MEHEHUSI MAarHUTHOIO
MOTOKA.

SIBrieHrE CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHrne MarHuTHOTO MOJI KATYIIKH C TOKOM.

UccnenoBanue neiCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue sSiBIEHUS SJIEKTPOMArHUTHON WHYKITHH.

Paznen 5. KoJsieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazZHummbsle Koj1edOanus



Konebarenpnass cucrtema. CBOOOJHBIE MeXaHWYECKHWE KojeOaHus. [apMoHMYECKHe
konebanusa. Ilepmon, wacrora, amrumatyga u  ¢aza  konebanuil. IIpyXMHHBIH MasTHUK.
MareMaTHuecKkuii MasgTHUK. YpaBHEHHE rapMOHUYECKUX KosiebaHuil. [IpeBparienne sHepruu npu
rapMOHUYECKUX KOJIeOaHMIX.

Konebarenbublit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUs B UACAIBHOM
Koue0aTebHOM  KOHTYpE. AHAQJIOTHUS MEXAYy MEXaHHYeCKUMH U 3JIEKTPOMarHUTHBIMHU
konebanusamu. @opmyna TomcoHa. 3aKkOoH COXpaHEHHsS] PHEPrUM B HJICATBHOM KOJIe0aTeIbHOM
KOHTYpE.

IIpencraBnenue o 3aryxaroUMx KosneOaHMAX. BBIHYKIEHHble MEXaHMYECKHE KOoJeOaHus.
Pe3onanc. BeinyxkieHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHNUS.

Ilepemennbiii Tok. CUHycOMIalbHBIA MEPEMEHHBIM TOK. MOIIHOCTE NEPEMEHHOIO TOKAa.
AMIUIMTYZAHOE U IEHCTBYIOLICE 3HAYEHUE CHIIBI TOKA M HAIIPSKCHHUS.

Tpancdopmarop. IIpousBoactBo, mnepenaya M MOTPEOJCHHE 3IIEKTPUUYECKOW HHEPIUU.
OKOJIOTUYECKME PUCKM TIpU NPOU3BOACTBE 3JeKTpodHepruu. KyibTypa HCHONIB30BaHUS
AJIEKTPO3HEPIUU B ITOBCEIHEBHOM JKU3HH.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: MIEKTPUUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOT'0 TOKA, JIMHUU JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanue napameTrpoB KoseOaTeNbHOM cHUCTeMBbl (MPYKUHHBIM WM MaTeMaTHYECKUN
MasTHHK).

Ha6moenue 3atyxaroniux kojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHbBIX KOJICOAHUH.

HaGimotenue pe3oHanca.

CB00OOIHBIC AJIEKTPOMATrHUTHBIE KOJICOAHMSI.

OcumsiorpaMMbl  (3aBUCHMOCTH  CHJIBI  TOKa W HAOpsOKEHUS OT  BPEMEHH) Ul
3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

Pe3onanc mpu mocnenoBaTeNbHOM COEIUHEHHHM PE3UCTOpa, KATYHUIKW WHAYKTUBHOCTH H
KOHJIEHCATOopa.

Mogens TMHUY 3JIEKTPONIEpPEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanne 3aBUCHMOCTH MEpHO/ia MajbIX KoJieOaHUH Ipy3a Ha HUTHU OT JJIMHBI HUTHU U
Macchl Ipysa.

HccnenoBanne INEpeEMEHHOIO TOKa B LENM M3 IOCIENOBAaTEIBHO  COEAMHEHHBIX
KOHJICHCATOPa, KaTyIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 3.1eKmMpoOMAZHUNIHBIE 0TTHbL

MexaHuueckre BOJIHBI, ycloBUs pacnpoctpanenus. [lepuoa. CkopocTh pacnipocTpaHeHUs U
JynHa BosiHBL. [lonepednsie ¥ poaonbHble BOJIHBI. VHTepdepeHusa u tudpakiuns MEXaHUYECKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJHBL. YCJIOBHS M3JIy4E€HUs OJJIEKTPOMArHWTHBIX BOJH. B3aumnHas
opueHTaius BekTopoB E, B, V B anekTpomarautHoi BonHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHEe,  NpeloMIIeHHe,  mnoispuzauus, audppakuus,  uHTepdepeHuus.  CKOpPOCTH
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI paguoCBsI3U U TeNeBUACHUA. Pagronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.



TexHuueckue yCcTpoWCTBA M MNPAKTUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIbTPA3BYKOBasl IUArHOCTHKA B TEXHHKE M MEIUILIMHE, pajap, pPaJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meys.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJH.

Konebnronieecs T€10 Kak UCTOUYHUK 3BYKa.

Habnronenune oTpaxeHus U MpeoMICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHnu u AMPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBO pe30HaHC.

HaGimoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMIA.

