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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o ¢u3uke 6a30BOro ypoBHs Ha YpOBHE CpelHEro oo1ero oopazoBanus pa3padboTaHa Ha OCHOBE I10JIOKEHUH U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS
OCHOBHOH 00pa3oBateIbHOI nporpammsl, npeactaBieHHbIX B PI'OC COO, a Taxke ¢ yuérom enepanbHoil paboueil mporpaMMbl BOCOIUTAHUS M KOHIETIIIAN
npenojaBanus yueoHoro npeamera «®usnka» B 00pa3zoBarenbHbIX opranusanusx Poccuiickoit denepanyu, pealn3yromyux OCHOBHbIE 00pa30oBaTelbHbIE
IPOTPaMMBI.

Copneprkanue mporpamMMsl 1o (pU3MKe HAIIPaBIeHO HAa (POPMUPOBAHHE €CTECTBEHHO-HAYYHOM KapTUHbI Mupa oOyuaromuxcs 10—11 kiaccoB npu o0ydeHnn ux
¢u3uke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-/IESITEIbHOCTHOTO noaxoza. IIlporpamma no ¢usuke coorserctByeT TpedoBanusamM OI'OC COO k miaHupyeMbiM
JUYHOCTHBIM, NIPEIMETHBIM U METAIIPEIMETHBIM pe3ybTaTaM 00y4YeHNs, a TAKXKe YUUThIBAET HEOOXOJUMOCTb peaIn3alMi MEKIIPEIMETHBIX CBsI3ell PpU3MKH ¢
€CTeCTBEHHO-HAYUYHBIMU y4eOHBIMU NpeAMETaMH. B Hell onpenensiroTcss OCHOBHBIE L€ U3Y4eHUs (PU3UKH Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus,
IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (U3UKU: JIUYHOCTHBIE, METAIIPEIMETHbIE, IPeAMETHBIE (Ha 6a30BOM YpOBHE).

[Iporpamma o (hu3mKe BKIIIOYACT:

IUTaHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca GU3UKU Ha 6a30BOM YPOBHE, B TOM YHCIIE€ IPEAMETHBIE PE3YNIbTaThl 10 T01aM 00Y4YEHUS;

cozepkanue yueOHoro npeamera «Pu3ukay» mo rogam o0ydeHHs.

dusmka Kak Hayka o Hanbosee o0IIMX 3aKOHaX MPUPO/IbI, BBICTYIIAsl B KAUECTBE yUE€OHOT0 MpeIMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIH BKJIaJ B CUCTEMY 3HAHUN
00 okpyxarommem mupe. LIIKoIbHBI Kypc GU3NKH — CHCTEMOOOPA3YIOIINH ISl €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEJIMETOB, TOCKOJIBKY (PH3UUECKUE 3aKOHBI
Je’KaT B OCHOBE IPOLIECCOB U SIBJICHUM, U3yyaeMbIX XUMuUeil, Ononoruelt, pusnueckoit reorpadueit u actpoHomueid. Mcrnonb3oBaHue U akTUBHOE IPUMEHEHUE
(du3nUecKuX 3HAHUH ONpeAeIseT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTHHA B chepe IHEPTeTUKHU, TPAHCIIOPTA, OCBOSHHSI KOCMOCA, MTOJTyYSHHSI HOBBIX
MaTepHaJIoB C 33laHHBIMU CBOMCTBaMH U ApYyrux. M3ydyeHue U3k BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa
oOyyaromuxcsi, B GOpMHUPOBAHNE YMEHHI MTPUMEHATh HAyYHBIH METO/]I TIO3HAHUS TIPU BBIIIOJTHEHUN UMH y4eOHBIX HCCIIEIOBAHUN.

B ocHOBY kypca Gpu3uKu 1151 ypOBHSI CpeTHEro o011ero o0pa3oBaHus MOJI0XKEH pAJ UJei, KOTOpPbIE MOKHO pacCMaTpUBaTh Kak MPUHIIMIIBI €r0 IOCTPOSHHUS.
Hoes yenocmrnocmu. B cOOTBETCTBUU C HEW KypC ABJISIETCS JIOTMUECKU 3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3/ieioB (PU3UKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUHU ¢ HEM MaTepual Kypca (U3NKU 00beIMHEH BOKPYT (pusnueckux Teopuil. Benymum B kypce siBisieTcs: GopMUpPOBaHUE
NpEeCTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U IOJIE.

Hoes cymanumapusayuu. E€ peanuzanus npeanoiaraeT UClojib30BaHNE T'yMaHUTapHOTO NMOTeHIaa (U3HMYeCKOl HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3UKHU
C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMHU M SKOJIOTHYECKUMU MPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pusuku mpemnosaraeT 3HakOMCTBO C ITUPOKUM KPYTrOM TEXHHUYECKHUX M TEXHOJOTUYECKUX MPUIIOKEHUN U3y4EeHHBIX
TEOPH U 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcsi IOCPEeICTBOM BBEACHHS 3JIEMEHTOB COJIEPKaHHU s, MOCBSIIEHHBIX IKOJIOTUYECKUM IpobieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a TaK)Ke 00CYKIEHHSI TPOOIIEM pallHOHATEHOTO TPUPOAONIOIB30BAHUS U KOJIOTUIECKOH 0€30TaCHOCTH.
CrepKHEBBIMH 3JIEMEHTaMH Kypca (GU3UKU Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHus sBIAIOTCS pu3ndeckue Teopuu (popMupoBaHue nmpeacTaBIeHUN o
CTPYKTYpE TIOCTpOeHHS (HU3NIECKON TeOpHH, poiH (QyHIaMEHTAIBHBIX 3aKOHOB U IMIPHHIINIIOB B COBPEMEHHBIX TPEICTABICHUSIX O MPUPOIE, TPAaHUIIAX
IPUMEHUMOCTH TEOPHA, 1151 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHHUH U MPOLIECCOB).

CuCTeMHO-IEITENFHOCTHBIHN IMTOAX0/ B Kypce (M3UKH PeaTn3yeTcs MPEXk/Ie BCETO 3a CYET OPraHU3aIllui SKCIIEPUMEHTAITFHON IeATeIbHOCTH o0ydatronuxcs. Jlis
0a30BOT0 YpOBHs Kypca (PU3UKU — 3TO UCTIOIb30BaHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M Ja0OPAaTOPHBIX PaboOT, KOTOPHIE B
nporpamme 1o Gpusnke o0beAUHEHBI B OOITHI CIIMCOK YUEHUYECKHUX MTPaKTUYECKUX paboT. BeigeneHne B ykazaHHOM NEpeuHe Ja00paTOPHBIX padoT,
POBOJIUMBIX Ul KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCSl y4aCTHUKAMH 00pa30BaTeIbHOTO MPOLIECCa UCXO U3 0COOCHHOCTEH MIIaHUPOBAHUS M OCHAIIICHUS
kabuHera Qusuku. [Ipu sToM obecneunBaeTcs OBIaJeHUE 00yUYarOIUMUC YMEHUIMH POBOAUTE KOCBEHHbIE U3MEPEHUS, HCCIIEIOBAaHUS 3aBUCUMOCTEH
($U3UUECKUX BETMYMH U IOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.



Bonbiioe BHUMaHuE yaeIs€eTCS PEHICHUIO PACUETHBIX M KAYECTBEHHBIX 3aAa4. [Ipu 3ToM Juist pacy€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCS 3a7a4d C SIBHO 3aJaHHOM
buznyecKoil MOeNbI0, MO3BOJIAIONINE TPUMEHSATh U3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3 OJHOTO pa3jesia Kypca, Tak U HHTErpUpys 3HaHUSI U3 Pa3HbBIX
pa3zaenoB. [l KaueCTBEHHBIX 3a7ay MPUOPUTETOM SBISIOTCS 3a7aHus Ha 0OBbsICHEHNE TPOTEKaHUS (PU3MUECKUX SBJICHUN M MTPOLIECCOB B OKPYKAIOIIECH )KU3HH,
TpeOyromiue BeIOOpa (pu3ndeckoi MOIEH ISl CUTyallMH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmu @I'OC COO k maTepranbHO-TEXHUYECKOMY 00eCIIeUeHnI0 yueOHOoro mporecca 6a30Bbli ypoBEHb Kypca (pU3HKH HAa YpOBHE
cpenHero odmiero 06pa3oBaHus JOHKEH U3Y4aThCs B YCIOBUSAX NMPEAMETHOTO KabuHeTa (PU3UKHU WU B YCIOBUSX UHTETPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTeCTBEHHO-HAYYHOT0 [TUKJIa. B kabuHeTe pU3nKu JOHKHO OBITH HEOOX0IMMOE Tab0paTOPHOE 000PYAOBAHHE ISl BHIIOJHEHHS YKa3aHHBIX B IPOTPaMMe 110
¢bu3MKe yUeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE 000pyI0BaHuE.

JleMoHCTpanroHHOE 0060pynoBaHne (POPMHUPYETCSI B COOTBETCTBUU C MPUHIIMIIOM MUHUMAJILHON JTOCTaTOYHOCTH U 00ECTIEYNBAET IIOCTAHOBKY MEPEYNCICHHBIX B
nmporpaMmme 1o (pu3MKe KIHUYEBbIX TIEMOHCTPAIUl ISl KCCIEI0BaHUS U3Y4aeMbIX SIBICHHUI U MTPOLIECCOB, SMIUPUUYECKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, UX
TEXHUYECKUX TPUMEHEHUH.

JlaboparopHoe 000pyI0BaHHE ISl YICHUUYECKUX MPAKTUYECKUX paboT GopMUpYETCs B BHIE TEMATHUECKUX KOMIUIEKTOB U 00ECIIeUnBAETCS B pacUETe OAHOTO
KOMIUIEKTa Ha JABYX oOydarommuxcs. Temarnieckne KOMILIEKTHI JIA00paTOpHOTO 000PYyI0BAHUS TOJKHBI OBITH TOCTPOSHBI HA KOMIJIEKCHOM HCIIOJIb30BaHUHU
AQHAJIOTOBBIX U UG POBLIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOpU.

