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COILEPKAHUE OBYYEHUSA
11 KIIACC
Pa3znea 4. JiiekTpoguHAMUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3aummonelcTBHE IOCTOSIHHBIX MAarHuToB. MarHutHoe mnone. Bekrtop
MAarHuTHOM MHAYKUWU. [IpuHOUMI Cynepno3uLuMM MarHUTHBIX IOJIEH. JIMHMM MarHUTHOW WHAYKIMH.
Kaprtuna nuHuii MarHuTHOM MHAYKIMH MOJIS1 TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie MPOBOAHMKA ¢ TOKOM. KapTuHa NMHUN MHIYKUMA MArHUTHOTO MOJIsl JIJTMHHOTO
MPsIMOTO MPOBOJAHMKA M 3aMKHYTOTO KOJBLEBOIO MPOBOJAHHMKA, KaTyWIKM ¢ TOKOM. OmbIT Opcrena.
B3anmopencTere NpoOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ mMoayiab M HampaBiieHHe. [[BHkeHHE 3apsDKEHHOM YacTHII B OJJHOPOIHOM
MarHuTHOM noje. Padota cunsl Jlopenua.

SIBnenue  dnekTpoMarHUTHOM — wMHAyKuuu.  [IoTOK  BekTopa  MarHUTHOM  HMHIYKIMH.
DNEeKTpOABMKYILAs CUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHykuuu dapazes.

BuxpeBoe snexkrpuueckoe mosue. DIeKTPOABUKYINAS CUla HHIYKIUUA B MPOBOJAHUKE, IBIKYIIIEMCS
MOCTYNATEJIbHO B OAHOPOIHOM MarHUTHOM IOJIE.

IIpaBuio JleHna.

NHyKTUBHOCTD. SIBIE€HNE CAMOMHAYKIIMHU. DNEKTPOABUKYIIAs CHUIIA CAMOUHTYKLIUH.

DHeprusi MAarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DNEeKTPOMarHuTHOE IOJIe.

TexHuueckue yCTpoNUCTBA M MPAKTUYECKOE TPUMEHEHHUE: MIOCTOSTHHBIE MAarHUTBI, 3JICKTPOMArHUTHI,
3JEKTPOJIBUTaTeNb, YCKOPUTEIH 3JIEMEHTAPHBIX YAaCTUL, MHAYKIIUOHHAS M€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIYKIUY MAarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMATHUTHON MHAYKIUU.

[IpaBuio JleHna.

3aBHUCHUMOCTD AJIEKTPOJIBHXKYILIEH CHIIbI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TOTOKA.

SBnenne caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenre MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnepoBanue necTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JI€KTPOMAarHUTHON WHIYKITUH.

Pazpnen 5. KosieGannsi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUNHbLE KOJIEOAHUS

Konebarenpuast cucrema. CBOOOAHBIE MeXaHMUYecKue KolebaHus. ['apMoHWYECKHE KoJeOaHUs.
[lepuon, wactora, ammutyaa u (aza konedanuii. [IpyXMHHBIM MasTHUK. MaTeMaTHYeCKU MasTHUK.
YpaBHeHHe rapMOHUUECKHX KoneOanuii. [IpeBpaiieHue sHepruu mpu rapMOHNYECKUX KOJIeOaHUSX.

Konebatenpupiii  koHTYp. CBOOOAHBIE  AJIEKTPOMATHUTHBIE  KOJEOAHUS B  HJICAIIBHOM
KoJe0aTeIbHOM KOHType. AHAJIOTHUS MEXKIYy MEXaHWYECKUMH U JJIEKTPOMATHUTHBIMU KOJEOAHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B HI€aTbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienre o 3aTyxalomMX KoleOaHUSX. BBIHYKICHHBIE MEXaHUYECKUE KOJICOaHMs.
Pe3onanc. BeiHyx1eHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUSI.

[lepemennbiii Tok. CHHyCOMAANbHBIA TMEPEMEHHbIH TOK. MOIIHOCTh NEPEMEHHOr0 TOKa.
AMIUTATYAHOE U JEHCTBYIOIIEE 3HAYEHNE CUJIBI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. [IpouwsBoacTBo, mepenaya ¥ MOTPEONIEHUE  AIEKTPUUYECKOW  DHEPTHH.
DKOJIOTMYECKUE PUCKHU IPH MPOU3BOJACTBE AIEKTpodHepruu. KypTypa HCIOIb30BaAHNS 3JIEKTPOIHEPTUU
B MOBCEHEBHOM KU3HH.

TexHuueckue yCTpoHCTBA M NPAKTHYECKOE MNPUMEHEHHE: SJICKTPUYECKHIl 3BOHOK, TE€HEpaTop
MEPEMEHHOT0 TOKA, JIMHUH JIEKTpoIepeaay.



Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTeIbHOW cHUCTeMbl (NPY)KMHHBIA WJIM  MaTeMaTHYeCKHM
MasITHUK).

HaGumrotenune 3aTyxaronmx KojaebaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3oHanca.

CBOOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHus.

OcuworpaMMsl (3aBUCHMOCTH CHJIBI TOKA U HaIlIPSDKEHUS OT BPEMEHM) Ul 3JIEKTPOMArHUTHBIX
KoJeOaHuH.

Pe3oHanc mnpu MocienoBaTeIbHOM COECIMHEHUM PE3UCTOpA, KATyIIKM MHIYKTUBHOCTU U
KOHJIEHCATOopA.

Mozenb TMHUY 3JEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue 3aBUCUMOCTH NIEPUOJIa MANIBIX KoJeOaHHUI Ipy3a HAa HUTH OT JUIMHBI HUTU U MacChl
rpysa.

