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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl mporpammbl, mpeactaBieHHbx B DPI'OC COO, a Takke ¢ ydérom
denepanbHOi paboyeil mporpaMMbl BOCHHTAHHUS U KOHLENIUHU IMpernofaBaHus y4eOHOTro
npenvera «@u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
peaTn3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMEI.

CopepxaHue MporpaMMbl MO (U3MKE HaMpaBlIeHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa oOydaronmuxcs 10—11 kiaccoB mpu oOydeHuu ux GusnkKe Ha 6Ga30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM M METaIllpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKXKE YYUTHIBAET HEOOXOIMMOCTH peau3alli MEKIIPEeIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHbIMU Yy4eOHBIMU IpeaMeTraMu. B Hell ompepensiorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero oopa3oBaHus, IIAHUPYEMbIE
pe3ynbTaTthl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METANpeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma o (husmKe BKIIOYAECT:

e [UTAHUPYEMBbIE PE3YJIbTAaThl OCBOCHHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE
peIMETHBIC PE3yIbTaThI MO roJlaM O0yUeHUS;

e cosiepkaHue yueOHoro npeamera «Pusnkay 1o rojgaM oOydeHusl.

®u3rka Kak Hayka 0 HanOosiee 00IIMX 3aKOHAX MPUPObI, BHICTYIAsl B KAUECTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKalolleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOLUIN Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeNeNseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHs] HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3ydeHue pU3MKu BHOCUT OCHOBHOU BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B popMupoBaHre YMEHUN
IPUMEHSTh HayUHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU YUEOHBIX HCCIIEI0BaHUI.

B ocHOBY Kypca QU3UKH Ui YPOBHS CpeHEro o0IIero oopa3oBaHus MOJIOKEH psij HieH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3feNioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoesn eenepanusayuu. B coOTBETCTBUU ¢ HEl MaTepuall Kypca Gpu3nki 00beTUHEH BOKPYT
¢usnueckux Teopwil. Beaymum B Kkypce sBusiercs (OpMHpPOBaHHME IIPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpenmnosiaraeT UCHOJIb30BaHUE T'YMaHUTAPHOIO
noTeHImana GU3NIECKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IpoOIeMaMu.

Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnosnaraet 3HakOMCTBO € IIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN U3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoesn »osxonoeuzayuu peanusyercs TOCPEICTBOM BBEACHUS 3JEMEHTOB COJCpPKAHMUA,
NOCBALIEHHBIX 3KOJIOTMYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyKAeHUs Mpo0IeM palliOHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep>KHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpelHero oOmiero oOpa3oBaHHS
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, Ul ONMHUCAHHS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOAX0J] B Kypce (PU3MKHU peanu3yercs MPexe BCEro 3a CUET
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBl (DPOHTANBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U
nabopaTopHBIX PaboT, KOTOpHIE B MporpaMme IO (GU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJSL M OLEHKH, OCYLIECTBISETCS YYaCTHUKaMU 0Opa30BaTEIbHOTO
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTOM
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS] YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHUSI 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpPKE
HPEJIOKEHHBIX THITOTE3.

bonbiioe BHUMaHUE yJenseTcs pelIeHN0 pacu€THBIX U KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
NO3BOJISIOIIME NPUMEHSTh HM3YUYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOrO pasjena
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. s KayecTBEHHBIX 3ajjad MPUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUHA W TIPOIECCOB B
OKpY’KaloIIeH Xu3HH, TpeOyromue BbIOOpa (PU3MUYECKOW MOJENTu s CUTYyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ T1peboBaHusmMu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (M3MKU WU B
YCIOBHUSX MHTETPUPOBAHHOTO KaOMHETa MPEJIMETOB €CTeCTBEHHO-HAYYHOro IuKia. B xabunete
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHUECKUX TPAKTHUYECKUX paboT W JEeMOHCTPAIlHOHHOE
obopyioBaHUE.

JleMoHCTpallMOHHOE 00OpyAOBaHHE (opMUpYyeTCs B COOTBETCTBUM C TMPUHIIMIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeyrBaeT MOCTAHOBKY MEPEUMCIEHHBIX B IIpOrpamMMme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAIUil A HUCCIIEOBaHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAITFHBIX 3aKOHOB, UX TEXHUYECKUX MMPHUMEHEHHH.

JlaGopaTtopHoe 00OpyJIOBaHME Ul YYEHHUYECKHX IMpaKTHYECKHX paboT ¢dopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS AOKHBI OBITH
MIOCTPOEHBI HAa KOMIUIEKCHOM MCIIOJIb30BAaHUM AHAJIOTOBBIX U LU(POBBIX MpHUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHii.

OCHOBHBIMU 1IENISIMU U3Y4Y€HUs GPUUKU B 00ILIEM 00pa30BaHUU SBIISIIOTCS:

e hopMupOBaHNE HHTEpeca M CTPEMJIEHHS OOYydYalOUIMXCsl K HAydyHOMY M3YUYEHHIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

epa3BUTHE IPEACTABICHUH O HAy4yHOM METOA€ TO3HaHUS U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIECHHS K OKPYKAIOIIUM SIBIICHHSIM;



¢ popmMHupoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yu€HHUSI OCHOB CTPOCHHS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e hopmupoBaHUEe YMEHUN OOBSCHATDH SIBJICHUS C MCIIOJIb30BAHHEM (PU3NYCCKUX 3HAHHUHA H
HAYYHBIX JI0Ka3aTeIbCTB;

¢ hopmupoBaHUE TPEICTABICHUN O PONMU (DU3HWKU I Pa3BUTHS JAPYTUX E€CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTUH.

Joctuxenne 3THX Liejaed o0ecreunBaeTcsl pEIlIeHHEM CIEAYIOLUX 3aJad B IIPOLEecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

® IPHOOPETEHNE CHCTEMbl 3HaHUI 00 00X (U3MUYECKHUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY
U DJIEMEHTHI aCTPODU3HKH;

e bopMHupoBaHUE YMCHHI TNPUMEHSATH TEOPETHYCCKHE 3HAHUS JUIS  OOBSICHCHHS
buznyecKux SIBICHUNA B MPUPOAE U ISl MPUHATUS MPAKTHUECKUX DPELICHHH B MOBCETHEBHOM
JKU3HU;

® OCBOEHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 33144 C SBHO 3aJJaHHON (H3HUYECKON MOJIENbIO,
3a1a4, TOAPAa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3MaHuEe (U3UYECKOM MOJENH, aJeKBaTHOU
YCIIOBUSIM 3aJ]auu;

e IOHMMaHHE (U3MUYECKUX OCHOB M MPHUHIIMIIOB JCUCTBUSA TEXHUYECKHUX YCTPOWCTB H
TEXHOJOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

® OBJIQJICHUE METOJIaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U TMPOBEACHUA (PUIUYECKUX
DKCIIEPUMEHTOB, aHalu3a W UHTepIpeTanud WHGOPMAIUU, OIpeIeieHHs] TOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yNbTara;

® CO3JJaHHE YCJIOBUW JISI Pa3BUTHS YMEHUN MNPOEKTHO-HCCIIEIOBATEIBCKOW, TBOPUYECKOM
JESTEIbHOCTH.