HccnenoBanue cBOMCTB IEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEIOMIIEHUE, MOSpU3aLys,
mudpakus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonnHeliHOE pacHpOCTpaHEHUE CBETa B OJHOPOJIHOM cpene.
Jlyd cBeta. ToUeUHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxeHHs cBera. llocTpoeHue H300paKEHUN B IJIOCKOM
3epKaie.

[Ipenomiienue cBera. 3aKOHBI MPEJIOMIICHHS cBeTa. AOCOIIOTHBINA MOKa3aTeNb MPEIOMICHHUS.
ITonnoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil oJIHOro BHyTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CioxkHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue u paccenBaroiiye TuH3bl. Tonkas nuH3a. @OKyCHOE paccTOsSTHUE U ONTHYECKas
cwia TOHKOM nuH3bL. llocTpoeHue u300paxkeHHl B COOMpPAIOMIMX U PACCEUBAIOIIUX JIMH3AX.
@opMyIia TOHKOW JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS HAOTIOICHHS
MaKCHUMyMOB U MHUHHUMYMOB B MHTEP(PEPEHLIUOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpaxius ceera. udpakuronHas pemeérka. Y caoBre HaOM0IeHUS IVIaBHBIX MaKCUMYMOB
MIPH MaJeHUH MOHOXPOMATHYECKOTO CBeTa Ha MU (PAKIIMOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHuuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: O4YKH, Jyna, (QoToammnapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsI ONTHKA, AU(PpaKIHOHHAs PeIéTKa,
HIOJIIPOU L.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpoCTpaHEeHUe, OTpaXKeHHe U IpesomiieHHe cBeTta. OnTudeckue
puOOpBHI.

IlosnHOE BHYTpEeHHEE OTpakeHHe. Moens cBeToBoa.

HccnenoBanue cBOWCTB N300paKeHH B THH3aX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

Hab6mronenue nntepdepeHimu ceera.

Habmtonenue nudpakiuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydeHue cekTpa ¢ HOMOIIbIO IPU3MBI.

[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKIINOHHON PEHIETKY.

HabmtoneHue nonspu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue nokaszarens NpeaoMIIeHUS CTEKIIa.

WccnenoBanue cBONCTB N300paxeHH B TMH3AX.



HabGmronenue qucnepcuu ceta.

Pa3nes 6. OcHOBBI cIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'paHuubl MPUMEHMMOCTH KJIACCUYECKOM MexaHuku. llocrymarsl crnenuanbHOM Teopuu
OTHOCUTEJIBHOCTH: HMHBAapUAaHTHOCTb MOJIYJs CKOPOCTM CBETa B  BaKyyMmMe, IPHUHLUI
OTHOCHUTEJIbHOCTH DWHILTEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aME/JIEHUE BPEMEHU U COKPAILIEHUE JITUHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13p MacChl C DHEPTUEH U UMITYJIBCOM PEIATUBUCTCKOM YaCTHULIBI. DHEPTUS IIOKOS.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmovl KGAHM OGO ONMUKU

®otonbl. ®opmyna [lnanka cBs3u dHEepruM (POTOHA C €T0 YACTOTOW. DHEPTrUs U HUMITYIIHC
¢dboToHa.

Otkpeite u uccnenopanue porodddexra. Onbiter A. I'. CroneroBa. 3akoHb! GoTordpexTa.
VYpaBuenue DiinmreiiHa i poroaddexra. «Kpacnas rpanuna» Gortorddexra.

JlaBnienue cBera. Onwithl [1. H. JIeOenena.

XHUMUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTPOHCTBA W TPAKTHYECKOE NpUMEHEHHEe: (POTOIIEMEHT, (HOTOAATUHK,
coJIHEeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03¢(heKT Ha ycTaHOBKE € IIMHKOBOM MJIaCTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

Cseroauos.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopra mo paccesHuto o -vactuil. [lnmaneraphas
Mozenb atoma. [loctynatel bopa. M3nyuenue u mornomieHue (GOTOHOB MpHU MEPEXone aroma ¢
OJIHOTO YPOBHS SHEPruu Ha Apyroi. Buasl cnexTpoB. CrieKTp ypoBHEH 3HEpruu aToMa BoJ0poa.

BonnoBele cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBON Jyaan3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUEHHE.

TexHudeckue yCTpOMCTBA W IPAKTHMYECKOE IMPHUMEHEHHME: CHEKTPaJbHBIM  aHAJIN3
(criekTpocKoI), J1a3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogpens omnbita Pezepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habuntoienue nuHeHvaThIX CleKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Ha6mronenne nuHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHUs snapa. OTKpBITUE PaINOAKTUBHOCTH.
OmnbiTel Pezepdopna mo onpeaeneHuio cocTaBa pajnOaKTHBHOTO H3inydeHus. CpoiicTBa anbpda-,
Oera-, raMMa-u3nydeHus. BiusHue paquoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.

