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Pabouasi nporpamma

y4eOHOro Kypca

«Pemienue 3aia¥ MOBBINICHHOT'O YPOBHA CJIOKHOCTH 110 (lmsmce»

U1 ooygarommxcs 11 kiaccos



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma ydeOHOro kypca mno ¢usuke 0a30BOro YpOBHSI Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE TIOJIOKEHUH U
TpeOOBaHUII K  pe3ylbTaTaM OCBOEHHS OCHOBHOM  0Opa3oBaTeNbHOU
nporpammsbl, npeactaBieHHbIX B PI'OC COO, a Takxke ¢ yuéToM QenepanbHOit
paboueil TporpaMmbl BOCHUTAHUS W KOHIIEMIMU MpEnojaBaHus y4eOHOTO
npeamera «®dusnka» B 00pa3oBaTeibHBIX —OpraHuzanusax —Poccuiickoi
®denepann, peayin3yoMKX OCHOBHbIE 00pa30BaTeIbHbIE TPOTrPAMMBI.

CopnepxaHue mporpaMMbl HANpaBI€HO HAa (OPMHPOBAHHUE E€CTECTBEHHO-
Hay4YHOW KapTHHBI Mupa oOydaromuxcs 11 knaccoB npu oOyueHUU UX (U3MKE
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO IOAXO0/A.
[Iporpamma mno ¢usuke coorBerctByer TpedoBanuam PI'OC COO «k
IJIAHUPYEMBIM JIMYHOCTHBIM, NMPEIMETHBIM U METANpeIMETHBIM pe3yibTaTaM
0o0y4eHHMs], a TAK)KE YUYUTHIBAET HEOOXOAMMOCTh pean3alliil MEXKIIPEAMETHBIX
CBsI3eM (PU3MKU C €CTECTBEHHO-HAYYHBIMHU YU€OHBIMU NPEAMETAMHU.

[konbHBIN Kypc GU3HKKA — CHCTEMOOOPA3yIOUIUN MJisi €CTECTBEHHO-
Hay4HbIX YYEOHBIX IPEIMETOB, IMOCKOJIbKY (U3UUYECKUE 3aKOHBI JIEXKaT B
OCHOBE MPOILIECCOB U SIBIIEHUM, U3y4aeMbIX XUMHUEU, OHOJOruen, pu3ndecKkon
reorpadueii u actpoHomuen. lcmonb3oBaHME U AKTUBHOE MPUMEHEHUE
(¢u3nyecKkux 3HAHUI ONpejeNseT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTHI B cepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, TOTYyYEHUS
HOBBIX MAaTE€pUaJiOB C 3a/laHHBIMU CBOWCTBAMH U Apyrux. M3yuenue Qpuzuku
BHOCUT OCHOBHOH BKJIaJ, B (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOW KapTHHbI
Mupa oOyuarommxcs, B (GOpMUPOBAHHE YMEHHH MPUMEHSATh HAayYHbI METO[
MO3HAHUS MPHU BHIMOJIHEHUHU UMU YYEOHBIX UCCIIEIOBAHUI.

B ocHoOBy yueOHOro kypca (GU3MKUA ISl YPOBHS CpEOHEro OOIero
o0pa3oBaHMsI TOJOXKEH pSIJ HAEH, KOTOpble MOXXHO paccMaTpUBaTh Kak
MPUHLUIIBI €70 IIOCTPOCHHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBIISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIHOYAET
KaK BOMPOCHI KIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW Martepuasl Kypca (U3UKH
o0beMHEH BOKpYr (usmueckux Tteopuil. Bemymmm B Kypce sBIseTcs
(opMupoOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
noJie.



Hoes eymanumapuzayuu. EE peanuszanus NpearnosiaraeT UCHOJb30BAHUE
T'YMaHUTAPHOTO TOTEHIHANIA (U3UIECKON HAyKU, OCMBICICHUE CBSI3M PA3BUTHS
bu3uKM C pa3BUTHEM OOIeCTBa, a TakKkKe C MHUPOBO33PEHUECCKHUMH,
HPaBCTBEHHBIMHU U SKOJIOTHYECKUMH MPOOIEMaMH.

Hoesa npuxnaonoi Hanpasnrennocmu. Kypc ¢usukm mnpenmonaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHUYECKMX H TEXHOJOTHYECKUX
MPUIOKECHUN N3YYEHHBIX TCOPUN 1 3aKOHOB.

Hoes »sronoeuzayuu peanusyercs TOCPEIACTBOM BBEICHUS DJIEMEHTOB
coliepKaHMs, TOCBAMIEHHBIX HSKOJOTMYECKHM TMpo0jemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHUKH M TEXHOJIOTHH, a TaKKe O0OCYXKIEHUS
npobjieM  palMOHAIBHOTO  MPUPOJAOINONB30BAHUS U DKOJOTHYECKOM
0€30MacHOCTH.

CrepKHEBBIMU AJIEMEHTaMH yu4eOHOTO Kypca (hPU3UKU Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus SBIAOTCS  (u3ndeckue Teopun (hopmMupoBaHHe
MPEJCTAaBICHUN O CTPYKType TMOCTpOEHUsS (U3UYECKON TEeOopuu, poJu
byHIaMEHTAIBHBIX 3aKOHOB M MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSIX O
OpUpoJie, TpaHUUAX NPUMEHUMOCTH TEOpUM, [JIs1 ONUCAHUSI E€CTECTBEHHO-
HAyYHBIX SBJICHUHN U IPOLIECCOB).

CucTeMHO-AESATETLHOCTHBIM ~ TOAXO0J B  yd4eOHOM Kypce (pusuku
pean3yercsi MPEekIEe BCEro 3a CYET OpPraHu3aluu  SKCIEPUMEHTAIbHOU
nesiTebHOCTH OoOydarommxcs. J[ias 6a30BOro ypoBHSI — 3TO HCIOJIB30BAaHUE
CUCTEMBI (DPOHTAIILHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JTAOOPATOPHBIX
paboT, KOTOphle B mporpamme 1o (u3uke OObEIUHEHBI B OOIIMHA CIMCOK
YYEHUYECKUX MPAKTHUECKUX padoT. bosblioe BHUMaHKE YACISIETCS PEIICHUIO
pAacYETHBIX M Ka4yeCTBEHHbIX 3anad. [Ipm sToM mns pacdy€THBIX 3a1ad
MIPUOPUTETOM SIBIIAIOTCS 33/Jadyd C SBHO 3aJlaHHOW (PU3UYECKOW MOJIEINbIO,
MO3BOJISIIOIIME MNPUMEHATh W3YUYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK U3
OJIHOTO pazjiesia Kypca, TaK M MHTETPUPYS 3HAHUS U3 pa3HbIX pasnesioB. Jlis
KAueCTBEHHBIX 3aJlad MPUOPUTETOM SIBJISIIOTCS 3aJlaHusl Ha OOBSICHECHHE
npoTeKaHus (U3UYECKUX SIBJICHUM M TPOLECCOB B OKPYXKAIOIIEH >KU3HH,
TpeOyromue BbIOOpa (Qu3MyUecKo MoAenu Il CUTyallMd  TPAKTHUKO-
OPHUEHTUPOBAHHOTO XapakTepa.