OCHOBHBIMU TIETISIMU U3Y4EHUS (PU3UKU B 00IIEM 00pa30BAHUU SBIISIOTCS:

dbopMupoBaHUEe UHTEPECA U CTPEMIICHHUsT 00YUaOIIUXCsl K HAYYHOMY U3YUYEHHIO IPUPOJIbI, PAa3BUTHE UX MHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MIPECTABICHUN O HAYYHOM METOJE NM03HaHUs U (POPMUPOBAHUE UCCIIEOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSM;

dbopMupoOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3y/ibTaTa U3yueHUs OCHOB CTPOSHUS MaTepuu U PyHAaMEHTaIbHBIX 3aKOHOB (DPU3UKH;

(dopMupoBaHHE YMEHUN OOBSACHATH SIBJICHUSI C UCIIOJB30BaHNEM (U3NYECKUX 3HAHUN U HAyYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUe PEICTABICHUN O poNu GUBUKH JUTsl PA3BUTUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHIl.

JlocTrxeHue 3TuX 1enei odecreynBaeTcs pelieHreM CIeIyIoIIMX 3a1a4 B [IPoliecce U3yueHus Kypca (U3HKU Ha YpOBHE CPEHETO 00IIero 00pa3oBaHus:
nproOpeTeHre CUCTEMbI 3HaHUH 00 001X (U3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUAX, BKIIIOYAs MEXaHUKY, MOJIEKYJIAPHYIO (PU3HKY, TEKTPOJUHAMUKY,
KBaHTOBYIO (PM3HUKY M DJIEMEHTHI aCTPO(DU3UKH;

dbopMupOBaHNE YMEHUN TPUMEHSTh TEOPETUUECKIE 3HAHUS ISl OObSICHEHUS (DU3MUECKUX SBJICHH B IPUPOJIE U JJIsI IPUHATHS MPAKTUUYECKUX PEIIeHUN B
MMOBCEAHEBHOM KU3HU,

OCBOCHHE CIIOCOOOB PELICHHs Pa3INYHbIX 334 C SBHO 3a/laHHON (PM3UYECKOM MOJIeNbIo, 3a1a4, MOAPa3yMEBAIOLINX CAMOCTOSTENIbHOE CO3/IaHie (PU3NIECKOM
MOJIEJH, aJIeKBaTHOM YCIIOBUSM 3a]1auH;

NOHUMaHHue (PU3NYECKUX OCHOB M MPUHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPOICTB U TEXHOJIOTMYECKHX MPOLIECCOB, MX BIMSIHUSA Ha OKPY>KAIOLIYIO Cpey;
OBJIaJICHNE METO/IaMU CaMOCTOSITENIbHOTO TUIAHWPOBAHUS U TPOBEJCHUS PU3NUECKUX IKCIIEPUMEHTOB, aHAJIN3a U UHTEPIPETAluy HHPOPMAIIH, ONpeIesIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3yJbTaTa;

CO3/IaHHE YCIIOBHH JIJIsl pa3BUTHS YMEHHI MMPOEKTHO-UCCIIE0BATENbCKOM, TBOPUECKOH 1€ATEIbHOCTH.

Ha uzydenue ¢usuku (6a30BbIi ypoBEHB) Ha YPOBHE CpeHEro oo01ero oopazoBanus orBoauTcs 136 acos: B 10 kinacce — 68 vacos (2 yaca B Hezeno), B 11
Kyacce — 68 "acoB (2 yaca B HEJENIO).

[Ipenmnaraemslii B mporpamMme o (pu3MKe nepedeHb 1JabopaTOpHBIX U MPAKTUUYECKUX padoT SBISETCS PEKOMEHIOBAHHBIM, YUUTENb JIeIaeT BIOOP MPOBEACHUS
1a00paTOPHBIX padOT U OMBITOB C YYETOM WHIUBHIYAITBHBIX OCOOEHHOCTEH 00yUJarOIMXCs.



COJEPXKXAHUME OBYUYEHUA

Pazgen 4. DnekTpoauHaAMIKA

Tema 3. Macnumnoe none. SnekmpomacHUmHas UHOYKYUsl

ITocTosiHHBIE MarHuTHL. B3anuMoielicTBIE MOCTOSHHBIX MarHUTOB. MarHutHoe nosie. Bektop MarHuTHOM MHYKIUK. [IpUHIMD Cyneprno3uiMy MarHUTHEIX nojel. JInnuu
MarHuTHOW MHAyKIWU. KapTuHa TUHWI MarHUTHOM MHAYKIIUY TOJISI IOCTOSTHHBIX MarHUTOB.

MaruauTtHOe oJIe IPOBOJHNKA ¢ TOKOM. KapThHa JIMHUI HHAYKIIMA MarHATHOTO MOJIS JJIMHHOTO IIPSMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO IIPOBOIHUKA, KaTYILIKH C
TokoM. OnbIT Opcrena. BzanmoaelicTBre IPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenta, e€ Mony:b 1 HanpaBjieHue. JBmKeHNe 3apsHKeHHOM YaCTHIIBI B OAHOPOAHOM MarHUTHOM mojie. PaGota cumsl JlopeHrma.

SIBnenue anekTpoMarHUTHOW MHAYKUUH. [I0TOK BEKTOpa MarHUTHOM MHAYKLUMHU. DJIEKTPOABIKYIIAs CUIIa MHAYKLIUHU. 3aKOH IEKTPOMAarHUTHON uHxykiuu dapajes.
Buxpesoe anexTpuueckoe mose. NeKTPOABIKYIIAsl CHIIa MHAYKLIMH B IPOBOJHUKE, IBIKYIIEMCS [TOCTYNaTeIbHO B OJHOPOJHOM MarHUTHOM MOJIE.

IIpaBuno Jlenua.

WHAYKTHBHOCTG. SIBIEHHE CAaMOMHIYKIIUH. DIECKTPOABIIKYILAS CHIIA CAMOMHAYKIIWH.

OHeprvs MarHUTHOTO MOJIS KATYIIKH C TOKOM.

DIIEKTPOMarHuTHOE MOJIE.

TexHUYecKre yCTPOUCTBA U IPAKTHYECKOE MPUMEHEHHUE: TIOCTOSIHHBIE MAarHUTEI, JIEKTPOMArHUTHI, JIEKTPOJBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YACTUL, HHIYKIIMOHHAS
neyb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOT'O ITy4YKa MArHUTHBIM I1OJIEM.

JIMHMM MHAYKIUY MarHUTHOTO TIOJIS.

B3aumopeiicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

HeiictBue cunbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3MeKTPOMarHUTHOW MHAYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTb DJIEKTPOJIBHKYIIEH CHIIBI HHIYKIIUHM OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO TIOTOKA.

SIBneHne caMOMHAYKIINH.

Yuenuueckuii sxcnepumenm, rabopamopiuvie pabomsi

W3y4yeHrne MarHuTHOTO MOJISt KATYLIKU C TOKOM.

HccnenoBanne AeiicTBYS OCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHMS 3NEKTPOMArHUTHON HHIYKIIHH.

Pasgen 5. KoneGanus v BOJIHBI

Tema 1. Mexanuueckue u 21eKmpomacHUmMHble KOAeOaHUs

KonebarenbHas cucrema. CBoOOIHBIC MEXaHHUYCCKHUE KojieOanus. ['apmMonnueckue kojicbanus. [lepuon, yactoTta, aMmunTya U gasza kojaeOanui. [IpyKUHHBINA MasSTHUK.
MatemaTnueckuii MassTHUK. Y paBHEHHE TapMOHHUYECKUX KoyieOaHuit. [IpeBpalieHue s3Hepruu npu rapMOHUYECKHUX KOJICOaHUSX.

Konebarenbubiii kKoHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIEC KOJIeOaHMS B UICATLHOM KoJieOaTeThbHOM KOHTYpE. AHAIIOTHS MEXKy MEXaHHYECKHMH U DJIEKTPOMArHUTHBIMH
kosiebanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HJICATLHOM KoJeOaTeTbHOM KOHTYpE.

[Ipencrasienue o 3aTyxaronux KoyeOaHusx. BeIHyKIeHHbIC MeXaHUECKUe KolieOanus. Pe3oHanc. BeIHYKICHHBIE 3JICKTPOMarHuTHBIE KOJIeOaHNsI.



ITepemenHsrit Tok. CHHYCOMTATBHBIN TIEPEMEHHBIN TOK. MOIIHOCTS IEPEMEHHOTO TOKA. AMIUTUTYIHOE U ACHCTBYIONIEE 3HAUCHUE CHUJIBI TOKA M HATIPSKCHHUS.
Tpancdopmatop. IIponsBoacTBo, nepenada u noTpedlieHHE MEKTPUIESCKON SHEPTUH. DKOJIOTHUECKUE PUCKU IPH TPOU3BOJCTBE AEKTpodHeprun. KynbTypa ncnonbp30BaHus
3JIEKTPO3HEPT U B TIOBCEAHEBHOM JKH3HU.

TexHUYECKHE yCTPOUCTBA U IMPAKTHIECKOE MPUMEHEHHNE: dIIEKTPHUECKUI 3BOHOK, T€HEPaTOp epPEMEHHOT0 TOKa, JIMHUHN dIIEKTpornepeaady.

Jlemoncmpayuu

HUccnenoBanne mapaMeTpoB KonedaTenbHONW CHCTEMBI (IPYKUHHBIA UM MaTeMaTHIECKUIl MasSTHUK).

Habumroenue 3aTyxaromux KoixeOaHui.

HccnenoBanne CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.

Habmtonenue pesonanca.

CB0OOIHBIC 3JIEKTPOMATrHUTHBIE KOJIEOaHUs!.

OciorpaMMBbI (3aBUCUMOCTH CHITBI TOKA M HATIPSDKEHISI OT BpEMEHH) JUTS AJIEKTPOMArHATHBIX KOJIeOaHNH.

