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MOACHUTEJBHAS 3AITMCKA

[IporpamMma mo ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CPEJHEro OOIIEro
obpa3oBaHus pa3paboTaHa HA OCHOBE IMOJIOKEHHH M TpeOOBaHUM K pe3y/bTaTaM
OCBOEHHS OCHOBHOM 00pasoBaTeNbHOM mporpaMmbl, npencraBieHHelx B OI'OC
COO, a Taxxke ¢ yuérom ¢enepaibHONR paboyeldl MNporpaMMbl BOCIHUTAHUS U
KOHLIENLMK TpenoaaBanust ydeoHoro mnpeaMera «Dusuka» B 00pa3oBaTeIbHBIX
OpraHM3aLUsIX Poccuiickoi @enepanny, pear3yomux OCHOBHBIE
o0pasoBaTeNbHbIe IPOTPaMMBbl.

Cogepxxanue MporpaMmbl MO (U3UKe HaIpaBlieHO Ha (QOPMHUPOBAHKE
eCTECTBEHHO-HAYYHOM KapTuHbl Mupa obydaromumxcs 10-11 kimaccoB mpu
obyuenuu ux (usnKe Ha 0A30BOM YypOBHE Ha OCHOBE CHCTEMHO-JEATEIBHOCTHOIO
nogxoza. Ilporpamma no ¢usuke coorBerctByer TpeboBanusiM PI'OC COO x
[IAHWPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM W METalpeIMETHBIM pe3yjbTaTam
o0yueHus, a TaKKe yYUTHIBaeT HEOOXOAMMOCThb DEeaNU3alfy MEXITPEAMETHBIX
cBI3ed (DM3MKH C €CTECTBEHHO-HAYYHBIMH YyueOHBIMM IpeaMeraMu. B Her
ONPEIENAIOTCS OCHOBHbIE IENU M3ydeHUs (QH3MKHA Ha YPOBHE CPEIHErO OOIIEro
006pa3oBaHusl, MIAHKPYEMBIE Pe3yJIbTaTbl OCBOGHHS Kypca (DU3MKHU: JUYHOCTHBIC,
MeTarnpeaIMeTHbIE, TPeMeTHbIe (Ha 6a30BOM yPOBHE).

[Tporpamma o (pr3KKe BKIIOYAET:

o IUIAHUPYEMbIE Pe3yJbTaThl OCBOGHHUS Kypca (QU3MKK Ha 0a30BOM yPOBHE, B

TOM YMCJIE [IPEIMETHbIE Pe3ybTaThl [10 rofaM 00y4eHMs,;

o comepxanwve yuebHOro npeamera «dusukay» 1o rogam o0y deHusL.

dusyka Kak Hayka O HaumOosee OOLIMX 3aKOHaX IPUPOABI, BBICTYIAS B
KayecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CyLIECTBEHHBIM BKJIaZ B CUCTEMY
3sHaHU} 00 okpyxKaromeM mupe. [1IKOIBHEIH Kype QU3HKH — CHCTEMOOOPa3yOIINH
IUIS €CTeCTBEHHO-HAYUHBIX YUeGHEBIX [IPEeIMETOB, IIOCKOIBKY (QHU3UUYECKUe 3aKOHBI
Ne)xxaT B OCHOBE IIPOLECCOB W SIBJIEHMM, HM3ydaeMBIX XHUMHeH, Ouonorue,
(Qusuyeckoit reorpadumed 1 actpoHomued. Flcnonp3oBaHWe U AKTHUBHOE
npuMeHeHre — (M3MYECKUX 3HAHMM  ONpenessieT  XapakTep M Pa3sBUTHE
pa3sHOOOpPA3HbIX TEXHOJOTHH B cdepe 9SHEpPreTHKM, TPaHCIOPTa, OCBOCHUS
KOCMOCA, IMOJYY€eHHMs: HOBBIX MaTepHaloB C 33aJaHHLIMH CBOHCTBAMU U JIPYTHX.
3yuenue (HU3WKH BHOCHT OCHOBHOW BKNajg B (OpMUpOBaHHE €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa oOydaromuxcs, B (OPMUpOBAHKME YMEHHH NPUMEHATH
Hay4HBIH METOJI MO3HAHWUS [IPY BBIIIOJIHEHUH UMM y4eOHbBIX UCCIIE0BAHUN.

B ocHoBY Kypca (M3MKM [Jis YPOBHS CpenHero ofmero o0pa3oBaHHUS
MOJIOXKEH DpsAA HMIOeH, KOTOpble MOYKHO paccMaTpuBaTh Kak IPHHIMIEL €T0
MTOCTPOEHHUS. iy

B coorBerctBuu ¢ TpeboBanmsivu PI'OC COO « marepuallbHO-
TeXHUYecKoMy OOecCIedeHno ydeOHOro mporecca 0a30BbIM YPOBEHb "Kypca



(DU3KKY Ha ypOBHE cpeHero obiero 00pa3soBaHusl HOKEH H3YYaThCs B Y CJIOBUSIX
MPEIMETHOrO KabuHeTa (MM3UKH WIM B YCIOBHAX MHTETPUPOBAHHOIO KabuHeTa
[IPEIMETOB €CTECTBEHHO-HAYYHOI0 LUKJIA. B KkabuHeTe (QH3UKH TOIKHO OBITH
HeobxomuMoe  1aGopaTopHOe 00OpynOBaHUE /IS BBIMOJHEHHUS YKa3aHHbIX B
NporpamMme 110 (QU3NKe yYeHHUECKUX MPaKTHYeCKUX paboT u ﬂeMOHCTpaHﬁbHHoe
obopynoBanue. b

JlemoncTpaionHoe  06opynoBanue (POPMUPYETCST B COOTBETCTBHH
[IPUHIHIIOM ~ MUHHMAalbHOW  JIOCTATOYHOCTH U  OOECIIeYMBAET IIOCTaHOBKY
IICPCUNCIICHHBIX B INpOrpaMMe MO0 (DHU3UKE KIIFOUEeBBIX JAEMOHCTpalUi i
HCCICNOBAHUS  M3y4aeMbIX  SBIEHHH W  MPOLECCOB, OSMIIMPUYECKUX U
(yHIAMEHTaTbHBIX 3aKOHOB, HX TeXHUYECKUX [IPUMEHEHUH.

JlabopatopHoe o6GopynoBanue s YUCHUYECKUX MPAKTHYECKHX paboT
bopMupyeTCst B BHJe TeMATUYECKUX KOMILIEKTOB obecrieunBaeTcst B pacuére
ONHOIO  KOMINEKTa Ha AByx oOydarommxcs. TeMaTHYecKHe KOMIIEKTLL
1a00paToOpHOro  06OPYNOBAHKS JOMKHEL  ObITh [IOCTPOCHBEI Ha KOMIIJIEKCHOM
HCIIOJIb30BAHUH aHAJIOrOBBIX U LU(POBBIX MPUOOPOB, & TaKsKe KOMITBIOTEPHBIX
M3MEPUTEIIEHBIX CUCTEM B BUJIE UU(DPOBBIX JIaG0paTOpHuil. i

OcHOBHBIMY LiessIMU u3yUeHust QUSHKH B 06IIeM 00pa30BaHUH ABJISIOTCS:

e (OpMHpOBaHHE HHTepeca wu CTPEMJIEHHS O0YYAIOIMXCS K- HAay9HOMY
H3YHCHUIO TPUPOJEL, PA3BUTHE HMX HHTEIUIEKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI; e

® PasBUTHMC NPENCTABICHUH O HAyYHOM METO/e MO3HAHUS M HOPMUPOBAHHUE
MCCIEN0BATEIIECKOrO OTHOLLUEHUS K OKPYIKAIOLLUM SBICHHUSIM;

* (DOPMHPOBaHHE HAYYHOTO MHUPOBO33PEHUs KaK pe3ysbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepUH 1 (yHIaMEHTaIbHEIX 3aKOHOB (DH3UKH;

© (QopMupoBaHHE yMeHHH OGDBACHATL SBICHUS C HCII0JIb30BaHHUEM
q)HBHLIeCKHX 3HaAHHUH U Hay+YHBIX A0Kaz3aTeJibCTB; ;

* (opmMupoBaHue IpeiCTaBieHHH O posu (DU3HKH T pasBUTHs JpPYTHX
CCTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI. :

Hoctmxenne stux ueneit obecrneunpaercs PELICHHEM CIIENYIOIHMX 3a1au B
[IpoLecce u3yIeHUs Kypca (DU3HKU Ha YPOBHE CPEIHEro 06IIero o0pa3oBaHuUs:

° INpHOOpeTeHHWe  CHCTEeMBl  3HaHHN 06  06muX Gu3HUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUsIX, BKJTHOYasT MeXaHHKY,
MONEKYJIAPHYIO  (DH3UKY, 3JIEKTPOAMHAMHMKY, KBAHTOBYIO -QU3NKy u
3JICMEHTBI aCTPOPU3UKHY;

o (QopmupoBaHHEe yMeHHH mpUMEHSTEH TCOPETHYECKUE 3HAHHUS  JJId
OOBACHEHUS (DU3MYECKUX SIBJICHHH B OpUPOAC ¥ JUIS -~ MPUHATHS
TPaKTUYECKUX PEIUEHUN B MMOBCEIHEBHOM KU3HHU.