OTtkpeiTHE TIpOTOHA M HelTpoHa. Hykinonnas moxaens siapa IeiizenOepra—lBanenko. 3apsn
anpa. MaccoBoe uncio sgpa. M3oTomnsl.

Anbda-pacnan. DIEKTPOHHBIM M TMO3UTPOHHBIM Oera-pacmaz. ['amma-uznydeHue. 3aKoH
PaZMoaKTUBHOIO pacraja.



DHeprus CBSI3U HYKJIOHOB B siipe. SnepHsbie cuibl. [ledekT maccsl spa.

Snepusle peakuuu. JleneHue U CUHTES SEp.

Snepubiii  peakrop. Tepmosinepubiii cuHTe3. [Ipobnembl M NEPCHEKTHBBI  SACPHOM
SHEPIreTUKHU. DKOJOTUYECKHUE ACTIEKTHI SI€PHOIN SHEPTreTUKH.

DOneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIIOCHHUS U PETUCTPAIIUH SJIE€MEHTAPHBIX YacTHII.

@dyHnaMeHTaIbHBIC B3aUMOACHCTBUS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHuueckue ycTpoilCTBa M IPAKTUYECKOE IIPUMEHEHHE: J03UMETp, Kamepa BuiibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6omMoOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUH U ACTPOPU3UKHU

Oransl pa3BUTUs acTpoHOMuUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3B€3anoro He6a. Co3Bes3aus, spKkue 3BE3/1bl, JIAHETHI, UX BUAMMOE JBHKEHUE.

Conneynas cuctema.

Connue. Conneuynast akTuBHOCTb. MicTounuk sHeprun CosnHia v 3B€3/1. 3BE3/1bl, X OCHOBHbBIE
XapakTEepUCTUKU. JlmarpamMmma «CHEKTPAJIbHBIA KJIACC — CBETHUMOCTBY». 3BE3IBI  TJIABHOU
MIOCJIEI0BATEIbHOCTH.  3aBUCUMOCTb ~ «Macca —  CBETUMOCTb» Ul 3BE3N  IJIaBHOM
[IOCJIeI0BAaTEeNbHOCTH. BHyTpeHHee crpoeHue 3BE34. COBpEMEHHBbIE IMPEACTABICHUS O
MIPOUCXOXAEHUHU U 3BoJronu CoslHLa U 3BE3/1. DTambl AKU3HU 3BE3I.

Mnineunsiii [Iyte — Hama [NanakTtuka. [lonoxxenue u npmwkenne Connna B [Namaktuke. Tumsl
rajiakTuk. PajguoranakTuku u kBazapel. UEpHbIE ABIPHI B sApax TaAKTHK.

Bcenennas. Pacmmpenne Bcenennoi. 3axkon Xa60ma. PaszOeranue ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe uznydyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabnooenus

Habutoienust HeBOOPYKEHHBIM IJ1a30M € UCIOJIB30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN JUIs
OTIpe/ieNICHUs] TOJOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3[HS
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon JlyHsl, mianet, Mneunoro [ytu.

O06o0maroniee NoBTOpPeHUE

Ponb ¢pusuky u acTpOHOMUU B 5KOHOMHUYECKOU, TEXHOJIOTUUECKON, COITUATBHOM U STUYECKON
cdepax IesTeNbHOCTH YeJIOBeKa, pOJib M MECTO (PU3UKU M aCTPOHOMHUHU B COBPEMEHHOW HAay4HOM
KapTUHE MUpPA, poiib (U3HUECKON Teopuud B (QOPMHUPOBAHUM MPEICTaBICHUNH O (U3HMUECKOi
KapTUHE MHUpa, MeCTO (hU3MUECKON KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJICTABICHUN O IPUPOJE.

MexnpeamerHblie CBA3U

Nzyuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 kilacce ocymecTBisercssi ¢ Yy4ETOM
COJIEpKaTENIbHBIX MEXIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOrUH, XUMUH, Treorpaduun
Y TEXHOJIOTHH.

Meosicnpeomemnvle noHAmus, CBSI3aHHBIE C HM3yYEHHEM METOJIOB HAyYHOTO TO3HAHMS:
SBIICHWE, HAYYHBIH (akT, runore3a, (U3MUEcKas BeJIMYMHA, 3aKOH, Teopus, HaOIIoJeHHE,
JKCIIEPUMEHT, MOACIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.