Pe3onanc npu nocnenoBaTenbHOM COEAMHEHUH PE3UCTOpa, KaTYIIKH HHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TUHUM JIEeKTpoTepeladH.

Yuenuyeckuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanne 3aBHCHMOCTH TIEPHO/Ia MAIIBIX KOJIEOAHHU TPy3a Ha HUTH OT JUTMHBI HUTH W MaccChl TPy3a.

HccnenoBanre nepeMeHHOr0 TOKa B LIEMH U3 MOCJIEA0BATENIbHO COEAMHEHHBIX KOHIEHCATOPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazHUmMHbIe GOIHbL

MexaHn4yecKue BOJHBI, YCIOBHS pactpoctpaHenus. [lepnon. CkopocTs pacpocTpaHeHus U IiHa BOJHEL [lomepeunsie u mpomonsHbie BOMHBEL MHTEphepeHnns u qudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CropocThb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNeKTpOMarHuTHBIE BOJHBL. Y CIIOBHS W3ITyYSHMsI SJIEKTPOMArHUTHBIX BOJIH. B3anMHas opuenTanus BekTopos E, B, V B anekrpomarnutHoii BotHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpaKEHHE, TIPeJIOMIIeHIE, TToJsipu3anus, tudpaxius, narepdepernns. CKOPOCTh 3IEKTPOMArHUTHBIX BOJIH.

Ixana OJICKTPOMArdHMUTHBIX BOJIH. HpI/IMeHeHI/Ie SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6bITy.

[IpuHIHITEI pagroCBs3K U TeneBuaeHus. Paguonokamms.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CPEIbL.

TexHu4ecKkue yCTpoiCcTBa U NPAKTUYECKOE IPUMEHEHUE: MYy3bIKaJIbHbIE HHCTPYMEHTBI, YJIBTPAa3BYKOBas JMATHOCTHKA B TEXHUKE U MEIULIMHE, Palap, paJUONPUEMHUK,
TeJNeBU30p, aHTeHHa, Tenedon, CBU-meyn.

Lemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TOMIEPETHBIX U MPOIOTHHBIX BOJIH.

KoneOmromieecst Teno Kak HICTOYHUK 3BYKa.

HaGmronenue otpaxeHus 1 NpeIoMIICHHS MEXaHUIECKIX BOJIH.

Habmronenue narepdepeHnnu u nudpakiinu MEXaHUUECKUX BOJH.

3BYKOBOI pe30HAHC.

Habmionenue cBs31 TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUIUTYAOH M 4aCTOTON KOJeOaHHH.

HccnenoBanne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaXKeHHUE, IPEIOMIICHHE, TTOJsIpr3anus, Tudpakius, nHTepepeHITHS.

Tema 3. Onmuka

T'eomerpuueckas ontuka. [IpamosinHeitHOe pacipocTpaHEHHE CBETA B OAHOPOHOM cpee. JIyu cBera. TodeuHbli HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne H300pakeHUH B TIIOCKOM 3epKaJle.

[Ipenomiienue cBeta. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTe/b npeaomieHus. [ToHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yrol MOJHOI0 BHYTPEHHETO
OTpaXKEeHHU.

Hucnepcus cBera. CiaoxHbIl cocTaB Oenoro cera. L[BeT.

CoOupatomiue 1 paccenBarone JUH3bL. ToHKas nuH3a. DOKyCHOE pacCTOsIHUE U ONITHYECKasl CHila TOHKOH JIMH3BIL. [locTpoeHne n300pakeHui B COOMPArOIIUX U PacCEUBAIOIINX
nuH3ax. ®opMyna TOHKOM JMH3BI. Y BEeJIUYEHUE, TaBAEMOE JIMH30M.

TIpenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.



BonnoBas ontuka. MaTepdepennns ceera. KorepeHTHbIe HCTOYHHUKHU. Y CTIOBUS HAOMIOACHHS MAKCHMYMOB I MUHIMYMOB B HHTE€P(EPEHIIMOHHOMH KapTHHE OT ABYX CHH(pa3HBIX
KOT'€pEHTHBIX HCTOYHHUKOB.

Hudpaxnus ceeta. JudpakuuonHas pemérka. Y cinoBre HaOI0IeHHS TTIaBHBIX MAKCHMYMOB MTPH MaJIeHUA MOHOXPOMATHYECKOTO CBeTa Ha NU(PAKIMOHHYIO PEHIETKY.
Tlonapuzanus cBera.

TexHMUECKHE YCTPONCTBA U IPAKTHUECKOE IIPUMEHEHHE: 04K, JIyna, GoToanmnapar, IpOeKLUOHHBIH annapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONITHKA, TU(paKMOHHAs
peméTKa, oIApoua.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacIpoCTpaHEHNE, OTPasKEHHUE U IpejoMiieHue cBeTa. OnTudecKue mpuoopsl.

[TonHoe BHyTpeHHee oTpaxeHue. Mojienb CBETOBOAA.

HUccnenoBanue cBOHCTB H300pakeHUI B TMH3aX.

Mojaenu MUKpOCKOTIa, TEJIECKOIa.

HaGmronenue nntepdepeHuy ceeTa.

HaGmronenue nudpakiuu cBeTa.

Habmronenue mucnepcun cBera.

[lonmy4eHune criekTpa ¢ MOMOILIBIO IPU3MBI.

[Mony4enue cnekTpa ¢ TOMOUIBIO JUPPAKIIHOHHON PEIIETKH.

Habnronenue nonsipusamuu cBera.

Yuenuueckuii sxkcnepumenm, rabopamopmvie pabomoi

N3mepenue nokazaTens MpeaoMIIeHHs CTeKIa.

HccnenoBanue cBOMCTB M300paKEHUH B JIMH3aX.

Habmronenue aucnepcuu ceera.

Pazgen 6. OcHOBBI cieUaIbHON TEOPUU OTHOCUTEIBHOCTH

I'paHuIbl TPUIMEHUMOCTH KIIACCHIECKOI MexaHUKH. [IocTymaTel criennansHON TEOPHH OTHOCUTEILHOCTH: HHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBETa B BaKyyMe, IPUHITUTT
OTHOCHUTEIBLHOCTH DWHINTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU U COKPAILCHUE JITHBI.

DHeprust ¥ UMIYJIbC PEISATUBUCTCKON YaCTHIIHI.

CBS13b MaCCHI C DHEPTHEH M UMITYJIbCOM PEISITHBUCTCKOM YaCTHITBI. DHEPTHUS TTOKOS.

Paznen 7. KanToBas ¢usnka

Tema 1. Dnemenmsbi K6AHMOBOU ONMUKU

®otonbl. Dopmyna [Tnanka cBs3u 3HEprin (POTOHA C €ro YaCTOTOM. JHEPTrHs U UMITYIIbC (POTOHA.

OtkpeiTue u uccnenosanue Goroaddexra. Onvitel A. I'. Cronerosa. 3akonsl potodddexra. YpaBHenue DitHiureitHa ot Gpotorddekra. «KpacHas rpanuna» dorosdpdexra.
Hasnenue ceera. OnbiTe [1. H. JIeGenena.

XUMHUUYECKOE JAEICTBUE CBETA.

TexHHUECKHE YCTPOWCTBA U TIPAKTHUECKOE TIPUMEHEHHE: (POTOIIEMEHT, POTOAATIHK, COTHEUHAs OaTapest, CBETOIUO/I.
Lemoncmpayuu

®o103(PpPeKT Ha YyCTAaHOBKE ¢ IMHKOBOM IIACTHHOM.

Hccnmenoanue 3ak0HOB BHEMTHETO GoTodddexTa.

Cseroauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma



Mopnens aroma Tomcona. OnbiThl Pe3epdopaa mo paccessauio o -yacTuil. IlnanerapHas Moaenb atoMa. [loctyiarel bopa. M3nydenue u nornoiineHrne GOTOHOB IPU IIEPEX0Ie
aToMa C OJHOTO YPOBHSI SHEPTHHM Ha Apyroi. Buasl cnekTpoB. CieKTp ypOBHEH SHEPTHUU aTOMa BOJOPOJA.

Bonuogsie cBoiicTBa yactuil. Bonusl ne bpoitns. KopnyckynsipHO-BOITHOBOH Ayaau3M.

CrioHTaHHOE 1 BBIHYKJIEHHOE U3TyUCHHE.

TexHUYECKHE yCTPONUCTBA U MMPAKTUIECKOE MMPUMEHEHHE: CIIEKTPAIBbHBIN aHaIH3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Jemoncmpayuu

Mogpens omnsita Pesepdopma.

Omnpenenenre IIUHBI BOTHBI JIa3epa.

Habmtonenue nuHEHYATHIX CIIEKTPOB U3ITyUCHHS.

Jlazep.

Yuenuyeckuii sxcnepumenm, nabopamopHule pabomul

HabmroneHue TuHEHYaToro crekTpa.

Tema 3. Amommoe 510po

OKCTIepUMEHTEHI, JOKA3BbIBAIOIINE CIIOKHOCTh CTpoeHHs sAapa. OTkpeiTHe paguoakTuBHOCTH. ONBITH Pesepdopaa mo onpeeneHnio cocTaBa paaioakTUBHOTO H3ITydeHHSL.
CsoiicTBa anba-, Oera-, ramMmma-u3nydeHus. BiusHue paaroakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkphITHE IPOTOHA U HeWTpoHa. Hyknonnas Mozaens sapa [eisenoepra—Banenko. 3aps sapa. MaccoBoe uucio siapa. M3oromsl.
Anbda-pacniaz. DIeKTPOHHBIN M IO3UTPOHHBIN OeTa-pacnaj. 'aMmma-u3nydeHre. 3aKoH paHOaKTUBHOTO pacmaja.

DHeprus CBSA3M HYKIIOHOB B siipe. SnepHble cuisl. Jledekt maccsl sapa.

Snepusle peaknuu. JleneHue u CUHTES siiep.

