ﬂ' I/I pe KTO p MopanucaHo yMdpoBOI NOANUCHIO:

AupekTop 0.B.OapeeBa

I.O B (‘D a ,D,e eBa JlaTa: 2025.09.12 12:47:47 +03'00"

Komurer oopazoBanusi Cankr-IlerepOypra
TI'ocynapcrBenHoe 0101:KeTHOE 0011€00Pa30BaTeJIbHOE YUpeKIeHne
cpenHsis o0meodpa3zoBareiabHas mKoJa Ne250 Kuposckoro paiiona Cankr-IlerepOoypra

«CornacoBanoy» Ha meacosete Ne ] Yr1Bepxaaro
oT «29» aBrycra 2025 1. [Tpuka3z Ne 56 ot «29» aBrycra 2025 r.
JIMPEKTOP IIKOJIBI: /HO.B.®aneesa/
PABOYAS ITPOI'PAMMA

no npeamery: ¢puznka (0a30Bblii YPOBEHb)

KoJsimuecTBo yacoB: 68 4.
Kaace: 11 «a»

MeTtoanueckoe nocooue:
Vuebnuk: «Dusuka» 10 kimacc
Astop: I'.Sl.Msxunies
Mocksa «IIpocsemnienue» 2022

Yuurteab: Eannosa EBrenuss HukoJiaesua

Cankr-IletepOypr
2025-2026



IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpOBHE CpeaHEero oOImero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMH K pe3yabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHOW MpOrpaMMbl, a TaKxke ¢ Yy4€roM ¢eaepaabHOil paboyei IMporpamMmbl
BOCIIUTaHMS M KOHILEMIMH TpenojaBanus yueOHoro npenmera «Pu3uka» B 00pa30BaTEIbHBIX
opranmsaiusx Poccuiickoit  ®enepanuy, peanu3yoOLIMX OCHOBHBbIE  00pa3oBaTElbHbIC
IIPOrPaMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOIO oaxoaa. IIporpamMma 1o ¢pusnke cOOTBETCTBYET
TpeOOBaHUSAM K IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METAIIPEIMETHBIM pe3ysibTaTaM
00y4yeHHMs], a TAK)KE YUYUTHIBAET HEOOXOJUMOCTb PEAIN3ALUN MEXIIPEIMETHBIX CBA3€H (U3UKU C
€CTeCTBEHHO-HAYUYHBIMU YUYEOHBIMHM TpeIMeTaMHu. B Hell ompenenstorcs OCHOBHBIC IIENU
u3ydeHus: (pU3MKM Ha YpOBHE cpeAHero oOmiero oOpa3oBaHUs, IJIaHUPYEMbIE PpEe3yJIbTaThl
OCBOCHHMSA Kypca (QU3UKHU: JINYHOCTHBIE, METAIIPEIMETHBIE, IIPEAMETHBIC (Ha 6a30BOM YpOBHE).

[Tporpamma 1o ¢u3uKe BKIOYAET:

® [UJIAaHUPYEMbIE PE3YNbTAaThl OCBOCHUS Kypca QU3UKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

IPEMETHBIE PE3YJIbTAThI 110 T0/1aM 00Y4YEHHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YYEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
HIkonbHBIA Kypc (HU3HKH — CHCTEMOOOPA3yIOUMIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JISKAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab3oBaHWE W aKTUBHOE
OpUMeHeHHe (U3MYeCKUX 3HAHUN oOmpejernseT XapakTep M Ppa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, MOJNYYeHHS HOBBIX
MaTepHaJIoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Vzyuenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00yJaromuxcs, B GopMUpOBaHHE YMEHUN
IPUMEHATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHoBy kypca ¢husuku st ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIO0XKEH PsJl UJICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HeW MaTepHall Kypca (GU3UKU 0ObEAUHEH BOKPYT
¢uznueckux Teopuid. Begymmm B Kypce sBIseTcss (OpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BELIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoaraeT UCMoJb30BaHUE T'yMaHUTapHOTO
noTeHuuana (U3NUecKoil HayKu, OCMBICIIEHUE CBSI3M PAa3BUTHS (PU3MKH C pa3BUTHEM OOILECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTUYECKUX NPUIIOKEHUIN U3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoesn osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHAIBLHOTO MPUPOAOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha ypOBHE CpeaHEro ooiero odpazoBaHUs
ABIISIOTCS  (u3nMueckue Teopuu ((hopMHUpOBaHHWE NPEICTABICHUNH O CTPYKType MOCTPOCHHUS
¢buznyeckoil Teopuu, poilu (PyHIAMEHTAIbHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
IPEJICTaBICHUSX O NPUPOJIE, TPaHUIAX NMPUMEHMMOCTH TEOPHi, IS ONHUCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).



CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (PM3MKU pealln3yeTcs MPEexXIe BCETro 3a CUéT
OpraHMu3aIy IKCIEPUMEHTAIbHON NesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B mMporpamMme Mo (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUYECHHUECKUX NPAKTUUYECKUX padoT. BrlieneHue B ykazaHHOM IEpeYHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS MU OLEHKH, OCYIIECTBIISIETCA YYaCTHHKAaMH 00pa3oBaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUA U OCHAIIeHUs KabuneTa ¢pusuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO TPOBEpKE
MPEIOKEHHBIX TUIIOTE3.
Bonbiioe BHUMaHUE yAeNseTCs PELIEHUIO Pacu€THBIX U Ka4eCTBEHHBIX 3az1ad. [Ipu saTom
JUTSL PAaCYETHBIX 3374 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/1aHHOM (DU3MUECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHATh H3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak M3 OJHOTO paszeina
Kypca, Tak U UHTErpupys 3HaAHUs U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIISIOTCS 3aJaHUsg Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKoW MOJenu AN CUTyallMH MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TtpeboBanusmu PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YypOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCJIOBHSIX MpeIMeTHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOMKHO OBITH HEOOXOMMOE JTa0opaTOpHOE 00OPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpamMmMe 10 (HU3UKE YYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIMOHHOE
o0opyoBaHue.
JleMoHCTpanmoHHOEe 000pyAOBaHHEe (OPMHUPYETCS B COOTBETCTBUU C TIPUHIIATIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECIEeYMBAET MOCTAHOBKY MEPEUYHCICHHBIX B MpOrpamMMe Mo
(¢u3MKe KIIOYEBBIX JEMOHCTpALUil AJIs HUCCIIECJOBAHMSI M3y4aeMbIX SIBJICHHM M IPOLIECCOB,
HMIUPHYECKUX U PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHU.
JlaboparopHoe 000OpyAOBaHHE ISl YYEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPAaTOPHOrO OOOPYIAOBAaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM aHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4eHUs GUMKU B 0011IeM 00pa30BaHUU SBISIFOTCSA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HAayyHOMY M3yYEHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

e Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs |  (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;

e (QopmupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHMUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (QopmupoBaHue yMeHUN OOBSACHATH SIBJICHUSI C UCIOJIb30BaHNEM (DHU3HUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIU (PU3UKHU JUISl pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

JlocTmxkeHne 3TUX Iieneld oOecreyrBaeTCsl pelIeHHeM CIeAYIOIUX 3a7ad B Ipoliecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o011ero o0pa3oBaHus:

e npuoOpeTeHrne CUCTEeMBbl 3HaHUI 00 O0mKX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,

TEOpUsX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOJUHAMHUKY, KBAHTOBYIO
(bU3UKY U 2IIEMEHTHI aCTPOPHU3UKY;



e (QopmupoBaHHME YMEHHI MPUMEHITh TEOPETUYCCKHE 3HAHUSA I OOBICHCHHS
busznyecKkux SBJICHUM B TNPUPOJE U JIA TNPUHATHS NPAKTHUYECKUX PpEUICHHH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHME CIOCOOOB pEIICHHS pa3IUYHBIX 3a7a4 C SABHO 3aJaHHON (U3NUYECKON
MOJIeIbIO, 3aJla4, MOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE coO3/aHue (U3NUecKon
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

e MnoHUMaHHEe (U3NYECKUX OCHOB U TMPHUHIUIIOB JIEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

® OBJQJICHUE METOJAMH CaMOCTOSITEIIBHOTO TUIAHUPOBAHUS M MPOBENCHUS (PUINISCKUX
OKCIIEPUMEHTOB, aHallM3a W  HWHTEpIpeTanud  WHGOpPMALUU,  ONPEACTICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTara;

® CO3JaHUE YCIIOBUH JJIsl pa3BUTHsI YMEHHI MPOEKTHO-UCCIIEA0BATEIHCKOM, TBOPUECKOM
JESTEIILHOCTH.