Mamemamuxa: pelleHue CUCTEMbl YpPaBHEHHUW, TPUTOHOMETpUYECKHE (QYHKIMH: CHHYC,
KOCUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U HX
MPOSKIIMM HAa OCU KOOPAHMHAT, CJIOXCHHE BEKTOPOB, MPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIIHIA,
MIPU3HAKU NI0J1I00US TPEYTOIbHUKOB, OIPEIeICHHE TUIOIAIU IUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snextpuyeckue SBJICHUS B KUBOW MpUpPOJE, KojieOaTeabHble ABUKCHUS B KUBOM
IIPUPO/IE, ONITUYECKUE SIBIICHUS B KUBOM NPUpPOAE, ACHCTBUE pajivallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE AaTOMOB U MOJEKYJ, KpHUCTaUIMYeCKash CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pelIéTKH, CIIEeKTPaIbHbBIN aHAU3.

l'eocpagpusa: MarHUTHBIE TOJIIOCA 3EMIIM, 3aJIeKW MAarHUTHBIX DPyA, (OTOCHEMKA 3eMHOI
IIOBEPXHOCTH, IPEJCKA3AHNE 3EMJIETPSCEHUM.

Texnonocus: AVMHUM DIIEKTPOIIEpENAy, I'E€HEpaTOp IMEPEMEHHOIO TOKa, 3JIEKTPOJBUIATEllb,
UHAYKIIMOHHAS T[e4yb, pajap, paguonpuéMHHUK, TeJNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHasl OaTapes.

IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHOro mnpeamera «®Pu3Mka» Ha ypOBHE CpenHero oluiero oOpa3zoBaHUS
(6a30BBIl yPOBEHB) JOJKHO 00ECIICYUTh JOCTHIKEHUE CIEAYIOINX TMYHOCTHBIX, METAPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJabTaThl OCBOEHUS ydyeOHoro mnpeamera «®Pu3nKa» TOJDKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTb OOYyYaroIuXcs PYKOBOJACTBOBATHCA C(HOPMUPOBAHHOM BHYTpPEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJAULIUOHHBIM LIEHHOCTAM POCCHIICKOro 0oOlIecTBa, pacuIMpeHne )KU3HEHHOTO
OIBITA U OIBITA IEATEIBHOCTH B IPOLIECCE peaanu3ali OCHOBHBIX HAIPABJICHUNM BOCIIUTATEIBHON
NEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpamaaHCKOro BOCIUTAHMSA:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MLMK  OOyyarolerocss Kak aKTHUBHOTO M|
OTBETCTBEHHOTO YJIEHa POCCUNCKOr0 OOIIEeCTBa;

NPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKUX TYMAaHUCTHMUYECKHMX U JAEMOKPAaTHYECKUX
LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIBbHOCTb B MHTEpPECAax TIpa)kJIaHCKOro oOlIecTBa,
y4acTBOBAaTh B CAMOYNPABIEHUHU B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHUE B3aMMOECHCTBOBATh C COIIMATIBHBIMU HHCTUTYTaMHU B COOTBETCTBHHM € X (YHKLUIMHU
Y Ha3HAYEHHUEM;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKON EATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS:

c(OPMHPOBAHHOCTH POCCUNUCKOM IpaxIaHCKOW MAEHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHUE K I'OCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSAM POCCUNCKUX YUEHBIX
B 00y1acT (PU3UKHU M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;

CMOCOOHOCTh OLIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELICHHs, OPUCHTUPYICH HA
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YUYEHOTO;

OCO3HaHUeE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAYyIIero;



4) 3¢TeTHYEeCKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHWE K MHpPY, BKIIOYas ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoii Hayke;

5) Tpy10BOro BOCIIMTAHUS

MHTEPEC K pa3indHbIM chepam mpodhecCHOHATBLHON IATEIIbHOCTH, B TOM YHCJIC CBS3aHHBIM C
¢U3MKOM ¥ TEXHMKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oynaymiedt mnpodeccun u
pean30BBIBATH COOCTBEHHBIC KIU3HEHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 W CaMOOOpa3oBaHWIO B 00JlacTH (DU3UKH Ha
MPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh  JKOJIOTHYECKOH KYyJIbTYpPhl, OCO3HAHWE TJIOOAIBHOTO XapakTepa
IKOJIOTUYECKUX MPOOIIEM;

TUTAHUPOBAHKE M OCYIIECTBIICHHUE JCHCTBHI B OKPY)KAIOIICH Cpejie Ha OCHOBE 3HAHMSI I[CIICH
YCTOWYMBOTO Pa3BUTHUS YESIIOBEUECTBA;

pacIIMpeHHEe OIbITa JEATSILHOCTH YKOJIOTUYECKOW HAIPABICHHOCTH Ha OCHOBE MMEIOIIUXCSI
3HaHUi 10 PH3HKeE,;

7) IEeHHOCTH HAYYHOTI'O TIO3HAHUS

Cc(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
¢bu3nveckoil HayKw;

OCO3HAaHWE IIEHHOCTH HAYYHOH IEATEIILHOCTH, TOTOBHOCTh B IpoOIecce M3ydeHUsS (DU3UKU
OCYIIECTBIISITh MMPOSKTHYIO U UCCIIEIOBATEIBCKYIO JCSITEIbHOCTh WHAUBUYAIbHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBHUS
Ba3oBble joruveckue aeiicTBUA:

CaMOCTOSITENTLHO  (POPMYIHpPOBaTH M aKTyaJIU3UPOBaTh MpPOOIEMy, paccMaTpuBaTh e€
BCECTOPOHHE;

OTIPEICIIATE TENIN JCSITSILHOCTH, 33]]aBaTh MTAPAMETPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3MUECKUX SBIICHUSX;

pa3pabathiBaTh IJIaH pEHICHHs MPOOJIEMbl C YUETOM aHAM3a UMEIOLINXCS MaTepUaibHBIX U
HEMaTepUaIbHBIX PECypPCOB;

BHOCUTH KOPPEKTUBHI B JCSITEIHLHOCTH, OIICHWBATh COOTBETCTBUE pPE3YyJIbTATOB IEJISAM,
OLICHUBATh PUCKU MOCIECTBUHN AEITETbHOCTH;

KOOPJIUHUPOBATh U BBINONHITH pPAOOTy B YCIOBUSIX PEATbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBITICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3soBble ucciienoBare/ibCKie AeHCTBUA:

BIIQJIETh HAYyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU TOHSATHUSMU M METOJaMU (PU3NYECKOM
HayKH;

BIIQJICTh HABBIKAMHU YYeOHO-HMCCIIEOBATEIIBCKOM W TPOSKTHOW IEATCIILHOCTH B 00JAcTH
(U3HUKH, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TOMCKY METOJOB pEIIeHHs 3aaad
(U3MUYECKOTO CoepKaHUS, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIQJICTh BHJIAMHU JICATCIHHOCTH IO ITOJIYYCHHIO HOBOTO 3HAHWS, €r0 WHTEPIPETAIHH,
PeoOPa30BAHUIO W MMPUMECHECHUIO B PA3JIMYHBIX YUCOHBIX CHTYAIMSIX, B TOM YHUCIE TIPH CO3JIaHUHU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;



BBISIBISITH IPUYNHHO-CIICACTBECHHBIEC CBA3H M aKTYyaJH3HPOBATh 337ady, BBABUTATh THIIOTE3Y
e€ peleHusi, HaXOAUTh ApTYMEHTHI JJIS JI0KA3aTeNIbCTBA CBOMX YTBEP)KICHHM, 3a1aBaTh MapaMeTphbl
U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh IMOJYYEHHBIC B XOJ€ PEIICHHS 3aJaudl Pe3yJbTaThl, KPUTUYECKH OLICHUBAThH
UX JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTENbHON NESITEIBHOCTH, B TOM
qHcIe MPHU U3YYeHUH (PU3HKH;

J1aBaTh OLIEHKY HOBBIM CHTYaIMsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;

YMETbh [IEPEHOCUTH 3HAHUSA 110 (PU3MKE B IPAKTUUECKYIO 00JIACTh )KU3HEACATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIE UJICH, IPEAJIaraTh OPUTHHAIBHbIE MTOIXO/bl H PEILICHHS;

CTaBUTH POOJIEMBI M 33J1a4H, JTOMYCKAIOUINE aJIbTePHATHBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQJICTh HAaBBIKAMHU TMOJy4eHUs WHpopManuu (PU3MYecKoro colepKaHus U3 HCTOUYHUKOB
pasHBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBIISATh TOWCK, AaHaIW3, CHCTEMAaTH3alUI0 U
MHTEPIIPETarIO0 HHYOPMALIUK Pa3IMUHBIX BUIOB U (OPM IPE/ICTABICHUS;

OLICHHBATh JOCTOBEPHOCTh MH(OpMAIINY;

UCIIOJIB30BATh CPEICTBa MH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3alMOHHBIX 33/7a4 C COOJIOACHHWEM TpeOOBaHUI
SPrOHOMHKH, TEXHHKH O€30TMacCHOCTH, THTHEHBI, PeCcypcocOepeKeHHs, MPAaBOBBIX M ATHYECKHX
HOPM, HOpM HH(OPMALMOHHOH 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJEPKAHUS B PA3IUUHBIX opMaTax ¢ y4éTOM Ha3HAYCHUS
uHbOpMAIMM ¥ [EJIEBOM ayJUTOPHUH, BHIOMpas ONTUMAIBHYIO (OpMy WPEIACTaBICHUS U
BU3YaJIM3all1H.