SAnepnsrii peaktop. TepmosiaepHblil cuaTtes. [IpoOiieMbl 1 IEPCIEKTUBHI SACPHON SHEPTETUKU. JDKOJIOTUUECKUE aCTIEKThI SCPHON SHEPTeTHKH.
OneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

MeTo/161 HAOTIOICHHSI U PETUCTPAIIH AIEMEHTAPHBIX YaCTHII.

®dyH1aMeHTaIbHBIC B3aUMOJICHCTBHS. ENMHCTBO (hu3MuecKoit KapTHHBI MUpa.

TexHUYEeCKHe yCTPOUCTBA U MMPAKTHIECKOE IIPUMEHEHUE: JO3UMETp, KaMepa BunbcoHa, simepHbIil peakTop, arToMHast 6oM0a.

Lemoncmpayuu

Cu€TunK NOHM3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol

HccnenoBanne TpekoB 9acTuIl (110 TOTOBEIM (GOTOrpadusim).

Paznmen 8. DieMeHTHI aCTPOHOMHH U acTPOYHU3UKHU

Orambl pa3BUTUSA acTpoHoMuH. [IprkiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHHUE aCTPOHOMHUH.

Bun 3Bé3nHOTO Heba. Co3Be3nus, ApKue 3BE3bI, IIAHETHI, UX BHIUMOE ABHKCHUE.

ConneyHas cucrema.

Comnne. ComHeuHast akTUBHOCTE. McTounuk sHeprun ConHIa u 3BE311. 3BE3/bI, MX OCHOBHBIC XapaKTEPUCTHKH. /[narpaMMa «CIeKTPaIbHBIN KIIACC — CBETUMOCTEY. 3BE3IBI
TJIaBHOM MOCJIEeI0BaTENbHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTbY JUJIs 3BE3]] II1aBHOM nocienoBatenbHOCTU. BHyTpennee crpoenue 38E311. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXOXKIEHUH U 3BoJtolK CoHIA U 3BE3/1. DTalbl >KU3HU 3BE3.

Muneunsiii [Tyts — Hama ["amaktuka. [lonoxxerne u qmxenue Connna B ['amaktuke. Tumbl ramaktuk. Paguoramaktuky 1 kBa3apbl. UEpHEIE ABIPHI B SApax TaaKTHK.
Bceenennas. Pacmmpenne Beenennoit. 3akon Xa00uma. Pazoeranue ranaktuk. Teopus bombioro B3peiBa. PenmnkToBoe usmydeHue.

Macmra6Has cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo01eMbl aCTPOHOMHH.

Yuenuuecxue nabnooenus

HabmroeHust HeBOOPYKEHHBIM TJIA30M C UCTIOJIH30BAHUEM KOMIIBIOTEPHBIX MPUIIOKESHUH JIJIS OMIPE/ICIICHUS TI0JI0XKEHHSI HEOSCHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro NOIYyIIapHs U SIpKUE 3BE3 MBI



Ha6monenus B Teneckorn JlyHsl, manet, Mieudoro ITytu.

Ob6o06m1aroiiee NOBTOPEHNE

Ponb pusuku v acTpOHOMUHM B SKOHOMUYECKOM, TEXHOJOTHICCKOH, COIIMATBLHON U STUYECKOH cepax JesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU U aCTPOHOMHUU B
COBpEMEHHO! HayYHOH KapTHHE MHpPA, POIb GU3NIECKOI Teoprur B (OPMUPOBAHIH MTPEICTABICHUH O (U3NIECKON KapTHHE MUPa, MECTO (DH3MUECKOI KapTHHBI MUpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHAN O TIPUPOIE.

MexmpeaMeTHbIE CBS3HU

Wzyuenwne xypca ¢usnku 6a30Boro ypoBHs B 11 kiiacce ocymecTBisieTcs ¢ y4ETOM COAepKaTeIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMnd MaTeMaTHKH, OMOJIOTHH, XHUMUH,
reorpady ¥ TEXHOJIOTHH.

Mesicnpedmemuule nonsamusl, CBI3aHHBIC C U3YYEHUEM METO/I0B HayYHOT'O MO3HAHUS: SIBIICHHE, HAYYHBIH (aKT, THIOTe3a, (PU3NUecKas BeJIMUNHA, 3aKOH, TEOpHsl, HaOMoIeHHE,
SKCIEPUMEHT, MOJICTUPOBAHKE, MOJCIb, U3MEPEHUE.

Mamemamuka: pelieHne CUCTEMBI ypaBHEHHUH, TPUTOHOMETPUIECKHe (QyHKINH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXKAECTBO, BEKTOPHI
UX TMPOEKIIMK Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, IPOU3BOIHEIE AIEMEHTAPHBIX (PYHKIHMN, MPU3HAKHA OA0OHS TPEYTOIbHUKOB, ONIPEeNICHHE TUIOIAAN TIOCKUX QUTYp
o0BéMa Ter.

buonozus: snekTpudeckre SBICHUS B )KUBOW MPUPOJIE, KoeOaTebHbIe ABIDKEHUS B )KUBOM MPUPO/IE, ONITHIECKHE SBJICHHUS B KUBOW IIPUPOJIE, NEHCTBHE paUalliy Ha )KABEIE
OpTaHHU3MBI.

Xumus: CTpOSHHE aTOMOB M MOJIEKYJI, KPHCTAJUTMYECKasi CTPYKTYpa TBEPABIX Tell, MEXaHU3Mbl 00pa30BaHUs KPUCTAITUUECKON PEIIETKH, CIEKTPAIbHBIN aHAHN3.

Teoepaghus: MarHUTHBIE TTOIOCA 3EMJIH, 3AJI€)KU MarHATHBIX PYA, GOTOCHEMKA 3eMHOHN MMOBEPXHOCTH, MTPECKa3aHNe 3eMIIETPSICEHUH.

Texnonozeus: JTMHAY 3JIEKTpoOIIepeiad, TeHEPaTop EPEMEHHOTO TOKA, AIEKTPOIBUTATEb, HHIYKIIMOHHAS 11eYb, pajap, paaIuonpuéMHHK, TEICBH30D, aHTeHHA, TeraedoH, CBY-neun,
HpOGKHI/IOHHLIfl armapaTt, BOJIOKOHHas OITUKA, COJTHCUHAA 6aTapes[.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O
OBPA30OBAHUA

OcBoenue yueOHOro npeamera «Du3nka» Ha yPOBHE CpeIHEro 00Iero oopa3oBanus (0a30BbIi YPOBEHB) JOJDKHO 00ECIIEYHTh JOCTHIKEHUE CIACAYIONIUX JIMYHOCTHBIX,
METalpCAMETHLIX U IPEAMETHBIX 06p330BaTeJ'IBHBIX PE3YILTATOB.

JIMYHOCTHBIE PE3VYJIBTATHI

JIndaHOCTHEIE pe3yabTaThl OCBOCHHS yU4eOHOT0 IpeaMera «Du3rkay TOIKHBI OTPaKaTh TOTOBHOCTD U CIIOCOOHOCTH 00YYAIOIINXCS PyKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW MO3UIHEH TMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpUEHTAIINI, TIO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
O6H.IeCTBa, pacinp€HUEC ) XKU3HECHHOT'O OIIbITA U OIbITa ACATCJIBHOCTU B ITPOLECCE p€ain3allii OCHOBHBIX HaHpaBHeHI/Iﬁ BOCITUTATEJILHOM JACATCIIBHOCTH, B TOM YHUCJIC B HaCTH!
1) rpakJaHCKOrO BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH TPAXKJAHCKOW MO3UIMH 00YYAONIErocs Kak akTHBHOT'O M OTBETCTBEHHOT'O YJICHA POCCUICKOTO 00IIECTBA;

IMPUHATHUE TPATUIIUOHHBIX 06H.[6‘-I€JIOBC‘I€CKI/IX TYMAaHUCTUYCCKUX U J€MOKPAaTHUYCCKUX HeHHOCTeﬁ;

TOTOBHOCTBH BECTH COBMECTHYIO JIEATCIHLHOCTh B HHTEPECAX IPAKIAHCKOTO OOIECTBa, y4aCTBOBATH B CAMOYIIPABICHUH B 00pa30BaTEIHbHON OpTraHU3aINy;

YMCHHE B3aMMO/ICHCTBOBATh C COIMATBHBIMU HHCTUTYTAMH B COOTBETCTBUH C UX (DYHKIIUSIMU U HA3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOMN JIE€ATENbHOCTH;

2) MaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTh POCCHICKOHN TPaKIAaHCKON UICHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYIaPCTBECHHBIM CUMBOJIAM, JIOCTHXKEHHUSIM POCCUHUCKUX YUIEHBIX B 00JIACTH (PU3UKU U TCXHHUKH,

3) IyXOBHO-HPABCTBEHHOT'O BOCTIUTAHUSL:



c(pOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUUCCKOTO TIOBEICHHUS;

CIIOCOOHOCTD OICHUBATH CUTYAIIMIO U IIPUHUMATH OCO3HAHHBIE PEIICHHUS, OPHEHTUPYSCh HAa MOPaIbHO-HPABCTBCHHBIE HOPMBI U [IEHHOCTH, B TOM YKCJIE B ICSITEILHOCTH
Y4€HOrO;

OCO3HaHHE JIHYHOTO BKJIaJ1a B MOCTPOCHHUE YCTOWIMBOTO OY/IyIIEro;

4) 5CTETHYECKOTO BOCITUTAHHUS:

ICTETHUYECKOE OTHOIICHHE K MUPY, BKJIFOUAS SCTCTUKY HAYYHOTO TBOPUYECTBA, IPUCYIIETO (HH3UUECKOM HAyKe,

5) Tpy10BOTO BOCTIMTAHUS:

UHTEPEC K pa3IngHbIM chepaM mpodhecCHOHATBHOM ISSITEIbHOCTH, B TOM YHCIIE CBA3aHHBIM ¢ (DM3UKOI U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oymaymiei
po(eCcCHu U PeaTH30BbIBATH COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTB M CITOCOOHOCTH K 00Pa30BaHHIO M CaMOOOPA30BAHHUIO B 00IACTH (DM3UKHU HA TIPOTSHKEHUH BCCH KU3HH;

6) 9KOJIOTUYECKOTr0 BOCITHTAHHUS:

chopMHUPOBAHHOCTD SKOJOTHYECKOM KYIbTYPbI, 0CO3HAHHE TII00ATBHOIO XapakTepa SKOJIOTHIECKHX MPobem;

IUIAHUPOBAHHE M OCYIICCTBICHHE ICUCTBHUIA B OKPYKAOIIEH Cpeie Ha OCHOBE 3HAHUSI I[eJIeil YCTOMYNBOTO Pa3BUTHS YSIOBCUCCTBA;

pAaCIIMPEHHE OTIbITA IS TEILHOCTH SKOJIOTHYECKOM HAMPABICHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUH 10 (PH3HKE;

7) IEHHOCTH HAYYHOT'O MO3HAHUS:

copMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS (PU3HUCCKON HAYKH;

OCO3HAaHUE IECHHOCTHU HayLIHOI\/'I ACATCIIBHOCTH, TOTOBHOCTDH B IPOLECCE U3YUCHU A (1)I/I3I/IKI/I OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCT MHANBHUAYAJIIBHO U B

rpymnie.