COAEPKAHUE OGYYEHUS

11 KJIACC

Pazpnen 4. DnexkTpoguHamuka

Tema 3. Maznummnoe none. dnexkmpomaznumnasn UHOYKUUA

IlocTosiHuEle MarHuTEL B3anmopelicTBIE TOCTOSHHBIX MAarHUTOB. MarHuTHOE TIoJe. BekTop MarHuTHOM WHIYKLUU.
IIprHUMI CYyNepHo3KIMKM MarHUTHEIX Moseil. JIMHUM MATHUTHOMN MHAy KUK KapTuHa NUHAN MarHUTHOM MHIYKIIMH OIS
MMOCTOSIHHBIX MarHUTOB.

MarnutHoe mnojie TPOBOJAHMKA C TOKOM. Kaptuna nuHME WMHAYKIMUW MarHUTHOrO 10JS JJIMHHOTO IIPSIMOTO
MPOBOAHNKA M 3aMKHYTOI'0 KOJILLEBOIO IIPOBOHUKA, KaTyIKK ¢ TokoM. OnbIT Dpcrena. B3aumoneiicTaye IIPOBOJIHUKOB
C TOKOM.

Cuna Amnepa, & MO/1ylb U HanpaBlIeHHUe.

Cuna Jlopenna, eé momynb u Hanmpapnenue. J[BuKeHHe 3aPSDKEHHOM YacTMLB! B OJTHOPOLHOM MArHUTHOM MOJIE.
PaboTa cuibl Jlopenna.

SlBneHne BNeKTPOMArHUTHOM MHAYKUMH. IloTok BEKTOpa MAarHUTHOW MHIYKUMM. DIEKTPOABMKYILAsS CHla
MHIYKUUH. 3aKOH 3IeKTPOMarHUTHOM unaykiun Papaes.

Buxpesoe anexrpuueckoe none. DneKTPOaBMIKYIIAs CUla WHIYKLIHMHU B NPOBOMHKUKE, IBUXKYLIEMCS MOCTYIIATENbHO B
OAHOPOJIHOM MAarHMTHOM ITOJIE.

IlpaBuno Jlenna.

WHyKTHBHOCTD. SIBNEHHEe caMOMH Ly KLIHH. ONeKTPOABMKY1LAsh CHITa CAMOUHTYKIIMH.

DHeprus MarHUTHOTO TI0JIsl KATYIIKH C TOKOM.

ONeKTpOMarH|uTHOE ToJe.

Texnuueckue ycrtpoiictea M mpakTHYeckoe NPUMEHEHUE:  [OCTOSIHHBIE  MAarHUThl,  3JEKTPOMArHUTH,

S Ln s OJICKTPOBHERATENTb, YCKOPpUTETH SJICMEHTaPHBIX YaCTHUII, HHAYKIOHOHHAs MeYb.

Pasgen 5. Kosie6anus u BoTHbI
Tema 1. Mexanuueckue u 31ekmpomazHummnsle Koaebanus



Konebatesnbras cucrema. CBobojHbIe MexaHWYeCKHe KonebaHus. | apMOHMYecKHe KONeGaHus. Ilepuon, yacrora,
amIiutyna U dasa koneOanui. IlpyxuHHBIE MasTHUK. MaTeMaTUdeckuii MasTHHK. YpaBHEHHE FapMOHHYECKUX
xosiebanunii. IlpeBparenne sHeprun Npu rapMOHUYECKUX KONeHaHMsIX.

Kosnebarenbupii koHTYp. CBOOOZHBIE 3JIEKTPOMATHUTHBIC KOJECOAHMS B HIalbHOM KOJe6aTelbHOM KOHTYpe.
AHaNorus Mexay MeXaHW4YeCKHMMH U JIIeKTPOMArHUTHBIMH KOJeGaHUIMH. ®opmyna TomcoHa. 3aKkOH COXpaHEHHUs
SHEPI'UH B UJIealbHOM KOJie0aTeIbHOM KOHTYPE.

Ilpencrasnenne o 3aTyxarolux KojebaHusx. BelHykKIeHHbIC MeXaHUIeCcKue Konebanus. Pesonanc. BrIHy X IeHHBIe
3JIEKTPOMAarHUTHBIE KOeOaHus.

ITepemennplii Tox. CHHYCOMAANBLHBIA MNepeMeHHbIH TOK. MOIIHOCTD MEPEMEHHOr0 TOKa. AMIUIUTYIHOE WU
JACHUCTBYIONIEE 3HAYEHUE CHIIbl TOKA U HAIIPSKEHHS.

Tpancdopmarop. IlponssoacTBo, mepeiada 1 MOTpeGNEHHE SMEKTPHYECKON SHEPIHH. DKONOrHYECKHe PHUCKH TTpH
NPOU3BOACTBE 3/1€KTPOo3Hepruu. KynbTypa ucnonb3oBaHus 3J€KTPOIHEPTUH B TOBCEIHEBHOM HKU3HU.

TexHnueckue ycTpoHcTBa M NMPAaKTUUECKOE MPUMEHEHHE: SIeKTPHYECKHl 3BOHOK, reHepaTop NMepeMeHHOTI'0 TOKa,
JIMHWUH DJIEKTporiepeaay.

Hemoncmpayuu

Hccenenosanne napameTpos KonebatelbHON cucTeMbl (IPYKUHHbIH WIIH MaTeMaTHYeCKUil MasiTHUK).

Habnronenue 3aTyxarmmx koneOaHui.

Hcenenosanre cBONCTB BBIHYIKAEHHBIX KOJIeOaHHIA.

Habnronenue pesonanca.

CBo0OonHbIe 37IeKTPOMArHUTHEIE KOJIeOaHusl.

OcuuniorpamMmbl (3aBUCUMOCTH CHIIBI TOKA M HATIPSKEHMs] OT BPEMEHH) st SJIEKTPOMArHUTHBIX KOJIeOaHHA.

Pesonanc npu nocneoBatenbHOM COeIMHEHUM PE3UCTOPA, KATYIIKH HHIYKTHBHOCTU U KOHJIEHCaTOpa.

Mopnens TUHUM 3NTEKTpOIepenayn.

VYuenuueckuil sxcnepumenm, nabopamopmoie pabomer

et :,:....JsoobwhowmiSm 3aBUCUMOCTH nepuoaa MalbIx KOJieOaHUH I'Py3a Ha HUTH OT OJIMHBI HUTU U MACChI rpysa.
i N EE LT P G R A wEOOb@hOwNISO IMEPEMEHHARE:;, TOKA'B TENNW M3 I10CJIe10OBATCIILHO OO@DSEOEEH&X KOHJAeHCaTopa, KaTylIKH H @OwSoAOﬁm.

Tema 2. Mexanuueckue u INEKMIPOMACHUNIHbIE GOJIHbL



MexaHnyeckre BOJNHBI, YCIOBHsA pacrnpoctpaHeHusi. [lepuon. CKOpoCTb pacHpOCTpaHeHWs W JJIMHA BOJHBL
Ilonepeunsie u nponosibHEIE BOIHEBL. MHTEpdepenuus W I Ppakiysi MeXaHUIECKUX BOJIH.

3Byk. CxopocTs 3ByKa. I pomKkocTh 3ByKa. Bricota ToHa. TeMOp 3ByKa.

DJeKTPOMAarHUTHBIE BOTHBI. Y CIIOBHS H3IIyYeHMUs! SJIEKTPOMATHUTHBIX BONH. B3auMmHuas opueHTanus Bektopos E, B,
V B oanektpomarauTHOH BonHe. CBOWCTBA 9JNEKTPOMATHUTHBIX BOJNH: OTpPaKeHUe, MPENOMICHUE, MONSpH3aINSL,
nvdpaxuus, uaTepdepenipst. CKOpOCTh 31eKTPOMarHUTHBIX BOJH.

[llxana 37€KTPOMarHUTHBIX BOJH. [ IpuMeHeH e 21eKTPOMArHMTHEIX BOJIH B TEXHUKE M OBITY.

IIpHUMIIEI paIuOCBsI3U U TeJleBHIeHHs. Pagyonokanusl.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKaKOLLEel Cpepl.

Texuuueckne ycTpodicTBa M NPAaKTHYECKOE IIPUMEHEHWE: My3bIKalbHbIE MHCTPYMEHTBI, YJIbTPa3BykoBas
JAWarHOCTHKa B TEXHUKE W MEAMLMHE, panap, paiuoNnpruéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. IpsMonnHeliHOe pacrpocTpaHeHue CBeTa B omHOpo#HOH cpene. Jlyu ceeta. ToueuHslit
MCTOYHHMK CBETA.