Ha wsydyenue ¢usuku (6a30BbI YpOBEHb) Ha ypOBHE CpEIHEro oO0Iiero oOpa3oBaHUs

otBoautcs B 11 kiacce — 68 yacoB (2 yaca B HEJEINIO).

COILEPKXAHUE OBYYEHUSA
Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

ITocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE NOCTOSHHBIX MAarHMTOB. MarHuTHOE TMOJIE.
BekTop maruutHOM MHAyKUMU. [IpuHIMn cynepno3uiuy MarHUTHBIX NoJied. JIMHUKM MarHuTHOM
uHayKuy. KaptuHna muHui MarHUTHOW MHYKIIUHU TIOJISI IIOCTOSTHHBIX MarHUTOB.

MaruuTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTuHa JNWMHUNA MHAYKIMH MarHUTHOTO MOJIs
JUTMHHOTO TPSIMOTO IPOBOJIHUKA M 3aMKHYTOT'O KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoaencTBre NnpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJTHOM MarHuTHOM mnoJjie. PabGota cumsl JlopeHiia.

SIBneHue snekTpoMarHuTHOM WHAYKIMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKLUU.
DIEeKTPOABMIKYIIAS CUJIA UHIYKIIMU. 3aKOH JIEKTPOMarHuTHOU uHaykiuu dapajes.

BuxpeBoe siekTpuueckoe Moje. DNEKTPOJABMXKYIIas Cuila HHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYTIATEIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJICKTPOIBMIKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MAarHUThI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTENIN AJIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS MEYb.

Llemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MarHUTHBIM T1OJIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOIBUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHre caMOMHIYKIUU.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

HccnenoBanue JeiCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue sBlIeHUS JIEKTPOMArHUTHOW HHAYKIIHU.

Pa3pean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHumHble KoJ1e0anus

KonebGarenbnas cucrtema. CB0OOOgHBIE MeXaHUYEeCKHMe KosiebaHusa. [apMoHHMUYeckue
konebanus. Ilepmon, wactora, amrumryna W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTnyeckuii MasgTHHK. YpaBHCHHUE TapMOHHMYECKUX KoJjiebanui. IIpeBpaienune sHEpruu
[IPU TAPMOHUYECKHUX KOJICOaHUSX.

KonebGarenbuplii KOHTYp. CBOOOJHBIC AJIEKTPOMAarHUTHBIE KOJICOAHUS B HJICATLHOM
KOoeOaTeIbHOM KOHType. AHAJOTUST MEXAYy MEXaHWYECKUMU U DIEKTPOMArHUTHBIMU
koneOanusmMu. @opmyna TomMcoHa. 3aKOH COXpaHEHHsI SHEPTUHM B UCATHBHOM KOJeOAaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojeOaHUAX. BbIHYXI€HHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHYXI€eHHBIC 2JICKTPOMArHUTHBIC KOJICOAHNS.

[lepemennbiii Tok. CUHYCOMJANbHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYHOE U JEHCTBYIOIEE 3HAUEHUE CUJTBI TOKA U HAMIPSDKEHUS.

Tpancopmarop. IlpousBoacTBo, mepempadya W MOTPeOJICHUE AICKTPUYCCKON DHEPTHUH.
DKOJIOTUYECKUE PHUCKH TP TPOU3BOACTBE dJeKTpodHepruu. KynbTypa wucnonb3oBaHus
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HHU.

TexHudyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JUHUM JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKUHHBIN UM MaTeMaTHYeCKUN
MasITHHUK).

HaGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmtoenue pesonanca.

CBOOO/IHBIE EKTPOMArHUTHbIE KOJIeOaHus.

OcmumorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKAa W HANpsDKEHUST OT  BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc mpu mocsiaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH M
KOHJICHCATOpA.

Mopenb TUHUY AIEKTPOIEPEAAUN.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTHY TIEPHOA MaJBIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchbl rpy3a.

HccnenoBanne nNEpeMEHHOTO TOKa B 1LENM M3 [OCIEI0BATEIbHO COEIUHEHHBIX
KOHJICHCATOpPa, KaTyIIKA U pEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE 60TTHbL

MexaHndeckue BOJHBI, yCIOBUs pacnupoctpanenus. [lepuoa. CkopocTs pacrpocTpaHEeHHUs.
U januHa BonHBL [lomepeunple W mpononbHble BONHBL WHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3Jy4€HHUs DJIEKTPOMATrHUTHBIX BOJH. B3anmuas
opueHrauus BektopoB E, B, V B snexrpomaruutHoi BoiHe. CBOWCTBA 3JIE€KTPOMArHUTHBIX
BOJIH: OTpaX€HWE, MpeJIOMJICHUE, ToJsapu3amus, audpakius, uHrepdepeHiusa. CKOpPOCTh
AJIEKTPOMArHUTHBIX BOJIH.



[[Ixana >1eKTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TejeBuaeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbl.

TexHu4yeckue yCTpOWCTBa U IMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIBTPa3BYKOBasi JIMarHOCTUKA B TEXHUKE W MEIULMHE, pajap, PajAHONpPUEMHHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumonenne otpaxkeHus U IPEIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny U AMPpakiuid MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmioienue CcBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYJOM M 4YacTOTOU
KOJICOaHUH.

HccnenoBanne  CBOMCTB — 3JIGKTPOMAarHUTHBIX — BOJIH:  OTpPa)KEHHUE, IPEIOMIICHUE,
noJisipu3anys, Tudpakuus, HHTepEPCHIIHSL.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETa B OAHOPOIHOMN cperie.
JIyu cBera. ToueuHBI UCTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHme M300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenune cBera. 3aKOHBI TMpEIOMIICHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbli yron MNOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus cBeta. CrnoxkHbIi cocTaB 6enoro ceera. LIBer.

CoOuparommue W paccewBaroimue JHUH3BL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl CHJIa TOHKOW JHUH3BL. [locTpoeHne n300pakeHui B COOUPAIOIINX U PACCEUBAIOIINX
nuH3ax. QopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T'€OMETPUUECKON ONTHUKH.

BonmnoBas omnrtuka. WHrepdepenius cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpaxiuuonHas pemérka. YcioBue HAOMIOACHHUS TIIABHBIX
MaKCHUMYMOB TIpH MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHu4yeckne yCTpOWCTBA M TPAKTUYECKOE MPUMEHEHWEe: OYKM, Jyma, QoToarmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAS
peméTKa, MOIAPON/I.

Llemoncmpayuu

[TpsimonuHeHOEe pacnpocTpaHEeHHe, OTpakeHHWE U MpeloMieHue cBeTa. Onruuyeckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. MoJienb CBETOBOIa.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

HabGmronenue aucnepcuu cera.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKIINOHHON PEIIETKY.