Ha wusyuenue ¢usuku (0a30BBI ypOBEHBb) Ha YPOBHE CpPEIHEro OOIIEro oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemsliii B mporpamMme mo ¢pu3uke nepedeHb J1ad0paTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEJb JelaeT BBIOOp MpOBEACHUs 1abOpaTOpHBIX padoT U
OTIBITOB C YYETOM UHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYatoIUXCsl.



COILEPKAHUE OBYYEHUSA
Paznen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3anMonelCTBHE IMOCTOSHHBIX MarHuToB. MarnutHoe mosie. Bekrop
MAarHuTHOM MHIAYKUMHU. [IpuHIMI Cyneprno3uiuy MarHUTHBIX MoJed. JIMHMM MAarHUTHOM MHIYKIIUU.
Kaptuna nuHuii MarHuTHOM MHAYKIMH MOJIS1 TOCTOSIHHBIX MAarHUTOB.

MarsuTHO€ 10J1€ NPOBOJHUKA ¢ TOKOM. KapThHa TMHUI MHAYKIMY MarHUTHOTO MOJISl IJIMHHOTO
MPSIMOTO TIPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOI'O IMPOBOJHMKA, KATYIIKHM ¢ TOKOM. OmbIT Dpcrena.
B3anmopencTere NpoBOJIHUKOB C TOKOM.

Cuna Amnepa, e€ moayib U HanpasieHue. Cuna Jlopenna, e€ MoayJib ¥ HarpaBiieHUE. J[BUKeHHE
3apsHKEHHON YacTULBI B OJHOPOJHOM MarHUTHOM mnoJje. PaGora cunbl Jlopenna.

SIBneHue  DNEKTpOMAarHUTHOM  MHAYKIMH. IIOTOK  BekTOpa  MarHUTHOW  WHAYKIIUU.
DNEeKTPOABUKYIIAs CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOU uHayKuuu dapayes.

BuxpeBoe anekTpuueckoe rmose. OJEKTPOJABMXKYINAs CHJIa HWHAYKUMA B  IPOBOJIHUKE,
JBUKYIIEMCSI IOCTYNIATEIbHO B OJJHOPOJHOM MarHUTHOM I10JI€.

[IpaBuno Jlenna. WHAYKTUBHOCTH. SIBlIeHME CaMOMHAYKIMHU. OJIEKTPOABIDKYIIAS CHIIA
CaMOMHAYKIIMU. DHEPTHsl MArHUTHOTO TOJIS KaTYIIKH C TOKOM.

DneKTpoMarHuTHoe mnosie. TeXHU4ecKue yCTpoMCTBa U NMPAKTUUECKOE TPUMEHEHHUE: TOCTOSIHHbIE
MarHuThl, 3JIEKTPOMArHUThI, 3JIEKTPOJABUTATENIb, YCKOPUTEIN 3JEMEHTAPHBIX YACTULl, UHAYKIHUOHHAsS
MeyYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TIOJIS.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SBneHne HNEKTPOMArHUTHON UHIYKITUH.

[IpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJIBHXKYILIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnepoBanue necTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSiBIEHUS 371€KTPOMarHUTHOM MHIYKIUU.

Paspnen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMazHuUmHbvle KO1€0aHUA

KonebarenbHast cucrema. CBOOOAHBIE MeXaHW4YecKue KoiebOaHus. ['apmMoHMueckue KoleOaHus.
[lepuon, yactora, aMmruinTya u ¢asza xonedanuil. [IpyHMHHbBIN MasTHUK. MaTeMaTn4ecKuii MasiTHUK.
YpaBHeHHE rapMOHUYECKHX KoseOanuii. [IpeBpaiiieHue sHeprun mpyu rapMOHHYECKUX KOJIeOaHUSIX.

Konebarenpupiii  koHTYp. CBOOONHBIE JJIEKTPOMAarHWTHBIE KOJ€OaHUS B HACATHBHOM
KoJ1e0aTeIbHOM KOHType. AHAIOTHS MEXIy MEXaHMYECKUMU M DJIEKTPOMAarHUTHBIMU KOJeOaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HICATHHOM KOJIEOATEIIEHOM KOHTYPE.

[IpencraBinenre o 3aTyxarlomuX KoieOaHUSX. BBIHYKICHHBIE MEXaHUYECKHE KoJeOaHus.
Pe3onanc. BeiHyXneHHBIE dSaeKTpoMarHuTHbie KosieOaHus. [lepemennblii Tok. CHHYCOMTATBHBIN
MEePEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO TOKA. AMIUIUTYTHOE U JEHCTBYIONIEE 3HAYCHHUE CUJTbI TOKA
u HanpspkeHus. Tpanchopmatop. IIpousBoacTBo, mepenada u moTpeOIeHUEe IMEKTPUIECKON IHEPTUU.
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OKOJIOTMYECKME  PHUCKM TpU  TNPOU3BOACTBE  dJeKTpodHepruu. KynpTypa  HMCIoOnb30BaHMS
AJIEKTPOIHEPIUH B TOBCEAHEBHOMN )KU3HU.

TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE NPUMEHEHHE: SJIEKTPUYECKHM 3BOHOK, T'€HEpaTop
IIEPEMEHHOTI'0 TOKA, JIMHHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoyieOaTeNnbHOM cucTeMbl (TPY>KUHHBIA WM MaTeMaTUYeCKUi
MasITHHK).

HaGumrotenue 3aTyxaronmx KojaebaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonnenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmnorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANIPSKEHUSI OT BPEMEHH) JUISl DJIEKTPOMATrHUTHBIX
KoJ1e0aHuH.

Pe3onanc mnpu mocienoBaTEIbHOM COEOUHEHUU PE3UCTOPa, KaTYLIKM WHIYKTUBHOCTU U
KOHJIeHcaTopa. Mozelb TMHUU 3JIEKTPOIepeaauH.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBHCUMOCTH TIEpHOJIa MaJIbIX KOJIeOaHMid Ipy3a Ha HUTH OT JUTMHBI HUTH U MacChI
rpysa.

HccnegoBanue mepeMEeHHOr0 TOKa B LIENM W3 IOCIEIOBATEIbHO COEIMHEHHBIX KOHJIEHCATOPA,
KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmHbsle 60JIHbL

MexaHnueckue BOJHBI, yCIOBHA pacrnpoctpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHHs U
mHa BonHBIL. [lomepednsle M mpononbHbIe BONHBL MHTepdepeHuus u Audpakius MeXaHHUECKUX
BOJIH.