HccnenoBanne mnepeMeHHOro TOKAa B LIENMM U3 IOCIEI0BATENIbHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTyLIKHU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumMHbvle 60JIHbL

Mexanudeckue BOJIHBI, ycloBus pactipoctpanenusd. [lepuon. CkopocTs pacnpocTpaHeHUs U JIIMHA
BoJIHEL [lonepednsie u mpoobHbIe BOJTHBL. MHTEphepeHus u qudpakiins MEXaHHIECKUX BOJTH.

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

DONEeKTPOMarHUTHHIE BOJHBL. YCJIOBHUSI M3JIY4YEHHsS DJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHrauus BekropoB E, B, V B snexrpomaruutHOi BoOiHE. CBONCTBA 3JIEKTPOMATHUTHBIX BOJIH:
OTpaKeHHE, TpeNoMIIeHHEe, ToJspu3anus, qudpakuus, natepdepenius. CKOPOCTh IEKTPOMArHUTHBIX
BOJIH.

[Ikana s5eKTpoMarHuTHBIX BOJH. [IpMeHeHHe 3IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHUUMIBI paguoCcBs3U U TeNEeBUACHUS. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKatoIIeH CpeJibl.

TexHuueckue yCTpOHMCTBA M MNPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yJIbTPa3ByKOBas MAarHOCTHMKAa B TEXHUKE U MEIUIMHE, pajap, paAuoONpUEMHUK, TEJIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpoCTpaHEHHE OMEPEYHbIX U MPOJOIbHBIX BOJIH.

Konebmromnieecs Teno kak HCTOUHUK 3BYKa.

Habmonenue otpakeHus U NpeIoMICHUS MEXaHUYECKUX BOJIH.

Habmtonienue nntepdepeHny U AMPpakiui MEXaHUUECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYI0M U 9aCTOTOM KOJIeOaHUA.

HccnegoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPaXeHHWE, MPEJOMIICHHE, MOJspU3anus,
nudpaxus, UHTeppepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonuHeitHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOW cpene. Jlyu
cBera. TOUeUyHbIN UCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300paxeHui B TIIIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEIOMJICHUS CBeTa. AOCONIOTHBIA IOKa3aTellb MPEIOMIICHUS.
[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yro MoJIHOro BHYTPEHHEr0 OTPasKEeHUS.

Hucniepcus ceera. ClioxxHbIH cocTaB Oenoro cera. L[Ber.

Cobuparomye 1 paccenBaroliye JUH3bl. ToHKas JruH3a. POKYCHOE pacCTOSHHE U ONTHYECKas CHIla
TOHKOHM JH3BIL. [TocTpoeHune n3o0pakeHni B COOMPAIOLINX U pacCeUBAONINX JMH3aX. DopMya TOHKOH
JUH3bI. Y BEJINMUEHNUE, 1aBaeMoe JTUH301.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BomnoBas ontuka. MaTepdepenums cBera. KorepeHTHbIE WCTOYHHMKH. Y CJIOBHS HAOMIOACHUS
MakCUMyMOB W MHHHUMYMOB B HWHTEPPEPCHIMOHHOW KapTWHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.



Hudpakus ceeta. Judpakuuonnas pemeérka. Y ciaoBue HaOMIOACHUS TNIaBHBIX MAKCUMYMOB IMPH
Ma/ICHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus cBera.

TexHuueckue ycTpoHCTBa M NpPaKTUYECKOE MPHMEHEHHWe: OYKHW, Jyna, QoToanmnapar,
MPOEKIIMOHHBIA amnmapar, MHKpPOCKOIN, TEJeCKON, BOJOKOHHAs ONTHKA, AU(PPAKIHOHHAS peIIETKa,
HOJIIPOU L.

Jlemoncmpayuu

[IpsiMonnHeitHOE pacpocTpaHeHHe, OTPAKEHHUE U MpesloMiIeHne cBeTa. OnTudeckue npudopsl.

[TonHoe BHyTpeHHEe oTpaxkeHue. MoJienb cBeToBOIa.

HccnenoBanue CBOMCTB U300payKEHHIA B JIMH3AX.

Monenu MUKpOCKOIIa, TEIEeCKOoIIa.

HaGmonenue naTepdepeHIm cBera.

Hab6monenue qudpakuum cBera.

HaGmonenue aucrepcuu cBera.

[ToydyeHue cekTpa ¢ HOMOIIbIO MPU3MBI.

[TosnydyeHune ciekTpa ¢ HOMOLIbIO AUPPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue nmokaszatens IpeIoMIeHUs CTEKIIA.

HccnenoBanue cBONCTB N300paKeHU B TMH3AX.

Habmronenue aucnepcun cBera.

Paznen 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'panunel  OpPUMEHMMOCTH — KiaccHueckod MexaHuku. [locTynaTel —crneuuaibHOW — TEOpHH
OTHOCHUTEJIbHOCTU: MHBAapPUAHTHOCTh MOJYJIi CKOPOCTH CBETa B BAaKyyMe, IMPHUHIMII OTHOCUTEIBbHOCTU
OWHIITENWHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aM€/JIEHUE BPEMEHU U COKPAILIEHUE JITTUHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b Macchl C 3HEPTUel U UMITYJICOM PENSATUBUCTCKOMN YaCTHUIIbl. DHEPTUS IOKOS.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

®otonbl. Dopmyina [InaHka cBs3U HEpruM (HOTOHA € €ro YacTOTON. DHEprus U UMIYJIbC (POTOHA.

OtkpeiTue u uccienoBanue ¢orodpdexra. Onbitel A. I'. CromeroBa. 3akoHbl (oTodddekTa.
VYpaBuenue DiinmreitHa i poroaddexra. «KpacHas rpanuna» Gororddexra.