METAIIPEIMETHBIE PE3YJIBTATDI

[To3HaBaTenbHbIE YHUBEPCAbHBIE YISOHbBIE TEHCTBUS
ba3oBrie mornueckue aeiicTBUS:

CaMOCTOSITETTbHO (POPMYITHPOBATE M aKTyaIH3UPOBATh MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIpECTIATH LU JIEATENIbHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH UX TOCTHKEHHUS,

BBISBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBAEMBIX (PH3UUECKUX SBICHUSX;

pa3pabaThIBaTh IUTaH PEHIeHNs IPOOIEMBI ¢ YIETOM aHaAJIN3a MMEIONINXCA MaTepHUATbHBIX U HEMaTEePHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBEI B JIESTEIBLHOCTD, OLIEHUBATh COOTBETCTBHE PE3YIIBTATOB IIENISM, OLIEHUBATh PUCKHU TOCIECTBUI EATENBHOCTH;
KOOPJIMHHUPOBATH U BBIMOJIHATH paOOTY B YCIOBHSX PEaIbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KpeaTUBHOE MBILUICHUE MIPY PEIICHHH KU3HEHHBIX PoOIIeM.

Bbazosrlie HCCICOA0BATCIbCKHUE HeﬁCTBHﬂZ

BJIQ/IETh HAYYHON TEPMHUHOIOTHEN, KIIOUEBBIMH MOHATHAMA U METOIaMHU (PM3NUECKON HAYKH;

BJIaJICTh HABBIKAMH YUeOHO-UCCIIEIOBATELCKOM U MPOEKTHOM JIESITEIbHOCTH B 001aCTH (PU3HKH, CITOCOOHOCTHIO i TOTOBHOCTBIO K CAMOCTOSITEIIHbHOMY TIOMCKY METOJIOB
pemeHus 3a1a49 GU3NIECKOr0 COAEPKAHMS, TPUMEHEHHIO Pa3TNIHBIX METOJIOB MTO3HAHHUS,

BJIaJI€Th BUAAMH JIESTEIBHOCTH I10 MOJYyYEHHIO HOBOTO 3HAHMS, €T0 MHTEPIPETALMH, TPE0OPa30BAHUIO U IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX CUTYAIUSIX, B TOM YHUCIIE
IPY CO3JJaHMUHU YYESOHBIX POEKTOB B 001aCTH (DU3UKY;

BBISBIISITH IPUYMHHO-CJICICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3ajjauy, BbIABUIaTh TUIIOTE3Y €€ pelleHns, HAXOAUTh apr'yMEeHThI Ul JOKa3aTeIbCTBA CBOUX
YTIBEPKICHUH, 3a7]aBaTh IapaMeTphl U KPUTEPUU PELIECHUS;

aHAJIM3UPOBATH IIOJIyUYEHHBIE B XO/I€ PEICHU 3a7jauyl Pe3ybTaThl, KpUTUYECKH OLEHUBATh UX IOCTOBEPHOCTh, IPOIrHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBHUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTebHOMN IESATEIBHOCTH, B TOM YUCIIE IPH U3yYCHUU (PU3HUKH;

JaBaTh OLIEHKY HOBBIM CHTYalLlMsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;



YMeTh IMIEPEHOCUTH 3HAHUS 10 (PU3KKE B TIPAKTHUYECKYIO 00JIACTh )KU3HEACATEILHOCTH;
YMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIC UCH, TIPEJIaraTb OpUTHHAIHHBIE TIOAXO0/IbI U PELICHIS,;

CTaBUTH NMPOOJIEMBI U 33]1a4H, TOIYCKAOIUE aTbTCPHATHUBHBIC PEIICHUS.

Pabora ¢ uadopmanueii:

BJIJICTh HABBIKAMH MTOJYYCHHUS HHPOPMAIUK PU3HMUECKOTO COAEPIKAHUS M3 HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATE MOUCK, aHAIH3,
CHCTEMATH3AIIUI0 ¥ HHTEPIIPETAIINIO HH(POPMAIMH Pa3IHYHBIX BUIOB M (DOPM IIPEINCTABICHNUS;

OLIEHHBATD JOCTOBEPHOCTH HH(POPMAILIIH;

UCIIOJIb30BaTh CPEICTBA HH(POPMAIIMOHHBIX 1 KOMMYHHKAI[HOHHBIX TEXHOJIOTHI B PEIIIEHHMH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPraHU3aIMOHHbIX 3a/1a4 C
coOuoIcHrEM TPeOOBaHHUM IPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, TUTHECHBI, PeCypcocOepeskeH s, MPABOBBIX M STHYCCKUX HOPM, HOPM HH(POPMAITHOHHON
0e30IMacHOCTH;

CO3/1aBaTh TEKCTHI PU3UIECKOTO COJCPIKAHUS B PA3IHMUYHBIX (popMarTax ¢ y4ETOM Ha3HAYSHHUs] HH(OPMAIIUK U [IEJICBOM ayIMTOPHH, BEIOMPAst ONTUMAIIBLHYIO (hopMy
NPE/ICTABIICHHS M BU3yaTH3AIIHH.

KommyHHKaTHBHBIE YHUBEPCATIbHbBIE yueOHbIE NEHCTBHUS:

OCYILIECTBIATH OOIIEHUE Ha YPOKax (GU3NKH U BO BHEYPOUHOMU JEATEILHOCTH;

pacmo3HaBaTh NPEANOCHIIKH KOHGIUKTHBIX CUTYallui U CMSITYaTh KOH(IUKTBL;

Pa3BEPHYTO U JIOTUYHO HU3JIaraTh CBOK TOUKY 3PEHUS C HCIOJIb30BAHUEM S3BIKOBBIX CPEICTB;

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBHIYAITbHOMH PabOTHI;

BBIOMPATH TEMATUKy U METOJbl COBMECTHBIX JICHCTBUI C YIETOM OOIIUX UHTEPECOB U BO3ZMOYKHOCTEH KaXKJOT0 WieHa KOJJIEKTHBA;

MIPUHMAMATH LIEJTM COBMECTHOM EATENBHOCTH, OPTaHU30BBIBATE U KOOPIUHUPOBATH JEHCTBUS 110 €€ JOCTIKEHUIO: COCTABIIATh IIJIaH JEMCTBUMN, pacpeaeNsaTh POIH C
y4€TOM MHEHHH Y4aCTHHKOB, 00CYKIaTh pPe3yIbTaThl COBMECTHOH PabOTHI;

OLIGHMBATh KAYECTBO CBOETO BKJIA/Ia M KaXKIOr0 yJYaCTHUKA KOMaH bl B OOLIUH pe3ysbTaT o pa3paboTaHHBIM KPUTEPHIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJEH C IIO3UIMH HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISATH MO3UTUBHOE CTPATETUYECKOE MOBEIEHUE B PA3IMYHBIX CUTYalIUsAX, TPOSBISATH TBOPUECTBO U BOOOpaKEHNE, OBITh HMHUITMATUBHBIM.

PerynstuBHble yHUBEpCAlbHbIC YUeOHbBIE ICHCTBUS
CamoopraHuzarus:

CaMOCTOSITETIbHO OCYIIECTBIISIT T03HABATENILHYIO AEATEIILHOCT B 001aCTH (PU3MKK M aCTPOHOMUH, BBISBIISTH IPOOJIEMBI, CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITETIbHO COCTABIIATH IJIaH PELICHHUS PaCUETHBIX U KAYeCTBEHHBIX 3a/1a4, IJIaH BRIITOJHEHUS TPAKTHYECKOH pabOThl ¢ Y4ETOM MMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEANIOYTEHHI;

JlaBaTh OLEHKY HOBBIM CUTYALMSIM;

pacmupsTh paMKH Y4€0HOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHUH;

JeNiaTh OCO3HAHHBINA BBIOOD, apIryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEILCHHE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHHIO U TPOSBICHUIO 3PYAULIMH B 001aCTH (PU3UKH, TOCTOSIHHO MOBBIIIATH CBOK 00pa30BaTENIbHBINA U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTpOJ'H:, 3MO]_II/IOHa.J'II>HBII‘/1 HUHTCJIIICKT:

JIaBaTh OIEHKY HOBBIM CHUTYAIlHsIM, BHOCHTb KOPPEKTUBHI B JESITEILHOCTD, OIEHUBATH COOTBETCTBHE PE3YIBTATOB IIEIISIM;

BJIa/IeTh HABBIKAMH MTO3HABATEIHHON peIeKCHH KaK OCO3HAHMS COBEPIIAeMBIX AEHCTBUN M MBICIUTENBHBIX TPOIIECCOB, HX PE3yJIbTATOB U OCHOBAHUI;
MCTIOTIB30BaTh MPUEMBI pehIeKCHH TS OIIEHKH CUTYaIluH, BEIOOPA BEPHOTO PEILICHHUS;

YMETb OIIEHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIECHUS 110 X CHIDKEHHIO;

MPUHAMATH MOTHUBBI U apTYMEHTBI IPYTUX MPH aHAIN3E PE3YIbTATOB JCATCIHHOCTH,



MIPUHAMATH ce0s1, TOHUMasi CBOM HEJJOCTATKH M IOCTOMHCTBA;
MIPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIN3E PE3YIIbTATOB AE€ATEIHHOCTH;
MPU3HABATH CBOE MPaBO U MPABO JIPYTHX HA OIINOKH.