Habmroienue nosisipuzanuu cBera.



Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
W3mepenue nokasaTesns NpeoMIICHHs CTEKIA.
HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.
HaOnronenue nucrnepcuu cBera.

Pa3zgen 6. OcHOBBI cienMaJIbLHOM TEOPUHM OTHOCUTEIbHOCTH
I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenualbHOM TEOpUHU
OTHOCUTEIIBHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B Bakyyme, MPUHIUII
OTHOCUTECIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKpAIICHUE JJTUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEJIITUBUCTCKOM YaCTHUIbI. DHEPTHUs MOKOSI.

Pazgen 7. KBanroBasi pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®oronsl. ®opmyna [lnanka cBs3u SHEpPruu POTOHA C €r0 YaCTOTOW. DHEPTUS U UMITYILC
doToHa.

OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
doroaddexra. Ypasuenune DitHmreitna s pororddekra. «KpacHas rpanuma» Goroddpdexra.

JlaBnenue cBera. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue YCTpONCTBA M MpaKTHUYECKOe NpuUMEHeHHe: (oTo3neMeHT, (OTOJATUUK,
COJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®Doto3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

Cseroauo.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnsiTel Pezepdopna mo paccesnHuto o -uactuul. IlmanerapHas
Mozenb atoMa. [locrynarsr bopa. M3nyuenue u norsnoieHne GOTOHOB MU MEPEXOAE aToMa C
OJIHOTO YpOBHS DJHEpPrum Ha JApyro. Buasl crnekTpoB. CHEKTp YpOBHEH S3HEpPIHHM aroma
BOJIOpOJA.

BonnoBele cBolicTBa yactull. Bosnsl e bpoiinsa. KopnycKyaspHO-BOJIHOBOW Tyaau3M.

CroHTaHHOE U BBIHY)KJIEHHOE HU3JTyuyEHUE.

TexHuueckne YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJbHBIA aHaIu3
(cTIeKTpOCKoOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Llemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3€pa.

Habmroienue nHelvaTbIX ClIeKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHHS  sjpa. OTtkpbITHE
panuoakTuBHOCTH. OnbIThl Pe3depdopaa nmo onpeneneHno cocraBa paaloakTUBHOTO U3JIyUEHUS.
CgoiicTBa anbda-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTie TpoTOHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenGepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.



Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN Oera-pacnaa. ['aMma-uzinyueHue. 3akoH
pazMoaKTUBHOIO pacnaja.

DHeprust CBSA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SnepHele peakuuu. [leneHne u CUHTE3 A1ep.

SAnepubiii  peaktop. Tepmosnepusiii cunHte3. IlpoOremMbl M TMEPCHEKTUBBI  SIEPHOM
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IAEPHON SJHEPTETUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

OyHnaMeHTaIbHbIE B3auMoAecTBUs. EqMHCTBO (hrn3nyeckoil KapTHHBI MHpa.

TexHHYEeCKHEe yCTpPOWCTBAa M IPAKTHYECKOE NPUMEHEHHUE: NO3MMETp, Kamepa BuibcoHa,
SJIepHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpeKoOB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI ACTPOHOMUM M ACTPOPU3UKHU

Oranbl  pa3BuTud  acTpoHoMuHu. llpukilagHOoe ¥ MHPOBO33PEHUECKOE 3HAYEHHUE
aACTPOHOMHUHU.

Bup 3Bé3anoro neba. Co3Besust, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

ConneuHas cucrema.

Connue. Conneunas axktuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3IBI, UX
OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3[bI
[JIaBHOM TOCJIEN0OBAaTEIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TIJIaBHOU
nociea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXACHNUH U 3Bostonuu CoslHLa U 3BE311. DTaInbl KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamra ['anaktuka. [lonoxxenne u nemwxenue Connua B ['anaktuke. Turbl
rajJlakTUK. PaguoranakTiuky U kBazapel. YEpHbIE NBIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O06ma. Paszberanue ramaktuk. Teopus
bonbuioro B3peiBa. PennkToBOE N3IIyYEHHE.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGnroneHus HeBOOPYKEHHBIM I71a30M C UCHOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUH
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3Us
CeBepHOro nomnymapus 1 sipKue 3BE3/bI.

Habmonenus B Teneckon JlyHsl, mianer, Mneusoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
THYECKON cdepax [eATeNTbHOCTH 4YeloBeKa, pojib M MecTO (U3MKM M acCTPOHOMHMHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJb (U3NYECKON Teopun B (OPMHUPOBAHUU
npecTaBiIeHut 0 PU3NYECKON KapTHHE MUPa, MECTO (PM3UUECKOM KapTHHBI MHUpa B 00LIEeM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUHN O IPUPOJIE.

Me:xnpeamerHblie CBA3H

Wzyuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocylecTBisieTcsl ¢ Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mescnpeomemnusie nouwsimus, CBS3aHHBIE C HW3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
ABJIEHUE, Hay4YHbIH (akT, runores3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHsl, HAOIIOAECHUE,
AKCIIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.



Mamemamuxa: pelnieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOCKIIMH HAa OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIC 3JEMEHTAPHBIX (DYHKITHIA,
IPU3HAKU OJ00MS TPEYTOJIbHUKOB, ONpeAeIeHHE TUIOMAAN IUNIOCKUX GUryp 1 00bEMa Tell.

buonoeusn: snexrpuyeckue SBICHUS B JKMBOM Npupoze, KojeOaTenbHbIC IBIKEHUS B
JKUBOM NPHUPOJE, ONTUYECKUE SIBICHUS B JKMBOM IIPUPOJE, ACHCTBUE pajualiy Ha >KUBBIC
OpraHU3MBI.

Xumus: CTpOGHHE aTOMOB U MOJIEKYJ, KPUCTAJLIMYECKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CTIEKTPAIbHBIN aHAIN3.

lI'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3aJI€KM MarHUTHBIX Py, (GoTochEMKa 3eMHON
IIOBEPXHOCTH, NPEICKA3aHUE 3EMIICTPACECHUN.

Texnonozusn: NTMHUM DIIEKTPOIIEpEnad, T€HEPATOP IEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIlb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIH anmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapest.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yudeOHOro mpenmera «®du3mka» Ha YpOBHE CpEIHEro OOIIero oOpa3oBaHUS
(6a3oBBIi  ypOBEHb) JODKHO  OOECIIEUUTh  JIOCTHIKEHHE — CIEAYIOIIUX  JMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMPEAMCTHBIX 06pa3OBaT€HBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE PE3yJabTaThl OCBOCHUS y4ueOHOro mpeamera «DH3MKa» AOJDKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHEHTalUWW, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHUHCKOro  0OIIecTBa,
pacHIMpeHHe KU3HEHHOTO OMNbITa U ONbITa AEITEIBHOCTH B MPOLECCE pean3aluid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENbHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMH  OO0ydYaromlerocs Kak aKTUBHOIO H
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00I1IeCTBa;

MPUHATHE TPAJUIHUOHHBIX OOIIEYETOBEUECKUX TYMAaHUCTHYECKUX M JEMOKPATHYECKUX
LIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHUE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTHh POCCUICKON TPAKIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSM POCCUUCKUX
yUu€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIC B JIEATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY Hay4HOI'O TBOPYECTBA, MPUCYIIETO
buznueckoil Hayke;