KoMMyHHKaTHBHBIE yHUBepCaJIbHbIE YUeOHbIC 1eliCTBUA:

OCYIIECTBJISTH O0IIIEHNE HA YPOKax (DU3UKU U BO BHE-YPOUHOM JIEATETLHOCTH;

pacno3HaBaTh MPEANOCHUTKN KOH(MIMKTHBIX CUTYAIlUH U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOX TOUYKY 3PEHUS C UCIOJIb30BAHUEM S3BIKOBBIX CPECTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON M MHIMBUYaTIbHOU PabOTHI;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBUUA C YYETOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN KaXJ0T0 WieHa KOJJIEKTUBA;

MIPUHUMATh LEIU COBMECTHOU JAEATEIHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JCHCTBUS
o €€ JOCTHKEHMUIO: COCTaBJIATh IUJIaH JCMCTBHUM, paclIpelessiTb pOJM € YYETOM MHEHUU
Y4aCTHUKOB, OOCYXKIaTh pe3yJIbTaThl COBMECTHON padOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIA M KAKIOTO YJaCTHHUKA KOMaHJbI B OOIIUI pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLICHUBATh HJEH C MO3ULMU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETHYECKOE MOBEACHNUE B PA3TMYHBIX CUTYAIUAX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1€iiCTBUSA
Camoopranmszauus:

CaMOCTOSATENIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO JEATEIRHOCTh B 00JIaCTH (PU3HKH U
ACTPOHOMHUHU, BBISIBIIATH MTPOOJIEMBI, CTAaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 33/1a4H;



CaMOCTOATENIBHO COCTAaBJATh IUIAH PEIIEHUs PACYETHBIX M KAYECTBEHHBIX 3a/ad, IUJIaH
BBITIOTHEHUS.  MPAKTUYECKOW paboThl C  Yy4ETOM HMEIOIIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

paciupsaTh paMKH y4eOHOTro NMpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JenaTh OCO3HAHHBIA BHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuicHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIUILUU B 00J1aCTH (DU3HUKH, TTOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OIICHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;

BIIQ/ICTh HABBIKAMU IMO3HABATEIBHON PEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHU U
MBICTIUTEIIbHBIX MTPOLECCOB, UX PE3YIBTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI peICKCUU TS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX MPU aHATIU3€E PE3YIbTATOB JIE€ATEIIBHOCTH;

MPUHUMATH €051, TOHNUMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIHTATOB JIEITEILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce AOCTHXEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaMMBI MO (U3MKE AJIs
YPOBHSI CpefHero oOlmiero oOpa3oBaHUs y OOYYAIOIIUXCS COBEPIICHCTBYETCS AMOIIMOHABHBIN
MHTEIUICKT, TPEATIOINIAT AN C(hOPMUPOBAHHOCTD:

CaMOCO3HAHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHHE,
BUJICTH HANPABJICHHS PAa3BUTHUS COOCTBEHHOI SMOIMOHATIBHON cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHHUs, BKIKOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH
3a CBOE TMOBEJIEHHUE, CTIOCOOHOCTh aJanTUPOBATHCS K SMOIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISTH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALUM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHKEHUIO LEIW U YCHexy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/IsI U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CHOCOOHOCTh IOHUMAaTh 3MOLMOHAIBHOE COCTOSHUE JIPYIHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUU OOIIEHHSI, CIOCOOHOCTh K COUYBCTBHIO U COMEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIONIMX CHOCOOHOCTh BBICTPAMBATh OTHOUICHHS C JIPYTUMU
JIFOJIbMH, 3a00TUTHCS, TIPOSIBIATH UHTEPEC U pa3peniaTh KOH(IUKTHL.

HNPEIMETHBIE PE3YJIBTATbBI

K xonny obyuenuss B 11 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

JNEMOHCTPUPOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHUKH WU TEXHOJIOTMH, B MPaKTHYECKON
JesTeIbHOCTH JIIO/IeH, LIEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBaTh TPAHULBI MPUMEHEHHMS] H3YYEHHbIX (U3UYECKHX MOJENel: TOYEUHBII
ANEKTPUYECKUH 3apal, Jyd CBETa, TOUEUHBIH UCTOYHHK CBETA, SJIEpHAsi MOJIETb aToMa, HyKJIOHHAs
MO/I€JIb aTOMHOT'O Si/ipa MPH pelieHnH (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3MUECKUE SBJIECHUS (MPOLECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKN M KBAHTOBOW (U3MKU: DJIEKTpHUYECKas MPOBOJMMOCTb, TEIJIOBOE, CBETOBOE,



XUMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJACHCTBME MAarHMWTOB, AJIEKTPOMAarHUTHAs
WHAYKIUS, JeMCTBUE MAarHUTHOTO TOJS Ha TPOBOJHMK C TOKOM MW JABIKYLIMHCA 3apsin,
AJIEKTPOMArHUTHBIE KOJIEOAHUSI M BOJHBI, NMPSAMOJIMHEHHOE PAaCHpPOCTPaHEHHUE CBETa, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U HOJNApU3alUsl CBeTa, JHUCIEpPCHUs CBeETa,
dbotoanekrpuuecknii dpdext (hoTodaddekr), cBeTOBOEC NaBleHHE, BOZHHUKHOBEHHE JMHEHYATOTrO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAs PalMOAKTUBHOCTD;