B nmpouecce JOCTUIKCHUA IMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS ITPOTrpaMMBI 110 (1)I/I3I/IKG JJId YPOBHA CPCAHETO O6HIGI‘O 06pa3OBaHI/Iﬂ y 06y‘IaIOHII/IXC$I COBCPUICHCTBYCTCA
SMOLIMOHAILHBIN HUHTCIIICKT, npennonara}onmﬁ C(I)OpMI/IpOBaHHOCTI):

CaMOCO3HAHMsI, BKIIOUYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE 3MOLIMOHATIBHOE COCTOSIHHE, BUJIETh HAIIPABJICHHS Pa3BUTHUSI COOCTBEHHOM 3MOIIMOHAIBHOM c(epsl, ObITh
YBEpEHHBIM B cebe;

CaMOPEryJIMPOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 33 CBOE TIOBEICHHE, CIIOCOOHOCTh aJalTHPOBAThCS K IMOILIMOHATIHHBIM
M3MEHEHUSIM U TIPOSBIIATH THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIIOYAIOIIECH CTPEMIICHHE K IOCTHKEHHIO LIEJIN U yCIeXy, ONTHMU3M, HHUIIHaTUBHOCTh, YMEHHE ICHCTBOBATh UCXO/ISl K3 CBOMX
BO3MO>KHOCTEI;

HMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh TIOHUMATh AIMOLMOHATIBHOE COCTOSIHUE APYTUX, YIUTHIBATh €r0 MPH OCYLIECTBICHUHN OOILIEHNs, CIOCOOHOCTh K COUYBCTBHIO U
COIEPEKUBAHUIO;

COMaJIbHBIX HABBIKOB, BKJIIFOUAIOIIHUX CHOCO6HOCTL BBICTPpAaMBATh OTHOIICHHA C APYTUMHU JIIOJAbMU, 3360THTLCH, IIPOABJIATH UHTEPEC U pa3pCuiaTh KOH(i)J'II/IKTbI.

HPEIMETHBIE PE3YJIBTATDBI

K konuy o0yuenus B 11 kiacce npeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh c(hOPMUPOBAHHOCTH y 00yUaroIINUXCsl YMEHHHI:

JIEMOHCTPHPOBATh Ha IIPHEMepax poiib U MecTO (GU3HKU B (HOPMUPOBAHUH COBPEMEHHOM HAyYHOI KapTUHBI MHUpPa, B Pa3BUTHH COBPEMEHHOM TEXHUKU M TEXHOJIOT U1, B
NPaKTHYECKON JIeSITEIbHOCTH JIFOJICH, IIEIOCTHOCT M €TMHCTBO (PU3NYECKON KapTUHBI MHUPAa;

YUUTHIBATh TPaHHIIBI IPUMEHEHUSI N3YUEHHBIX (PU3NUECKUX MOJIEJICH: TOUCUHBIH IIEKTPUIECKUH 3apsi, JIyd CBeTa, TOUSUHBIH HCTOYHHK CBETA, SiIEPHAst MOJIENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO siipa MPH PelieHn (pru3nveckux 3ajaau;

pacno3HaBaTh (PU3MUECKUE SIBICHHS (TPOIECCHI) M OOBACHATH X HA OCHOBE 3aKOHOB DJICKTPOANHAMUKH U KBAHTOBOM (DU3UKH: IIEKTPHIECKas IIPOBOANMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JAEHCTBHUS TOKA, B3aMMO/ICHCTBIE MarHUTOB, JJICKTPOMAarHUTHAS! HHTYKIIUS, AEHCTBUE MArHUTHOTO MOJISI HA TIPOBOTHUK C
TOKOM M JIBIDKYIIHIACS 3apsijl, SJICKTPOMArHUTHBIE KOJIEOaHUS U BOJHBI, IPSIMOJIMHEHHOE pacipOCTpaHEHUE CBETa, OTPaKEHHE, ITpeJIoMIIeHIe, HHTepdepeHIus,
JUQpaKIys U TOJSApU3aIus cBeTa, JUCIepcus cBeTa, Gporoanekrpuueckuil apdekt (poToaddekr), cBeToBOE NaBICHNE, BOSHUKHOBEHHE JINHEWYATOTO CIIEKTpa aToMa
BOJIOPOJIa, ECTECTBEHHAS U HCKYCCTBEHHAS PaIOaKTUBHOCTB;

OIMCHIBATh N3yUEHHbIE CBOWCTBA BELIECTBA (DJIEKTPUUECKUE, MATHUTHBIE, ONTHYECKHE, 3JIEKTPHUECKYIO IPOBOJAUMOCTh PA3IMYHBIX CPell) U 3JIeKTPOMArHUTHbIE
SIBTICHUSI (TIPOIECCHI), UCTIONB3YS (PU3HUYECKHE BEIIMUHUHBI: IIEKTPUUECKHUI 3apsiJl, CUIIa TOKA, IEKTPHUIECKOE HANIPSKEHUE, DIIEKTPUIECKOE COTPOTHBIICHHE, PA3HOCTb
MOTEHIIMAJIOB, DJIEKTPOIBIKYINAS CHJa, pad0oTa TOKa, HHAYKIUS MArHUTHOTO T0JIs1, cviia AMriiepa, cria JIopeHia, HHAYKTHBHOCTD KaTYIIKH, SJHEPTHSI AIEKTPHIECKOTO U
MarHUTHOTO MOJIEH, IEPHOJ M YacTOTa KoJeOaHUH B Kosie0aTenbHOM KOHTYPE, 3aps/l M CHJIa TOKa B MIPOIIECCe FTApMOHUYECKUX 3JICKTPOMArHUTHBIX KOJIeOaHMi,
(hoKyCHOE paccTOSIHUE U ONITHYECKast CUJIa JIUH3BI, TP OMTMCAHUY NTPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICIT HCIIONb3yEMBIX BETHYUH, UX 0003HAUECHUS U €IUHHLIBL,
yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJTMYUHY C JAPYTHMHU BeTMINHAMU;

OIMCHIBATH N3yYEHHbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, UCTIONbB3YS (PU3HYECKHE BETUUNHBI: CKOPOCTD AJIEKTPOMAarHUTHBIX BOJIH, AJTMHA BOJIHBI M 4aCcTOTa CBETA,
9HEPrUs ¥ UMIYJbC POTOHA, IEPUO/I TOTypacnaaa, SHEPT s CBA3M aTOMHBIX sIEP, TP ONMCAHUU NPABUIIBLHO TPAKTOBATh (PU3NUECKUI CMBICI HCIONb3YEMbIX BEJINUNH,
uX 0003HAYCHUS U €IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEJIMUMHY C IPYTUMH BEIMYMHAMH, BEIYUCIISATD 3HAaUeHUE (pr3ndecKoit
BEJINYUHEI,

aHaJTM3UPOBATH (PH3MUYECKHE MPOLECCH U SBICHUS, UCTIONB3Ys (pr3ndecKue 3aKOHBI U IPUHLUIEL: 3aK0H OMa, 3aKOHBI IOCIEA0BATEIBHOTO U MapajuIeIbHOTO
COCIMHEHHsI TPOBOJHUKOB, 3aK0H J[xoymns—JIeHIa, 3aK0OH 3JIeKTPOMAarHUTHON WHAYKIMH, 3aKOH MPSMOJIHHEHHOTO PaclipoCTpaHeHHsI CBETa, 3aKOHbBI OTPayKEHHS CBETA,
3aKOHBI TIPEJIOMJICHUS CBETa, ypaBHeHUe DiHIITeiiHa a7 poTorddekTa, 3aK0H COXpaHEHHsI SHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH COXPaHEHUS
NIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPaHEHHUSI MaCCOBOTO YMCIIA, TIOCTYIAaThl bopa, 3aK0H paJinoakTHBHOTO pacnaja, IpH TOM Pa3iIndaTh CIOBECHYIO (GOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHE M YCIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;



OTIpEIEIIATEH HAPaBIICHUE BEKTOpA HHAYKIIMA MarHUTHOTO TTOJIS TIPOBOJHHKA C TOKOM, CHITBI AMIiepa u cuibl JlopeHta;

CTPOUTH U OTIMCHIBATh N300pPaKEHHE, CO3aBAEMOC INTOCKUM 3€pKaJIOM, TOHKOH JIMH301;

BBITIOTHSTH SKCIIEPUMEHTHI TI0 UCCIIEOBAHUIO (PU3NUYECKUX SBJICHHUIA U MPOIIECCOB C MCIIOIB30BAHUEM IIPSIMBIX M KOCBEHHBIX U3MEPEHHUN: TP ATOM (OPMYTHUPOBATH
po0JieMy/3a/1a4y U TUTIIOTE3Y YYeOHOTO IKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEIOKEHHOT0 000pYyI0BaHMSI, TPOBOIUTH OIBIT U (POPMYIHPOBATH BHIBOJIBI;
OCYIIECTBIIATH NMPSMbIC U KOCBEHHBIC U3MEPCHUS (PU3MUYCCKUX BEIMYWH, IPH 3TOM BhIOUPATh ONTUMAIBHBIN CITIOCOO M3MEPEHUSI U UCTIOIh30BATh U3BECTHBIC METOIbI
OLEHKH MOTPEIIHOCTEN U3MEPEHNN;