5) Tpy10BOT0 BOCIIMTAHUS

WHTEpEC K pAa3IUYHbIM cdepaM MpodecCHOHANBHON IesITeIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMECHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu M peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE IIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 0Opa30BaHUIO M CaMO00pa3oBaHUIO B 00nacTu (PU3UKUA HA
NPOTSDKEHUH BCEH JKU3HU;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

c(OPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIBTYphl, OCO3HaHHE TJO0AILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAaHWE M OCYIICCTBIICHHE JICHCTBHI B OKpYJ)KAIOIICH Cpelle HAa OCHOBE 3HAHUS
L[eJI€ YCTONYMBOIO Pa3BUTHsI YEJIOBEYECTBA;

pacuiMpeHre OmbITa JEATSIPHOCTH 3KOJOTMYECKOW HANpPaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN TI0 (pru3muKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3MYECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIIECCE M3YUEHUS (PU3UKU
OCYILECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JESITEIbHOCTh WHAMBUYAIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBUS
Ba3oBble jornyeckue AeiicTBus:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATh LENH AeSTeIbHOCTH, 33]aBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U POTUBOPEUHNS B PACCMAaTPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3pabaThIBaTh ITUIaH PEHICHUs TPOOIEMBI C YUETOM aHAlIM3a UMEIOIINXCS MaTepHabHBIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OILICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH )KU3HEHHBIX TTPOOIIEeM.

ba3oBble nccienoBarejbckme 1eiCTBUSA:

BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HayKH;

BJIaJIETh HAaBBIKAMU y4EOHO-MCCIIEJOBATEIbCKOM U MPOEKTHOM NeATENBHOCTH B 00JacTH
(¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MTOMCKY METOJIOB PELIECHUS 3a/1a4
(bu3nUecKoro conepkaHusl, IPUMEHEHHIO Pa3JInYHbIX METOI0B MO3HAHMS;

BJIQ/IETh BHUJAMHU JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHS, €r0 WHTEpPIPETAlNH,
npeoOpa3oBaHUI0 W MPUMEHEHHMI0O B PA3IMYHBIX Y4YeOHBIX CHTyallUsX, B TOM YHCIIE MpHU
CO31aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIAITh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyallM3UpOBATh 3ajady, BbIABUTATh
TUNoTe3y €€ pelleHMs, HaxOOuThb AapryMEHThl JUIsl JI0Ka3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATh TIOJYyYEHHBbIE B XOJ€ pEUIeHHs 3aJauyd pe3yibTaTbl, KPUTHYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMyIHpPOBATH COOCTBEHHBIE 3a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;



YMETb IIEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO0 0071aCTh )KU3HEACITEILHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NIPEIMETHBIX 00I1acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE MOAX0Abl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JauH, JONYCKaIOIUE aJIbTEPHATUBHBIEC PELLICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HaBbIKAMU MOJy4YeHUs MH(OpManuK (GU3NYECKOTO COJACpPKAHUSA U3 UCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITENbHO OCYLIECTBJISATh IOMCK, aHAJIMW3, CHUCTEMATHU3alMI0 U
MHTEpIpeTalnio HHPOPMALUU pa3IMYHbIX BUJIOB U (OPM NpE/ICTABICHMUS,

OLIEHUBATh JOCTOBEPHOCTH H(OPMAIIHH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TMTHEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOH 0€301acHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOIO COJAEP)KaHUS B pasiMyHbIX (opMmarax ¢ y4ETom
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
IPE/CTaBICHUS U BU3yalU3alllu.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHO J1€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO W JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBHUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElesATh POJIM C Yy4ETOM
MHEHHMH yJaCTHUKOB, 00CYaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)/J0ro yYaCTHUKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMpaKTUYecKod paboThl € Y4ETOM HUMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacupsaTh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelLIcHHUE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHocoOCTBOBaTh (POPMHMPOBAHUIO U TPOSABICHUIO JSPYAULIUU B 00JacTu (U3MKH,
MOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTEJJIEKT:



JlaBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B AEATEIBbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCUCTBUN
Y MBICIIUTEJIbHBIX IIPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHU;

UCTIOJIb30BaTh PUEMBI PEIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIXKEHHIO;

MIPUHUMATh MOTHUBBI U aQpT'YMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIBHOCTH;

MPUHUMATD ce0sl, MOHMUMasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIBHOCTH;

pU3HaBaTh CBOE MPABO U IPABO APYTUX HA OMIUOKH.

B npomiecce qocTrKeHHS THYHOCTHBIX Pe3yIbTaTOB OCBOCHUS MTPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEIIIEKT, MPEANOIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HaHUs1, BKIIIOYAIOIIETO0 CIIOCOOHOCTh OHUMATh CBOE AMOIIMOHAIBLHOE COCTOsTHUE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOW SMOIIMOHATBHON CEphI, OBITh YBEPEHHBIM B ce0¢€;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTh aJalTUPOBATHCA K HAMOIIMOHAIBHBIM
M3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAKOLIECH CTPEMJIEHHE K JOCTHMKEHHUIO L€ U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIONICH CIIOCOOHOCTH IMOHMMATh SMOIMOHAIBHOE COCTOSIHUE APYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLIECHHS, CIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHGIUKTHL.

K xonuy oOyuenus B 11 kjacce npeaMeTHble pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX pPOJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOTMH, B MPAKTUYECKOH
JeSTEIbHOCTH JIFOJIEH, IEI0CTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeyHbIH
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, SJepHas MoOJElIb aToMa,
HYKJIOHHAsi MOZIEJTb aTOMHOTO s1/ipa MpU peleHNH GU3NIECKUX 3a/1a4;

pacno3HaBaTh (U3MYECKHE sBIIEHUS (Tpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKINS, JAEWCTBHE MAarHUTHOIO IIOJII Ha MPOBOAHMK C TOKOM M JBIXKYLIMICS 3apsn,
AJIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsIpU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3pdexT (PpororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJ0pPOJIa, ECTECTBEHHAs U MCKYCCTBEHHAs PaIHOAKTUBHOCTD;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTh PA3IUYHBIX CPEJ) U IJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, CHila TOKa, 3JIEKTPHUUECKOe
HaNpPsDKEHUE, 2JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHAYKLUHS MarHUTHOTO MOJjs, cwia Awmmepa, cuia JlopeHla, MHIyKTUBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MepHoA W 4YacToTa KoseOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsij U CHjla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosiebaHui, (OKYCHOE pacCTOSIHME M ONTHYECKas CWJIa JMH3bI, NPU ONHCAHUU TPaBHIBLHO



TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUYEHUS M EIMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE AAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUUHAMU;

ONHKCBHIBATh M3YYECHHBIC KBAHTOBBIC SIBICHUS W TPOLIECCHI, HUCIONB3YS (PU3HMUECKue
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEPTus CBSI3M AaTOMHBIX sEp, HPU ONMUCAHUHU
IPaBUIbHO TPAKTOBaTh (PU3MYECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, UX O0O3HA4YEHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYIJIbI, CBSI3BIBAIOIIME MAHHYIO (DU3MUYECKYIO BEIWYHMHY C IPYTHMHU
BEJIMYMHAMU, BBIYUCIISITh 3HaYEHUE (PU3MUECKON BEIUYMHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ySd (DU3MUYECKHE 3aKOHBI U
OpPUHLIMNBL 3ak0H OMa, 3aKOHBI IIOCIENOBAaTENBHOIO W IApaJUICIBHOTO  COCIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
IPSIMOJIMHEMHOIO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAaHEHHS SHEPTHH, 3aKOH
COXpPaHEHHs MMIIYJIbCA, 3aKOH COXPAHEHMsI DSJIEKTPUYECKOrO 3apsla, 3aKOH COXPAHEHUs
MacCOBOIO 4YMCJIA, IMOCTyJaTbl bopa, 3aKOH PajMOaKTMBHOIO paclajna, MpU ATOM pas3jIinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPRKEHUE W YCIIOBHs (TpaHULIBL,
o0JacTu) IpUMEHUMOCTH;