Orpakenue cBeTa. 3aKOHBI OTpaXKEHMs cBeTa. [locTpoeHre U306paXeHuii B IIIIOCKOM 3epKarle.

[Ipenomnenune ceeTa. 3aKoHBI IpeloMIeHHs cBeTa. AGCOIOTHBIN MoKasaTens Npelnomienys. 11onHOe BHYTpeHHee
oTpaxkeHue. IIpenenbHbIi yroJl MOJHOTO BHYTPEHHETO OTPayKEeHUS.

Hucnepcus ceera. CnoxHbIi cocTaB 6enoro ceera. Lger.

Cobuparomye 1 paccerBarolyie JHH3bI. ToHKas juH3a. MOKYCHOE pacCTOSHUE M ONTHUYEeCKas CHlla TOHKOW JIMH3BL.
IocTpoenne u300paxkeHUH B COOMPAOLIMX W paccerBaromux nuH3ax. PopMysia TOHKOH NUH3bL. YBelHUeHUe, 1aBaeMoe
JIUH3O0H.

Ilpenensl NPUMEHUMOCTH IreOMETPUYECKON ONITUKH.

Bonnosas onrtuxa. MHTepdepenuus cBera. KorepeHTHble HMCTOUHMKH. YCIOBMS HaONIONEHHS MaKCUMyMOB M

ez oo . MEAHUMYMOB B SIH@@%Q@@IEEOII.OM KapTHHE OT ABYX OSI%NMIWCA KOI€pC€HTHBIX UCTOYHHKOB.

i Jludpaknus - cgera. - Audpaxumennas ~peméTka. YV eloBre - HaOM0AeR s’ TIABHbIX MaKCHMyMOB TIPH  HalleHHUH

1531 MOHOXPOMATHYECKOFO CBEeTa Ha MU(MPAKLUOHHYIO PELIETKY.

:O.:MUSMNESM CBETa.



Texuuueckue ycrpoiicTea u MPAaKTHYeCKOe MNpUMEHEHUe: OYKH, Jiyna, (oToanmnapar, MpoeKuuOHHbIH annapar,

MHKPOCKOTI, TeJIECKOT, BOIOKOHHAs ONTHKA, JAPPAKIHOHHAS peéTKa, NoJsipou.
Paznen 6. OcHoBbI cienuanbHoii TEOPHH OTHOCHUTEJLHOCTH

I'panunuel  mpuMeHMMOCTM  KiaccHUecKoW  MeXaHHKH. Iocrynathi  crelmanbHOl TEOPUHM OTHOCHTEILHOCTH:
MHBApUAHTHOCTE MOJY I CKOPOCTH CBETA B BaKyyMe, IPUHIIAI OTHOCHTENEHOCTH OHHINTeMHA.

OTHOCHTENBEHOCTE OJIHOBPEMEHHOCTH. 3amelyieHHe BpEeMEHH U COKpALleHHe THHbL.

OHEPrUsl U UMITYJIbC PENSTHBUCTCKON YaCTULIBI.

CBsI3b Macchl ¢ sHeprueii u MMITYJIbCOM PEJIATHBUCTCKOM YaCTHIBL. DHeprus MoKosl.

Pasgen 7. Kpanroas ¢uznka
Tema 1. dnemenmor keanmoeoii onmuru
Dotonsl. Popmyna [Tnanka cBs3u SHEpruM (OTOHa C ero YacToTol. DHeprus u UMITyJ1bC (hOTOHA.
OTKpBITHE U MccTenoBaHKe dorospdexra. Onpitel A. I'. CToneToa. 3aKoHbI porosddexra. Ypasuenue Diinireitna
anst porosdexra. «Kpacuas rpaHuua» Goroaddexra.
Hasnenue ceera. Onbrte I1. H. Jlebenena.
Xumuveckoe nelicTBHe CBeTa.
Texnuueckue ycrpoiictea u lpakTH4eCcKoe nNpuMeHeHHe: (OTodneMeHT, (OTONATYMK, CONHEYHAs Oartapes,
CBETOAMO/I.
Tema 2. Cmpoenue amoma
Monenb aroma Tomcona. OmpIThi Pesepdopna no paccesunro o -uactur, Ilnanerapnas monens atoma. [TocTynaTsl
bopa. Usnyuenune u nornomenue (oToHOB npu nepexozne atoma ¢ ogHOrO YPOBHSI SHEPIrUK Ha Apyro. Buaer criektpos.
CrniexTp ypoBHeii sHepruu aroma BOJIOpOIA.
BonnoBkle cBoiicTBa uacTu. Boael ae bpoiins. KopnyckynspHo-BonsoBoi Jly aJu3M.
CroHTaHHOE U BBIHY K IEHHOE U3Jly4YeHHe. . it e e ¥
@il exHMYeCK e 'y CTPOHCTRa i+ HPAKTUYICCKOE IIPUMCHEHUE: : CIEKTPAJIbHEIH aHAIU3 (cexTpockonn), nasep, KBaHTOBbIIA
KOMITBIOTED.
Tema 3. Amomnoe adpo



OKCNEPUMEHTbI, TOKa3bIBAIOIIME CIIOKHOCTE CTpoeHus Anpa. OTKpBITHE PafUOAKTUBHOCTH. ONBITEI Pezepdopaa no
ONPENICNICHHIO  COCTaBa  pPajiMOAKTHBHOTO —H3Iy4eHus. CBoHCTBa anbga-, Gera-, ramMma-usnydenus. Biusuue
paqHOaKTHBHOCTH Ha KUBBIE OPraHU3MBbI.

OTkpbITHE TIPOTOHA M HeWrpona. Hykimonnas monens snpa I'elizenbepra—lBanenxo. 3apsan smpa. MaccoBoe uncio
sapa. M30Torsl.

Anb(a-pacnan. InekTpoHHbIH 1 NO3UTPOHHBIN OeTa-pacnan. I'aMma-usnyyenue. 3akou PaayoaKTUBHOIO pacraza.

DHEprHs CBA3U HYKJIOHOB B anpe. Anepuele cuibl. Jledekt macchl anapa.

Snepuble peakiyu. Jlesienue u cuuTes Anep.

AnepHelii peaxtop. Tepmosinepnbiit cunres. IIpoGiembl [IEPCIICKTUBLI SIACPHONW DHEPreTHKH. DKOIOTHYecKue
ACTIEKThI IEPHOM SHEPTETHKH.

DlleMeHTapHbIe YaCTUIIbI. OTKpbITHE MO3KMTPOHA.

Meronr! HabmoneHus u PEruCTpaly 3J1EMEHTAPHEIX YACTHIL.

DyHnaMeHTabHbIE B3aNMOISHCTRHS, EnuncTBo dusnueckoit kapTunb Mupa.

Texnnueckue ycrpoiictsa u TIpaKkTHHecKkoe MpUMEHeHHe: 103UMeTp, kaMepa Buibcona, SIIEPHBIN peaKTop, aToMHas
6omba.

Paznen 8. Jnementor acrponomuu u acrpodusuxu

OTanbl pa3sBUTHS aCTPOHOMHUMU. IIpuknagrHoe 1 MEPOBO33peHYecKoe 3HAYCHME aACTPOHOMUM.

Bun 38€3nn0ro He6a. Cospesnus, SIPKUe 3BE31bI, IJIAHEThI, UX BHIUMOE IBUIKECHUE.

Conneynast cucrema.

Connue. ConHeunas akTHBHOCTb. MCTOUHUK sueprun ConHUa W 3BE371. 3BE3MBL, UX OCHOBHLIE XapPaKTEePUCTHKHU.
Huarpamma «CrnekTpaibHbelil Kiace — CBETMMOCTB». 3BE3BI INIABHOM IMOC/ENOBATEIBHOCTH. 3aBUCHUMOCTL «Macca —
CBETUMOCTB» IJI 3BE3] INIABHOM IOCHENOBATETbHOCTH. BuyTpeHHee crpoenue 3B&3. CoBpeMeHHbIE IpescTaBIenus o
NPOUCXOXIEHMH U 3BOMoLuH CONHIA U 3BE3. DTaNbl WMHU3HH 3BE3I.

o sssiian e Mneunstid . IlyTh.. —. Hama . Lanaxtuka. IlonoxkeHue . u. ABIKeHHe Connua B Tanaktuke. THObl TrajakTuk.