3Byk. CropocTh 3ByKa. [ poMKkoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. YCJOBHMS HM3JIYYEHHUsS JJIEKTPOMArHUTHBIX BOJIH. B3aumnHas
opueHTanus BekTopoB E, B, V B snekrpomarautHo#l BomHe. CBOICTBa 3JIEKTPOMArHUTHBIX BOJH:
OTpa)keHUe, MpeoMIIeHHe, nospu3anus, tudpaxkuus, nHreppepennns. CKopocTh 3J€KTPOMAarHUTHBIX
BosiH. lllkana snekTpoMarHUTHBIX BOJIH. [IpUMeHeHue 3JIeKTpOMAarHUTHBIX BOJIH B TE€XHHUKE U OBITY.
[IpuHUUMIIBI paIUOCBA3U U TeNEBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHHE OKpyXKaromiel cpeabl. TexHHuYeckue yCcTpoWcTBa U
MIPaKTUYECKOE MPUMEHEHNE: MYy3bIKalbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBasl IUarHOCTUKA B TEXHUKE U
MEIUIINHE, pajap, paIuonpUEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTpaHEHHE MONEPEYHBIX U MPOOIBHBIX BOJIH.

Koneb6mromnieecs Teno Kak HICTOYHUK 3BYKA.

Habmoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6monenue natepdepeHnu U AuPpakinn MEXaHUIECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmtoienne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOHW M YacTOTON KoOJeOaHMIA.
HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXX€HHE, IMpeloMIIEHUE, MOoJIpu3alus,
mudpakmus, nHTepdepeHIus.

Tema 3. Onmuka. 'eomerpuueckas ontuka. lIpsMonuHelHOe paclnpocTpaHEHHE CBETa B
onHoponHou cpexe. JIyu ceera. ToueuHblli HICTOYHUK CBETA.

OtpakeHre cBeTa. 3aKOHBI OTpakeHUs1 cBera. [locTpoeHne M300pakeHMd B IJIOCKOM 3€pKalie.
[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHs cBeTa. AOCOIOTHBINA TOKa3aTesb mpenomieHus. [lomHoe



BHYTpEHHEE OTpakeHue. lIpenenbHbIl yron mMOJHOTO BHYTPEHHEro oTpaxeHus. Jlucrepcus csera.
CnoxHbIl cocTaB 6eroro ceera. I[Ber.

Cobuparonue U pacceuBaromye JUH3bl. ToHKas auH3a. POKYCHOE PAacCTOSIHHME W ONTHYecKas
cwiia TOHKOW JMH3BI. [locTpoeHne n300paxeHuii B COOMPAIIINX M paccenBaromux JuH3ax. dopmymna
TOHKOM JIMH3BI. Y BEIMUCHHE, JaBacMOe JTHUH30M.

[Ipenensl mpuMeHUMOCTH TeoMeTpudeckoil onTtuku. BonHoBas ontuka. MHTEepdepenins cpera.
KorepenTHble HCTOYHUKHU. Y CIIOBUSI HAOIIOJEHUSI MAKCUMYMOB U MUHUMYMOB B MHTEp(EPEHINOHHON
KapTUHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxius ceera. Audpakiuonnas pemérka. Y cioBre HaOIOICHUS TI1aBHBIX MAaKCUMYMOB TIPH
MaJeHu MOHOXPOMATHYECKOT0 CBeTa Ha TUPPAKIIMOHHYIO PEIIETKY .

[Tonspuzanusa cera. TexHuUueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JyIa,
¢doroanmapar, IPOSKIIMOHHBIN amnmapar, MUKPOCKOII, TEIECKOI, BOJOKOHHAS ONTHKA, TU(PPaKIXOHHAS
peumeTKa, ONSTPOULL.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHne, OTpaKeHHE U IpejoMieHre cBeta. OnTrudeckue mpruoopshl.

[TonHOE BHyTpeHHEE oTpakeHue. Mojienb cBeToBo1a.

HccnenoBanue cBONCTB N300paXKeHU B TMH3aX.

Mopenu MUKpOCKoOMNa, TEJIECKOIA.

Hab6mronenue narepdepeHImu ceera.

HaGmonenne nudpaknuu cBera.

HaGurotenne aucriepcuu cBera.

[Tonyuenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[TonydeHue cekTpa ¢ TOMOMIbIO AUPPAKIIMOHHON PEIIETKH.

Habuntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne nokazaresns NpeoMIIEHUs CTEKJIA.

HccnenoBanue cBOWCTB N300paKeHH B TUH3AX.

HaGmronenue qucnepcuu certa.

Paznea 6. OcHOBBI cielHAJILHOM TEOPHH OTHOCUTEIbHOCTH

['panuul TPUMEHUMOCTH KJIacCHMUEeCKOM MexaHukH. [locTynmaTel chneuualbHOW Teopuu
OTHOCUTEIIbHOCTH: MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETAa B BaKyyMe, IPHHIIMI OTHOCHUTEIBHOCTHU
OitHmTeliHa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKpAUICHHUE [JIMHBI.
OHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ HEPTrUEH U UMITYJICOM PEISTUBUCTCKOM YaCTULIBI. DHEPT Ul MOKOSI.

Pasnen 7. KBanroBas pusznka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®oronsl. opmyna [lnanka cBsi3u 3HEprun (POTOHA € €ro YaCTOTONW. DHEPTHUS U UMITYJIbC (POTOHA.
OtkpeiTie u wuccnenoBanue ¢orodpdexra. Ombitel A. I'. CromeroBa. 3akoHbl ¢GoTodddekra.
VYpaBuenue DiinmreitHa i poroaddexra. «Kpacnas rpanuna» Gororddexra.

Hasnenue cpera. Ombitel I1. H. JleGeneBa. Xumuyeckoe jaelicTBHE cBeTa. TeXHHUUYECKHE
YCTpOICTBA U MpaKTUYECKOe MPUMEHEHUE: (POTOIEMEHT, POTOAATUUK, COJTHEUHas OaTtapesi, CBeTOANOI.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE C IUHKOBOM IIIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHEro GpoTodddekra.

CBeTOoauOI.

Conneunas 6arapes.



Tema 2. Cmpoenue amoma. Monenr atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuto o -
gactull. [lmanerapuas monenp aroma. Iloctynmater bopa. U3mydenue w moriomenue (GpOTOHOB mpH
IepexoJie aToMa C OJHOTO YPOBHS 3HEpruu Ha Apyroi. Buasl criekTpoB. CHEKTp ypOBHEW 3HEPIrUu
aToMa BOJOpPOJa.