OCHOBHBIMHM IIEJISIMU M3y4YeHHS (DU3UKHU B 00111eM 00pa30BaHUU SIBJISIFOTCS:

e (¢opMupoBaHHE MHTEpPECAa M CTPEMJICHHS OOydYarolIUXCs K HAy4YHOMY

W3YYEHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTE;



l.

pa3BUTHE TMPEACTaBICHU O HAyYHOM METOJE MO3HAaHUsA U
(GopMupOBaHHE UCCIEOBATEIBCKOTO OTHOIICHUS K OKPY>KaIOIUM
SIBJICHUSM;

dbopMHpOBaHKME HAYYHOTO MHUPOBO33PEHHS Kak pe3ysibTaTa U3y4CHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMmupoBaHUe yMEHUN OOBSACHATH SIBICHUS C HCIHOJb30BaHUEM
(du3HUecKrX 3HaHUHM 1 HAYYHBIX JOKa3aTeIbCTB;

dbopMHpoBaHUE MPEACTABICHUN O poJii (GU3UKU JIJIST PA3BUTUSI IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH.

JlocTKeHre dTUX TIeNIe 00SCTICYNBACTCS PEIICHUEM CIICTYIOIINX 3a71a4 B
mpolecce U3ydeHus: yueOHOro kKypca (pU3MKM Ha YPOBHE CpeIHEro OOIlero
00pa3oBaHUs:

npuoOpeTeHHEe  CHUCTeMBbl  3HaHUKM 00  o0mmx  Qu3MUecKux
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHUsAX, BKJIIOYas  MEXaHHUKY,
MOJIEKYJIIPHYIO (DU3HKY, 3JIEKTPOJUHAMHUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMCHHH IPUMEHATh TEOPETUYSCKUE 3HAHUSA IS
00BbsiICHEHUS (UBUYECKUX SBJICHUNW B MPUPOAC U I TIPUHATHS
MPAKTUYECKUX PEIICHUIN B MOBCEIHEBHOW KU3HU;

OCBOEHHE CIOCOOOB pEIIECHUS Pa3IMUHbIX 3a/ad C SIBHO 3aJlaHHOU
dbu3uYeCcKOr MOJIENbIO, 3a7ad, IMOAPA3yMEBAIOIINX CaMOCTOSTEIIHHOE
co3JlaHue (PU3HIECKON MOICITH, aICKBATHOM YCIOBUSM 3aJ1auH;
MOHUMAaHHE (PU3MUECKUX OCHOB W NPHHITUIIOB JACHCTBHS TEXHUUYECKUX
YCTPOMCTB W  TEXHOJOTMYECKUX TMPOIECCOB, HUX BIUSAHUS Ha
OKPYXaUIyI0 Cpeay;

cO3JaHue YCJIOBUM JUIA pa3BUTHUSA YMEHUU MIPOEKTHO-
HCCJIEI0BATEIILCKOM, TBOPUYECKOM JIESITEIIBHOCTH.

[IporpamMma Kypca cocTaBiieHa Ha OCHOBE aBTOPCKHX MTPOTpaMM
«IIporpaMmbl AeKTUBHBIX KypcoB. @u3uka. 9 - 11 kmaccel. [IpodunsHoe
oOyuenue», cocraButenb: B. A. Koposus, - JIpoda, 2007 T.

2. 3opun H. U. «3nextuBHbIN Kypc «MeToapl penieHus: PU3NIECKuX 3a1awd»:
10 - 11 ximacce», M. , BAKO, 2007 r. (MacTepckast yauTess).

3. Jlns peanuszaniuyd mporpaMMbl KCIIOJIB30BAaHO yueOHoe mocobue: B. A.
Opnos, FO. A. CaypoB «llIpaktuka pemenus ¢uzumdeckux 3amad. 10 - 11
KJIacChl», - «Bentana - I'pad», 2010 1.

VYuebnuk: ®duzuka:10-11 xmacc. YruyOneHHBIM ypoBeHb: yueOHuk/ I'.41.
Msxkuies, A.3. CuHsKoB. 5-¢ u3j., crepeorurt.- M.: [lpoda,2024 r



Ha wuszydenme ydeOHOro kypca ¢uszuku (0a30BBI YpOBEHb) Ha YPOBHE
cpeaHero oomiero oopaszoBanus oTBoauTcs 34 vaca: B 11 kmacce — 34 yaca (1
4yac B HEJETIO).

COIEPKXAHUE OBYUYEHUA
11 KIIACC

DJIeKTPOAUHAMMKA

Tema Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

IlocTostHHBIE ~ MAarHWTHL. B3aummonelcTBHE IOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe noisie. BekTop MarHWTHOM WHAYKUMH. lIpuHnmn cynepno3unnu
MAarHATHBIX MOJIeW. JIMHUM MarHUTHOM MHAYKUMH. KapThHa JTMHWI MarHUTHOU
MHIYKIWU TOJIA TOCTOSIHHBIX MAarHUTOB.

MarHutHoe 10J€ MNpPOBOJHHKA C TOKOM. KapTWHa NWMHHUN HMHIYKIUU
MarHUTHOTO TOJIS JJIMHHOTO NPSIMOTO NMPOBOAHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHMKA, KaTymku ¢ TokoM. Omnbeir Opcrega. BzaummopneiictBue
MTPOBOJAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJb U HallpaBJICHUE.

Cuna JlopeHma, €€ Moayiab WU HampaBlieHUE. [[BH>KeHUE 3apsKEeHHOU
YacTULIbI B OJJHOPOJHOM MarHUTHOM noJjie. PaGora cuibl Jlopenua.

SIBneHHE DIEKTPOMAarHWTHOM MHAYKUHWH. [IOTOK BEKTOpa MarHUTHOU
MHIAYKUUU. OJEKTPOABMKYINAS CUla WHAYKIUU. 3aKOH SJIEKTPOMAarHUTHON
nHaykuuu Papanes.