MCCIIEIOBATh 3aBUCUMOCTH (PU3NIECKIX BEIMYNH C UCTIOIH30BAHUEM MIPSIMBIX U3MEPEHHU: TIPH TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOTy4YeHHON 3aBUCUMOCTH (PM3NIECKIX BEIWMYNH B BUJE TaOJIHUIl ¥ TpaUKOB, A€TaTh BEIBOBI 110 PE3yIbTaTaM UCCIIEIOBAHNS;

co0JIF01aTh TipaBUiIa 0€30MaCHOTO TPY/ia MPU MPOBEICHUH UCCIICIOBAHUN B paMKaX Y4eOHOT0 SKCIIEPUMEHTA, YIeOHO-UCCIIE0BATEIHCKON U MPOCKTHOH NEATEIIbHOCTH
C UCIIOJIb30BAHUEM U3MEPUTEIIBHBIX YCTPOHUCTB M 1a00paTOPHOro 000py IOBaHYS,

pemaTs pacYE€THBIE 33Ja9H C SIBHO 33JJaHHON (PU3NIECKOI MOIEIBI0, MCTIONB3Ys (PH3NUECKUE 3aKOHBI M IMTPHHIINIIBL, HA OCHOBE aHAJIM3a yCIOBHA 3a/1a4H BEIOMPATh
(h3HUECKyrO MOZAEIB, BRIACIATh (GPU3NIECKHE BETMUNHBI U (POPMYJIIBI, HEOOXOIUMBIE AJIs €€ pellieHus], POBOAUTE PACUETHI M OIEHHBATH PEATbHOCTH MOJTYYEHHOTO
3HaYeHUS (PU3NIECKON BETMIHNHEL,

penaTh Ka4eCTBEHHBIC 33/Ia4U: BEICTPANBATH JOTMUECKU HEMPOTHUBOPECUUBYIO LIETIOUKY PACCYKACHUN C ONIOPON Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUCCKUC
SIBJICHUS,

WCTIOJIB30BaTh MPH PEIICHUH YIeOHBIX 3a/1a4 COBPEMEHHBIE WH(OPMAIIMOHHBIC TEXHOJIOTHH TSI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALINHN U MIPEICTABICHUS
y49e0HO! ¥ Hay9IHO-TIOMYJISIPHON HH(GOPMAITUH, TTOTy4YeHHON U3 pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHATTM3UPOBATH MOTyIaeMyI0 HHPOPMAIIHIO;

OOBACHSTH MPUHIIMITBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKHUX YCTPOMCTB, Pa3inyaTh yCIOBHS UX 0€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHCBHOM JKU3HU;
MIPUBOUTH MTPUMEPHI BKJIAa POCCUICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHEC HAYKH, B O0BSICHCHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTU;

WCTIOJIB30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3UKE B TIOBCEAHEBHOM JKU3HHU ISl o0ecTieueHus] 0€30acHOCTH MPH OOpaIleHHH ¢ IPHOOpaMHU B TEXHHYECKUMHU
YCTpOMCTBaMHU, JIJIsl COXPAHEHHUS 3/IOPOBBS M COOTIOIEHUST HOPM SKOJIOTHUECKOTO MTOBEICHHUS B OKPYIKAIOIIeH cperie;

paboTarh B TpyIIIe C BHITOIHEHUEM Pa3IMYHBIX COIIMANIBHBIX POJIEH, ITTAHUPOBATh PA0OTY TPYIIIBI, PAIMOHAIBHO PACIPEIENATh 0053aHHOCTH U TUIAHUPOBATh
JISATEIIbHOCTh B HECTAHAPTHBIX CUTYAIIUsAX, aJICKBATHO OLICHUBATh BKJIAJl KaXI0T0 M3 YYaCTHUKOB IPYIIILI B PEIICHUE PACCMAaTPUBACMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

Ne Tema pasgesa Kou-Bo KOHTPOJIbHbIE JabopaTopHbie
4acoB padoThI padoThI
1 OCHOBBI 2JIEKTPOANHAMUKH (MIPOI0JIKEHHE) 17
1.1 | MaruurtHoe 1osie 8 1 1
1.2 | DaexTpoMarHuTHAS MHIYKIIHS 9 1
2 Kosiebanus u BOJIHBI 22
2.1 | Mexanunueckuue KoneOaHus 4
2.2 | DIeKTpOMarHuTHbIC KOJIeOaHuUs 7 1 1
2.3 | Ilpou3BoaCTBO,Iepe1ada U UCIIOIb30BaHUE 4
AIEKTPUYECKOM SHEPTUU
2.4 | MexaHW4YeCKHUE BOJIHBI 2
2.5 | DrnekTpoMarHuTHBIE BOJHBI 5 1
3 Onrtuka 24
3.1 | CBeToBBIC BOJIHEI 17 1 1
3.2 | DaeMeHThl TEOPUH OTHOCUTEIILHOCTH 3 1 1
3.3 | M3nydenue u CeKTpsl 4 1
4 KBanToBas ¢pusuka 22
4.1 | CBeroBbBIC KBAaHTHI 5
4.2 | AtomHas pu3uka 3
4.3 | ®uzuka aTOMHOTO s/Ipa 13 1
4.4 | DneMeHTapHbBIE YaCTUIIHI 1
5 Ctpoenue u 3Bos0onus BeesieHHol 7 1
6 3HaueHune PU3UKHU A1 00bSICHEHUSI MUPA U 1
Pa3BUTHSA MPOU3BOIUTEIBHBIX CHJI
o0mecrBa
IoBTOpEHHE 6
NUTOIO: 99 7 6




I[TIOYPOYHOE INTAHUPOBAHUE

Ne Kou-Bo | DaexTponnbie nugposbie
Tema ypoka
YpOKa 4acoB o0pa3oBaTesibHbIE pecypchl
OCHOBbI 31eKTPOAUHAMUKU(174)
1 | T.6. B kabunere Gpu3nku. MarHUTHOE MOJIE, €TO0 CBOWCTBA 1 bubmumoreka [IOK
https://m.edsoo.ru/ff0c98fe
2 | Bxoanast KOHTpOJIBHAsS paboTa 1
3 | MarauTHoe€ 1oJie MOCTOSTHHOTO JIEKTPUUYECKOTo ToKa. I paduueckoe npeacraBieHue moss. 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c9778
4 | JL.p Nel «Habmronenue AeiCTBUS MAarHUTHOTO TTOJIST HA TOK» 1
5 | DnekrpousmepuTensHbie pudbopsl. [ pomkoroBoputens. Pemenue 3anay. 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0c98fe
6 | JlelicTBHEe MarHUTHOTO TOJISI HA ABDKYLIHICS dIIEKTPUYESCKHIH 3apsiz 1 bubnnorexa [HOK
https://m.edsoo.ru/ff0c9ac0
7 | Pemenue 3a1a4 1o Teme «MaraHuTHOE MOJIe 1
8 MarsauTHbIE CBOMCTBA BELIECTBA 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4
9 | SBneHus 2NEKTPOMATHUTHON MHTYKITHH. 1
10 | MarauTHBINA TOTOK 1
11 | HampaBnenue MHIYKIMOHHOTO ToKa. [IpaBuiio Jlenna 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0ca600
12 | 3aKoH 2IEKTPOMArHUTHON WHAYKITUH. 1
13 | Buxpesoe snexrpuyeckoe nose. 3C HHAYKIUH B IBUKYIIUXCS TPOBOTHUKAX. 1
14 | Camounnykuus. IHIyKTUBHOCTbD. 1
15 | JL.p.Ne2 «M3yueHue siBIEHUS JIEKTPOMArHUTHON MHITYKIIM 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0cal50
16 | DnexTpomMarHUTHOE MOJe 1 bubnuorexa [IOK
https://m.edsoo.ru/ffOcab82
17 | KontponbHas pabota Nel o reme «MarautHoe nose. JNeKTpOMarHuTHas HHIYKIUS» 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0cad58
Kosie0anus u BOJIHBI (224)
18 | CB0oOOHBIC U BBIHYK/ICHHBIC KOJICOaHMS. Y CIIOBUSI BOSHUKHOBEHHS CBOOO/THBIX KOJICOaHUH. 1 bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06
19 | Jlunamuka K0ae0aTeILHOIO ABIIKCHMUS. 1
20 | T'apmoHHnUeckue KojeOaHus 1
21 | JLp Ne3 «Onpenenenue ycKOpeHusi CBOOOHOT0 MaieHUs TPU ITOMOIIN MasiTHUKA» 1
22 | ®daza konebanuii. [IpeBpaienre >HEPTUU PU TAPMOHUIECKUX KOJICOAHUSX. 1
23 | BeiHyxnenHble konebanus. Pe3onanc. 1