BousiHoBBI€ cBOMcTBa yacTull. Bomubl ne bpoinsa. KoprycKyJisipHO-BOJIHOBOM 1yau3M.

CHnoHTaHHOE W BBIHYXKJIECHHOE U3JIydyeHue. TexHuueckue yCTpoWcTBa M IPAKTUUYECKOE
MIPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOII), Jia3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

OrnpeneneHne JIMHBI BOJHBI Jla3epa.

Habumoienue inHeHYaThIX CIEKTPOB U3JTyUEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Hab6mronenue nuHeRyaToro CriekTpa.

Tema 3. Amomnoe a0po DKCIEPUMEHTBHI, T0Ka3bIBAIOIUE CIOXKHOCTh CTpOeHUs Axpa. OTKpbITHE
panmoaktuBHOCTH. OmbITel Pesepdopna mo ompeneneHWIo cocTaBa pPagHOAKTUBHOTO HW3ITYYCHUSI.
CoiicTBa anb(a-, 6era-, raMmMa-u3Iy4eHus. BimsHue paqnoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OTtkpbiTHE TPpOTOHA U HelTpoHa. HykinonHas Mozaens anapa I'eiizenOepra—lBanenko. 3apsy sapa.
MaccoBoe uncno siapa. M3otonbl. Anbda-pacnan. DIEeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-
u3NlydeHue. 3aKOoH pPAJUOAKTHUBHOIO pacraja. ODHEPrus CBA3M HYKIOHOB B sijipe. fllepHble CUJIbL.
HedexT maccrl sapa. Snepubie peakiuu. Jlenenne u CHHTE3 saep.

Snepubiii peaktop. TepmosaepHblii cuHTe3. [IpobieMbl U MEpCHEKTUBBI SAEPHON SHEPreTHKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

OnemeHTapHble 4acTulpl. OTKpbITHE MMO3UTpPOHA. MeToapl HAOMIOJEHUS U PETrUCTpaluu
AJIeMEHTapHbIX YacTull. DyHIaMeHTalbHble B3auMoAecTBUs. EnuHCTBO (u3nueckoil KapTUHBI MHpa.
TexHudyeckue ycTpoOHCTBa M IPAKTUYECKOE IPUMEHEHME: JO3UMETp, Kamepa BuibcoHa, saepHBIH
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3znen 8. DineMeHTHI aCTPOHOMHUM M acTPO(PU3MKH DTanbl pa3BUTUA acTpoHoMMH. lIpuknanHoe n
MHPOBO33PEHUYECKOE 3HAue€HHWE acTpoHoMHH. Bua 3B&3nHoro HebGa. Cozpe3ausi, sIpKUe 3BE3NBI,
IUTAHETHI, UX BUAUMOE JBHKeHue. CoHEeYHas cucTema.

Connue. Conneuynast aktuBHOCTh. Mcrounuk sneprun ConHua M 3BE37. 3BE31BI, UX OCHOBHBIE
XapakTepUCTUKU. JlmarpamMma  «CHEKTpalbHBbIM  KJIacC —  CBETUMOCTb». 3BE3NBI  TJIABHOM
ITOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUISl 3BE3] IJIaBHOM ITOCIIEI0BATEIbHOCTH.
BuyTtpennee ctpoenue 38€31. COBpEMEHHBIE IPEJICTABICHHS O IPOUCXOKACHUM U dBoronu CosHIa U
3BE37. OTarbl )KU3HU 3BE3].

Mneunsiii [lyte — Hama [Mamaktuka. Ilonoxxenne u nBmxkenwe Connua B ['amaktuxe. Tumsl
raJlakTuk. Paguvoranaktuku v kBa3apbl. UEpHBIE IbIpEI B spax rajakThk. Bcenennas. Pacmmpenue
Bcenennoii. 3akon Xa066ma. Paszoeranue ranaktuk. Teopus bonbmoro B3psiBa. PennkToBoe n3inydeHue.
MacmrabHas ctpykrypa Beenennoii. Meraranaktuka. Hepeménnpie mpo6iemMbl acCTpOHOMUMU.

Vuenuueckue nabmooenusi. HaOmroneHuss HEBOOPYKEHHBIM TJ1a30M € HCIOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIOKEHHH 715 ONpeieNieH s OJI0KeHUsI HeOeCHbIX 00BEKTOB HAa KOHKPETHYIO AaTy:
OCHOBHBIE co3Be31Msi CeBepHOro nmoiymapus u sipkue 38E31bl. Habmronenust B Teneckon JIyHsl, IU1aHeT,
Muieunoro Ilytu.



O6o6maroniee nopropenue. Poib Gu3nKu 1 aCTPOHOMUU B IKOHOMUYECKOM, TEXHOJIOTUIECKOM,
COLIMAJIbHOW M ATHYECKON cdepax NesATeTbHOCTH 4YelOBeKa, pojib U MecTO (M3UKH U aCTPOHOMHH B
COBPEMEHHOM Hay4YHON KapTUHE MHUpa, Pojb GU3NYECKOI Teopuu B GOPMHUPOBAHUM MPEICTABICHUN O
¢u3nveckoil KapTHHE MHpa, MECTO (PHU3MUECKOW KapTUHBI MHUpa B OOLIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUI O IPUPOJIE.

MexnpenmerHble cBsi3u. M3yuenue kypca ¢usuku 0Oa3oBoro ypoBHs B 11 Kkiacce
OCYIIECTBIISIETCSI C YYETOM COJEP)KATENbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMd MaTeMaTHKH,
OMO0JIOTUH, XUMHH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemusie nousamus, CBSI3aHHBIE C M3YYCHHEM METOJOB HAYYHOTO IMO3HAHMSA: SBJICHUE,
HayuyHbI ¢akT, runoresza, (Qu3uyeckas BeJIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIEPUMEHT,
MOJIETTUPOBaHUE, MOJIeIIb, U3MEPEHHE.

Mamemamuxa: penieHne CUCTEMbl ypaBHEHHH, TPUTOHOMETpUYECKHE (PYHKINU: CHHYC, KOCHHYC,
TAHTEHC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX IMPOEKIHUU HA OCH
KOOpJMHAT, CII0)KEHHWE BEKTOPOB, IPOU3BOJHBIC JJIEMEHTApPHBIX (YHKUUN, MPHU3HAKUA TMOA0OHS
TPEYTOJbHUKOB, OINpe/IeJIeHHE IIOMAAN II0CKUX GUryp u oonéma Tei.