BuxpeBoe anekTpuyeckoe moje. DIEKTPOABUAKYINAS CUJIa WHIYKIHU B
IPOBOJHUKE, IBHXKYLIEMCS TIOCTYIATENBHO B OTHOPOJHOM MarHuTHOM IIOJIE.

IIpasuio Jlenua.

NHayKTUBHOCTH. SIBI€HHME CaAMOWMHAYKUUH. OJIEKTPOABWKYIIAs CHUJa
CaMOMHIYKIIMH.

DHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckne ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: MOCTOSIHHBIE
MarHuThl, 3JEKTPOMArHUTHI, 3JEKTPOJBHUIaTElb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHL], UHIYKIIHOHHAS [1€Yb.



Pasznesa Kosie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONEOAHUS

Koneb6arenbnass cuctema. CBoOOAHBIE MEXaHMYECKHE KoJeOaHUS.
["apmonnyeckue konedbanus. [lepuon, yactora, aMIMTya U ¢dasza KojaeOaHU.
[IpyXuHHBIN MAasITHUK. MaremaTnueckuii MAasITHHUK. YpaBHeHue
rapMOHMYecKux KosieOanuid. IIpeBpaieHne 3HEpruM Npu TaAPMOHUYECKUX
KOJIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KojeOaHUs B
UICAJIbHOM KOJI€OaTeIbHOM KOHTYpe. AHAJIOTHUA MEXIy MEXaHMYEeCKUMH U
ANEKTPOMArHUTHbIMU KoneOanusmu. dopmyna TomcoHa. 3aKoH COXpaHEHHS
SHEPIUHU B UJICATLHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBnenre 0  3aryxammux  KoineOaHUsX.  BbIHyXIeHHBbIE
MeXaHuyeckue KkojeOaHusa. Pe3onanc. BpIHyXI€HHBIE 3JIEKTPOMATrHUTHbBIE
KOJIeOaHusl.

Ilepemennpii TOk. CHHYCOMTANBHBIA TIEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIECE 3HAYCHHE CHJIBI TOKA W
HaIPSHKEHUS.

Tpancdopmarop. [TpousBoacTso, nepegaya norpebieHue
DNEKTPUYECKOM  DHEPrUM. OKOJOTHYECKME PUCKH TPU  IPOU3BOJCTBE
ANEKTpodHepTuH. KynbTypa HCIONB30BaHUs AIEKTPOIHEPTUH B NOBCEIHEBHOM
KU3HHU.

TexHUuecKre yCTpOMCTBA U NMPAKTUYECKOE IMPUMEHEHHUE: IICKTPUUECKUN
3BOHOK, I'€HEPATOP NEPEMEHHOT0 TOKA, JMHUHU dJIEKTpOIIepeaay.

HccnenoBanne mnepeMEHHOrO TOKA B LENH W3  IOCIEI0BATEIBHO
COEAMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE GOJIHbL

MexaHnueckue BOJIHBI, yclioBHsl pacnpoctpanenus. [lepuon. CkopocTb
pacrpoCTpaHeHus MW JJMHA BOJIHBL. [lomepedHble M MPOAOJBHBIE BOJIHBIL.
WNurepdepenius u auppakuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHSI H3JIy4EHHS 3JIEKTPOMArHUTHBIX
BOJIH. B3anmHas opuenTtauns BekTopoB E, B, V B snekTpoMarHuTHON BOJIHE.
CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, TOJISIpU3aLus,
mudpakuus, uarepdeperius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMAarHUTHBIX BOJIH. [[puMeHEeHne 3JIEKTPOMArHuTHHIX BOJIH
B TEXHUKE U OBITY.



[TpuHIMIIBI paIUOCBSA3U U TEJIEBUICHUS. Pagnonokanus.

Tema Onmuka

I'eomerpuueckass ontuka. I[IpsamMoiIMHETHOE pacCIpOCTPAaHEHUE CBETA B
omHOpOaHOM cpene. JIyu cBera. ToueuHbli HICTOUHUK CBETA.

OTtpakenne cBeTa. 3aKOHBI OTpaKeHUS cBeTa. [locTpoeHne n3o0pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBeTa. 3akOHBI MpeloMIIeHHs cBeTa. AOCOIIOTHBIN
nokasarensb npesnomiieHus. [lonnoe BHyTpeHHee oTpaxenue. [IpenensHbii yron
IIOJIHOTO BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

CoOuparomyie ¥ pacceuBaronue JuH3bL. ToHKass auH3a. DOKycHOE
pacCTOsIHUE U ONTHYECKas cujia TOHKOM JuH3bl. [locTpoeHne m3zoOpakeHuil B
coOuparolmux W pacceuBalommx JuH3aX. DopMmyra TOHKON  JIMH3BIL.
VBenuueHue, 1aBaeMoe JUH30M.

[Ipenensl npUMEHUMOCTH TEOMETPUIECKON ONITUKH.

BonnoBass ontuka. MuTepdepenuus cera. KorepeHTHble HCTOYHHKHU.
VYcaoBus HaOMIOJEHNUS MaKCUMYMOB M MHHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakus ceeta. JudpaxunonHas pemérka. YcioBue HaOIIOACHUS
IJIaBHBIX MAaKCMMyMOB MpM TNaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckne yCTpOMCTBA MU NPAKTUYECKOE ITPUMEHEHHE: OYKH, JyIa,
dboToanmapaT, MPOEKIIMOHHBIM arapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAas
ONTHKA, TU(PpaKIIMOHHAS PEMIETKA, TTOJISIPOU/I.

Pa3nen 6. OcHOBBI CIeNUAIBHON TEOPHH OTHOCHUTEILHOCTH

['paHnubl TPUMEHUMOCTH  KJIIACCHYECKOM  MexaHuku. llocTtynatsl
CIIEHMAIIBHOW TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOZYJI CKOPOCTH
CBETa B BAKyyMe€, IPUHUUI OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCHUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEMJICHUE  BPEMEHU H
COKpAILEHUE JIJTUHBI.

DHeprus U UMINYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3p Macchl € DSHEPrUE€d W HMILYJIbCOM PEISTUBUCTCKOW YaCTHULBI.
DHeprus NoKosl.