OIMCHIBATh M3YYECHHBIE CBOWCTBA BEIIECTBA (MJIEKTPHUUECKUE, MAarHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOAMUMOCTh PA3IUYHBIX CpEl) M AJIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI),
UCIIONB3YSl (U3MYECKUE BEJIIMYMHBL: DJIGKTPUYECKUM 3apsjl, Culla TOKa, OJIJIEKTPUUYECKOE
HaNpsDKCHUE, JICKTPUYECKOE CONPOTHUBICHHE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOJIBMKYILAS CHIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO IMoJisi, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTyIIKH, SHEPTUs SJEKTPUUECKOrO0 W MArHUTHOTO IOJieH, Mepuoj] W YacToTa KosiebaHuil B
Koje0aTeIbHOM KOHTYpE, 3aps] M cuja TOKa B MPOLECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosnebaHui, (POKyCHOE pacCTOSIHUE M ONTHYEeCKas CWJIa JIMH3bI, MpPH ONHUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3NUECKUN CMBICI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U €MHUIIBI, YKa3bIBATh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BETUUYUHY C IPYTMMH BETUYHMHAMU;

OIHCHIBATh U3YUYEHHBIC KBAHTOBBIC SIBJICHUSI U MTPOLIECCHI, UCIIONB3YS (PU3HUECKHUE BETUYUHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U YacTOTa CBETA, SHEPTUs U UMIYIbC (OTOHA,
MEpUOJT TIONypaclaga, HEPTUs CBSI3W AaTOMHBIX sJIEp, NMPH ONWCAHWM TPABWIBHO TPAaKTOBAThH
(bU3NYEeCKU CMBICI MCIIOJIb3YeMbIX BEIMYMH, UX 0003HAYCHHS U €IWHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYI0 BEIMUYMHY C JPYTUMU BEIWYMHAMH, BBIUUCISTH 3HAYCHUE
(bu3MYECKOI BETUYHHBL;

aHATM3UPOBATh (PU3UUYECKHUE TMPOLECCHl U SBICHUSA, HCHONB3ySd (PHU3UUECKUE 3aKOHBI H
NPUHIUIBL: 3aK0H OMa, 3aKOHBI MTOCTIEIOBATEIHHOTO U MAPaLICIIEHOTO COSANHEHHSI TIPOBOJHUKOB,
3akoH JDxoyns—JleHna, 3akoH JJIEKTPOMATHUTHOW UWHAYKLHU, 3aKOH MPSIMOJIHMHEHHOTO
pacipoCTpaHEHUs! CBETA, 3aKOHBI OTPaXEHUS CBETA, 3aKOHBI IMPEJIOMIICHHS] CBETa, YpaBHEHHE
OliHmTeHa Uit poTo3ddexTa, 3aK0OH COXpaHEHUS] SPHEPTUU, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH
COXpaHEHHS AIIEKTPHUECKOTO 3apsi/ia, 3aKOH COXpaHEHHUS MaCCOBOTO YHCIIa, MOCTyIaThl bopa, 3akoH
palMOAaKTUBHOTO pacmajza, MHpU 3ITOM pa3iIuyaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BbIpAaXKEHUE U YCIOBUS (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH;

OTIPEIeNIATh HANPaBJIeHUE BEKTOPa WHAYKIIMU MAarHUTHOTO TOJISt TPOBOIHUKA C TOKOM, CHIIBI
Awmniepa u cuinsl JIopenna;

CTPOUTH M OMKCHIBATh N300pa’keHHE, CO3/1aBaeMOe TNIOCKUM 3€pKajioM, TOHKOH JIMH301;

BBIMOJIHATE JKCHEPUMEHThI 1O HCCIEAOBAaHHIO (U3NYECKUX SBICHUH U TPOIECCOB C
WCTIOJIH30BaHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHIA: TIPU 3TOM (OPMYIHPOBATH MPOOIIeMy/3a1aqy
U THUNOTE3y Y4eOHOrO SKCIIEPHMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO 00O0pYHIOBaHWS,
MIPOBOJIUTH OMBIT U (POPMYIUPOBATH BBIBOIBI;

OCYILLECTBIATH NPSMbIE U KOCBEHHBIE U3MEPEHUs (U3NUYECKUX BEJIWYMH, IPU 3TOM BBIOUPATh
ONITUMAITBHBIA CITOCOO M3MEPEHUs W WCIIOJIb30BaTh W3BECTHBIE METOBI OIEHKH ITOTPEITHOCTEH
N3MEPEHMU;

HCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYUH C HCIOJIb30BAHUEM MPSIMBIX HW3MEPEHUI:
IpU 3TOM KOHCTPYHUPOBaTh YCTaHOBKY, (PUKCHUPOBATh pE3yJbTAaThl IMOJTYYEHHOW 3aBHCHMOCTH
(bU3NYEeCKUX BETMYMH B BHJIE TaOJIUI] U TPApHUKOB, AETAaTh BEIBOBI 0 pe3yJIbTaTaM MUCCIIETOBAHMS,

coOmoath TpaBwia 0€30MacHOTO Tpyda MNpPH TIPOBEICHWH WCCICIOBAHUNH B paMKax
y4eOHOT0  SKCIEpUMEHTa, y4eOHO-HUCCIIEOBATENIbCKOM M NPOEKTHOH  JIEeATENbHOCTH ¢
MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOpaToOpHOTo 000pYJOBAHUS;

pemaTh pacu€éTHBIC 33a/1a4d C SIBHO 33JJaHHOH (PM3NIECKON MOJEINBI0, UCIIONB3Yys (hPU3NIECKHE
3aKOHBI ¥ TIPHUHIMUIBI, HA OCHOBE aHAIW3a YCJIOBUS 3a/1a4d BHIOMpPATh (PU3MUECKYIO MOEIb,



BBIICTIATh (DU3MUECKHE BEIUYUHBI U (QOpPMYNbl, HEOOXOJUMBbIE UIsi €€ pelIeHHs, MPOBOIUTH
pacy€Thbl U OLIEHUBATh PEATbHOCTH MOTYUYEHHOTO 3HAaUeHUsS (PU3UUECKON BETMYUHBI;

pelars KaueCTBEHHBbIE 3a/layd: BBICTpauBaTh JIOTMUECKH HENPOTUBOPEUMBYIO LIETIOYKY
paccyXIeHUii ¢ OTOPOi Ha U3yYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3HUECKUE SIBICHHUS;

WCIOJIb30BaTh MPHU PELICHUU y4eOHBbIX 3a7au COBPEMEHHbIE MH(GOPMAIMOHHBIE TEXHOJIOTHH
JUId TIOMCKA, CTPYKTYpUPOBAaHHS, HMHTEPIPETALMd M IPEICTaBICHUs] Y4yeOHOM M HayyHO-
MOMYJSIPHON MH(OPMAINH, MOTYYSCHHON M3 pa3IMYHBIX UCTOYHHKOB, KPUTUYECKH aHAIU3HPOBATH
MoJIy4aeMyro HH(POPMAIHIO;

OOBSCHATH MPUHIMIBI ISHCTBUS MAIllMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
YCIOBHS UX 0€30MacCHOT0 UCTIOIB30BAHUS B IIOBCETHEBHON KU3HU;

MNPUBOAMUTH TMPHUMEPHl BKJIA/Ja POCCHICKHX W 3apyOEeKHBIX YUYEHBIX-(DU3MKOB B DPa3BUTHE
HayKH, B 00bSICHEHHE IIPOIECCOB OKPYXKAIOUIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KU3HU Uil 00eCIIeYeHHUsI
0€30macHOCTH NpU OOpAaIIeHUH ¢ MPUOOpaMHU M TEXHUYECKHMMHU YCTPOMCTBAMH, JUIA COXPAaHEHHS
3J10pOBbS U COOJIIOICHNS HOPM IKOJIOTUUYECKOTO MOBEACHMS B OKPYKAIOLIEH cpeie;

paboTaTh B TpyIMIE C BHIOTHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IIIAHUPOBATH paboOTy
TpYNNbl, palMOHAIBHO paclpefensiTh OO0sI3aHHOCTH U  IUIAHUPOBATh  JESATENBHOCTh B
HECTaHJApPTHBIX CHUTYyalUsAX, aJI€KBaTHO OIIEHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TPYIIIBI B
pelieHrne paccMaTpuBaeMon IPOOIJIEMBI.

11 KJIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jie/ioB U
Kourpousbnsbie | IIpakTnueckue
n/m | TeM NporpamMmsl Bcero

padoThI padoThI

Paznea 1. JIEKTPOJANHAMUKA

MaruauTtHoe 1noJe.
1.1 11 1 3
DneKTpoOMarHuTHasi MHAYKLIHS

Hroro no pazneny 11

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

21 Mexannueckue u 9 1
' ANEKTPOMArHUTHBIE KoeOaHus

Mexanuueckue 1

2.2 5 1
ANEKTPOMATrHUTHBIE BOJHBI

2.3 | OnTuka 10 3

Uroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

OCHOBBI CTICTTHATBHOM TEOPUH

3.1 4 1

OTHOCHUTCIBHOCTU




Hroro no pasgeny

Pa3nesn 4. KBAHTOBAS ®U3UKA

4.1 DJ1eMEHTHI KBAHTOBOM OIITUKHA

4.2 | Ctpoenue atoma 4
4.3 ATOMHOE PO

Uroro no pazueny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

OEeMEHTBI ACTPOHOMUHU U

51 7 1
acTpou3uKu

Uroro no pazneny 7

Pa3nesn 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maroiiee MOBTOPECHHE 4

Uroro no pazneny 4

PesepBHOe Bpems 3

OBILIEE KOJIMYECTBO YACOB 68 4

I10 ITPOIT'PAMME