Panuoranakruku u keazaps.. HépHble NbIPBI B APAX raTakTHK.
O6o0maroumee nosropenue



A TET

Pone Gusuku u actponomuu B SKOHOMMYECKOH, TEXHOJOTHUECKOH, COLIHAILHON U 3TUIECKOl cdepax nesTenbHOCTH
HCJIOBEKA, PONb U MECTO (GU3MKK U aCTPOHOMHM B COBPEMEHHOM Hay4HOH KapTHHE MHUpa, poib (GU3MYecKol Teopun B
GopmupoBanun mpencrasnennii o ¢usnueckoil KapTHHE MHpa, MECTO (hu3uyecKoll KapTUHBI MHpa B OGLIEM psimy
COBPEMEHHDIX CTCCTBEHHO-HAYYHBIX MPEICTABICHHUI O IPHpPOE.

Mesknpeamernbie cBsI3H

Msydyenne kypca ¢usuku 6a30Boro ypoBHa B 11 kmacce ocymecrsisercs ¢ yuérom COJIepIKaTeNbHBIX
MEXTIPEAMETHBIX CBA3EH C KypcaMu MaTeMaTHKH, OMONOTHH, XHMHH, reorpauy U TeXHOJIOTHH.

Meoicnpeomemnvie nonwamus, cszanmble © M3YHCHUEM METOLOB Hay4YHOIO [IO3HAHWSA: SBICHHE, HAYYHEIH (akT,
TUII0Te3a, pU3KYecKas BeNIUUMHA, 3aKOH, TEOpHsl, HAOJIIOIEHUE, SKCIIEPUMEHT, MOIETIHPOBAHHE, MOJIe]Ib, U3MEPEHHE.

Mamemamura: penrenve cucTemsl YPaBHEHUH, TPUrOHOMETpUYecKHe (YHKIMHM: CHHYC, KOCHHYC, TaHIeHC,
KOTAHICHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI M X TMPOCKIMK Ha OCH KOOPJMHAT, CIIOXEHHE BEKTOPOB,
HPOU3BONHBIC SJIEMEHTAPHBIX (QYHKLHH, NPU3HAKK MONOOKS TPEYTOMLHHUKOB, ONpeJeNeHne IIOMANH IIOCKUX GUIyp U
00bEMa Tel.

buonozua: snexTpuyeckue sBIEHUS B SKUBON NPUPOAE, KonebaTelbHble IBUKEHUS B XKUBOH NPUPOJIE, OMTHYeCKHe
SIBIICHHS B )XKMBOH NPpUpOJie, AeHCTBHE paqualiii Ha KUBbIE OpPraHU3MbI.

Xumuys: CTpOEHHE aTOMOB W MOJICKYJI, KPUCTAILIMYECKas CTPYKTypa TBEDABIX Tel, MEXaHH3Mbl 0Opa3oBaHus
KPUCTATITMYECKOH PEETKH, CIIEKTPAbHbIN aHAIN3.

IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMBI IO ®U3BUKE HA YPOBHE CPEJHETO
OBUIEI'O OBPA3BOBAHUS

Ocgoenne yue6HOro npenmera «Du3nkay Ha YPOBHE CpenHero obiero obpaszoBanus (6a30BblIii YPOBEHB) NOIKHO
O0ECIEUNTh NOCTHKEHHUE CIIELYIONINX JTTIHOCTHBIX, METAIIPEAMETHBIX U JIPEAMETHBIX 00Pa30BaATENLHLIX PE3yIbTATOB.

- JIWIHOCTHBIE PE3YJILTATHI

JIuuHOCTHBIE PesynbTaThl OCBOCHMS yueOHoro npenMera «PuU3nKa» TOKHBI OTPAXKATH TOTOBHOCTE H CIOCOGHOCTE

© 00y9aromuXcs  PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEN MO3ULKeI JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX



OPHEHTAlUH, IO3UTHBHBIX BHYTPEHHHX YOeXKIEHU, COOTBETCTBYFOLIMX TPAJULUOHHLIM LEHHOCTSIM POCCHHACKOTrO
00LLeCTBa, paclIMpeHne KU3HEHHOTO OMbITA U OIMbITA ACATEILHOCTH B MNPOLIECCe pealiM3alliid OCHOBHBIX HaIlpaBleHHI
BOCIIMTATEJILHON JNEATETbHOCTH, B TOM YUCJIIE B YaCTH:

1) rpaskaanckoro BocnuTaHus:

c(pOPMHUPOBAHHOCTD TPaXNAHCKON MO3UIHHU 00y4aroIerocs: Kak akTMBHOTO M OTBETCTBEHHOTO YjeHa pPOCCUNUCKOTr0
oO11ecTBa;

MPHHATHE TPANIULIMOHHBIX 00IIEYeNI0BeYECKUX I'yMAHUCTHYECKUX 1 JEMOKPaTUYECKUX IIEHHOCTEH;

FOTOBHOCTL  BECTH COBMECTHYIO JIEATENBHOCTh B HHTepecax IPXIAHCKOr0  0OlLlecTBa, y4acTBOBAaTh B
CaMOYNpaBleHUH B 00pa30oBaTeIbHONW OpraHU3aL|K,

YMEHHE B3aUMO/ISHCTBOBATh C COUMATLHBIMU HHCTHTYTAMHU B COOTBETCTBHH C HX (QYHKLHUSIMU U HA3HAUCHUEM;

FOTOBHOCTE K T'YMaHHWTapHOU M BOJOHTEPCKOH JIEATENbHOCTH;

2) NaTPHOTHYECKOro BOCTIUTAHMSI:

C(pOPMUPOBAHHOCTH POCCHIICKO MPaKAHCKOR UJICHTUYHOCTH, MATPUOTU3MA,

LUCHHOCTHO® OTHOILIEHME K IrOCYNapCTBEHHBIM CHMBOJIAM, HOCTHUKEHUSIM POCCHHCKHX y4Y&€HBIX B 001acTH QU3HKU U
TEXHHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIHTAHMISI:

C()OPMUPOBAHHOCTL HPABCTBEHHOIO CO3HaHWMsl, 3TUYECKOTO [TOBENEHMUS;

CIIOCOOHOCTL  OLEHMBATh CHUTYAaLUIO M TIPUHAMATL  OCO3HAHHBIE PEIICHHUS, OPMEHTHPYSICh HAa MOpANbHO-
HPaBCTBEHHbIC HOPMbI M LISHHOCTH, B TOM YHCTIE B AEATENbHOCTH YUEHOTO:

OCO3HAHME JIMYHOrO BKJI1aJa B IOCTPOEHUE YCTOHYMBOTrO Oy IyIIIero;

4) 5cTeTHYeCKOro BOCIIMTAHMS:

ICTCTUMECKOE OTHOICHHE K MUPY, BKIIFOYAst 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIETO (PU3NUECKOH HayKe;

5) TpynoBoro Bocnuranus:

et s s MHTEPEC: K PA3TTMUHBIM. O%@ﬁ@g DUO@WOO&DEN&WNOS AESITCIIbHOCTH, B.TOM YHUCJIE CBI3aHHBIM C @EwSKOE H H@XESNOS

. %mexm COBepIIaTh OCO3HAHHBIN BBIOOp Oymyimedt Eu@%moo:s U pealn30BbIBaTh COOCTBEHHbIE JKU3HECHHBIE T1aHBbI;
: “* POTOBHOCTE W ¢ITOCOOHOCTE K obpazoBalinio U €CaMo00Opa30BaHUIO B 00J1aCTH $u3uKu Ha :@oamvxoz:: mow: KU3HH;
3 3KOJIOTHYECKOro BOCTIUTAHMS:




C()OPMHUPOBAHHOCTE KOOI MYECKO KYJIBTYPBI, OCO3HaHHME INI00ATBHOr0 XapakTepa 3KOJOrHUECKIX npobJiem;

ITAHMPOBAHNE U OCYLIECTBIEHUE ACHCTBUM B OKpYKaroLIeH Cpelie Ha OCHOBE 3HaHUsl LieJlel YCTOHYHUBOro pa3BUTHs
YeJIOBEYECTBA;

paclIMpenue omnbITa AeITeNbHOCTH SKOJIOTHYECKOL HaNpaBICHHOCTH HA OCHOBE UMEIOIMXCS 3HAHUH 10 (hU3HKeE;

7) HEHHOCTH HAYYHOI'O MO3HAHMSI:

CPOPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3sBUTHs QU3MUECKON HAYKH;

OCO3HaHME EHHOCTH HAy4YHOH AESTENBHOCTH, FOTOBHOCTD B npouecce u3yyeHus GU3MKH OCYIIEeCTRISTh IIPOEKTHYIO
M HCCIICNIOBATENBCKYIO eI TENbHOCTh HHAMBHIYAIbHO U B TpyTIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