Pasnes KBantoBas (pusuka

Tema 1. Inemenmul KGAHMOBOU ONMUKU

®otonnl. Popmyna [lmaHka cBs3u SHepruu (HOTOHA C €ro 4YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTue u uccnenoBanue Gortodrpdexra. Onpitet A. I'. Cronerona.
3akonbl hoTodddexra. YpaBuenue DitHmTeiiHa 11t poTtorddekra. «KpacHas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckre ycTpOICTBA M NPAKTUUECKOE MPUMEHEHHUE: (POTOAIEMEHT,
(doTomaTUMK, COJTHEUHAs OaTapes, CBETOAUO/I.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTsl Pe3epdopaa mo paccestHuio o -4acTHLl.
[Imanerapuas monens aroma. Iloctynmarel bopa. M3nydeHune u moriomeHue
(OTOHOB TpU NEPEXOAE aToOMa C OJAHOTO YPOBHSI PHEPruy Ha Apyroil. Buasl
criekTpoB. CIIEKTp YPOBHEU dHEPTUH aTOMa BOJOPOJIA.

BonHoBeie cBoiicTBa 4actuill. Bomubl ae bpois. KopmyckyssipHo-
BOJIHOBOU TyJIU3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.

TexHuyeckne ycTponcTBa M MPAKTHYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKa3bIBAKOLIUE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiTel  Pe3depdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOrO wu3nydeHus. CoicTBa anbda-, Oera-, ramma-u3IyuyeHHUs.
Binsinue paagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HeWTpoHa. Hykinonnas monens siapa [ eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnaa. DJIEKTPOHHBII M MO3UTPOHHBIN Oera-pacnag. ['amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledexkT maccol sapa.

S nepHble peakunu. Jlenenne u CUHTES sI€Ep.

Anepnsbiii peaktop. TepmosinepHbiii cuHTe3. [IpoGiemMbl U MEPCIEKTHUBBI
AIEPHON SHEPrETUKH. DKOJIOTHYECKUE aCTIEKThI IAEPHON SHEPTETUKHU.

OneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeToap1 HaOJIIOIEHUS U PETUCTPAIIMH 3JIEMEHTAPHBIX YaCTHUII.



dyHIaMeHTAIbHBIE B3aWMOJICHCTBUS. EMWHCTBO (DU3MYECKOW KapTHHBI
MHpa.

TexHudeckre yCTPOHCTBA M IPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BuibcoHa, syiepHbIil peakTop, aToMHas 6omoa.

Pa3ges DiieMeHTBHI aCTPOHOMMH M ACTPOPUZUKHU

Ortanbel pa3BUTHS acTpOHOMHH. lIpukiIagHOE W MHPOBO33PEHUYECKOE
3HAYECHUE aCTPOHOMMUH.

Bup 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, MUIAHETHI, UX BUIUMOE
JBIKCHHUE.

Connedynas cucrema.

Connue. ConHeyHass akTUBHOCTbh. McTtounuk sHepruu CoyiHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH. J[MarpamMma «CHEKTpaJbHBIA KJIacCc —
CBETHUMOCTB». 3BE3BI TVIABHOM NOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3]] TJIABHOM IOCJIEN0BATENBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE NPEICTABICHUS O IPOUCXOXKIeHNN U 3Bosronuu ConHna
U 3BE3]1. DTambl )KU3HU 3BE3.

Muieunsiii [Iyte — Hama ['amaktuka. [lonoxxenue n aBuxenne CoyHIA B
lNanaktuke. Tumnbl ramakTuk. PaguoramakTuku w kBasapbl. YEpHbBIE IBIPHI B
SA/Ipax TaJIaKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66ma. PazGeranue
ranakTuk. Teopus boisbiioro B3peiBa. PenukToBoe n3nyueHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

O06o0maromniee NOBTOPEeHUE

Ponp ¢u3ukm w acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COLIMAJIBHOM M 3THYECKOW cdepax NesATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
bU3UKM W acCTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTHHE MHpaA, POJIb
¢dusnueckoii Teopur B GOPMUPOBAHUU TPEICTABIICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (PU3MYECKOW KApTUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
YYETOM COJAEPKATEIbHBIX MEXIPEAMETHBIX CBS3€M C Kypcamy MaTE€MaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.



Mescnpeomemuvie nonsamusi, CBSI3aHHBIE C U3YUYEHUEM METOJIOB HAY4YHOTO
MMO3HAHUS: SBJICHUE, HAYYHBIN (haKT, THIOTE3a, GU3NYECKas BEIMYMHA, 3aKOH,
TeOopHsi, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTUPOBAHKE, MOJIEh, U3MEPECHHE.

Mamemamuxa: pelieHWE CUCTEMbl YPABHECHHUM, TPUTOHOMETPUUYECKUE
byHKIIAN: CUHYC, KOCHHYC, TAHT'€HC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI U UX MPOCKIIMU HA OCU KOOPAUHAT,
CIIO’)KEHHE BEKTOPOB, IPOU3BOJHBIE JJIEMEHTAPHBIX (YHKIUH, TMpPU3HAKH
oJ00Ms TPEYTrOJBLHUKOB, OINpEACICHUE IUIOMAAN IIOCKUX (GUryp U o0béMa
TEJ.

buonocus: »nekTpudeckue SBJICHUS B KMBOM TPUPOJE, KojeOaTeIbHbIC
JIBWKEHUSI B JKMBOM NPUPOJE, ONTHUYECKHE SABJICHHUS B >KUBOW IPUPOJE,
JCUCTBUE paIMaAllUM HA KUBBIC OPTaHU3MBbI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAS CTPYKTypa
TBEPIBIX TEJA, MEXaHU3Mbl OO0pa30BaHUSl KPUCTAJUIMYECKOM  PEIIETKH,
CIIEKTPAJIbHBIN AHAJIN3.

leoepaghus: marHuTHBIE mMOMIOCAa 3€MJIM, 3aJIEKU MArHUTHBIX Py,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, ITPEACKAa3aHUE 3EMJIICTPSCCHUM.