Buonoeusn: snexTpudeckue SBICHUS B JKUBOH TNpHUpoOjE, KojeOaTeslbHbIC ABIKECHHS B JKUBOU
MIPUPO/IE, ONITUIECKUE SIBICHUS B )KUBOW MPUPOJIE, ICHCTBUE PaUaIlH Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPHBIX TEJ, MEXaHU3MbI
00pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPATIbHBIN aHAIH3.

l'eoepaghus: MarHUTHBIE TONIOCAa 3€MJIM, 3aJIEKH MArHUTHBIX pPyA, (POTOCHEMKA 3EMHOM
MOBEPXHOCTH, MPEICKA3aHNE 3EMIICTPSCCHHIA.

Texnonoeus: JMHUW 3JEKTpoIlepenad, TIeHepaTop NEpPEeMEHHOTO0 ToKa, O3JIEKTPOJBUIaTeb,
UHAYKIMOHHAs Teuyb, pajap, paauoNpUEMHUK, TeJeBU30p, aHTeHHa, Tenepon, CBY-neus,
MPOEKITMOHHBIN armapar, BOJOKOHHAS ONTHKA, COJIHEYHasi OaTapesl.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA IIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA
OcBoenne yuyeoHoro npeamera «®du3uka» Ha ypoBHE cpeiHero obmero odpasoBanus (6a30BbIi
YPOBEHb) JOJDKHO O0OECHeuuTh JIOCTHKEHHE CIEAYIOIMIMX JIMYHOCTHBIX, METAalpeAMETHBIX H
MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIHTATOB.
JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE pe3yJbTaThl OCBOCHMsA YyuyeOHoro mpeamera «@DuU3MKa» JOIKHBI OTpa)xarb
TOTOBHOCTb M CHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHUCTEMOH LEHHOCTHBIX OPHEHTAIMi, TMO3UTUBHBIX BHYTPEHHUX YOEKICHHIH,
COOTBETCTBYIOLMX TPAJAULMOHHBIM IIEHHOCTSM POCCUICKOro OOILECTBa, PACHIMPEHHUE >KU3HEHHOTO
OIbITa W OIBITAa JESITEIbHOCTH B IPOLECCE PEeATU3allMd OCHOBHBIX HAIIPABJICHWH BOCHMTATEILHOU
JESITEIbHOCTH, B TOM YHUCJIE B YaCTU:
1) rpaskaaHCcKOro BOCIIUTAHHUSA:
Cc(OPMHUPOBAHHOCTh I'PAXKJAHCKONW MO3MLMU O0YYaroIlerocsi Kak akTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 00I1eCcTBa;
INPUHATHE TPAAULMOHHBIX  OOIIEUETIOBEYECKUX TYMAHUCTHMUECKUX M JAEMOKpPAaTHYECKHUX
IIEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO [ESTEIBbHOCTh B HMHTEpPEcaX TIPakJaHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;
yMEHHUE B3aUMOJEHCTBOBATh C COLMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKIMAMU U
Ha3HAYCHUEM;
TOTOBHOCTh K T'YMaHUTapHON M BOJIOHTEPCKOM NESATENbHOCTH;
2) IaTPUOTHYECKOI0 BOCIUTAHUSA:
c(OPMHPOBAHHOCTh POCCUHCKOM I'paXkIaHCKON MIEHTUYHOCTH, ATPUOTU3MA;
LIEHHOCTHOE OTHONIEHHE K rOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHHUSIM POCCUNCKHUX YYEHBIX B
o0nacTu GU3UKU U TEXHUKU;
3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:
c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO ITOBEICHUS;
CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 W TNPUHUMATh OCO3HAHHBIE DPEIIEHUs, OPUEHTUPYACh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCIIE B JESATEIHOCTH YYEHOTO;
OCO3HAaHME JIMYHOTO BKJIJa B TOCTPOEHHE YCTOMUUBOTO OYIyIIEro;
4) ICTeTHYECKOro0 BOCHUTAHHMS: OCTETUYECKOE OTHOUIEHHWE K MHpPY, BKJIIOUYas JCTETUKY
Hay4HOTO TBOPYECTBA, MPUCYILETr0 (PU3HUECKON HAYKE;
5) Tpy10BOr0 BOCIIMTAHUS
MHTEpEC K Pa3IM4YHbIM cdepaM Mpo(ecCHOHANBHON NEsATETbHOCTH, B TOM YHCIE CBS3aHHBIM C
(GU3MKOIM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3ZHAHHBIN BHIOOp Oyayiel mpodeccuu 1 peann3oBbIBaTh
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;
TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHWI0O W CamMoOOpa3oBaHHUIO B oOmact (U3WKM Ha
MIPOTSKEHUH BCEH KU3HU;
6) 3K0JI0rMYecKOro BOCIIMTAHUSA:
cOPMUPOBAHHOCTh ~ SKOJIOTMYECKOM  KYJbTYphl, OCO3HAaHHE IJIOOATBHOTO  Xapakrepa
9KOJIOTUYECKHUX MPOOIIeM;
IJIAHUPOBAHUE U OCYIIECTBICHUE NECUCTBUM B OKPYXKAIOLICH Cpele Ha OCHOBE 3HAHUSA LielIed
YCTOWYMBOT'O pa3BUTHS YEIOBEUECTBA;
paclIMpeHre OmIbITa AEATENBHOCTH HSKOJIOTMYECKOH HANpaBIEHHOCTH HAa OCHOBE HMEIOIIUXCS
3HaHW# Mo usuke;
7) HEeHHOCTH HAYYHOTO TIO3HAHUS:



c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UYEeCKOI HAYKH;

OCO3HAaHHE IICHHOCTHM HAy4YHOM JEATeIbHOCTH, TOTOBHOCTH B Ipolecce H3y4deHHUs (HU3UKHU
OCYIIECTBJISITh MPOCKTHYIO U UCCIIEI0OBATEILCKYIO IEATEIbHOCTh MHIUBUIyaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI.
ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yYeOHbIe 1eiiCTBUSA.
Ba3oBble Jlornueckue aeiicTBuA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U aKTyalU3UpoBaTh MpobiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OMPEIEATh LEIH AESITeIIbHOCTH, 33]1aBaTh [MapaMeTPhl U KPUTEPUU UX JIOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTHUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;

pa3pabarhiBaTh IUIaH peLIEHUS MPoOJieMbl ¢ Y4ETOM aHall3a HMMEIOIIUXCS MaTepUANbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM, OLICHUBATH
PUCKU MOCIEACTBHIA NESTENbHOCTH,

KOOPIUHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBUSX pEAIbHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KM3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBare/ibCKue AeiCTBUSA:

BIIa/IETh HAYYHOUN TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METO1aMU (PU3UUYECKOM HAYKH;

BJIa/IETh HABBIKAMHU Y4eOHO-HMCCIIEI0BATENIbCKONW U MPOSKTHON AESITEIbHOCTH B 00JIaCTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB PEIIeHHs 3a1a4 (PU3n4ecKoro
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHMS;