IHo3naBarenbHbIe YHHUBepcaJbHbIe Y4eOHbIe NeicTBUS
baszoBblie jiornyeckue neiicreus:
CaMOCTOATENbHO (POPMYJIHPOBATH U aKTyalHu3upoBaTh NMPOOJIEMY, pacCMaTpUBATh eé BCECTOPOHHE;
ONPEACIATL LeNIH AeATeNbHOCTH, 3aaBaTh NapaMeTPbl U KPUTEPUU UX TOCTUIKEHUS;
BBIABJIATL 3aKOHOMEPHOCTH M MPOTUBOPEYHS B paccMaTpuBaeMbIX (UHIECKUX SIBIEHUSIX;
pa3pabaThiBaTh mJaH peleHusT npoOIeMbl ¢ y4yéTOM aHanu3a UMEIOMIMXCsl MaTepUaibHbIX U HeMaTepHallbHbIX
pecypcos;
BHOCUTL  KOPPEKTHBBl B NEATEIBHOCTb, OLICHHBATH COOTBETCTBHE PE3yJbTAaTOB LENSIM, OLEHMBATh PHUCKU
MTOCJIEICTBUH NEATEIbHOCTH,
KOOPIMHHPOBaTb M  BBINOJHATH paboTy B YCIOBHSX pEAJbHOr0, BUPTYaIbHOTO WU KOMOMHUPOBAHHOTO
B3aUMOJIEUCTBUSL;
PasBUBATH KPEATUBHOE MBILLIEHHE MTPHU PELICHHH HKU3HSHHbIX npobyem.
ba3zoBble ncenenosarebekue JMEeHCTBHS:

Co T 2 BHAJIETh HAYYHON TePMMHOJIOTHEN; KITIO9eBbIMY TIOHATHSMU ¥ METOAaMU (PU3UYECKOM HAYKH;



BIIaZICTh HABbIKAMHU yYeOHO-MCCIIEOBATENLCKON U MPOSKTHOM JIESTENbHOCTH B 06NACTH (U3MKH, CIIOCOOHOCTHIO U
FOTOBHOCTBIO K CaAMOCTOSITEJIbHOMY TOMCKY METOJOB pEUIEHMs 3a7aiy (U3NYECKOTO CONEPIKAHHS, IPUMEHEHUIO
Pas3IUYHBIX METOHOB MTO3HAHHUS;

BIANCTh BUIAMM  JICATENBHOCTH 0 MOIYYEHHIO HOBOIO 3HAHMsS, €r0 MHTEpIpEeTaluH, NpeobpasoBaHHI0 H
MPUMEHCHHUIO B Pa3ITUYHBIX y4eOHBIX CUTYalHUsX, B TOM YKCIe [IPU CO3MAHUN YUeOHBIX IPOEKTOB B 061aCTH busuKy;

BBIABJIATE NPUIMHHO-CIICAICTBCHHBIE CBA3H M aKTyalW3UMpOBATh 3a1ady, BEIIBUTaTh MMIOTE3Y €& pellleHHs], HaXOMAUTh
apryMEHTRI 715t 10Ka3aTebCTBA CBOUX YTBEPXKAEHHUH, 3a1aBaTh MAPAMETPhl U KPUTEPUHU PelllCHUSE;

aHAM3UPOBATE TIONYYCHHBIC B XON€ PELICHHs 3a[avd pe3yNbTaThl, KPUTHYECKH OLEHWBATh WX JOCTOBEPHOCTH,
IIPOTHO3UPOBAaTh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTL U YOPMYJIMPOBATh COOCTBEHHBIE 3alaud B 0OpA30BATENBHON AEATENLHOCTH, B TOM UYHCIIE IIPU U3yUYCeHHUH
busnku;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLI€HUBAThH MPUOOPETEHHBII OIIBIT;

YMETb [IEPEHOCUTH 3HAHUS 110 PU3UKE B MPAKTHYECKYIO 00JaCTh KU3HEESTEIbHOCTH,

YMETb UHTErPUPOBATH 3HAHMS U3 PA3HBIX MPeIMETHBIX 001acTel;

BBIZIBUTATh HOBBIE WJICH, MPEIaraTh OPUIHHAIIBHBIE TOJXO/bI U PEIleHNUS;

CTaBUTE NPOOIIEMbI U 33/1a4H, IOITYCKAMOLIME AllbTEPHATUBHbIE PELIICHS..

Pa6ora ¢ undopmanueii:

BJaJIeTh HAaBBIKAMW TIONyYeHHs HHQOpMauuu (U3HYECKOrO COIEPXKAHWMS W3 HCTOYHMKOB pAasHBIX THIIOB,
CaMOCTOATENILHO OCYIIECTBIATL MOMCK, aHANIM3, CUCTEMATH3ALMIO U HHTEPIPETALMIO HHPOPMALIMY Pa3IIHbIX BUIOB M
Gopm npencrasnenus;

OLIEHMBATh I0CTOBEPHOCTh HHPOPMALIK;

MCTIONB30BaTh CPEeNCTBA HMH(POPMALMOHHBIX M KOMMYHHKALMOHHBIX TEXHONOTHH B peLleHHH KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX M OpraHW3alMOHHBIX 33134 C COONIO/ICHUEM TPeOOBaHMIl 3ProOHOMHUKM, TEXHMKH OGe30MacHOCTH,

+-s . LUTMEHBL, PECY.pPCOCOESPEIKEHUS, IPABOBEIX .1 . ATUYECKUX HOPM, HOPM HH(POPMALMOHHOM 0e30MmacHOCTH;

" ©.CO3M@BaTh TEKCTHl “(PU3HIECKOro ‘Cofepkalus” B pasnuaHbiXx (QOpMaTax ¢ y4éToM HazHAYeHUs uHpOpMaWK U
LieJIeBOH ay IMTOPHH, BbIOMpPas ONTHMalbHYI0 GOPMY MpeICTABIEHHUS U BH3Yalu3alluM.



KoMMyHuKaTHBHbIe yHHBepCcaJbHbIe YUeGHbIE TeHCTBHSI:

OCYILECTBIISITH OOIlIEHHE HA YPOKaX (H3UKK U BO BHEYPOYHOM HESTEIbHOCTH;

pacriosHaBaTh NPEANOCBUIKH KOHMIUKTHBIX CUTY AL U CMSITYaTh KOHDIUKTHI;

Pa3sBEPHYTO W JTOTHYHO H3JIAraTh CBOKO TOUKY 3PEHHS C HCIIOJIb30BAHUEM S3BIKOBBIX CPEICTB;

TIOHUMATD ¥ UCTIONB30BaTh MPEUMYIIECTBA KOMaHIHOW H WHANBUIYaIbHON pabOTEhI;

BBIOMPATH TEMATUKY U METOJBI COBMECTHBIX JEHCTBUM C YYETOM OOLINX HHTEPECOB U BO3MOXXHOCTEH Ka)KIOro 4jieHa
KOJIJIEKTHBA;

MPUHAMATDL UENIM COBMECTHOH JEeSTEeNLHOCTH, OPraHU30BBIBATE U KOOPAMHUPOBATH AEHCTBUS MO €8 JNOCTHIKEHHUIO:
COCTaBIATb [UIAH JICHCTBUM, PACTIPElENATh POJIM C YYETOM MHEHUH YYaCTHHKOB, 0OCYXKHATh Pe3ylbTaTbl COBMECTHOI
padoThI;

OHEHMBATL KayeCTBO CBOEro BKIajla M KaXJIOr0 y4yacTHMKA KOMaHIbl B OOIIMI pe3yNbTaT 10 pa3spaboTaHHBIM
KPUTEPUSIM; |

HpeAjaraTh HOBbIC IIPOCKThI, OUCHUBATE UJICH C MO3ULIMKA HOBU3HBI, OPUTHHATBHOCTH, IPAKTUYECKOH 3HAUMMOCTH;,

OCYMIECTBIIATL TOSUTUBHOE CTPATETHYECKOE IOBEJEHWE B PA3IMYHBIX CHUTyalMsX, MPOABIATH TBOPYECTBO U
BOOOpaxceHue, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcaJbHbIe yuyeOHbIe AeiicTBUS
Camoopranusanus:
CaMOCTOATEJILHO  OCYINECTBIIATL I103HABATEIbHYIO IEATENHLHOCTh B 00NACTH (DM3MKM M aCTPOHOMHM, BBISBISTDH
NPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHbIE 3a1aH;
CaMOCTOATCIILHO COCTABJIATH IJIaH PEUIEHMs] PACYETHBIX W KAUYECTBEHHBIX 3a/lay, MIAH BBITIOJHEHUS MPAKTHUECKOM
paboThl ¢ y48TOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3SMOKHOCTEH 1 IIPEIIOYTCHU;
JlaBaTh OLUEHKY HOBBIM CHTYaLMsIM,
paclIMpsATL paMKU Y4€OHOrO NpeIMeTa Ha OCHOBE JIMUHBIX IIPeII0YTeHHH; ) .
TIeNIaTh OCO3HAHHEIN BBIOOD) apryMeHTUPOBATh ero, 6paTh Ha ce6si OTBETCTBEHHOCTH 33 PElICHHE;
OLIEHMBATb NPUOOPETEHHBINA OMBIT;