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

24 | Pemenne 3amau 1o teme «I'apMOHUYECKHE KOIeOaHMs»
25 | CBOOOIHBIC U BEIHYK/ICHHBIC JJIEKTPOMArHUTHBIE KOJICOaHMUS.
26 | KonebarenbHbIi KOHTYP. [IpeBpalnieHne SHepruu Mpu AIEKTPOMArHUTHBIX KOJIEOaHUSIX bubmmoreka [JOK
https://m.edsoo.ru/ff0ch820
27 | AHanorus Mexay MEXaHH4YeCKUMH U 3JIeKTPOMArHUTHBIMU KOJIEOAHHSIMU.
28 | VpaBHeHue, ONUCHIBAIOIIEE TPOLIECCHI B KoiebaTebHOM KOHTYpE. [Tepro i CBOGOIHBIX IIEKTPHIECKUX bubnmoreka [JOK
xonebanuii. @opmyia TomMcoHa. https://m.edsoo.ru/ff0ch9c4
29 | IlepeMeHHBIN SIEKTPUIECKUNA TOK. bubmumoreka [IOK
https://m.edsoo.ru/ff0chd34
30 | AKTHBHOE CONIPOTHUBJICHUE B LIETI IIEpEMEHHOr0 Toka. JlelicTByIolee 3HaUeHUE CUJIbl TOKA U bubnnoreka [JOK
HaIPsKEHHUS. https://m.edsoo.ru/ffOcbb86
31 | KontponbHas padora Ne2 o teMe «DIIEKTPUIECKUe KOJIeOaHusDy
32 | I'enepupoBanue 3eKTpUudecKoit sHepruu. TpanchopmaTopsl.
33 | Cxema nepenauu anekTpodHepruu norpedurensm. [lorepu snexrposnepruu B JIDIL. bubnnoreka [JOK
https://m.edsoo.ru/ffOcc324
34 | Mexanuyeckue BOJHBL. PacripocTpaHeHre MexaHMYECKUX BOJIH bubnnoreka [JOK
https://m.edsoo.ru/ffOccab4
35 | Jlnuna BostHbL. CKOPOCTB BOJIHBI.
36 | 3ByKOBbIe BOJHBI. 3BYK. TecT. bubmuorexa [IOK
https://m.edsoo.ru/ffOcccOc
37 | Uro Takoe — anekTpoMarauTHas BorHa? CBOWCTBA AIEKTPOMArHUTHBIX BOJTH bubnuotexa [JOK
https://m.edsoo.ru/ffOccfe0
38 | Ilpunuuns! paguocssszu. M3o6perenune paauo A.C. ITonosbiM. Ilpocteiimumii paguonpueMHUK.
39 | KontposnbHas pabota Ne3 1o Teme «MexaHHUECKUe U 3JIEKTPOMArHUTHBIE KOJIeOaHUs»
Onrtuka (244)
40 | Ima B3risga Ha nmpupoay cBeta. CKOpOCTh CBETA. bubnnorexa [JOK
https://m.edsoo.ru/ff0cc6f8
41 | 3axoH oTpaxkeHUs cBeTa. Perenue 3aiau. bu6muorexa [IOK
https://m.edsoo.ru/ff0cd350
42 | 3akoH npenomiieHus cBeTa. Pemenwne 3amad. [TomHOe oTpakeHne bu6muorexa [IOK
https://m.edsoo.ru/ff0cd4e0
43 | JI.p.Ne4 «M3mepeHue mokasareis MPeIOMIICHHUST CTEKITay bubmrorexa [JOK
https://m.edsoo.ru/ff0cd7{6
44 | JIunzel. Bugs! 1uH3. bubanoreka LJOK
https://m.edsoo.ru/ffOcd67a
45 | IloctpoeHue N300paKeHUs B TUH3E. bu6muoreka [IOK
https://m.edsoo.ru/ffOcddle
46 | ®opMysbl TOHKOU JIMH3BL. Y BETMYECHUE JTMH3HI. bu6nuorexa [IOK

https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

47

JLp. Ne5 «OmnpeneneHue onTUIecKor CHITbl M (POKYCHOTO PaCCTOSIHHS COOMPAIOIIEH JIMH3BD)

bu6nnorexa LIOK
https://m.edsoo.ru/ffOcf02e

48 | lucniepcus cBera. UHTepdepennus ceera
49 | dudpakmus cBera. bubnnoreka LHOK
https://m.edsoo.ru/ff0cf862
50 | IndpakuroHHas pemeTka. bubnnoreka LHOK
https://m.edsoo.ru/ffOcfad2
51 | JL.p.Ne6 «M3mepeHue ITMHBI CBETOBOW BOJIHBI» bubnnoreka LHOK
https://m.edsoo.ru/ff0cfc68
52 | lonspuszanus ceera. [lonepeuHOCTs CBETOBBIX BOJIH. bu6nuorexa [IOK
https://m.edsoo.ru/ff0cf6f0
53 | [IpomexxyTouyHast KOHTpOJIBHAs paboTa bu6nuorexa [IOK
https://m.edsoo.ru/ff0cfel6
54 | Iloctynatel TEOPUU OTHOCUTEIHHOCTH. bu6mmoteka [JOK
https://m.edsoo.ru/ffOcffc4
55 | PensTUBUCTCKUII 3aKOH CIIOKEHUS CKOPOCTEH. bubmroreka [JOK
https://m.edsoo.ru/ff0d015e
56 | 3aBHCHMOCTb SHEPTUH TeJla OT CKOPOCTH €ro JABIKEHUs. PensTuBucTCKas TMHaAMUKa bu6mmoteka [IOK
https://m.edsoo.ru/ff0d04a6
57 | Ces3b Mexay Maccoi u sHeprueit. Dopmyna DiiHmnTeliHa. Pemmenue 3a1a4. bubmuortexa [JOK
https://m.edsoo.ru/ff0d0302
58 | Buasl uznyueHui. lbubmnorexa ITOK
https://m.edsoo.ru/ff0d091a
59 | CrexTpsl ¥ CEKTpalbHbIe annaparbl. Buabl ciekTpoB bubnanoreka [HOK
https://m.edsoo.ru/ffOdOafa
60 | CekTpaybHBINA aHATU3. bu6nuorexa [IOK
https://m.edsoo.ru/ff0dOafa
61 | MuadpaxpacHOe 1 yIbTpaHOIeTOBOE H3ITyICHHUE. bu6muorexa [IOK
https://m.edsoo.ru/ff0d0ca8
62 | PeHTreHoBCKUeE JIy4H. bu6muorexa [IOK

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

63 | Llxana 31eKTpOMarHUTHBIX U3ITy4EHHH 1
KBanroBas ¢usuka (224)
64 | ®ororpdext. YpaBHeHHE DUHINITCIHHA 1
65 | ®oroHsbI. 1
66 | Pemenwne 3amay Ha poTorhPexT. 1
67 | Ilpumenenue Gporodddexra 1
68 | Pemenue 3agau. 1
69 | Crpoenue aroma. OnbiThl Pesepdopna. 1 bubmroreka [JOK
https://m.edsoo.ru/ff0d1162
70 | KBanrtoBsie noctynatsl bopa. 1 bubnanoreka LHOK
https://m.edsoo.ru/ff0d1356
71 | Ucnyckanue u norsouieHue ceera aromamu. CooTHOLIEHHE HeotpeieneHHocTH ['eizenOepra 1  |bubmmoreka LIOK
https://m.edsoo.ru/ff0d0e38
72 | Jlazepsl. 1
73 | MeTozp! HaOIIOJCHNS B PETUCTPALIUH HIEMEHTAPHBIX YACTHII. 1
74 | OTKpBITHE PAIMOAKTUBHOCTHU.QL, 3, ¥ - U3Ty4CHUS 1
75 | PaguoaktuBHble npeBpaieHus. 30Tomnsl. 1
76 | CTpoeHue aTOMHOTO siipa. SIiepHble CUJIbI. 1
77 | DHeprus cBsI3U ATOMHBIX sJEp. . 1
78 | 3aKoH paJiMOaKTHUBHOI'O pacraja. 1
79 | SlmepHbIe peakiuu 1
80 | [enenue sinep ypana. LlenHas sinepHas peakuusi. 1
81 | Tepmosinepuble peakuuu. [IpuMeHeHus SAEPHOIN SHEPTUH. 1
82 | IIpumenenue siaepHOi SHEpTHH. bronornueckoe NeHCTBHS PaOaKTUBHBIX N3TyYCHUH. 1
83 | KontposbHas paboraNe5 no teme «CTpoeHHe aToMa U aTOMHOTO SI7[pay 1
84 | ®usnka >JeMEeHTapHBIX YaCTHUI] 1
85 | O6o0maronuii ypok «pa3BUTHE MPEICTaBICHUI O CTPOCHUHU U CBOMCTBAaX BEILECTBA 1
Crtpoenue Beenennoii (7 1)
86 | Crpoenue comreunoii cucremsl. Crucrema 3emst — JIyHa 1
87 | Obmwue cBenenus o Connue. MicrouHuku sHEpriu 1 BHyTpeHHee ctpoenue CorHia 1
88 | McrouHuku sHepruu 1 BHyTpeHHee crpoeHne ConHia 1
89 | dusuueckas nprposa 38e3]. PasHoobOpasue 38e31. 1
90 | Hama l'anaktuka — MiteuHbIil yTh 1
91 | IlpoucxokaeHne v YBOJIIOIHS TAJTAKTUK U 3BE3]. 1
92 | Tlpoucxoxaenue u »BoroIMs Beenennou 1
3HaueHne PU3NKU I 00BSICHEHUSI MEPA U Pa3BUTHS NPOU3BOAUTEIbHBIX CHJI o0mmecTBa (1 1)
93 | 3nauenue pU3MKU A OOBICHEHUS MUPA U PA3BUTHSI IPOU3BOAUTENIBHBIX CHJI 001IIeCTBa 1
94-98 IloBTOpeHue 5



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 11 kimacc/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M. non penakmueit [lappentreBoit H.A., Akiinoneproe o01ecTBo

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

.o ®uzuka 11 I' . Msxues, b.b.byxosues, B.M.Hapyrun. bazosslii u npoduiibnbiii ypoBHu. MockBa «lIpocBemenue» 2011.
e «CoopHuk 3ama4 no pusuke» A.Il.PeimkeBuy, I1.A.PeiMkeBuny. Mocksa «Ilpocsemenue» 2010 r.

¢ «Kontpoinbnbie padoTsl 1o ¢pusuke 10-11 kimace». A.E.Mapon, E.A.Mapon. «IIpocsemenue» 2011 r.

e TemaTuueckue KOHTPOJIbHBIE U caMOCTOsTENbHBIE paboThl 1o ¢puszuke O.U.I'pomuesa 10-11 knacc. «9Ox3amen» 2012 r.

HNuTepHeT- pecypcbl

-http://fcior.edu.ru/ «DenepanbHblil IEHTP UHPOPMALIMOHHO-00pa3oBaTebHBIX pecypcoBy (PIIMOP)
-http://school-collection.edu.ru/ «Enunas koyuiekius udpoBbIX 00pa30BaTEIBHBIX PECYPCOB)
-http://standart.edu.ru/caiit — «DenepanbHbIi TOCYJaPCTBEHHBIN 00pa30BaTEIBHBINA CTAHIAPT

- https://edugalaxy.intel.ru/ O6pa3oBaTenbHas rajiaktuka - http://demo.e
-learningcenter.ru/src/simple_tips_for_beautiful_presentation_web/story.html coseTsl o odopmicHHO pe3eHTAIINI
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