OINPEACIIATh HAIPAaBJICHUE BEKTOPA MHAYKLIUU MarHUTHOTO IIOJI IPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiibl JlopeHna;

CTPOUTH U OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCMOJIb30BAaHUEM NPAMBIX U KOCBEHHBIX H3MEpPEHUH: 1Ipu 3TOM  (OpMYJIMPOBATH
npobnemy/3agady M TUNOTE3y YY4eOHOrO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOBI;

OCYILIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBI CIIOCOO H3MEPEHUs M HCHOJb30BATh HM3BECTHBIE METOIbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEI0OBaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yNbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHUJE TaOMUIl W TpaduKOB, JAeiaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEI0BAHMS;

coOuoiaTh IMpaBuia 0O€30MacHOro TpyAa MpU MPOBEIEHHM HCCIEAOBAaHMM B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aO0OpaToOpHOro 000pyJOBAHHUS;

pemath pacu€THbIE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
(bu3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BIOUPATh (PU3MUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (OPMYJIbl, HEOOXOIWMBbIE s €€ pelIeHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelaTth KauyecTBEHHbIE 3aJauyd: BBICTPAaUBATh JIOTMUYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
paccyXIeHU ¢ OOpOit Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBPEMEHHble HH(OPMAalMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMM U IPEJCTaBICHHUS y4yeOHOU u
HAyYHO-TIOMYJISIPHON HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJTy4aeMyto HH(POPMAIUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMUCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOT0 MCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHHUA M0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH 00paIeHUH C MPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUs 3/10POBbs U COOJIIOIEHUS HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPYKAIOILEel cpefe;



paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATh paboTy
TpyNObl, palUoOHaIbHO pacHpeleNsiTh OOS3aHHOCTH W IJIAaHUPOBATh JEATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHne paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMHE 11 KJIACC

KoaunuecTBO 4acos

Ne HaumeHoBaHue pa3/iesioB U TeM dieKkTpoHHbIE (LM (pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/m | MporpamMmabl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Paszpen 1. JIEKTPOANHAMUKA
MarsurHoe 1oJe. bu6nuoreka [IOK
11 11 1 3
DJIEKTpOMArHuTHAsT MHYKIIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4deckue u 9 1 bubnnoreka IIOK
' 3JICKTPOMArHUTHBIC KOJICOaHUs https://m.edsoo.ru/7f41c97c
MexaHn4ecKue u bubnnoreka IIOK
2.2 5 1
ANEKTPOMATrHUTHBIE BOJIHBI https://m.edso0.ru/7f41c97c
bubmmoreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI cCHIEIIUATIBHON TEOPUHU 4 1 bubmuotexa [JOK
' OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pa3znea 4. KBAHTOBAS ®PU3UKA
. bubmuorexa [JOK
4.1 JJIeMEHTEI KBAHTOBOU OITHUKU 6 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.2 4
Crpoetine atoma https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.3 ATOMHOE A71pO ° https://m.eds00.ru/7f41c97¢c
Hroro no paszneny 15
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Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIeMEHThI aCTPOHOMUH U 7 bubnmnoreka HOK
' actpousuKu https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Pazaen 6. OBOBILIAIOUIEE IIOBTOPEHUE
bu6nmoreka [IOK
6.1 O6o0maroriee NTOBTOPCHHE 6
P https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 68 7
I[TPOT'PAMME
11 KIIACC
Ne| Tema YpoKa [Iporpammuoe coaepxaHue OCHOBHBIE BHIIBI JESATEILHOCTH 00yYarOIINXCS Jlom. 3amanue
I/I3y‘lCHPIe MAarHuTHOI'O OJIAA KaTYIIKH C TOKOM; HeﬁCTBHSI
IMOCTOAHHOI'O MarouTa Ha paMKy C TOKOM; ABJICHUA
3JIEKTPOMArHUTHOW UHAYKIMU. PellieHre pacu€THbhIX 3a/1a4
Ha pUMeHeHne Gopmyi TeMbl «MarHiuTHoe ToJe.
9J’IeKTpOMaFHI/ITHa$[ UHIOYKIUA. Perrenne kauecTBEHHBIX
3a4a4d C OHOpOﬁ Ha U3YYCHHBIC 3aKOHbI, 3aKOHOMECPHOCTU 1
MarnuTHOE 101I5€, €ro CBONCTBa (hm3nueckue siBIIeHUS TeMbI « MarHuTHOE ToJIe.
1 MarsuTHoOE 110I51€, €ro CBONCTBA. ITocTossHHBIE MATHUTBI U UX DeKTpoMarHuTHas HHAYKIMs. Onpeenenne Hanpapierus | § 1

B3aMOJIEVICTBUE.

BEKTOpa MHAYKIIMU MAarHUTHOTO TOJIS IPOBOJHUKA C TOKOM,
cuiel Amriepa u cwitel JIopennia. PacmioznaBanme pr3naecKux
SIBIICHUH B YY€OHBIX OMBITAX U OKPYKAOIIEH KU3HU:
B3aUMOJICUCTBUE MAarHUTOB, JICKTPOMArHUTHAS UHIYKIUS,
JefiCTBIE MAarHUTHOTO TTOJISt Ha MTPOBOJHUK C TOKOM U
JBIDKYIIUKCS 3apsi. AHAIU3 3JICKTPOMArHUTHBIX SIBICHUH C
HCIIOJTb30BaHUEM 3aKOHA AIIEKTPOMAarHUTHOW WHAYKIINH.
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Onucanne N3y4eHHBIX CBONCTB BEIIECTB U
JIEKTPOMAarHUTHBIX ABJICHUH C UCIIOJIb30BAaHUEM
(u3nUecKuX BEJIMYMH: MHAYKIUS MarHUTHOTO I10JIs1, CHJIA
Awmrepa, cuna JlopeHia, ”HIYKTHUBHOCTb KaTyIIKH, SHEPTHS
JIEKTPUIECKOTO U MArHUTHOT'O TIOJIEH.

MaruutHoe noJjie IoCTOIHHOI'O

ITocTostHHEIE MAarHUTHI U UX
B3auMoJiericTBUE. MaruutHoe

TOKa. BekTOp MarHuTHOM nosie. Bektop MarHuTHON §1
WHYKIUH. UHIYKIUU. JINHUY MarHUTHOM
WHIYKIIUU
MarnuTtHOe 1noje npoBoJHUKA ¢ | MarHUTHOE I10JI€ MPOBOJHUKA C Koncnekr
TokoM. JlaboparopHas pabota | TokoMm. OnbIT DpcTena.
«/3y4eHre MarHuTHOTO TOJISt BzaumopeiicTBue npoBOAHUKOB C
KATYIIKA C TOKOM) TOKOM.
Cuna Amnepa. JlabopatopHas . § 2
JlelicTB€ MarHUTHOTO TIOJISI HA
pabora «lccnenoBanue
. IIPOBOAHMK C TOKOM. Cuna
JIEHCTBUSI TIOCTOSIHHOTO
Awmrepa.
MarHuTa Ha paMKy ¢ TOKOM)»
JlelicTBEe MarHUTHOTO IIOJIS Ha § 4
Cuna Jlopenua. Pabota cuisl JBUKYLIYIOCS 3apsSyKEHHYIO
Jlopena. yactuiy. Cuna Jlopenma. Pabora
cuiel JlopeHna.
DIIeKTPOMarHuTHasE MHYKIU. §7
. IToTOK BEKTOpAa MarHUTHOU
3aKOH JIEKTPOMArHUTHON
nHaykuu. DJ1C nHaykuuu. 3aKkoH
WHIYKITUH. .
AJIEKTPOMArHUTHOW WHTYKITAN
®dapanes.
JlaboparopHas paboTa §8
«Hccnenosanue sBiIeHUS Jla6. pabora
3JIEKTPOMAarHUTHON MHIYKIIAW»
NunykTuBHOCTD. SIBIICHUE §11

SIBiieHME CAaMOMHIYKIIU Y.

camounaykuuu. IJC




CaMOMHIYKIIMU. DHEPrus
MarHUTHOT'O TOJISl KaTyLIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIE.