BJIQJIETh BUJAMHU JICATEIBHOCTH 10 TOJYYEHHIO HOBOIO 3HAHMS, €ro WHTEPHpPETalNH,
MpeoOpa3oBaHUI0 W TPUMEHEHHUIO B PA3UYHBIX Y4EOHBIX CHUTyallHsX, B TOM YHCIE MPU CO3JaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh TIPUYMHHO-CJICJICTBEHHBIE CBS3U M aKTyaJIM3UPOBATh 3a/ady, BBIIBUTATh THUIIOTE3Y €€
pellleHrs, HaXOAWUTh apTyMEHThI ISl OKa3aTelbCTBa CBOMX YTBEP)KICHUMU, 3aJaBaTh MapameTpbl U
KPUTEPUU PEIICHUS;

AHAIM3UPOBAThH TOJIYYCHHBIC B XOJI€ PEIICHUs 3aJa4d Pe3yIbTaThl, KPUTUUECKU OIIEHUBATH UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTH M (GOPMYIMPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTEIbHOMN JAESITENLHOCTH, B TOM YHCIIE
P U3YUYEHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJICH, TIPeJIaraTh OPUTHHAIBHBIE IOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JTOTTYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmueii:

BIIQ/IETh HABBIKAMU MONy4YeHHs] nHpopManuu (HU3HMUECKOTO COACpkKAHUS M3 UCTOYHUKOB Pa3HBIX
TUIOB, CaMOCTOSATENIbHO OCYUIECTBIISITh TOWUCK, aHalu3, CUCTEMATHU3alUI0 W HMHTEPIPETALHUIO
nH(pOpMaLIUU PA3IUYHBIX BUAOB U (GOPM IPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIIHH;

WCIOJNIb30BaTh CPEJCTBA MH(OPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJIOTHA B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHU3allMOHHBIX 3aJa4 C COONoJeHueM TpeOoBaHUM
SPrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTHUEHBI, pecypcocOepexeHus], MPaBOBbIX U STHYECKUX HOPM,
HOPM HH(POPMAIIMOHHON 0€301aCHOCTH;
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CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COAEPIKAaHUS B PA3NUYHBIX (popMartax ¢ y4éTOM Ha3HAUYCHUS

nH(OpMaLIUY U 1IeJIeBOI ayAUTOPHH, BEIOUpAs ONTUMANIbHYIO (hOpMY IPEICTABICHUS U BU3YyaTH3allIH.
KoMMyHHKAaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOI JIEATETHLHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIMi U CMATYATh KOH(DIUKTHI;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOUYKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U UHIUBUAYaIbHON pabOThI;

BBIOMPAaTh TEMATUKy M METOJAbl COBMECTHBIX JEHCTBUH ¢ y4€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)K/10T0 4JIi€Ha KOJUIEKTHBA;

MIPUHUMATh LI€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBaTh U KOOPAWHUPOBATH JEHCTBUS 110
€€ JIOCTMKEHHUIO: COCTaBJIATh IUIAH ACHCTBUN, PACIPENENATh POJAM C YYETOM MHEHHH YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM PabOTHI,

OLIEHUBATh KAueCTBO CBOETO BKJIaJa M KAXKJOTO YYAaCTHHKA KOMAaHJbI B OOIIME pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE MPOEKThI, OLEHHWBAThb MJAEU C TO3ULUMUU HOBU3HBL, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISATh MO3UTHUBHOE CTPATETMYECKOE IOBEACHHUE B PA3IUYHBIX CUTyalMsIX, HPOSBIATH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHbIe yHUBepCcaJIbHbIC Y4eOHbIE 1eiiCTBUS
Camoopranu3anmusi:

CaMOCTOSITEJIbHO ~ OCYILLIECTBIJISITh  [103HABATEIbHYIO JESATEIBHOCTb B 00JACTH (PU3UKU U
aCTPOHOMMH, BBISABJIATH IPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIIEHUS pacdyE€THBIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUS PAKTUYECKON pabOThl ¢ yUETOM MMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEIIOYTEHHUI;

JIaBaTh OLEHKY HOBBIM CUTYalIHSIM;

pacipsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHHI;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO SPYAULUN B 00JacTH (PU3HMKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYpHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTEJIEKT:

JaBaThb OLEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLEHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIaJIeTh HaBBIKAMHU I1O3HABATENbHON pe(IeKcMH KaKk OCO3HAHUS COBEpIIAEMBIX JCHCTBUM U
MBICITUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

MCIOJIb30BaTh NPUEMBI peIeKCUU 7S OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEIIECHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB ACSITEIbHOCTH;

NIPUHUMATD ce0s, TOHUMAst CBOM HEOCTATKH U JIOCTOMHCTBA,;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yJbTaToOB AEITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mpomecce OCTHIKEHHUSI JMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS INPOrpaMMbl MO (u3mKe s
YpOBHS cpeaHero oOmiero oOpa3oBaHus y OOYYAIOLIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIN
MHTEJUIEKT, Mpernoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUJIETh
HaNpaBJICHUs Pa3BUTUSI COOCTBEHHON AMOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e;
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CaMOpPETYJIMPOBAHMS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJIEHUE, CIMOCOOHOCTh AaNanTUPOBATHCA K SMOIMOHAIBHBIM HM3MEHEHUSIM U TMPOSBISTH
rUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHUE K JOCTHIKCHHUIO e U YCIEXY, ONTUMU3M,
WHUIUATHBHOCTh, YMEHHUE JICHCTBOBATh UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOIMOHATILHOE COCTOSIHUE JAPYTUX, YUUTHIBAThH
€ro Mpu OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K COYYBCTBUIO U COMEPEKUBAHUIO;

COLIMATILHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C JAPYTUMHU
JIOIbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3perniarh KOH(DIUKTHI.

NPEAMETHBIE PE3YJIBTATBI.
K xoniy oOyuenus B 11 kjacce npeaMeTHbIe pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTpaXkaTb
c(OpMHUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHI:

JEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MeCTO (GPM3UKHU B (POPMUPOBAHUN COBPEMEHHON HAYYHOU
KapTUHBI MHUPA, B PA3BUTUU COBPEMCHHON TEXHWKU M TCXHOJIOTUH, B MPAKTHYCCKOH JEATCIBHOCTH
JOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YUUTHIBATh FPAHULIBI IPUMEHEHUS U3YYCHHBIX (PU3MUECKUX MOJENEH: TOUSUHBINH AIEeKTPUIECKU
3apsif, JIyd CBETa, TOUEUHBIM MCTOYHHK CBETA, SJACpHAas MOENb aroMa, HyKJIOHHAas MOJielb aTOMHOTO
sJIpa Mpy penicHr: (PU3NIeCKuX 3a1ad;

pacmo3HaBaTh (hU3WUECKHE SBJICHHS (MPOIECCH) M OOBSACHATh HMX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKHU: »dIIEKTpUYecKas MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JIEHCTBUS TOKa, B3aUMOJICHCTBHME MArHUTOB, DJIEKTPOMArHUTHAs MHIYKIUS,
JCHCTBHE MAarHUTHOTO TIOJII Ha TIPOBOJHUK C TOKOM W JABWKYIIMHCS 3apsijl, SJICKTPOMArHUTHBIC
Kose0aHWs W BOJIHBL, NPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPAXKEHHE, NPETOMIICHUE,
uHTepdepeHims, AMPpakuus U MOJIIpU3aIMsl CBETa, TUCHEpcus cBera, (porodnexTpuueckuid dpdext
(poroaddexrt), cBeTOBOe AaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOro CHEKTpa aromMa BOJIOpPOa,
€CTECTBCHHAS U UCKYCCTBCHHAS PAJIHOAKTUBHOCTD;