Hasnenue ceera. OnwiTel [1. H. JleGenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHuyeckue ycTpoiicTBa M MpakTUUYECKOE NMpUMEHEHHE: (POTOINEMEHT, (POTONATUUK, COTHEUHAS
Oarapesi, CBETOAUO.

Jlemoncmpayuu

®oTodddeKT Ha YCTAaHOBKE ¢ IUHKOBOM MIIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO (oTOdPeKTa.

Cseroauos.

Conneuynas Garapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pe3depdopna mo paccesauto o -dactuil. [ImanerapHas Mojaenb
aroma. Iloctynarel bopa. WU3nydyenue u nornomeHue (GOTOHOB MPH MEpeXo/ie aToMa ¢ OJHOTO YPOBHS
SHEpTruM Ha Apyroil. Buasl cnektpoB. CrieKTp ypOBHEHN SHEPTUU aTOMa BOJIOPOJA.

BonnoBble cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnycKynspHO-BOJIHOBOW JyaIu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.

TexHu4yeckue ycTpoHCTBAa M MPAKTUUECKOE NPUMEHEHME: CIIEKTPAIbHBIN aHaIN3 (CHEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenne JJIMHBI BOJIHBI J1a3epa.

HalGmronenne nuHeRvaThIX CIIEKTPOB M3TyUCHHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, n1abopamoptule pabomuol

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0Ka3bIBAIOLIUE CIOKHOCTh CTpOeHUs sapa. OTKpbITHE pPaJAMOAKTUBHOCTH.
OmnsiTel Pesepdopna mo omnpeneneHuio coctaBa paauoakTUBHOro uanydenus. CBoiicTBa anbga-, Oera-,
raMMma-u3ilydeHus. BiausHue paaioakTUBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTtkpbITHE TIPOTOHA W HeWTpoHa. HykinonHas moxens siapa ['eiizenOepra—lBanenko. 3apsia sapa.
Maccosoe uncio sapa. M3otomsl.

Anbda-pacnan. DNEKTpOHHBIM W TO3UTPOHHBIM Oera-pacmaa. [‘amma-usnydenwe. 3akoH
pasAMoaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl siipa.

SAnepusle peakuuu. JleneHne U CUHTE3 SAeEp.

Anepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl W TEPCHEKTUBBI SIEPHON DHEPTETHKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON IHEPTETUKH.

DOneMeHTapHble yacTUlbl. OTKPBITHE [TO3UTPOHA.

Metobl HaOMIOICHHUS U PETUCTPAIIH FIIEMEHTAPHBIX YaCTHII.

OdyHaamMeHTalbHbIe B3auMOoieiicTBUs. EqUHCTBO (hr3rueckoil KapTUHBI MHpA.

TexHru4eckue yCTpoMCTBAa M IPAKTUYECKOE NMPUMEHEHHE: N03UMETpP, KaMepa BuibCcoHa, snepHbIit
peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CuéTYnK HOHM3HUPYIOLIUX YaCTHUILI.

Vuenuueckuii sxcnepumenm, 1ab6opamopHvle pabomul

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

Paznen 8. DiieMeHTBHI ACTPOHOMMY U ACTPOPU3MKH

Ortanbl pa3BUTHs acTpoHOMUHU. [IpUKinaHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé€3anoro Heba. Co3Be3nust, spkue 3BE3/1bl, IJIAHETHI, UX BUAUMOE JIBHIKEHUE.

Conneynas cuctema.

Connue. ConHeuHas akTUBHOCTb. Mctounuk sHeprum ConHua u 3BE31. 3BE3IbI, X OCHOBHBIE
XapakTepUCTHKU. JluarpaMMa  «CHEKTpPaJbHBIM  KjJIacC —  CBETHMMOCTBb».  3BE3Ibl  IJIaBHOU
MIOCJIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca — CBETHMMOCTB» JUIsl 3BE3]l IVIAaBHOM IOCIE0BATEIbHOCTH.
BuyTtpennee crpoenue 3B€371. COBpEMEHHBIE MPECTABIECHUS O ITPOUCXOXKACHUH U 3Botonuu ConHIa u
3BE37. DTarbl )KU3HU 3BE3]L.

Mneunsiii Ilyte — nHama [anaktuka. Ilonmoxenne u aBumxenue ConHua B [Namaktuke. Tumsl
rajakTuk. PaguoranakTiky 1 kBazapsl. YEpHbIE IBIPHI B siipaxX rajlakTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa06na. PazOeranue ranaktuk. Teopust Bosbmioro
B3pbIBA. PeNIMKTOBOE M3ITydYeHHE.

MacutaGHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnplie mpo6ieMbl aCTpOHOMUM.

Vuenuueckue nabnrooenus

Habntonenuss HEBOOPYXEHHBIM TJ1a30M C HUCIHOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUH ISt
OTIpeJIeNIeHUs] TIOJIOKEHHUs HEOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3qusi CeBepHOTo
MOJTIIApHS U SIPKHUE 3BE3BL.

Habmtonenus B treneckon JlyHsl, mianer, Mieunoro IlyTu.

O0o01maruiee NOBTOPEHNE

Ponb ¢u3uMKM M aCTPOHOMHMHM B 3KOHOMHYECKOH, TE€XHOJIOTMYECKOH, COLMAIBbHOW M 3THYECKOU
cdepax AesTeTbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH U aCTPOHOMHH B COBPEMEHHON HAyYHOU KapTUHE
MHUpa, poJib (PU3NYECKOi Teopur B (POPMUPOBAHUU NPEICTABICHUH O PU3HMUECKON KapTUHE MHPA, MECTO
¢bu3nyeckoil KapTUHBI MHpa B OOLIEM pALy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O
IIPUPOJIE.