Texnonocua: TWHWUUA DBICKTPOIEPENAd, TEHEPATOP MNEPEMEHHOTO TOKa,
3JIEKTPOJIBUTATEIb, MHAYKIIMOHHAA ME€Yb, pajap, paaAuoONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-neub, NpOeKIIMOHHBIN anmnapar, BOJOKOHHAS ONTHKA,
CoJIHEUHas OaTapes.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLHIET'O OBPA3OBAHUA

OcBoenune yueOHOro kypca «®dusuka» Ha YpOBHE CpeaHEro oOIIero
oOpazoBaHusi  (0a30BbIH  YpPOBEHb) JOKHO OOECHEYUTh  JOCTHUIKECHUE
CJIENYIONUX JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHUSI Yy4yeOHOro mpenMera «Du3MKay»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOyYarommxcs
PYKOBOJCTBOBAaTbCS C(OPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JHUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALMN, MO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUH,
COOTBETCTBYIOIIUX TPAJULUOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOILECTBa,



pacIIMpeHue >KU3HEHHOTO OMbITa W OMBITa JCSITCIBHOCTH B MPOIECCE
peanu3aliii OCHOBHBIX HAIpaBICHUN BOCTUTATEIILHON NESITEILHOCTH, B TOM
YHCJIe B YACTH:

1) rpa:kaaHCKOro BOCIUTAHMS

c(hOPMHPOBAHHOCTh  TPAKIAHCKOW  TO3WIUMA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBA;

OPUHATHE TPAJULIHUOHHBIX OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCThH BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEPECAX IPaskIaHCKOTO
oOI1ecTBa, yuacTBOBaTh B CAMOYMPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YyMEHUE  B3aUMOJCHCTBOBATH C  COIMUAJIBHBIMH  WHCTUTYTaMH B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YYEHBIX B 0051aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHICCKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NEATENbHOCTU YYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO Oy IyIIETo;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs JCTETHKY HAYYHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pa3IMUHbIM cdepaM NpodhecCHOHATBLHOW IEATeTbHOCTH, B TOM
YHClie CBA3aHHBIM C (DU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyaymield mpodeccuu W pearn30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
TIJIaHBI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
o0nacTu GU3UKU HA TPOTSYKEHUU BCEU KU3HH,

6) IKOJIOrHYeCKOT0 BOCITUTAHHS



c(hOPMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYphI, OCO3HAHHE TI00ATBHOTO
XapakTepa 3KOJOTHUYECKUX MpooIieM;

TUTAHWPOBAHWE W OCYIICCTBICHWE ICHCTBHI B OKpY)KAlOIIEeH cpene Ha
OCHOBE 3HaHUS IIeJIel YCTONYHNBOTO Pa3BUTHS YEJIOBEUECTRA,;

paCIIMpPEHUE OMBITA JCATEIHPHOCTH SKOJOTHYECKON HAMpPaBICHHOCTH Ha
OCHOBE MMEIOITNXCS 3HAHUH TI0 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAyYHOH JIEATEIHHOCTH, TOTOBHOCTH B IIpOIlecce
M3ydeHUusT (PU3UKH  OCYIICCTBIATH MPOCKTHYID W HCCIEAOBATEIBCKYIO
JeSITeIbHOCTh UHIMBUIYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbLHbIE YUeOHbIE el cTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M AKTyallU3UpOBaTh MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEIATh 1ENN ACSITEIbHOCTH, 3a/1aBaTh MapaMETpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISIT 3aKOHOMEPHOCTH U TMPOTUBOPEUYUST B PpaccMaTPUBAEMbBIX
(bU3HUECKUX SIBJICHUSIX;
pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JEATEJIbHOCTb, OIICHUBATh COOTBETCTBUE
Pe3yJbTATOB IIEJISIM, OIICHUBATh PUCKHU MOCIIEIACTBUM €SI TEILHOCTH;
KOOPJIMHUPOBAaTh U BBIMOJIHATH pPabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBBIMU MOHATHUSAMH U METOJaMHU
duznyecKoil HayKu;
BIIQZICTh ~ HaBBIKAMU  Y4EOHO-MCCIENAOBATEIbCKOM W MPOEKTHOMN
NEeSATENbHOCTH B 007acTM (U3HMKH, CIHOCOOHOCTbIO W TOTOBHOCTBIO K



CaMOCTOSTEIILHOMY  TOMCKY METOJOB  peImIeHHs 3amad  (U3UYECKOTro
COJICpKaHUS, TPUMEHECHHIO PA3JIMYHBIX METO/IOB MO3HAHUS;

BJIQJIETh BHJIAMHU JCATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHMS, €ro
UHTEpIIpETAllii, NPeoOpa30oBaHUI0 W MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPU CO3JaHUH YICOHBIX MPOEKTOB B 00J1acTH (pU3UKH;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpoBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ peIIeHHs, HAaXOJIUTh apryMEHThI JJIs J0Ka3aTeIbCTBA
CBOMX YTBEPKICHUM, 3a/1aBaTh apaMeTPbl U KPUTECPUU PEIICHUS;

QHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ pEIICHUS 3aJa4yd Pe3yJbTaThl,
KPUTHUYECKU OILICHUBAaTh WX JOCTOBEPHOCTh, IMPOTHO3UPOBAThH HM3MEHEHHUE B
HOBBIX YCIJIOBHSIX;

CTaBUTh U (HOPMYJIHUPOBATh COOCTBEHHBIE 3ajayd B 0Opa3oBaTEILHOMN
NEATEeIbHOCTH, B TOM YHCIIC NIPH U3yUYCHHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCUTh 3HAaHUS 10 (U3MKE B MPAKTUYECKYHO 00JacTh
KU3HEICATCIIFHOCTH,

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX IIPEAMETOB;

BBIJIBUTaTh HOBBIE UJEH, NTPEIJIaraTh OPUTMHAIBHbBIC MOJIXOAbI U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33/1a4, JTOMYCKAIOIIUE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIQJIETh HABBIKAMH TONy4YeHUs WHOOpManuu (U3MIECKOr0 COJACpIKaHMS
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIISATH MOWCK, aHAJIN3,
CHUCTEMATHU3AIMI0 U MHTEPIPETAIMI0O NHPOPMAIIMU Pa3IUYHBIX BUI0B U (HOPM
MPEeICTaBIICHHUS;

OIIEHUBATh JOCTOBEPHOCTh HH(OPMAIIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMAINMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI B pelIeHun KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIOJIeHHEeM TPeOOBaHUNM APrOHOMUKHU, TEXHUKU
0€30I1aCHOCTH, TUTHUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX M ITHUUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COACP)KaHUS B Pa3IMYHBIX (hopMarax ¢
y4€TOM Ha3HaueHus WHOOpPMAIMU © I1EJEBOM  ayquTOpWHU, BBIOUpas
ONTUMAJIbHYIO (JOPMY MPECTABICHUS U BU3yaTH3alliH.

KoMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe NeHCTBHA:



OCYIIECTBIISITh OOIICHHE Ha Yypokax (U3UKH H BO BHEYPOUHOMH
NEeSATENbHOCTH;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

BBIOMpATh TEMATHUKy U METOJbI COBMECTHBIX JACUCTBHIA C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJOT0 WIECHA KOJUIEKTUBA;

OPUHMMATh 1I€JIN  COBMECTHON JI€ATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUA IO €€ JOCTHKEHHUIO: COCTABIIATH IUIAH JICUCTBUIA,
pacnpenenarTb pold ¢ y4€TOM MHEHUN YYaCTHHUKOB, OOCYXXIaTh Pe3yJbTaThl
COBMECTHO pabOTBhI;

PerynsiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE NelCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO ~ OCYIIECTBIIATh  ITO3HABATENIbHYIO  JESTEIbHOCTh B
o0nmacTi (PU3MKM W  ACTPOHOMHHM, BBISBISATH MpPOOJEMbI, CTaBUTh H
(dopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIBHO COCTABJIITh IUIAH PELIEHUS PACUETHBIX M KAUYECTBEHHBIX
3a/ay, TUIaH BBIIOJHEHUS MPAKTUYECKOM padoThl € YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclidpsATh paMKM  y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEAIIOYTECHNM;

JienaTh OCO3HAHHBIM BHIOOpP, APryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJUICKT:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIE€SATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BIIaJICTh HAaBBIKAMHM II03HABATCIBHOM peduieKkcMM KaK OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB H
OCHOBAHHUI;

UCIIOIB30BaTh MPUEMBI pedIIeKCUU Il OIEHKH CHUTyallud, BbIOOpa
BEPHOT'O PEUICHUS;

YMETh OLICHUBATHh PUCKA U CBOEBPEMEHHO INPUHUMATh PELIEHUS 110 UX
CHUKECHHUIO;



IIPUHAMATh MOTHBBI M apryMEHThl JPYIUX IPA AHAINU3E PE3YJIbTAaTOB
NEATEIIbHOCTH;

IHNPEJIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenus B 11 kijiacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpPaX poJib U MeCTO (PU3MKU B (POpMUPOBAHUU
COBPEMEHHOW HAay4YHOI KapTUHBI MUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKHU U
TE€XHOJIOTUH, B TPAKTUYECKON AEATEIBHOCTHU JIFOAEH, LIEJIOCTHOCTh U €UHCTBO
(u3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHUS] M3YYCHHBIX (DU3NUECKUX MOJICIICH:
TOYEUHBIA BJIEKTPUYECKUN 3apsAll, Jyd CBETa, TOYECUHbIH HCTOYHUK CBETA,
AIepHasl MOJENb aToOMa, HYKJIOHHAas MOJIeJIb aTOMHOTO s/pa MNpH PEIICHUU
du3nuecKux 3aaay;

pacrio3HaBath (U3MUYECKUe SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJEKTPOJAMHAMHKMA M KBAaHTOBOM (U3MUKHU: DIIEKTpUYECKas
IPOBOAMMOCTbH, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JAEHCTBUS TOKA,
B3aUMOJICUCTBUE  MArHUTOB, DJJICKTPOMAarHWTHAas  WHAYKUUS, JCHCTBHE
MarHUTHOTO TOJiE Ha TMPOBOJHUK C TOKOM U JBIKYUIUMHCS 3aps,
AJIEKTPOMArHUTHHIE KOJEOAHUSI U BOJIHBI, MPSIMOJIMHEHHOE PacHpOCTpaHECHHE
CBETa, OTPAKEHHE, MpeoMIIeHne, HHTepdepeHns, TupakIus U MoIIpU3aIus
CBeTa, TUCTIepCHs cBeTa, hoTodtekTpudeckuil a¢dexT (hororddekr), cBeToBOEC
JaBJICHWE, BO3HUKHOBEHHUE JIMHEWYATOro CIEKTpa aroMa BOJAOPOJA,
€CTEeCTBEHHAs U UCKYCCTBEHHAs PaJUOaKTUBHOCTb;

OTMUCHIBATh U3yUYCHHBIC CBOMCTBA BEIIECTBA (JIEKTPUUECKHE, MAaTHUTHBIE,
ONTUYECKHE,  DJIEKTPUUECKYID  MPOBOAUMOCTh  PAa3IUYHBIX  Cpel) W
AIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONB3YS (PU3NYECKUE BEIUYUHBI:
AIICKTPUUYECKUH 3apsij, CUjia TOKA, DJIEKTPUIECKOE HAMPsHKEHUE, IJIEKTPUUECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJICKTPOABMKYINAs cuja, padota
TOKAa, WHAYKUHUS MArHUTHOro 1mojsi, cwia Awmmnepa, cuna JlopeHna,
WHJYKTUBHOCTh KATYIIKWA, JHEPTUsl JJIEKTPUYECKOTO W MArHUTHOTO IIOJIEH,
MEePHOJT M YacToTa KojeOaHuii B KoieOaTeIbHOM KOHTYpE, 3aps/l U CUjla TOKa B
mporecce TapMOHMYECKHX  DJIGKTPOMArHUTHBIX  KoJjiebaHui, (HOKyCHOE
pPacCTOsSIHME W ONTUYECKasl CUJia JIMH3bI, IPU ONMKMCAHUU MPABUILHO TPAKTOBATh
(GU3HYECKUil CMBICTT UCIOJIb3yeMbIX BEJIMYHMH, WX OOO3HAYEHUS W EAMHUIIBI,



yKa3bpiBaTh (HOPMYJIbI, CBS3BIBAIONINE JaHHYI (DU3UYECKYI0 BEIMYHUHY C
JIPYTUMH BETUYNHAMU;

OMKCHIBATh W3YYEHHBbIE KBAHTOBBIC SIBJICHUS U TMPOIECChI, HCHOIB3Ys
(du3nyuecKre BEIMYUHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
yacToTa CBETa, PHEPrHsl W HUMITYJIbC (POTOHA, MEPUOJ MOJypacmajaa, SHEPTUs
CBSI3M ATOMHBIX S7ACp, NMPH ONHWCAHWHA TPABUIBLHO TPAKTOBATh (HU3UYCCKUUN
CMBICII HCTIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUSI U E€JIMHUIIbI, YKa3bIBaThb
dbopMynbl, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UUECKON BEIIMUMHBI,

aHaIM3UpPOBaTh  (PUBMYECKUE TMPOIECChl U SIBJICHUS, HCIOJIb3Ys
dbu3uYeCcKre 3aKOHBI U MPUHIMIBL: 3aK0H OMa, 3aKOHBI TIOCJIEIOBATEIHLHOTO U
napajuieIbHOTO COEIUHEHUS TPOBOJHHMKOB, 3akoH Jlxoymns—JleHua, 3akoH
ANEKTPOMAarHUTHOM MHAYKIMHU, 3aKOH MPSIMOJMHENHOTO paclpOCTPaHEHUS
CBETa, 3aKOHbl OTPAKECHHSI CBETA, 3aKOHbI IPEJIOMIICHHS CBETa, ypaBHEHUE
OliHmTenHa st poTodhPeKTa, 3aKOH COXPAHEHHS SJHEPTUH, 3aKOH COXPAaHEHHUS
MMITyJIbCa, 3aKOH COXPAHEHMS AJIEKTPUUECKOTO 3apsja, 3aKOH COXPaHEHHS
MaccOBOT0 4YHcCIa, NOCTyJaaThl bopa, 3aKk0H paJuoakTUBHOIO pacnaaa, Iph 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTHU4ecKoe
BBIpaKEHUE U YCJIOBUS (TpaHUIIbI, 001aCTH) TPUMEHUMOCTH;