9 | Pemenne 3amau. 3111
Ob6o06maromuit ypox § 1-11
10 «MarHurtHoe 1oue.
DNeKTpOMarHuTHas
VHIYKIUS.
KontponbHas padoTa o Teme
11 «MaruurtHoe 1oue.
DneKTpoOMarHuTHas
VHIYKIUS.
H3yuenne napameTpoB KonebaTenbHOM cucTeMbl — nepuoza, | § 13,14
9aCTOTBI, aMIUTUTY bl M (ha3bl KOIeOaHUH (TIPyKHHHBIH
W/WIM MaTeMaTHYeCKui MasaTHUK). Habmronenue
3aTyXaroIux Konebanuid. Pemenne pac4éTHHIX 3a1a4 ¢ SIBHO
Mexannueckue Konebanus. CBOGOIHBIE MEXAHHICCKHE 3aJIaHHON (DU3MYECKOIN MOJIEIBIO C UCIIOJIB30BAHUEM
Ha60paT0pHa5I pa60T’<1 OCHOBHBIX 3aKOHOB U ()OPMYJI, OTIMCHIBAIOIIINX
kosneOaHus. 'apmonnyeckue
«HccnenoBanue 3aBUCUMOCTH MEXaHUYECKHe M AJIEKTPOMAarHUTHBIE Kosebanus. Onucanue
12 . KoJieOaHus. YpaBHEHUE .
HepHO/Ia MaJIbIX KOJIeOaHui . MEXaHUYECKHX U 3JICKTPOMArHUTHBIX KOJIeOaHuit ¢
rapMOHUYECKHUX KOoeOaHUM. )
Ipy3a Ha HUTH OT JUIMHBI HUTH UCTIONb30BaHNEM (PU3HMYECKUX BEITMYHH: TIEPUOJ] U YaCTOTA
1 Macchbl Ipy3a» IIpeBpailienne SHEPruy. KonebaHui, aMmuTyaa u $asa koaeOaHui, 3apsa U cuila
TOKa B TAPMOHUYECKHX JICKTPOMArHUTHBIX KOJICOAHHSIX.
Perenne ka4ecTBEHHBIX 3aa4 ¢ ONOPOH HAa U3YUYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH, OIMCHIBAIOIIHE MEXaHHUYCCKUE U
AIIEKTPOMAarHUTHBIC KOJICOaHUs.
KonebarenbHpiii KOHTYD. V3yuenne 06pa3oBaHNs 1 PACIPOCTpAHEHNs TToNepedrbix i | 3 L7
CBOOOHBIC 2IEKTPOMArHUTHBIC poAoJIbHBIX BOJIH. HaOmroneHue orpaxenus. u
Kosie0aHus B U1€aJIbHOM TpeIOMIICHUSI, HHTep(epeHInH U TU(PaKIUT MEXaHUIECKIX
13 | KonebarenbHblil KOHTYP. KOJIeOaTeIbHOM KOHTYpE. BoJIH. HaburoieHue CBsI3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C

AHaorus MeXy MEXaHHYEeCKUMHU
U DJIEKTPOMATrHUTHBIMU
KOJIEOAHUSIMU.

aMIUTATYJIOW U 9aCTOTOM KoJeOaHuH, 3ByKOBOTO pe30HAHCA.
W3ydeHne cBOWCTB 3NIEKTPOMArHUTHBIX BOJIH: OTpPayKEHHE,
pesIoMIICHUE, TIOJISPU3ANus, TUPpaKus, HHTepdepeHIHsL.




®opmyna Tomcona. 3akoH

§ 19

14 | ®opmyna TomcoHa. COXpaHEHHUS SHEPTUU B UJICATHBHOM
KoJ1e0aTeIbHOM KOHTYDE.
[IpencraBnenHue o 3aTyxXarONNX Koncnekr
KoseOaHusX. BeIHyKIeHHBIC
[IpeBpaiienue sHEprun Mpu
15 MeXaHUYeCKHe KoueOaHusl.
KOJIeOaHUSIX.
Pe3onanc. BeinyxneHnbie
3JIEKTPOMAarHUTHbIE KoJeOaHus
[lepemenHsblii TOK. § 21
. CunycouanbHbI IepeMEHHbIN
[TepemenHsblit TOK.
. .. | TOK. MOIIIHOCTh IEPEMEHHOTO TOKA.
16 | CunycouaanbHbIi IepeMeHHBIN .
AMITITUTYTHOE U ACHCTBYIOIIEE
TOK.
3HAYEHHUE CUJIbI TOKA U
HaATIPSDKEHUS.
Tpancdopmarop. [Ipoussozactso, § 26
17 | Tpanchopmatop. nepeaaya u norpediieHue
AIIEKTPUYECKOM IHEPTUH.
18 | Pemenue 3amau. Terpans
[IpouzBoacTBo u § 27
19 | ucnonp3oBaHUE INEKTPUUECKOMN
SHEPTHUH.
MexaHnueckne BOJIHBI, YCIOBUS § 29
acripoctpanenus. [lepuon.
MexaHnuecKkre BOJIHBI, pactpoctp 3
20 CkopocTb pacnpocTpaHEHMsI U
YCIIOBUS PACTIPOCTPAHECHHSI.
JMHA BoJIHbL. [lonepeunslie u
MIPOJIOJBHBIC BOJTHEI.
3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh 31
21 | 3Byk. CKOpOCTh 3BYKa. Y P yea. 1P S
3ByKa. Bricora Tona. TemOp 3ByKa.
99 DJIEKTPOMArHUTHBIE BOJIHBL, UX | DJEKTPOMArHUTHBIE BOJIHBI, UX § 35

cBoucTBa U cKopocTs. [lkana

CBOMCTBA U CKOpOCTh. IlIkana




SJICKTPOMArHMTHBIX BOJIH.

SJICKTPOMArHUTHBIX BOJIH.