MexnpeamMeTHblie CBSI3H

W3yuenne kypca ¢usuku ©O6a3oBoro ypoBHs B 11 Kiacce ocymiecTBisiercs ¢ y4€TOM
COJZIEPKATENIbHBIX MEXIIPEJAMETHBIX CBsI3€l € KypcamMH MaTeMaTHKH, OMOJIOTHH, XUMHHU, reorpadpuu u
TEXHOJIOTHH.



Medsicnpeomemnole nonsimusi, CBSI3aHHBIE C M3yUYCHUEM METOJIOB HAYYHOTO ITO3HAHUS: SIBJICHHE,
HayudHbIi akT, THMOTe3a, (U3MUECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOACHHE, SKCIIEPHUMEHT,
MOJICTTUPOBaHUE, MOJICITb, U3MEPCHHE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (QYHKIIUU: CUHYC, KOCHHYC,
TaHI'€HC, KOTAHT'€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXJIECTBO, BEKTOPHI M HX IPOCKIHMH HA OCH
KOOpJIMHAT, CIIO)KEHHWE BEKTOPOB, TIPOHW3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, TPU3HAKU MOH00US
TPEYrOJBLHUKOB, ONPEICICHHE IIOMIAIN IUIOCKUX (GUTYp U 00BEMa Tell.

buonocus: dneKTpUYeCcKue SBICHHUS B JKUBOW MpUpOE, KojeOaTelnbHBIC BIKEHUS B YKHBOU
MPUPOJIC, ONITUYCCKUE SIBJICHUS B YKUBOU MPUPOJIEC, ACHCTBHE PaJMallii Ha )KUBBIC OPraHU3MBbI.

Xumus: CTpOGHHWE aTOMOB W MOJEKYJ, KPHUCTaNIMYecKas CTPYKTypa TBEPABIX TEN, MEXaHU3MBI
00pa30BaHMs KPUCTAUIMICCKON PEIIETKH, CIICKTPAJIbHBIA aHAIIH3.

leocpaghus: MarHUTHBIE TIONMIOCA 3EMJIM, 3aJ€KH MArHUTHBIX pyA, (GOTOChEMKA 3EMHOU
MMOBEPXHOCTH, TPEJCKA3aHNE 3eMJICTPSCCHHUH.

Texunonoeusi: IJMHUW DIEKTpOIIEpeNad, TEHEPaTop TMEPEeMEHHOTO TOKA, JJICKTPOJBHUTATEINb,
WHIYKIIMOHHAS Ie€Yb, pajap, pPaadonpuéMHHUK, TEJICBU30p, aHTeHHa, Teinedon, CBY-meus,
MIPOSKIIMOHHBIN anmnapar, BOJIOKOHHAS OTITHKA, COJTHEYHAsI OaTapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUS
OcBoenue yueOHoro npeamera «Pus3uka» Ha ypoBHE CpeaHEro oOmiero odpasoBaHus (0a30BbIi
YPOBEHB) JIOJDKHO 00ECTIEUHUTh JTOCTHYKEHUE CIEAYIONIMX JTMYHOCTHBIX, METAPEIMETHBIX M MPEAMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIbTATHI
JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOTro npeamera «Du3uka» T0JKHBI OTpaXaTb TOTOBHOCTD
U CIIOCOOHOCTH O00YYaroIUXCs PyKOBOACTBOBAThCA CPOPMHUPOBAHHONW BHYTPEHHEH MO3UIMEH TUYHOCTH,
CUCTEMON IIEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOLIUX
TPAaJUIIMOHHBIM IICHHOCTSM POCCHUICKOrO OOIIEeCTBa, pacIIMpeHHe >KU3HEHHOTO OIBITa W ONbITa
NeSITeIbHOCTH B TPOIIECCEe peaii3allil OCHOBHBIX HANpaBICHHUM BOCIUTATENbHOMN JEATEIbHOCTH, B TOM
YHCIIe B YaCTH:
1) rpa:knaHCKOro BOCIIMTAHUSA
c(OPMHPOBAHHOCTh TPAKIAHCKON MO3ULMHU OOYYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOT0 0011eCTBa;
MPUHATHE TPATUIIMOHHBIX O0IIEYETOBEUYECKUX TYMAHUCTHIECKUX U IEMOKPATHIECKUX IEHHOCTEIH;
TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIBHOCTh B MHTEPECax IPaXk/IaHCKOro 00IeCTBa, y4aCTBOBATh
B CaMOYIIpaBJICHNH B 00pa30BaTeIbHOW OpTraHU3aINH;
yYMEHHE B3aMMOJICHCTBOBATh C COIMAIbHBIMU WHCTUTYTaMU B COOTBETCTBUU C UX (QYHKUIUSAMHU H
Ha3HAYCHUEM;
TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOM NEATEIbHOCTH;
2) NATPHOTHYECKOTO BOCTTUTAHUS
c(hOpPMHUPOBAHHOCTH POCCUICKON TPaT1aHCKON UACHTUYHOCTH, MTATPHOTU3MA;
[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSM POCCUHCKUX YYEHBIX B
o0nactu HU3MKU U TEXHUKU;
3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;
CIIOCOOHOCTh OIIGHMBATh CHTYallMI0O W TNPHHUMATh OCO3HAHHBIC pEIICHUS, OPHEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JEATEIbHOCTH YUEHOTO;
OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUNBOIO OYyAyIIEro;
4) 3cTeTHYECKOr0 BOCIIMTAHUS:
ACTETUYECKOE OTHOIICHHE K MHpYy, BKJIIOYAs OICTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
¢u3nyeckoil Hayke;
5) Tpy10BOT0 BOCIUTAHUS
UHTEpEeC K pa3iuyHbIM cdepaM MpohecCHOHATBHONW NeATeNbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
(GU3MKON U TEXHHKOM, YMEHHE COBEpILaTh OCO3HAHHBIN BbIOOp OyayIiel npodeccuu U pean30BbIBATh
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;
TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHMIO MU CamMoOOpa3oBaHWIO B oOmacTu (U3UKH Ha
MPOTSDKEHUU BCEH JKHU3HU;
6) 3K0JIOrHYecKOro BOCIUTAHMS
C(OPMHPOBAHHOCTh  3KOJOTMYECKOH  KYJBTYpbl,  OCO3HaHME  TIJ00AJBHOTO  XapakTepa
9KOJIOTMYECKUX MPOOIIeEM;
IUTAHUPOBAHUE U OCYILECTBIICHHE JEHCTBUH B OKpY’)Kalolled cpele Ha OCHOBE 3HAHMS Liejel
YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA;
pacuIMpeHne OmbiTa JAEATEIbHOCTH HKOJOTHYECKON HAINpaBI€HHOCTH HA OCHOBE MMEIOLIMXCS
3HaHUU 1O (pU3HKe;
7) HEeHHOCTH HAYYHOTO TIO3HAHUS
C(OPMHPOBAHHOCTE MHUPOBO33PEHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
¢busnveckoil HayKy;
OCO3HAaHHME IICHHOCTH HAy4YHOW JEeSATEIBbHOCTH, TOTOBHOCTh B TIPOIECCe W3YyUEHHUS (QH3UKH
OCYILECTBIISATH MPOEKTHYIO U UCCIEI0BATEIbCKYIO JeSITeIbHOCTh HHANBUIYAIBHO U B TPYTIIE.
METAINIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHBbIE YHHBepPCAIbHbIE yUeOHbIe AeiicTBUS
ba3oBble Jiornyeckue AeiCTBHA:
CaMOCTOSITENTbHO (POPMYIIMPOBATH U aKTYAJIM3UPOBATh MPOOIJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;
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OTIpEeCIIATH LENU JAesITeIbHOCTH, 3a]]aBaTh MapaMeTPbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBICHUSX;