CIIOCOOCTBOBATE (hOPMUPOBAHHIO 1 TPOSIBIICHUIO SPYIMLMKU B OONacTH (U3UKH, MOCTOSHHO MOBBIIATE CBOJ]

00pa30BaTeNbHBIH U KyJIBTYpPHBIH YPOBEHb.
CaMOKOHTPOIIb, 3MONHOHAILHDBIH HHTE/LICKT:

AaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTh KOPPEKTHBHI B ACATENBHOCT, OLUEHMBATh COOTBETCTBHE PE3YIETATOR
LeJIsIM;

BJI4/ICTh HaBBIKAMM II03HABATETBHONW pe(IeKCHH KaK OCO3HAHMUS COBEpILIAEMbIX JEUCTBUH U MBICIHTEBHBIX
,_%o:mooom.w UX pe3yNbTaTOB U OCHOBAHUIA;

MCTONIL30BATE PUEMBI PE(IIEKCHH JUISI OLEHKH CUTY ALy, BbIOOpA BEPHOIO peLICHHS;

YMETb OUCHUBATL PUCKH M CBOEBPEMEHHO NPUHUMATH PELICHHUS 10 UX CHUKEHHUIO;

PUHUMATE MOTHBBI M apI'yMEHThI IPYTUX P aHaJIH3e PE3yIBTaTOB HeITeNbHOCTH;

NPUHUMATh Ce0sl, IOHUMAs CBOM HELOCTATKH 1 JIOCTOUHCTBA;

NPUHUMATE MOTUBBI M aPIyMEHTBI IPYTUX NP aHATH3E PE3YJIbTATOB NeSITENBHOCTH,

NpH3HaBaTh CBOE NPaBO M NPaBO APYIrHX HA OLIMOKH.

B npouecce mocTmikeHus nuuHOCTHBIX Pe3yJIbTATOB OCBOCHUS IPOrPaMMBI 110 (PH3UKE 1718 YPOBHS CpelHero ooiero
00pa30BaHus y 00ydaromuxcs COBEPUICHCTBY €TCsI SMOLUMOHANbHBIN HHTEIUIEKT, TIPe MONaralommii C(OPMHPOBAHHOCTH:

CaAMOCO3HAHHUS, BKIIOYAIOLIETO CITIOCOOHOCTh MOHUMATH CBOS SMOLIHOHANIBHOE COCTOSIHUE, BUIETH HaNpaBeHHUs
pasBUTHsI COOCTBEHHOM 3MOLMOHANILHOIA chepbl, ObITH YBEpEHHBIM B cebe;

CaMOpPETYJINPOBAaHUs, BKIIOYAIOUIET0 CAMOKOHTPOJIb, YMEHUE NPUHAMATh OTBETCTBEHHOCTh 3a CBOE IOBENEHHe,
CITIOCOOHOCTh AIATUPOBATHCS K SMOIMOHATLHBIM MSMEHCHHUSAM U MPOSABIIATE TMOKOCTb, GBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUH, BKIIOYAIOLIE] CTPEMIICHHE K NOCTHXKEHHIO UENH M YCNeXy, ONTHMU3M, WHULUATUBHOCTD,
YMEHHeE JIENCTBOBATh UCXOMS U3 CBOUX BO3MOJXHOCTEH;

OMNATHH, BKIFOYAIOWIEH CIOCOOHOCTh TOHMMATH SMOMMUOHAIBHOE COCTOSIHWE NPYIUX, YYUTBIBATH €ro mpH
OCYIICCTBIEHUH OOIIEHHs, CIOCOOHOCTE K COYYBCTBHIO U COIIEPEKUBAHMUIO;

i s s 0 COLTUAITBHBIX., ‘HABBIKOB,.BKIIFOYAKOLIUX.. CIIOCOOHOCTh.: BbICTPAKUBATL.. QOTHOILIEHUS C JAPYTUMHA. - JIFOJBMU, wN@OHSHWOMU

NPOSABISTH UHTEPEC U paspermaTs KOHMIUKTEI.



MNPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenus B 11 kiacce mpenMeTHblE pe3yjbTaThl HAa 6a30BOM YPOBHE [IOJDKHBI OTPaykaTh
C(hOPMUPOBAHHOCTE y O0YYAIOLINXCS YMEHHIA:

ACMOHCTPHPOBATE Ha MPUMEPAX PONb U MECTO (QU3UKM B (OPMUPOBAHUM COBPEMEHHON HAYYHOH KApTHHBI MUPA, B
pasBUTHH COBPEMEHHOW TEXHHWKH M TEXHONOIWH, B IPAaKTHYECKOH NeSTeNbHOCTH IOAEH, [eNOCTHOCTh M eNHHCTBO
pu3nyeckoil KapTUHBI MUPA; ‘

YHUHTBIBATh I'PAHULBL IPUMEHEHHUS U3YHYCHHBIX (U3UIECKUX MOJeJeH: TOUeUHBIH JIEeKTPUUecK il 3apsi, Ty CBeTa,
TOYE€YHBIH UCTOUHKK CBETa, sJepHas MOJIeb aTOMa, HYKJIOHHASI MOIeJIb ATOMHOTO Apa NNpy peleHud GpU3nIecKux 3a1ay;

pacrosHaBaTh Gu3nUeckue siBieHus (IIPOLecchl) U 0OBICHITL WX Ha OCHOBE 3aKOHOB JIEKTPOAMHAMUKHU U KBAHTOBOM
Qu3MKK: 3NeKTpUYecKas POBOJMMOCTD, TEIIOBOE, CBETOBOE, XUMHUYECKOEe, MarHUTHOE eUCTBUS TOKA, B3aUMOIEHCTBUE
MariuToB, SJIEKTPOMArHUTHAS MHIYKIMA, NEHCTBHE MAarHUTHOIO MOJs Ha IPOBOJHHK C TOKOM W ABMIKYIIMICS 3aps,
SJICKTPOMArHUTHBIE KONEOAHHMs M BOJHBI, IIPIMOJMHEHHOE paclpoCTpaHEeHHe CBeTa, OTPaXEHME, TpesIoMIIeHHE,
MHTepQepenuus, AUQPakius W NONSpU3aLUs CBETa, Aucniepcusi cBeta, (orosnexTpuyeckuit shdext (porosddexr),
CBCTOBOC  NIaBJICHUE, BO3HMKHOBEHME JIMHEHYaTOro CIEKTpa aToMa BOJLOPOAA, €CTECTBEHHAs M MCKYCCTBeHHas
PaalOaKTHBHOCTE;

ONMMCBIBATL  M3YYCHHBIE CBOMCTBA  BEIUECTBA (JNEKTPUYECKME, MarHHTHbIE, ONTHYECKHe, EKTPHYECKYHO
POBOJIMMOCTE  PAa3NMYHBIX CPell) M OIEKTPOMArHWUTHBIE SBNEHMS (IPOLECCHl), MCMONE3Ys (GU3MUECKHE BelUUHHbI:
SNIEKTPUIECKUH 3apsJl, CUIIa TOKa, JIeKTPUYECKOe HATPSDKEHUE, SJIeKTPHYECKOe CONPOTHBIIEHHE, Pa3HOCTh NOTEHUHAJIOB,
JIEKTPOABHXKYILIAsk CuIla, paboTa TOKa, MHAYKLUMS MATHHUTHOrO Mojs, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTD
KaTyLLIKH, SHEPTUA 5JIEKTPUHECKOro U MArHUTHOTO TTONICH, IEPMOJL U HacToTa KollebaHuil B Kone6GaTebHOM KOHTYpe, 3apsii
M CHJla TOKa B MPOLECCE rapMOHMYECKUX 3JIEKTPOMArHMTHBIX KojeOaHui, (OKyCHOe paccTOSHHWE W ONTHYecKas CUia
JIUH3BL, TIPH OMTHCAHUM NPABUIILHO TPAKTOBATH (PU3MYIECKHH CMBICT HCIIONB3yEMbIX BETUUMH, UX 0003HAYEHHUS U eUHHULIbI,
YKa3bIBaTh (OPMYJIbl, CBA3BIBAIOLINE NaHHYIO (QU3UIECKYIO BEJIMYMHY C APYTMMH BEIMYUHAMU;

s AT St a3 __o.anoEmgv.“Eﬁ@wg,@_rmowo:momoﬂo;Hﬁ%hm Npu.. HPOBENEHUH . MCCIICI0OBAHUI . B paMKaX y4eOHOro 3KCIEpPUMEHTA,
- y4eOHOHCCIeHOBATENBECKOM 1T+ [IPOEKTHOUW ! AESTECIIBHOCTH-© C  HCIOJb30BAaHUEM U3MEPUTENBbHBIX YCTPOUCTB W

nabopaTopHOro 060pyMOBaHUS.
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4.1 " \ DNeMEeHTBI KBaHTOBOM OTITHKH

| i
! 1

‘ 4.2 * Crpoenue atoma

Koan4geerso yacos

| Boero KonTposbnbie
paboThbl
m 11 1
e
I
e
|
v
M 5 1
|
0
|
. 24
O%:OOSHHEVEOO%E
4 1
4
6
4