[TpuHIIUTIBI paTuOCBS3U 1 § 37, 38
23 | [IpyHUMIIBI paOCBSI3H. TeneBuaeHus. Pazsurue cpencrts
cBs3u. Paguonokanus.
24 KoHnTtposbHas padota Terpanp
«Konebanus v BOIHBI».
N3yueHue sSBIEHUS TIOJHOTO BHYTPEHHETO OTPAXKEHUSL. § 44, 45
I/I3M6p6HI/IC ToKasaTeJid NpeIOMIICHUA CTEKJIA. B JIMH3aX.
Pemrenue pacy€THBIX 33124 C SIBHO 33JJaHHON (PU3NUECKON
MOJIEJIBIO C HCTIOB30BAaHHEM OCHOBHBIX 3aKOHOB M (hopMy
. [TpssMonmHEHHOE pacpoCTpaHEHHEe reomeTpuyeckoi ontuku. Iloctpoenue u onvucanue
[IpssmonunelHOE . .
CBETa B OJHOPOJHOU Cpejie. M300paXkeH s, CO3JaBaEMOr0 [NIOCKUM 3ePKaIOM, TOHKOM
25 | pacrpocTpaHEHHE CBETa B . N
B ToueuHblil HICTOYHUK cBeTa. JIyu JMH30U. PaccMoTpeHue npenenoB NpUMEHUMOCTH
OJIHOPOJIHOM CpeJie. .
CBETA. TreOMEeTPHUYECKOM ONTHKH. Pactio3HaBaHne (PU3NIECKIX
SIBJICHU B OIIBITAX U OKPYXKAIOUIEH )KU3HU: NIPSIMOJIMHENHOE
pPacnnpoCTpaHCHUC CBCTA, OTPAKCHUEC, IIPECIIOMIICHUC,
uHTEepPEepeHIINs, TUPPAKIHS U TTOJISIPU3ALINs CBETa,
AUCTICpCHUs CBETA.
3aKOHBI OTPasKEHHUS CBETA. OrtpaskeHue cBeTa. 3aKOHEI § 47
26 | ITocTpoeHne n3o0pakeHHid B orpakeHus cBeta. [loctpoenne
IUIOCKOM 3€pKalie. M300paXeHUH B IJIOCKOM 3€pKaje.
ITpenomnenue csera. I[lonHoe § 48
97 [Ipenomnenue ceta. [loaHoe BHYTPEHHEE OTPAKECHHUE.
BHYTPEHHEE OTpakKEHUE. IIpenenbHBIN yroa NOJIHOTO
BHYTPEHHETO OTPa’KEHUSI.
JlaGoparopHas paboTa
28 | «M3mepenue mokazarens
MPETOMIIEHUS CTEKIay.
JIunzsl. [Toctpoenue . § 50, 51
. JIunzsl. [TocTpoenue n3odpaxeHuit
n300pakeHMii B JIMH3E. .
29 B uH3e. DopMyra TOHKOW JTUH3HI.

JlaGopaTtopHnas pabota
«Hccnenosadue cBONUCTB

VYBennueHue JINH3EL.




U300paXCHHUI B TUH3AX)

Hucniepcus cera. § 53
30 JlaboparopHas paboTa Hucniepcus cBera. CriosXHbIM
«Habnronenue aucrnepcun cocrtaB Oenoro ceera. L[Ber.
CBETa»
HNuTtepdepenmus cera. § 54, 56
WnTepdepenmus ceera. '
31 Hudpakuus ceera.
Hudpakuus ceera. N
Judpakumonnas pemeérka.
39 [TonepeunocTs cBeTOBBIX BOJH. | [lomepedHOCTh CBETOBBIX BOJIH. § 60
[Tonspuzanus ceera. [Tonspuzanus ceera.
[[Tkana 3neKTpOMarHUTHBIX [[Tkana 31€KTpOMAarHUTHBIX BOJIH. § 68
33 | BosiH. MH(ppakpacHoe, HNuppakpacHoe,
yIbTPapuOIETOBBIC BOJIHBI. yIbTPauOIETOBBIC BOJIHBI.
34 PenrenoBckue myuu, ux PenrenoBckue myuu, Ux § 68
pUMEHEHHE. pUMEHEHHE.
Perrenne kaueCTBEHHBIX 3a/1a4 C OMOPOH HA H3y4YeHHbIE | § 62
I'panuiel npuMEeHUMOCTH noctynatel CTO. Ucnonb3oBanue nHOOPMALIMOHHBIX
35 [TocTynats! cnenuanbHOR KJIACCUYECKON MEXaHUKH. TEXHOJIOTHH IS IOUCKA, CTPYKTYPHUPOBAHHMS,
TEOPUU OTHOCUTEIBLHOCTH. [TocTynatsl cienuaibHONM TEOPUN | UHTEPIIPETALMH U PEeACTaBIeHUs MH(DOpMAIMK TPU
OTHOCHUTENIBHOCTH. MOJIOTOBKE COOOIEHU O IpaHUIIaX IPUMEHUMOCTH
KJ1accuyeckoi MmexaHuku u ocHoBax CTO.
OTHOCUTEIBHOCTD § 63
OTHOCHUTENBHOCTD
36 OJIHOBPEMEHHOCTHU. 3aMeJICHHE
OJIHOBPEMEHHOCTH.
BPEMEHU U COKpAIIEHUE JTUHBI.
. OHeprus 1 UMITYJIbC § 64
CBs13b MacCHI C DHEPTHUEH. -
PENSATUBUCTCKON YacTHIBI. CBsI3b
37 | Oueprus nokos. KonrponbHas .
Macchl ¢ SHEPTrUeil U UMITYIBCOM.
pabora.
DHeprus MoKosl.
o b v 3akonbl poTodrdekra. YpaBHenue | MzydeHue 3akoHOB BHemHETo GoTodddekra. § 69
0T03QdeKT. YpaBHEHUE . - -
38 OitamreiHa 11 porodddexra. OOBsicHeHWe OCHOBHBIX TTPUHITUTIOB JACHCTBUS

OUHIITENHA.

«Kpacnas rpanuna» gorosddexra.

TEXHUYECKUX YCTPOUCTB, TAKUX KaK: (pOTORIIEMEHT,




¢doronaTuuk, coaHeyHas 6arapes, cBeToano. Pemenue
pacu€THBIX 3aja4 C SIBHO 3a/laHHON (PU3UIECKOI
MOJIEJIBIO C MCII0JIb30BAaHHEM OCHOBHBIX 3aKOHOB U
(dopMys1 KBaHTOBOM ONTUKU. PeleHne kauecTBEHHbIX
3aJa4 C OIOPOM Ha N3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHUKH.

®oronsl. opmyina [Tnanka. § 71
39 | ®OTOHBL. DAY
DHeprus U uMNysibCc GoToHa.
OTKpBITHE U HCCIIE0BaHNE § 70
40 | [Ipumenenwne portodrdhdekTa. dororddekra. OnbiTe A. T
Cronerosa.
Pemenue 3agau no reme Terpanp
41 | Pemenue 3amay. .
«DJIeMEHTBI KBAHTOBOW OIITHKI.
Nzyuenue monenu onbita Pesepdopna. M3yuenue §74
Mozesn aroMa: TOMCOHa, IITaHETapHOW MOJIEIH aTOMa,
Monens aroma Tomcona. OTBITHI .
Mozenu aroMa bopa. M3ydenue criektpa ypoBHER
Mogenb atoma. OmnbIT Pezepdopna o paccesuuro o-
42 SHEPTUU aToMa BOJIOpO/Ia. PerieHne kaueCTBEHHBIXU
Pezepdopna. yactull. [[manerapnas mozens .
KOJJMYECTBEHHBIX 3a]1a4 C OMOPOH Ha M3yUCHHBIC
aToMma.
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PU3UUECKHUE SIBICHUS T10
Teme «CTpoeHHEe aToMa.
OnucaHue KBaHTOBBIX SBJIEHUH U MPOLIECCOB C § 75
WCIOJIb30BaHUEM (DU3HUSCKUX BEIMYUH: TIEPUO,T
MoJIypacmnaja, YHEprus CBS3H aTOMHBIX Siep, JePEKT
KBanTtoBble nmoctynarsl bopa. MAacCHhI Apa. AHAINU3 MPOIECCOB U SBJICHHM C
43 | Iloctynats! bopa.
Bune! criekTpos. MCIOJIb30BaHNEM 3aKOHOB M IMOCTYJIATOB: 3aKOH
COXPAHEHHUS IIEKTPUUYECKOTO 3apsi/ia, 3aKOH
COXPaHEHHS MacCOBOT0 YKCIIA, ITOCTYIaThl bopa, 3akoH
PaJIMOAaKTUBHOTO pacIaja.
BonHoBBIE CBOICTBA YACTHII. § 76
Bounsl ne bporis.
44 | Jlazepsl. P

KopmyckynsipHO-BOJIHOBOM
nyanu3Mm. CIIOHTaHHOE 1




BBIHYXKJCHHOC NU3JTYUCHUC.