paspabarbiBaTh IJIaH pElIeHHs MpoOJieMbl ¢ Y4y€TOM aHalIW3a HMMEIOIIMXCS MaTepHalbHBIX U
HeMaTepHaJIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBHI B JI€ATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB ILIESIM, OLICHUBATDH
PHCKH MOCIIEACTBUI 1S TETLHOCTH;

KOOPJIUHUPOBAaTh M  BBIIOJHATH pabOTy B  YCIOBUSX  PEAIbHOIO, BHUPTYyaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBareibCcKue 1eHCTBUS:

BJIa/IETh HAYYHOUN TEPMHUHOJIOTHEH, KIIFOUEBBIMU MMOHATHAMHI U MEeTO1aMU (PU3UYECKOM HAYKH;

BIIQJICTh HABBIKAMH y4eOHO-HCCIIEIOBATEILCKON U MPOSKTHOW JESITEITbHOCTA B 00JIacTH (PHU3HKH,
CIOCOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSITEILHOMY IOMCKY METOJOB pelIeHHUs 3a1ad (U3HUECKOTo
COJIEp>KaHusl, PUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHUS;

BJIQJIETh BHJAMU JESATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEpHpeTaluH,
peoOpa3OBaHUI0 U TPHUMCHCHHIO B PA3JMYHBIX YYEOHBIX CHUTYyalHsX, B TOM YHUCIIC NPU CO3JAHHUH
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKU;

BBISIBJISTh IPUYUHHO-CIICICTBEHHBIC CBSI3UM M aKTyaIM3UPOBATh 33Jady, BBIIBUTATh THIIOTE3y ©¢
pellIeHrs, HAaXOIUTh apryMEHTBl IS J0KAa3aTeNbCTBA CBOMX YTBEPXKICHHM, 3ajaBaTh MapamMeTpbl U
KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh MOJIYYCHHBIE B XOJ€ PEUICHHs 3aJaud Pe3yJbTaThbl, KPUTUYECKH OIICHUBATHh UX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYIHPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTENIbHOMN J1€ATEIHHOCTH, B TOM UYHCIE
NIpU U3y4eHNH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHDIH OIBIT;

YMETbh NEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEACITEIHLHOCTH;

yMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIC HJICH, TIPe/IaraTh OPUTHHAIBHBIE TIOIX0/IbI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a7a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanueii:

BIIa/IETh HABBIKAMH MOJy4YeHUs MHGOpMaAuu (PU3UUECKOTO COJEP>KaHUSI M3 MCTOUYHHUKOB Pa3HBIX
TUTIOB, CAaMOCTOSATENIBHO OCYIIECTBISATh TIOWCK, AaHalii3, CHCTEMAaTH3aIllMi0 ¥ HWHTEPIPETAIUIO
nH(OpMAaILIUY PA3NUYHBIX BUIOB U (GOPM MPECTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

WCIOJIb30BaTh CpPEACTBAa HMH(POPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJIOTUH B pEUICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX ¥ OpPraHW3aIMOHHBIX 3a7ad C COOJIOJCHUEM TpeOOBaHMIA
OPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECYpPCOCOEPEKEHUS, MPABOBBIX U ITHUUECKUX HOPM,
HOPM HH(GOPMAIIMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEPXKAHUS B Pa3NUYHBIX (opMarax C yuy€TOM Ha3HAYCHUS
WH()OPMAIIAY U TIEJICBOH ayAMTOPHH, BEIOHpAs ONTUMATBHYIO (DOpPMY TIPEJCTABICHUS U BU3YaTH3allHH.