IpakTnyeckue
padoTobI

(O8]

(O8]

DJIEKTPOHHbIE

(undposbie)
o0pa3oBaTeIbHbIe

pecypcbl

bubnnorexa [JOK
https://m.edsoo.ru/7f41¢97¢

bubinnorexa IJOK
https://m.edsoo.ru/7{41¢97¢

bubnuorexa LIOK
https://m.edsoo.ru/7f41c¢97¢

bubnnoreka IJOK
https://m.edsoo.ru/7{41c¢97¢

bubmnorexa [JOK
https://m.edsoo.ru/7{41c97¢

bubnuoreka [JOK
https://m.edsoo.ru/7f41¢97¢

bubnunorexa [JOK
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Hroro no pasnpeny
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Pasnen 5. 3JIEMEHTDBI ACTPOHOMUY U ACTPODIBHKH

5.1 DJIEMEHTbI ACTPOHOMHHM H acTpoU3uKH

‘ Hroro no paznpeny
| Paznen 6. OBOBLIAIOUIEE IOBTOPEHUE
_
‘

Obobmatomee nosTopeHne

Hroro o pasmeny

_
|
; PesepBHOe Bpems
‘m OBILEE KOJIMYECTBO YACOB 10 [TPOI'PAMME
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bubnuorexa LJOK
:’mcm..\\_: .edsoo.ru/7141c97¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bubmiorexa IIOK
https://m.edsoo.ru/7f41c97¢
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Tema ypoxka

[locTosHHbIE MArHUTET 1 HX
B3aMMOJIeliCTBHE. MarHuTHoeE moJre.
Bekrop marnuTHol muaykumy. JTunuu

MarHuTHOH HHAYKIIUU

MarnuTHOE noJte mpoBoaHKKa ¢
TOKOM. OnbIT Dperena.
BsaumonelictBue nposomankos ¢
TOKOM

Jlaboparopuas pa6ora «M3yyenue
MAarHuTHOIO IM0JIsI KATYIIKH C TOKOMY

JleHcTBre MarHUTHOrO MoJIS Ha _
MpOBOAHHKK ¢ ToKkoM. Cuita Ammepa.
Jlaboparopnas pa6ora
«Hccnenosanue neiicTris
ITOCTOSIHHOIO MarH|uTa Ha PaMKy C
TOKOM>

JeHcTBrHE MarHUTHOTO 0TI Ha
ABHIKYIYIOCS 3aPSDKEHHYIO YacTHILy.
Cuna Jlopenna. PaGota cuibi
Jlopenua

OnexTpomMaruuTHas HHIYKIMS. [T0ToK
BEKTOpa MarHUTHOU MUY KiK. DJ[C

HHIOYKLHUH. 3akoH SJIEKTPOMArHUTHOH

KoangecTro yacos

Bcero

KonTpoabHbie
padoThbI

Ipakrinyeckue
padoThbI

Hara
H3yYeHUs

JIEKTPOHHDBIE
uudpoBbie
o0pa3oBaTe/bLHbIe

pecypcnl

bubnuorexa [JOK
https://m.edsoo.ru/ff0c9778

bubnmoreka IJOK |
https://m.edsoo.ru/ff0c98fe ‘b
_
_
w

bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe

bubmmoreka [JOK
https://m.edsoo.ru/ff0c9ac) |

bubnuoreka [JOK
https://m.edsoo.ru/ff0c9df4
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uHayKkuuu Papanes
JIabopaTopuas pabota
«Mcenenosanue sBneHus
9JIEKTPOMAarHMTHOU UHIYKITHNY

WNnnykTuBHOCTD. SIBIIeHHE
camouHayKimu. DJIC camoun Iy K.
OHeprus MarHUTHOTO TIOJIs KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE OJIE

Texnuueckue ycTpoiicTBa u ux
[IPUMCHEHHE: NOCTOSTHHBIE MArHUTBI,
9JIEKTPOMAarHUThI, 3JIEKTPOABUIATE b,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
HH/Ly KIIHOHHASI [1eYhb

Ob6obmaromuii ypox «Maruutaoe
noJjie. DNEeKTPOMATHUTHAS WH Ty KLU

KonTtponbhas padora mo teme
«MaruuTHoe nore.
DIEeKTPOMarHUTHAS MH LY KI[HS»

CBobOOIHbIE MEXaHHYECKHUE
Konebanus. 'apmonnueckue
KonebaHus. Y paBHeHue
rapMOHUYECKUX KOJIEOaHMH.
IIpeBpamenue sHeprun
JIaboparopuas pabora
«HMccnenosanue 3aBHCHMOCTH
fiepuojia MajbIX KojiebaHuil rpysa Ha
HHUTH OT IJIMHbI HUTH U MacChl IPy3ay

KonebarenbHsrit kouTyp. CBOGOIHBIE

bubmorexa IJOK
https://m.edsoo.ru/ff0cal 50

bubnroreka IJOK
https://m.edsoo.ru/ff0ca600

bubnuorexa [JOK
https://m.edsoo.ru/ff0cab82

bubnuorexa [JOK
https://m.edsoo.ru/ffOcads$

bubnuorexa [JOK
https://m.edsoo.ru/ff0cafl6

bubnuoteka [JOK
https://m.edsoo.ru/ff0ch820
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DJIEKTPOMAarHUTHBIC KOJIEOAHUS B
HUJICAJILHOM KOJIeOATEILHOM KOHTYpE.
AnHanorus MEXIOYy MEXaHHUYECKUMHU U
QJIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

®opmyna Tomcona. 3akon
COXPAaHEHHS SHEPTHH B UACATLHOM
KO0JIebaTeNbHOM KOHTYpE

IIpencrapieHue o 3aTyxaromnmx
Konebanusx. BrinykneHHbIe
MEXaHHYecKue konedanus. Pesonanc.
BhIny KIeHHbIE 2/1eKTpOMArHHTHBIE
KonebaHus

[lepemennsblii Tok. CHHYCOHAANBHDII
[IEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKA. AMIUIHTYIHOE U
JCHUCTBYIOILEE 3HAYEHHE CHIIBI TOKA
HaIpsDKEHHS

Tpancdopmarop. IMpoussonctso,
nepegada u norpebienue
SJICKTPUYECKOH IHEeprun

YCTpoicTBO M npakTHUeCKoe
IIPUMEHEHHE DJIEKTPHUYECKOr0 3BOHKA,
reHepaTopa NepeMeHHOro ToKa,
JHHHH 3JIEKTponepenay

DKONOrMYecKHe pUCKH TIpH
POU3BOJICTBE DJIEKTPOIHEPIHH.
Kynerypa ucnonszopanus
3JIEKTPOIHEPTUHU B MOBCELHEBHOMH
KHU3HH

bubnuorexa IIOK
https://m.edsoo.ru/ff0cb9c4

bubnuorexa 1JOK
https://m_.edsoo.ru/ff0chb86

bu6morexa 1JOK
https://m.edsoo.ru/ff0cbd34

bubnuorexa 1IOK
https://m.edsoo.ru/ff0cc324
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Mexanndeckue BOIHEL, YCIOBHUS
pacnpocrpanenust. Ilepuon. Ckopocts
PacnpoCTpaHeH s U JUIMHA BOJIHEL.
[Tonepednsie u po0NBHBIE BOJTHBI

3Byk. Cxopocts 3ByKa. I poMKocTh
3ByKa. Boicota Tona. Tembp 3ByKa

DJIEKTPOMArHUTHBIE BOJIHBI, HX
CBO#CTBa 1 ckopocTk. [1lkana
3JIEKTPOMArHUTHBIX BOJIH

[IpuHIMIEI pagnocBszu U
Tenesupenus. Pasurue cpencrs
cBsi3u. Pamuonokaiis

KontponsHas pa6ora «Konebanus u
BOJIHBD»

Ipsimonuneiinoe pacnpocTpanenmue
CBETa B OJIHOPOJIHOM cpejie.
Toueunmrit ncrounnx csera. Jlyy
cBeTa

Orpakenue cBeta. 3aKoHbI
oTpaxceHus cpera. [loctpoenue
H300paXeHnH B IIIOCKOM 3epKare
[Ipenomienue cgera. [TonHoe
BHYTpeHHee oTpaxkeHue. [IpenenbHblii
YTOJI IMOJIHOTO BHYTPEHHET O
OTPAKEHHS