OTNpENENATh HaNpaBJICHUWE BEKTOpa WHAYKIIMM MAarHUTHOTO  TOJS
IPOBOJIHMKA C TOKOM, CHJIbI AMriepa u cuiibl JIopeHia;

CTPOUTh M OMHUCHIBATH M300pa)KEHUE, CO3/1aBaeMOE€ IIJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIEPUMEHTHI MO HUCCICAOBAHUIO (PU3MUECKUX SIBJICHUN U
MPOIIECCOB C MCIOJIb30BAHUEM TMPSAMBIX U KOCBEHHBIX M3MEPEHHU: MPU ITOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y YYeOHOTO DSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOIUTH OMBIT H
bopMyIUpOBaThH BHIBOJIHI;

pemiath pacuéTHhIC 3aJayd C SIBHO 3aJaHHON (PU3MUECKON MOJENbIo,
UCTIONb3ysl (PU3MYECKUE 3aKOHbl U TMPHUHIIMIBI, HA OCHOBE aHajIu3a YCIOBUS
3a/1auyu BBHIOMPATh (DU3UYECKYI0 MOJECIb, BBIACIATh (DU3NYECKHE BEIMYUHBI U
dbopmybl, HEOOXOIUMBIE 711 €€ PEIIeHUs, TPOBOJUTH PACUEThl U OICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOMN BEITMUMHBI;

pemarhb KayeCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HETPOTUBOPEUYUBYIO IIETIOYKY PACCYXKIEHUU C OMOPOW HAa M3YyUYECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH ¥ (PU3UUECKHE SIBIICHMUS;



WCIONB30BaTh  MPU  PEIICHHMH  y4eOHBIX  3a7a4  COBPEMECHHBIC
nH()OpMAITMOHHBIC TEXHOJIOTUU JUIS MOMUCKA, CTPYKTYpUPOBaHU,
UHTEPIpPETAllMd U TPEJCTAaBICHUS y4eOHOM M HAYYHO-IOIYJISIPHOM
uHpopMalMK, TOJYYCHHOM W3  Pa3IMYHBIX HUCTOYHUKOB, KPUTHYECKH
aHAIM3UPOBATh MOJydYaeMyt0 HH(POPMAIIUIO;

11 KUITACC TemaTnueckoe mjiaHupoOBaHNue
N Haunmenosann | KosmuecTso yacos JJIeKTPOHHBbIE
°
€ pa3JeJioB " KonTpoJs (undposrie)
n/ Bcee IpakTHyec
TeM HbIE oOpa3oBaTebHBIE
I ro KHe padoThl
NPOrpamMMmbl padoThI pecypceel

Paznea 1. JIEKTPOJUHAMUKA

MaruautHoe
HoJIeE. https://m.edsoo.ru/Z2Q390
1.1 5
DneKTpoMarHu NG8
THasi UHYKLIUS
Uroro no pazaeny 5
Pasznea 2. KOJIEBAHUSI 1 BOJIHbBI
Mexannueckue
u https://m.edsoo.ru/STLNQ
2.1 5
BIIEKTPOMATrHUT KPG6
HBIE KOJICOAHUA
Mexannueckue
u https://m.edsoo.ru/WQT63
2.2 2
DJIEKTPOMATrHUAT 85Vv1
HBIE BOJIHBI
https://m.edsoo.ru/TUPOIU
2.3 Onruka 5 RXM
Hroro no paszneny 12

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI
crnernuaibHOM
3.1 TEOpun
OTHOCUTEIBHOC
TH

https://m.edsoo.ru/AQUCQO
VDK2



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/A0UC0VDK2

Hroro no pazneny

2

Pa3zgea 4. KBAHTOBAS ®PU3UKA

DJIeMEHTBI
41 N 3 0 https://m.edsoo.ru/8WOVA
. KBAaHTOBOU W ; RS
OIITUKHU
4.9 Crpoenue 5 0 https://m.edsoo.ru/HSBEA
' aToMa O0EA
https://m.eds00.ru/97MC9
4.3 ATOMHOE AP0 3 0 DZXC
Wroro mo pazneny 8

Pazgen 5. DJIEMEHTDBI ACT

POHOMUU U ACTPODPU3UKHU

DJIeMEHTBI
51 3 https://m.edsoo.ru/3EOD6
. aCTPOHOMUH U KX19
acTpodu3uku
Wroro mo paszneny 3
Pa3nen 6. OGOBIIAIOIIEE TIOBTOPEHUE
Ob6o061maronee https://m.edsoo.ru/O2JEGZ
6.1 4 1
IIOBTOPEHHE CIM
Hroro no pazneny 4
PesepBHOE Bpems 0
OBIIEE
KOJIMYECTBO 34 1
YACOBIIO

I[MTPOT'PAMME



https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM
https://m.edsoo.ru/O2JEGZCIM

Kanennapuo-remarudeckoe miaanuposanue 11 kiacc

1/1

BuyTpeHHsis sHEprusi, padoTa U KOJIMYECTBO TETUIOTHI. 1
Pemrenue 3agau.

212

AJNTOpPHUTM U pellieHue 3a/1a4 Ha YPaBHEHHUE TEIIOBOTO 1
OastaHca.

3/3

[lepBslii 3aKOH TEPMOAMHAMUKH. ATMabaTHBIN MpoLecc. 1
Pemienue koanuecTBeHHBIX rpaduyecKux 3agay Ha
BBIUUCIICHHE PA0OThI, KOJIMYECTBO TEIUIOTHI, U3MEHEHHS
BHYTPEHHEH 3HEPruM.

4/4

Tennossle asurareny. Pacuer KIIJ[ TennoBeIX yCTaHOBOK. 1
I'paduueckuii ciocob pemreHus 3a1a4 Ha 1 1 2 3aKOHBI
TEPMOANHAMUKH.