KoMMmyHuKaTHBHBIE yHUBEpPcaIbHbIe YyieOHbIE 1eiiCTBHUS:

OCYIIECTBIISITH OOIIECHUE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JAEATEIBHOCTH;

pacmo3HaBaTh NPEAMOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTHYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCTIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMAThH U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON U UHIUBUAYaIbHON paOOTHI;

BBEIOMpATh TEMATHKy ¥ METOABl COBMECTHBIX JCWCTBHA C YYETOM OONIMX HMHTEPECOB M
BO3MOYKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA;

MIPUHUMATH IIeJTH COBMECTHOH JCSITEILHOCTH, OPTaHU30BBIBATh M KOOPJAUHUPOBATH JICHCTBUS 110 €
JOCTUKEHHUIO: COCTaBISATh IUJIaH JCWCTBUN, paclpeAensiTh POIU C Yy4ETOM MHEHHH YYaCTHUKOB,
00CYX/1aTh pe3yJIbTaThl COBMECTHOU PabOTHI,

OIICHMBATh KAueCTBO CBOETO BKJIaJa M KaXJIOTO y4YaCTHHMKAa KOMaHIbI B OOWIUH pe3yibTar Mo
pa3pabOTaHHBIM KPUTEPHSIM,

mpenjaraTb HOBBIE TMPOEKTHI, OICHWBATh WAEM C TIO3UIMH HOBU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYLIECTBJIATh IMO3UTHBHOE CTPATETMYECKOE NOBEACHUE B PA3JIMYHBIX CHUTyalUsAX, HPOSBIATH

TBOPYECTBO U BOOOPAKEHUE, OBITH HMHUITUATHBHBIM.
PeryasiTuBHble yHHBepcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBIISTH MO3HABATEIBHYIO JIEATEIBHOCT B 001acTH (DU3UKU U aCTPOHOMUH,
BBISIBJIATH IPOOJIEMBI, CTABUTH U (POPMYJIMPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOATENIbHO COCTABJIATH IIJIaH PELIECHUs PACYETHBIX U KAYECTBEHHBIX 3a/1a4, IJIAH BBINOJIHEHUS
MPAKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BOZMOKHOCTEH M MPEAIOYTECHU;

JIaBaTh OLEHKY HOBBIM CUTYalIHIM;

pacimpsATh paMKu y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieN1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYIULMUA B 00JacCTH (U3HKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBCHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyalldsM, BHOCHUTb KOPPEKTHUBBI B JACSITEIBHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMHU MO3HABATEILHOW pedUIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHHA H
MBICJIUTEJNIbHBIX MPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHMIA;

WCIIOJIB30BATh MPUEMBI peIIeKCHUH /TSl OLICHKU CUTYalluH, BEIOOpa BEPHOTO PEUICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3E PE3YIbTATOB JACSITEIBHOCTH;

MPUHUMATD ce0sl, TIOHMMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3yJIbTAaTOB ACATEIHHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpormiecce 10CTHKEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPOTPAMMBI IO (DpH3HKeE ISl yPOBHS
cpenHero oo6mero oOpa3oBaHHs y OOYYaroIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA HHTEIUIEKT,
Iperoaraouil copMUpOBaHHOCTE:

CaMOCO3HaHUSs, BKJIIOYAIOILIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIILHOE COCTOSIHME, BUIETh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOU SYMOITMOHAIIBHON c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMs, BKIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHUE TPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBE/IEHNE, CIOCOOHOCTh aalTHPOBATHCS K IMOLMOHAIbHBIM U3MEHEHUSIM U MPOSIBIISITh THOKOCTb, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIIOUYAIOLIEH CTpeMJIEHUE K JOCTHUKEHHIO LIEJIH U YCHEeXy, ONTHUMHU3M,
WHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHUE IPYTHX, YUHUTHIBATh
€ro MpH OCYIIECTBIEHUH OOILIEHHS, CIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUINX CIIOCOOHOCTh BBICTPAUBAaTh OTHOIIEHMSI C APYTUMH JIFOJIbMU,
3a00TUTHCA, TPOSBISATH HHTEPEC U pa3pemiaTh KOHPIUKTHL.

NPEIMETHBIE PE3YJIbTATHI

K xonmy oO6yuenus B 11 kJjacce nmpeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXaTh
c(OpPMHUPOBAHHOCTH Y 00yUaIOLIUXCS YMEHHI:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MeCTO (GU3UKU B (HOPMUPOBAHHH COBPEMEHHON HAy4YHOM
KapTUHBl MHPA, B PAa3BUTUH COBPEMEHHOW TEXHHUKH W TEXHOJIOTHH, B TMPAKTHYECKOW ACATETLHOCTH
TOJIEH, IeTIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

YYUTBIBaTh TPAHUII MPUMEHEHUSI W3YUYEHHBIX (DU3UYECKUX MOJIETICH: TOUSHYHBIA AICKTPUICCKUIN
3apsjl, Jy4 CBETa, TOUECUYHBbI MCTOYHUK CBETA, SACPHAsl MOJENb aTOMa, HYKJIOHHAas MOJENIb aTOMHOI'O
sJipa MpH perieHny GU3NUeCcKux 3a1ad;

pacrio3HaBaTh (pu3nueckue sBIEHHS (MpOIecChl) U OOBSICHATH HMX HA OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKN M KBAaHTOBOM (U3MKH: DJIEKTpUYECKas IPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIEWCTBHS TOKA, B3aMMOJIEWCTBHE MarHUTOB, 3JEKTPOMArHUTHas WHIYKIIMS,
JNEUCTBHE MAarHUTHOTO IMOJs Ha MPOBOJAHMK C TOKOM M JBWXKYLIMHCS 3apsi, 3JI€KTPOMarHUTHbIC
KojeOaHus ¥ BOJHBIL, NPSIMOJIMHEHHOE pPACIPOCTPAHCHHE CBETa, OTpPaXXCHHE, MPEIOMIICHHE,
uHTephepeHtns, Tudpakius W TMOJSIpU3aAIUs CBETa, IUCIEPCUs CBeTa, (OTOIIEKTpUUYSCKUU AP ekt