ONMCHIBATh W3YYCHHBIC CBOWCTBA BemIeCTBA (DJICKTPUYECKHE, MArHUTHBIC, ONTHYCCKHE,
ANEKTPUYECKYI0 TPOBOAMMOCTh PA3IUYHBIX CpPEI) M DIIEKTPOMArHUTHBIC SBIEHUS (TIPOIECCHI),
UCTIONB3Ysl (PU3UYECKHE BEIUYUHBI: DIEKTPUUECKHUM 3apsil, CHja TOKa, DJEKTPHUECKOE HaNpsDKEHUE,
AIIEKTPHUYECKOE COMPOTHBIIEHHE, PAa3HOCTh MOTEHIMAJIOB, JJIEKTPOABIDKYINAs CHiIa, paboTa TOKa,
WHIYKIMS MarHATHOTO TOJs, cwia Amrepa, cwia JIOpeHIa, WHIYKTUBHOCTH KaTYIIKH, JHEPTHS
ANEKTPUYECKOTO ¥ MATHUTHOTO TOJIEH, MePHO/] U 4acTOTa KoJeOaHuil B KOIeOaTeTbHOM KOHTYPE, 3apsi
U cujla TOKa B MPOIECCe TapMOHUYECKHX JJIEKTPOMATHUTHBIX KoyeOaHUH, ()OKYCHOE pacCcTOSHUE U
ONITHYECKasl CHJIA JIMH3BI, PU OMUCAHWH IMPABWIHHO TPAKTOBATh (PH3UUECKHI CMBICI HCIIOIBh3yEMBIX
BEJIMYMH, UX OOO3HAYCHHUS W CIUHUIILI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONIME JAHHYIO (PHU3UICCKYIO
BEJIMYUHY C IPYTHUMH BeTMYHMHAMU,

OTMHCHIBATh WM3Y4YCHHBIC KBAHTOBBIE SIBICHUS U TPOIECCHI, UCHONB3Ys (PU3NYECKUE BEITHYMHBI:
CKOPOCTh 3JICKTPOMArHWTHBIX BOJIH, JUIMHA BOJIHBI W YacTOTa CBETa, DHEPIHsl W UMIYJbC (OTOHA,
MEepPHOJ] TOJypaclaga, SHEPrus CBS3M AaTOMHBIX sJiep, NPH ONHCAHWHM TPABWIBHO TPaKTOBATh
(bu3MYECKUN CMBICT HUCTIONB3YEMBIX BEIHUYWH, MX OOO3HAYCHHs] M €IUHUIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTMMU BEITUYMHAMH, BBIYHUCISATH 3HAYCHHE
(hbU3UYECKOI BEITMYHHBI,

aHaAJIM3UPOBaATh (PU3NYECKUE MTPOLIECCHI U SIBICHUS, UCMONB3Ys (pU3NuecKue 3aKOHbI U MPUHIIUIIBL:
3akoH OMa, 3aKOHBI IMOCIIEIOBATEILHOTO U MapaJUIeIbHOTO COSTUHEHUS TPOBOAHUKOB, 3aKOH JIKoysa—
Jlenra, 3aK0H 3JEKTPOMArHUTHON MHAYKIIMH, 3aKOH TIPSIMOJIMHEHHOTO PACIIPOCTPAHCHHUSI CBETA, 3aKOHBI
OTpa)XEHUs CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE ODiHmTEeHHa mis (pororddexra, 3aKoH
COXpPaHEHHUS SHEPTUHU, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPAHEHHS AJIEKTPUUECKOTO 3apsiia, 3aKOH
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COXPaHEHHUs MacCOBOTO YMCHA, MOCTYNaThl bopa, 3aK0H paguoakTUBHOTO pacmaja, Ipyu 3TOM pa3udaTh
CJIOBECHYIO ()OPMYJIUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBHIPAKCHHE W yCIIOBHS (TpaHUIIBI, 00JIaCTH)
MIPUMEHUMOCTH;

OIPCACIIATL HAIIPaBJICHHUC BCKTOPA HWHAYKIUHW MArHuTHOI'O IIOJIA IMPOBOJHHUKA C TOKOM, CHJIbI
Awmrniepa u cuibl JlopeHua;

CTPOUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaEMOE IIIOCKUM 3€PKaioM, TOHKOH JINH30M;

BBINIOJHATh OKCHEPUMEHThl [0 HCCIENIOBAaHUIO (U3MYECKUX SBJICHUM W TPOILECCOB C
MCTOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEpPEHHil: MpH 3TOM (popMylIupoBaTh Mpobdiemy/3agady u
TUIOTE3y Y4eOHOro SKCHEpUMEHTa, CcOoOMpaTh YCTAaHOBKY U3 NPEAJIOKEHHOTO O00OpYIOBaHUS,
MIPOBOAUTH OMBIT U OPMYIUPOBATH BHIBO/IBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE M3MEpPEHUs (DU3MUECKUX BEJIMYHMH, MPU 3TOM BHIOMpATh
ONTUMAILHBIA CIOCO0 HU3MCPCHUA HW HCHOJB30BATb HM3BCCTHBIC MCTOAbI OICHKU HOFpeI_HHOCTef/'I
U3MEPEHMU;