Jlabopatoprast pabota «M3mepenue
[I0Ka3aTesst NPENOMIICHHS CTEKIIa

JInuser. IToctpoenue usobpaxenuii B

bubnuorexa [JOK
https://m.edsoo.ru/ff0ccas4

Bubnuorexka IJOK

https://m.edsoo.ru/ff0cccOc

bubnuorexa IJOK
https://m.edsoo.ru/ff0cefe(

bubnuorexa IJOK
https://m.edsoo.ru/ff0cc618

bubnuoreka IJOK
https://m.edsoo.ru/ffcd350

bubnuoreka IJOK
https://m.edsoo.ru/ff0cd4e()

bubnuorexa [JOK
https://m.edsoo.ru/ff0cd 76

bubmuorexa IJOK
https://m.edsoo.ru/ff0cd67a

bubmuorexa [IOK
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nuH3e. PopMyIIa TOHKOM JIHH3bL.
YBenuueHue JTuH3bI

Jlabopatopras paGora
«HMcecnenoBanue cBoiicTs
U300paXXeHUH B IMH3AXY

Hucnepcus ceera. Clioxubiii cocran
Oeroro ceera. IIger. JIabopaTtopnas
pabora «Habmonenue JHUCTIEPCUH
CBETay

WUnreppepennus cera. Jdpaxims
cBeta. Jluppakunonnas pemérka

ITonepeunocTs cBeTOBBIX BOMH.
[onstipusanus crera

Onrruyeckre npuGops! 1 YCTpOMCTBa n
YCJIOBHS HX O€301aCHOr0 NPMMEHEeHUsI

I'pannnpr npumenumoctu
Kllaccnyeckoit Mexanuku. [octynatel
CHeuUaNbHON TeopuH
OTHOCHTEJIbHOCTH

OGIOOEHO.QVEOO%W OJTHOBPEMEHHOCTHU.
meQNbQISm BPEMEHH U COKpalieHue
JJIUHbI

DHEPrHs ¥ HMITYJTbC PENSTUBHCTCKOM
qacTulbl. CBsI3b Macchl ¢ sHEprueii u
UMITy TbCOM. DHEpPrus OKOs
Konrpomneras pabora « Onruka.
OcHoBBI cienuanbHO TEOPUH
OTHOCHTETLHOCTHY |

https://m.edsoo.ru/ff0cdd ] e

bubnuorexa IJOK
https://m.edsoo.ru/fficed2?

bubnuorexa [JOK
https://m.edsoo.ru/fficf02e

bubnuorexa [JOK
hitps:/m.edsoo.ru/ff0ct862

bubimorexa LJOK h
https://m.edsoo.ru/ff0cfad?

bubmuorexa [JOK
https://m.edsoo.ru/ff0cfc68

bubnuorexa [JOK
::Um“\\_:.mgmoo.g.::‘aﬁd%
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®oroubl. Popmyina [Tnanka. Dreprust
H UMITyJIbC GOTOHA

OTKpbITHE U HCCIIEN0BAHHE
poToaddexra. Onpiter A. T
Cronerosa

3axonnl Gpororpdexra. YpapHeHne
DiHTeRHA 11 poTosddeKTa.
«Kpacnas rpanuna» porosddexra
Hasnenue ceera. Onpite! 1. H.
JleGenera. Xumunyeckoe neitcteue
cBeTa

Texunueckue ycrpoiicrtea u
NPAaKTHYECKOE MPUMEHEHHE:
(poTorsiement, poronaTunk,
coJiHeyHast Oarapest, CBETOAMOI
Peienne 3amau no reme «dneMenTo!
KBAHTOBOM OTITHKI

Monens atroma Tomcona. OnbrTer
Pesepdopnaa mo paccesnuto o-uactum.
[Inanerapnast Mmogens atoma

IMoctynatet Bopa

W3nyuenne u nornomenue hoToHOB
pH N€PEeX0ie aTOMa ¢ OJJHOTO YPOBHS
SHEPruu Ha Apyro#. Buap! cniextpon
BonHoBBIe cBolicTBa yacTHIl. BOIHBI
ne bpoitns. Row:%o@smvmo,
BOJIHOBOG nyanusM. CrioHTaHHoe U

bubnmoreka [JOK
https://m.edsoo.ru/ff0cfel 6

bubnuoteka [JOK
https://m.edsoo.ru/ff0ctfcd

bubmuoreka 1TOK
https://m.edsoo.ru/Af0d0 1 5e

bubmuorexa LJOK
https://m.edsoo.ru/ff0d04a6

bubnmnorexa 1JOK
https://m.edsoo.ru/ff0d0302

bubmoreka [JOK
https://m.edsoo.ru/ff0d09]1a

bubnuorexa [JOK
https://m.edsoo.ru/ff0dOafa

bubnmrorexa LIOK
https://m.edsoo.ru/ffod0afa

bubnuoteka IJOK
https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJIEHHOE HU3j1y4YyeHue

OTKpbITHE pafHOaKTHBHOCTH. ONBITET
Pesepdopna o onpenenennro cocraga
PaTMOaKTHBHOIO H3JIyYEHUsI
Csoiictpa anbda-, 6era-, ramma-
usJiyuyeHus. Bnugaue
PanMOaKTHBHOCTH Ha KHUBLIE
OpraHu3Mpl

OTkpbITHE TPOTOHA 1 HEHTpOHaA.
Msotonbl. Anbda-pacma.
DNeKTPOHHBIH U ITO3UTPOHHEIM OeTa-
pacnaz. I'amMMa-usnyyenue

ODHEPrus CBI3M HYKIOHOB B sjpe.
Snepubie peakum. SnepHbiii
peakrop. [pobnemsl, nepernekTuppr,
IKOJIOrMYECKHe aCHEKTHI AEPHO
OHEPTeTHKHU

DJleMeHTapHbIe YacTUIIbL. OTtkpbiTHE
NO3UTpoHa. MeTonbl HabnroneHus u
PCTUCTPALIMK DJIEMEHTAPHBIX YACTHIL.
Kpyrasiii cron «®ynnamentansunie
B3auMoJeHicTBuS. EnuHcTBO
(usnueckoit kapTuHL! MHpay

Bun 3Bé3mHoro Heba. CosBesnus,
SPKUE 3BE3IBI, IUIAHETHI, UX BUIMMOE
ABrxeHue. ConHeuHas cucrema
Connue. Conneunas AKTUBHOCTb.
Hcrounuk sHeprum CouHna u 38837

bubmuoreka [JOK
https://m.edsoo.ru/fl0d0fd?

mx@:soawxmﬂoz ‘
https:/m.edsoo.ru/f0d1162 |

bu6mmorexa IJOK .W

https://m.edsoo.ru/ffod 135 6

bubnnoreka 1JOK
https://m.edsoo.ru/ff0d0e38
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64

3BE3MBI, KX OCHOBHBIE
XapaKTEePUCTUKHU. 3BE3BI TIIABHOI
TOCJIe/IOBATENBHOCTH. BHyTpennee
cTpoenue 38E31. COBpeMEeHHbIE
PENCTaBIEHUs O MPOUCXOKIECHHUH U
sBosronun CoiHma 1 3BE3

Muneunsiii [TyTe — nHamma anakTuka.
[lonoxenue u nuxenue Conuna B
l'anaxtuxe. [anaxtuxu. Yepuoie
JBIPBI B SIAPAX TajlaKTHK

Bcenennas. Pas6eranue ranakTuk.
Teopus Bonbioro 3peiea.
PenukroBoe n3nyuenue.
Meraranakruka

Hepemenurie npo6ieMb acTponomin

KonTponsuas pabora « dnemeHTol
ACTPOHOMUH M aCTPOPUIHKU»

O6obwmaromuii ypok. Pons dusnku u
ACTPOHOMHH B 9KOHOMHMYECKOH,
TEXHOJIOTHYECKOH, COLMANLHOI 1
3THYECKOH cepax nesiTeabHOCTH
4eJl0BeKa

O6o6maromuii ypok. Ponb u mecto
(H3MKK B aCTPOHOMHHU B
COBPEMEHHOHN Hay4YHOH KapTHHE MHpa

O6obuarouiuii ypok. Posb
(usuyeckoit Teopun B bopMupoBaHHH
:vmboawwbommm 0 @:wsm@g,zom
KapTHHE MUpa
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Ob6ob6marouiuii ypox. Mecro
(bu3HUecKol KapTUHBI MUpA B 00IIEM
PNy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX [IPEJICTABICHHUH O MPUPOJIE
PesepBHBIN ypok. MarauTHoe noJe.
DNeKTpOMarH|THAs MHILYKIHs

Pezepueriii ypok. Ontuka. OCHOBEI
CMICHAJILHON TEOpHUHU
OTHOCHUTEILHOCTH

Pesepurit ypok. Kantosas Qusuxa.
DJIEMEHTbI aCTPOHOMMH U
acTpoHU3UKH

OBILIEE KOJIMYECTBO YACOB I10

ITPOI'PAMME

68

bubimorexa LJOK
hitps://m.edsoo.ru/ffod1784