(botoapdexr), cBeToBOE naBiIeHWE, BO3HUKHOBEHHE JIMHEMYATOTO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAS PAJIMOAKTUBHOCTH;

ONMKCHIBATH HW3YYEHHbIE CBOWCTBAa BEIIECTBA (DIEKTPUYECKHE, MarHUTHBIE, OINTHYECKHE,
ANEKTPUUYECKYIO MPOBOIUMOCTD PA3IUYHBIX CPEl) U SJCKTPOMATHUTHBIC SIBJICHUS (TIPOIECCHI), HCIIOIB3YS
(bu3nyuecKkre BEJIMYUHBL: JIEKTPUUECKHM 3aps, CHIa TOKa, JIEKTPUUECKOE HANPSKEHHE, IIEKTPHIECKOe
COMPOTHUBIICHUE, Pa3HOCTh MOTEHIIUANIOB, SJIEKTPOABUKYIAs CUjla, padoTa TOKA, UHIYKIMS MarHUTHOTO
noJist, cuiia Amrnepa, cuia JlopeHua, MHIyKTUBHOCTb KaTYIIKH, SHEPTUS SJIEKTPUUYECKOr0 ¥ MarHUTHOTO
moJiel, TIepUoa W YacToTa KoieOaHui B KojeOaTenbHOM KOHTYpe, 3apsii U Cuja TOKa B IpoIiecce
FapMOHHYECKHX 3JIEKTPOMArHUTHBIX Koyie0aHuil, (POKyCHOE pacCTOSHUE U ONTUYECKasl CUJIa JIMH3bI, IPU
OMHMCAaHUW TPABUILHO TPAKTOBaTh (PU3WYCCKUN CMBICT HCIIOJIB3YyEeMbBIX BEIUYHMH, WX O0O3HAUCHUS U
€IMHULIBI, YyKa3blBaTh (OPMYJbl, CBS3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYUHAMU;

OINKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUS M IPOLECCHI, UCHOJB3Ys (PU3UUECKHE BEIMYUHBI:
CKOPOCTH JIEKTPOMATrHUTHBIX BOJIH, JIJTMHA BOJIHBI U YACTOTA CBETA, SHEPTHSI M UMITYJIHC (POTOHA, TIEPUO,T
MoJIypacmaja, SHepTrus CBSI3U aTOMHBIX SJEp, IPU OMHCAHUU NMPABUIHLHO TPAKTOBATh (PU3MUECKUN CMBICI
WCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUCHUS W CJIMHHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBSA3BIBAIOIINEC TAHHYIO
(bu3MYECKyIO BEIMUUHY C APYTUMHU BEIHMUYMHAMU, BBIYUCIATH 3HaYCHHE (PU3NUECKON BEITHMUNHBI,

aQHAIM3UPOBATh (PU3NICCKUE MPOIIECCHl U SBIICHUS, UCIIONB3Ys (PU3NICCKUE 3aKOHBI U TIPUHITUTIBL:
3akoH OMa, 3aKOHBI TOCJIEI0BATENILHOTO U MapauIeIbHOTO COSAMHEHUS MPOBOJHUKOB, 3akoH JKoyms—
JleHIa, 3aKOH AJIEKTPOMArHUTHOW WHAYKIIMH, 3aKOH MPSIMOJUHEHHOTO PACIIPOCTPAHCHHSI CBETA, 3aKOHBI
OTpaXKCHUS CBETAa, 3aKOHBI MPEJIOMJICHHS CBeTa, ypaBHeHHe OiHmuTeiiHa st (ortosddexra, 3akoH
COXpaHEHUs PHEPIuH, 3aKOH COXPAHECHMsI UMITYJIbCa, 3aKOH COXPAHEHUs DJIEKTPUUECKOTro 3apsja, 3aKOH
COXpPaHEHHUs MacCOBOI0 YHCIa, MOCTyNaThl bopa, 3aK0OH paMOaKTUBHOTO pachaja, Ipu 3TOM pa3inyaTh
CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHHUIBI, 00JIacTH)
MIPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJICHWE BEKTOpa WHAYKIIMM MAarHUTHOTO TIOJS MPOBOJHHKA C TOKOM, CHIIBI
Awmrepa u cunbl JlopeHna;

CTPOUTDH U ONUCKHIBATH U300pAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JINH30M;

BBITIONHATh  OKCIEPUMEHTHl 10 HCCIEAOBaHHUIO (U3MYECKHX SBJICHHA U TPOILECCOB C
WCIIOJIb30BAHNUEM MPSMBIX M KOCBEHHBIX H3MEPECHUU: TPU 3TOM (OpMyIHpoBaTh MpodieMy/3anaqy u
TUIOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPENIOKEHHOTO 000pyI0BaHUS, TPOBOAUTH
OIIBIT ¥ (POPMYITHPOBATH BBIBOIBI;

OCYIIECTBIISITh TPsIMbIE U KOCBEHHBIE H3MEpEeHHsS (PU3NYECKUX BEJIWYUH, MPU ITOM BBIOMpATH
ONTUMATBHBIA CITOCOO W3MEPEHHS W HCIOJIb30BaTh HW3BECTHBIE METOIBI OIICHKH TOTPENTHOCTEH
U3MEPECHU;