5/5

TecToBas pa60Ta Ha OCHOBHBIC 3aKOHBI TCPMOJUHAMUKH. 1

1/6

3aKOH COXpaHEeHHUs FIEKTPUUYECKOro 3apsa. 3akoH Kymona. |1
Pemenue 3a1a4 no airopuTMy Ha CII0)KEHUE JIEKTPUUECKUX
cu1 ¢ yueToM 3akoHa KynoHa B BakyyMe u cpejie.

217

Pemrenne 3a1a4 Ha IPUHIUI CYNIEPIIO3ULIMHM TTOJIEHN 1
(HampspKEHHOCTb, HOoTeHIMaN). Pemenue 3aaa4d no
AITOPUTMY Ha CJIOKEHHE IOJIEH.

3/8

Pemenue 3amay Ha HaIIpsA’KCHHOCTb U HAITPSXKCHUC 1
OHCPICTUYCCKHUM MCTOOOM.

4/9

DEeKTPOEMKOCTb IIIOCKOro KOHieHcaTopa. Pemenue 3anau 1
Ha OINHMCaHUE CUCTEM KOHIEHCATOPOB. DHEPrus
JIEKTPUYECKOTO HOJISL.

5/10
6/11

3amaun pa3HbIX BUIOB HA ONMCAHHE MAarHUTHOTO TIOJIS TOKa | 2
U €T0 JEHUCTBUSA: BEKTOP MAarHUTHOM MHAYKLUU U MAarHUTHBIN
MOTOK, cuiia AMrepa u cuna Jlopenua. JIBimkenue
3apsHKEHHBIX YACTHI] B MArHUTHBIX U AJIEKTPOMAarHUTHBIX
10JIAX (QJIrOPUTM peleHus 3ajad).

1/12

3aKOHEBI MMOCJICAOBATCIILHOTO U MAapalJICJIbHOTO COECIUHEHMH. 1
3a)1atm Ha pa3IM4YHbIC ITPUECMBI pacdyc€Ta COIMPOTUBJICHUA
CJIOKHBIX DJICKTPUICCKUX Leneu (CMCH_IaHHBIX).

2-3/
13-
14

3aauM pa3HbIX BUJIOB HAa OMMCAHUE ANEKTPUUECKUX Lienei 2
MIOCTOSIHHOTO 3JIEKTPHUECKOT0 TOKA € MOMOIIbI0 3aKkoHa OMa
JUISl 3aMKHYTOM LEMN.

4/15

3azauy pa3HbIX BUJIOB HA OMMCAHME MIEKTPUUIECKUX LiEenel 1
IIOCTOSIHHOT'O DJICKTPHYECKOT0 TOKA € TIOMOILBIO 3aKOHA
Jbxoyns — Jlenna, pacuer KIIJI 2i1eKTpoyCcTaHOBOK.

1/16

DNEKTPUUECKUH TOK B METAJUIAX. 3aBUCUMOCTD 1
CONPOTHUBIIEHNUS ITPOBOJIHHAKA OT TeMIIepaTypsbl. Penienue
3a/1a4 Ha TOK B METaJuIaX.

2/17

DJIEKTPOJIMTHI U 3aKOHBI AJIEKTpoau3a. Pemenue 3aqa4 Ha 1
3aKOHBI AJIEKTPOJIN3A.

3/18

DIIeKTpUYECKHM TOK B BaKyyMe M rasax. J[Buxenue 1
3apa)KEHHBIX YaCTHULl B DJICKTPUYECKUX U DJIEKTPOMArHUTHBIX
TTOJISIX.

1/19

3ajaun pa3HbIX BUOB Ha OMKCAHUE SABJICHUS 1
AJIEKTPOMArHUTHON MHIYKIIMU U CAMOWHIYKIIUHU: 3aKOH
3JIEKTPOMArHUTHOM MHAYKLHH, paBuiio JIeHna,
WHJIYKTUBHOCTD. Pemenne rpadgudeckux 3amad.




VYpaBHeHHE rapMOHHYECKOT0 KOJIeOaHus M €ro pelieHue As

2-3/ | aMeKTpOMAarHuTHBIX KojieOaHwmii. PemeHue 3amad Ha

20- | rapmMoHHMYECcKHUe KoneOaHus (MEXaHUUECKHUE U

21 AJIEKTPOMAarHUTHBIE) U UX XapaKTEPUCTUKH Pa3HbIMU
MeTOAaMH (YMCIIOBOM, rpa)HUECKUA, SHEPTCTUUCCKHIN).
[TepemMeHHBIN ANEKTPUUECKUNA TOK: METOJ BEKTOPHBIX

4/22 | nuarpamm. PerieHre 3a1ad Ha pacyeT JIEKTPHUCCKUN 1erei
10 IEPEMEHHOMY TOKY.

5-6/

3. IIpoBepounasi pa6ora Mo NIeKTPOAUHAMUKE. AHAIH3 U

o4 pa3bop HanboJiee TPYAHBIX 33124 110 JIEKTPOANHAMHUKE.
3a/1aun Ha OTMMCAHHUE PA3TMYHBIX CBOMCTB

1/25 | »eKTpOMArHUTHBIX BOJIH: CKOPOCTh, OTPaKEHUE,
PEJIOMIICHUE.

2126 3aauun 10 TEOMETPHUYECKON ONTUKE: 3epKajia, TPU3MBI,
JIUH3bI, ONTHYECKUE CXCMBI.
3ajauu Ha ONKUCAHKE PA3JIMYHBIX CBOWCTB

3/27 | 37eKTPOMArHUTHBIX BOJIH: HHTephEpeHIHs, AudpaKius,
MOJISIPU3ALINS, TUCTICPCHSL.

4/28 | Knaccudukanwms 3agad mo CTO u nprMepbl X pelIeHHSI.

5/29 KBanTtoBbIe cBolicTBa cBeTa. Pemenue 3a1a4d Ha poTodddext
Y XapaKTepUCTUKU (HOTOHA.
CocraB aroma u siapa. SnepHelie peakiuu. Perenue 3aqa4 Ha

6/30 | ATOMHYIO H STIEPHYIO ¢bu3nKy. AJITOPUTM pELICHHS 3a]1a4 Ha
pacuert aedexTa Macc U JHEPTeTHUSCKUN BBIXOJI PEAKITUH,
3aKOH PaJIMOAKTHBHOT'O pacraja.

7/31 | TectoBast paboTa Ha BOJHOBBIC U KBAHTOBBIC CBOWMCTBA CBETA.

1-2/

32- | UroroBas koHTpOJIbHAS padoTa (2 uaca)

33

3/34 | Ananus paboThl 1 pa3dop HanboJIee TPYAHBIX 3a/1a4.