N3ydeHue sKCriepuMeHTOB, 10Ka3bIBAIOIIUX CIOKHOCTh | § 78
CTPOEHUS aTOMHOTO sizipa. MccnenoBanue TpekoB
gacTtull (1o ToToBbIM (hoTorpadusm). M3yuenue
STICPHBIX CUJI, IJICPHBIX PEaKIMii CHHTE3a U pacraja,
Crpoenue aToMa. SnepHeie .
45 Crpoenue atoma. SlaepHbie CHIIBL. | TEPMOSIEPHOTO CUHTE3a. Pelienue 3aiay ¢ onopoit Ha
CHIBL MOJIy4E€HHBIE 3HaHMSI, B TOM YHUCJIE O 3apsAe 1 MaCCOBOM
yucle sapa. Pacno3naBanue Gpusnveckux siBJICHUH B
y4eOHBIX OMBITaX U B OKPYXKAIOUICH KU3HU:
€CTECTBEHHAs U UCKYCCTBEHHAs paAHOaKTUBHOCTb.
OTKpbITHE PATUOAKTUBHOCTH. § 82
CgoiicTBa asibda-, 6era-, raMma-
46 | PamnoakTUBHOCTG. u3nydeHus. Bnusnue
PaZOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI.
47 3aKOH paJiMOaKTUBHOIO CraTtucTudeckuii 3aK0H pacraja. § 84
pacraza. [Tepuon nonypacnana.
48 | Pemenue 3amau. Terpane
OHeprus cBA3M HyKJIOHOB B si7Ipe. § 88,89
. SnepHble peakuuu. AnepHslii
S nepHble peakuuu. AnepHsiid
49 peakrop. [IpoGnemsl,
peakTop.
MEPCIIEKTHBBI, SKOJIOTHUECKHUE
ACTICKTHI SIEPHON YHEPTETUKU
50 | IlpumeHeHue sIEPHOM SHEPTUH. 392
OTKpbITHE IO3UTPOHA. METOIBI § 95,96
HaAOJIOIEHUS U PErUCTpalui
51 | Demenapibie gacTuIbL. 3JIeMEHTapHbBIX yacTull. Kpyribii

cron «OyHIaMeHTa IbHbIE
B3aumoaeiicTeusd. EXUHCTBO
¢du3nUeckol KapTUHBI MUPay.




Terpanp

52 | Pemenwue 3amau.
53 | Pemenue 3amau. Terpans
54 | KonTpoabHas pabora.
[ToaroroBka cooOieHuii 06 3Tarnax pa3BUTHs § 100, 101
ACTPOHOMHUH, O MPUKIIAJTHOM U MUPOBO33PEHUYECKOM
3HAYEHUU ACTPOHOMUH, O METOAAX MOTyYEHUSI HAyIHBIX
ACTPOHOMHUYECKUX 3HAHUM, OTKPBITHSIX B COBPEMEHHOM
Bun 3Bé€3nH0r0 HebGa. Co3Besnus, acTpoHOMUU. M3yuenue coBpeMeHHBIX MpeACTaBIeHUI
55 Crpoenue ConHeuHoin SApKHE 3BE3/1bl, IUIAHETHI, UX 0 MPOUCXOXKACHHUHU U dBotonnu CoHIa U 3BE3I.
CHUCTEMBI. BUIUMOE ABMkeHne. ConHedHast N3yuenune TUTIOB TaJIaKTHK, PaJAHMOTATAKTHK U KBAa3apOB.
cucrema. N3yuenue nBuxeHns HEOECHBIX TEJl, YBOJIOLNH 3BE3] U
Bcenennoi, npoueccoB, NPOUCXOIAIINX B 3BE31aX, B
3BE3THBIX CUCTEMAX, B MEKTAJIIAKTHUECKON Cpelie,
MacimTabHoOU cTpyKTyphl Beenennoif. O0bsicHeHHEe
pacmupenus BcenenHoit Ha ocHOBe 3akoHa Xab0:ma.
Comnne. ConHeyHasi aKTUBHOCTb. § 100,102
56 | Cucrema 3emusa-Jlyna. Connre. | Mcrounuk sneprun ConHna u
3BE3.
3BE3/1bI, UX OCHOBHBIC § 103
XapaKTePUCTUKH. 3BE3/bI NIABHOM
3BE3/bI, UX OCHOBHBIE MOCJIeI0BaTeIbHOCTH. BHyTpeHHEE
57 | XapaKTepHCTHUKHU. cTpoeHnue 38€31. COBpeMEHHbIE
MIPEICTABICHUS O TPOUCXOKACHUN
u sBooMu CoJHIla U 3BE3L.
Muteunsrii [Tyts — Harra § 106
I'amaktuka. [Tonoxenue u
58 | Hama lNanmaktuka. nexenue Conuua B ["anaktuke.

I'aymaktuku. YEpHBbIE ABIPHI B SApax
raJJakTUK




Bcenennas. Pazberanue rajakTuk. § 107
Teopus bosbioro B3peiBa.
59 | Bcenennas. MeraranakTuka P P
PenukroBoe u3inydeHue.
MeraranakTuka.
KontponpsHas padora
60 | «DneMeHTHI aCTPOHOMUH H
acTpou3uKm».
Yyactue B AUCKYCCUU O Poiu GU3UKH U acTpOHOMUU B | KOHCTIEKT
Oo6o6maromuii ypok. Poibs pusukn | pa3snudabix cdhepax qesTeIbHOCTH YSIOBEKa, O MECTE
. U aCTPOHOMHUU B YKOHOMUYIECCKOM W3MYECKOUN KapTUHBI MHpPA B PSTy COBPEMEHHBIX
O606maromuii ypok. Ponb p = 7 ¢ “p pa B pAiLy COBp
61 TEXHOJIOTUYECKOM, COMAIILHOM U | TIPEJICTABJICHUH O mpupoie. BrinoaHeHne ydeOHbIX
(GU3UKU ¥ aCTPOHOMUH. . .
ATHYECKON cepax NesITeTbHOCTH 3aJJaHHi, ICMOHCTPUPYIOIIUX OCBOCHUE OCHOBHBIX
YeJI0BeKa. MOHATUH, PU3MYECKUX BEIIMYMH U 3aKOHOB Kypca
¢busuku 11 knacca.
O6o6maromuit ypok. Posib u O6o6maromuii ypok. Pons u Mmecto Koncnekr
gp | MecTo (bU3MKN 1 aCTPOHOMHHU B | (U3UKU U ACTPOHOMHUU B
COBPEMEHHOMN HAYyYHOU COBPEMEHHOM HAYYHOU KapTUHE
KapTUHE MHpA. MUDpA.
O6o6mmaromuii ypok. Ponb O6o6maromuii ypok. Ponb Kouncnekr
63 dbuznyeckoif Teopuu B buznyeckoit Teopuu B
dbopMUpOBaHUY TIPECTABICHUN | OPMUPOBAHUU MPECTABICHUH O
0 (pu3mveckol KapTUHE MUPA. bu3nUECKOil KapTHHE MUpA.
O6o6maromuit ypok. Mecto O6o6mmaromuii ypok. Mecto Koncnekr
bu3UYECKO KapTUHBI MUPA B (bu3nuUeCcKoit KapTHHBI MUPA B
64 | oOmiem psiTy COBPEMEHHBIX o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE. MPEJICTABICHUA O TIPUPOJIE.
65 O6o6maromuii ypok. OCHOBBI Koncnekr
AIIEKTPOUHAMUKH.
66 O6o0maromuii ypox. Koncnoexr

Kosebanns v BOJHLL.




67

Ob6o6maromuit ypok. Onruka.

Koucnekr

68

O6o6matomuit ypok. BomHoBast
OTITHKA.

Koucnekr

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68
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