HCCIICIOBATh 3aBHCHUMOCTH (DM3MYECKUX BEIUYHH C HWCIIOJIB30BAHUEM MPSIMBIX WU3MEPEHHI: TpH
TOM KOHCTPYHPOBaTh YCTaHOBKY, (PMKCHPOBATH PE3YyJbTATHl MOJTYYCHHON 3aBUCHUMOCTH (PU3NIECKUX
BEJIMYMH B BHJIE TaOHI U TPpa(UKOB, JENIaTh BBIBOJIBI ITO PE3YJIHTaTaM UCCIICOBAHHS,

coOMroaTh mpaBmia 0E30MacHOTO TpyJa MpU MPOBEACHUM HUCCIEJOBAHHMA B paMKax ydeOHOro
IKCIIEPUMEHTa, YYCOHO-MUCCIEAOBATEICKOM ¥ TPOEKTHOW  JIEATETBHOCTH C  HWCIOJIb30BAaHUEM
WU3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 00OPYIOBAHHS;

pemarhk pacu€THBIC 3aJaud C SBHO 3aJaHHON (PU3NYECKOW MOJIEIbI0, HCTONB3YS (HU3UUYECKUE
3aKOHBI U TMPUHIUIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aJaud BBIOMPATh (U3MUYECKYIO MOJEIb, BBIICIATH
(du3nyecKkre BETHMUUHBI U (HOPMYIIBI, HEOOXOUMEBIE JIJIsl €€ PEIICHUS, TPOBOJIUTH PACUETHI U OIICHUBATH
PEATbHOCTH MOTYYEHHOTO 3HAYEHUS (PU3NIECKOM BETUYHUHBI;

pemiath Ka4yeCTBEHHBIC 3aJauyd: BBICTPAMBATh JIOTHYECKH HENPOTHBOPEYHMBYIO  IETIOYKY
paccyXJIeHHi ¢ OTIOPOi Ha U3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

WCIIOJIb30BaTh TP PEIICHUN yYeOHBIX 3a7ad COBpEMEHHBbIC WH()OPMAIMOHHBIC TEXHOJOTHH IS
MOWCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAIMU M TMPEACTAaBICHUS Y4eOHON H Hay4HO-TIOMYJISIPHOM
nH(OPMAIIAY, TTOJYYCHHON W3 PA3JIMYHBIX HCTOYHUKOB, KPUTHYECCKH aHAIM3HPOBATH IOyIaeMYO
uH(pOpMaIINIO;

OOBSICHATh NPUHIUIBI JEHCTBUS MallUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3anyarh
YCIIOBUS MX O€30MaCHOTO MCIIOIh30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCUNUCKUX U 3apyOexHBIX yuEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA,



UCIOJIb30BAaTh TEOPETHUYECKHE 3HAHUS O (U3UKE B TOBCEJAHEBHOW >KM3HM ISl OOeCreueHMs
0€30MacHOCTH TpU OOpalleHHH ¢ NpUOOpaMU U TEXHUUYECKUMH YCTPOHCTBAMH, Ui COXpPAaHEHHS
3JI0POBbsI U COOJIIOJICHHUSI HOPM KOJIOTHYECKOI 0 MIOBEIEHUS B OKpY KaloIIel cpesie;

paboTaTh B TPYIIIE C BHIMOJIHEHHUEM PAa3JIMYHBIX COLUAIBHBIX POJIEH, IUIAaHUPOBATh paboTy rPyNIIbI,
palMOHANIBHO paclpeseNaTh 00A3aHHOCTU U IUIAHUPOBATh JIESATEIbHOCTh B HECTAHIAPTHBIX CUTYaUsX,
a/IeKBaTHO OLICHMBATh BKJIAJ] KaX10I0 U3 YYaCTHUKOB I'PYIINBI B PELICHUE pacCMAaTPpUBAEMON TPOOIIEMBI.
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Pazpnen 1. JIEKTPOANHAMUKA
11 MaruuTHOe 1noJie. DIeKTpOMarHuTHas 11 1 3 bubnmnoreka HOK
' WHTyKUHUS https://m.edsoo.ru/7f41c97c
HWroro no paszaeny 11
Pa3nen 2. KOJIEBAHUS 1 BOJIHbBI
21 MexaHu4yeckue 1 3JeKTPOMarHUTHbHIE 9 1 bubmmoreka [JOK
' Kose0aHus https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
2.2 MexaHu4yeckue 1 3JeKTPOMarHUTHBIE BOJTHBI 5 1 https://m.edsoo.ru/7f41c97¢
bubnuoreka [{OK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazzemy 24

Pa3nea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OcCHOBBI crielIUaNbHON TEOPUH 4 1 bubmuoreka [IOK
' OTHOCUTEIILHOCTH https://m.edso0.ru/7f41c97c
Wroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bu6nmorexa LIOK
4.1 OneMEeHTHI KBAaHTOBOM ONTHKH 6 https://m.eds0o.ru/7f41c97¢
bubnunorexa LIOK
4.2 Crpoenue atoma 4 https://m.edso0.ru/7f41c97c
bubnunorexa LIOK
4.3 ATOMHOE 51O > https://m.edso0.ru/7f41c97c
Hroro 1o pasaeny 15
Pasznen 5. 9JIEMEHTBI ACTPOHOMUMU U ACTPOPU3UKHA
but6mmoreka [IOK
5.1 DIIeMEHTBI ACTPOHOMUH U ACTPODH3UKH 7 1 https://m.edsoo.ru/7f41c97c
Hroro mo pazaeiny 7
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Pasnea 6. OBOBIIAIOIIEE IOBTOPEHHME

6.1 O6001aroIIEe IIOBTOPEHHE 4 ﬁg&nﬁr?:;;ggﬁf 11c97¢
Hroro no paszaeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 63
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