UCCIIEIOBATh 3aBUCHUMOCTH (PM3UYECKHX BEIMYUH C MCMOJB30BAHHEM MPSIMBIX W3MEpPEHUM: MpU
3TOM KOHCTPYHPOBaTh YCTaHOBKY, (PMKCHPOBATH PE3yJbTaThl MOTYYECHHON 3aBUCUMOCTU (DU3MUECKUX
BCJIIMYHH B BUJC Ta6J'II/II_I n Fpaq)HKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM UCCICAOBAHMA,

coOmoaTh mpaBmiia 0€30MacHOTO TPyAa NMPU MPOBEICHUHM HMCCIEIOBAHUN B paMKax ydeOHOTO
OKCIIEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM W TPOEKTHOM JEATENBHOCTH C HCHOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemaTh pacy€THBIC 3a/a4d C SBHO 33JaHHOM (U3UYECKON MOJENBI0, MCIONB3Ys (U3NYECKHe
3aKOHBI W IMPUHIMUIIBI, HA OCHOBC aHajin3a YCJIOBUSA 3adavu BI)I6I/IpaTI) (1)I/I3I/I‘ICCKYIO MOACJIb, BBIACIATH
¢dbusznueckre BeTUIUHbBI U HOpMYIIbl, HEOOXOTUMBIE [Tl €€ pelIeHUs], TPOBOJAUTH PACUETHI U OIICHUBATH
PEAbHOCTH MOTYYEHHOTO 3HAYSHUS (PU3NYECKON BETHYHHBI;

peiiatb Ka4Y€CTBCHHBLIC 3aJjadd: BbICTpaWBATh JIOTUYCCKH HCIPOTHUBOPCUMUBYIO ILECIIOYKY
pacCyXJIeHUI ¢ OMOpO Ha U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

MCIOJNIb30BaTh MPH PEUICHUH Y4eOHBIX 3a/1ad COBpeMEHHbIe MH()OPMAIIMOHHBIC TEXHOJIOTHH IS
MOKWCKA, CTPYKTYPHUPOBAHUS, HHTEPHpPETALMU M TPEACTABICHUS Yy4eOHOW W HAyYHO-TIONMYJSpPHON
I/IH(l)OpMaHI/II/I, HOJ'Iy‘-IGHHOfI M3 Ppas3IMYHbIX HMCTOYHHUKOB, KPUTHYCCKU AHAJIM3WPOBATH I1OJIYYACMYIO
nH(pOpMalLIO;

OOBSICHATh TPUHLUIIBI JEHCTBUS MAalIWH, MPUOOPOB U TEXHHUUYECKUX YCTPOWCTB, pa3IHyaTh
yCIIOBUS MX O€30MaCHOT0 UCTOIh30BaHUS B TIOBCETHEBHOM JKU3HU;

MIPUBOJIUTH NMPUMEPHI BKJIaJIa POCCUNCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BSCHEHHE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH;
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TEMATHYECKOE IINTAHUPOBAHUE

Ne KosnvecTBO 4acoB JneKTponHbIE (HBPOBHIE)
n/n HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbl Beero  KP/p 1P/ 06pa30BaTEbHbIE PECYPChl
Paznen 1. JIEKTPOANHAMUKA
1.1 MarsuTtHOe noJjie. IeKTPOMAarHUTHAsE MHTYKIIHS 11 1 ‘ 3 bu6mmoteka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHu4yecKue 1 3JeKTPOMarHuTHbIE KOJIeOaHus 9 1 bubnnoreka L{OK https://m.edsoo.ru/7f41c97c
2.2 MexaHu4eCcKue U 3IEKTPOMATHUTHBIE BOJIHbI 5 1 bubnnoreka L{OK https://m.edsoo.ru/7f41c97c
2.3 Onrtuka 10 3 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pa3znen 3. OCHOBBI CIHIEITMAJIBHOM TEOPUHA OTHOCHUTEJBHOCTH
3.1 OcCHOBBI CIELIMATIBHOM TEOPUU OTHOCUTEIBLHOCTU 4 1 bu6mmoteka LIOK https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHThI KBAHTOBOM ONTHUKH 6 bubmmoteka I1OK https://m.edsoo.ru/7f41c97c
4.2 Crpoenne atoma 4 bubmuoteka LIOK https://m.edsoo.ru/7f41c97¢c
4.3 ATOMHOE AP0 5 bu6nmotexa LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Pa3nen 5. 9JIEMEHTbI ACTPOHOMUU U ACTPODPU3UKH
5.1 DeMeHThl aCTPOHOMUU U acTPOPU3UKU 7 1 ‘ bubnmnorexa LHOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nen 6. OGOBIIAIOHIEE TIOBTOPEHHUE
6.1 O6o061maroniee MOBTOPEHUE 4 ‘ bu6nunotexa LIOK https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHUE
11 KJIACC

Ne Koppekuup-ka
JaTa nzydyeHus
KoangecTBO yacoB AATHI/MIPUYHHA
Tema ypoka 1 OP
n/ KOPPEKTHPOBKHU
1| Bcero  KP/p IIP/p 11a 116 11a 110
ITocTosIHHEBIE MArHUTEI U X B3aUMOJIEHCTBUE. Bu6 10K
nOINOTEKA
M .B 7 1 03.09 02.09
ATHHTHOE HOTE. DEKTOP MaiHHTHOH https://m.edsoo0.ru/ff0c9778
WHAYKIUK. JIMNHUM MarHUTHON MHTyKIIUU
MarsuTHO€ 1oJjie MPOBOJHUKA ¢ TOKOM. OTBIT
Opcrena. BzanmoueiicTBre NPOBOIHUKOB C 1 06.09 03.09 bubmorexa LOK
pereaa. A POBOA ' ' https://m.edsoo.ru/ffoc98fe
TOKOM
JIa6 3] n
aboparopnas pabota «/3ydyenue 1 1 10.09 09.09 bu6nmoreka [IOK
MAarHUTHOTO MO KaTYIIKU ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBrE€ MarHUTHOTO TOJIS HA MPOBOJIHUK C
tokoM. Cuna Amnepa. JlaboparopHas paboTa 1 1 13.00 10.09 bubnnorexka [JOK
«HccnenoBanue IeMCcTBUS IOCTOSIHHOTO ' ' https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TOJISI HA JBHXKYILYFOCS
3apspkeHHyIo yactuny. Cuna Jlopenna 1 17.09 16.09 bubmmorexa [TOK
p y - peHIA. ' ' https://m.edsoo.ru/ffoc9df4
PaGora cunel JlopeHniia
DOnekTpomMarauTHas HHAYKIus. [ToTok
I .DJ1C
BEKTOpPa MarHUTHON MHAYKIUHU. D]] ’ 1 2009 17.00
WHIYKIIUA. 3aKOH AJIEKTPOMarHUTHOM
unaykuuu dapazges
JIa6 o 15!
abopartopHas pabora «MccnenoBanue 1 1 24.09 93.09 bubnmoreka [JOK

SIBJICHUA 3J'IeKTpOMaFHI/ITHOI71 HUHIYKIOUW

https://m.edsoo.ru/ff0cal50
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Ne Koppekuup-ka
Jara usydyenus
KoandecTBO YacoB AATHI/MIPUYHHA
Tema ypoka OP

n/ KOPPEKTHPOBKH
I Bcero  KP/p IIP/p 11a 116 11a 110

NHayKTUBHOCTB. SIBIEHME CAMOUHAYKLWH.

OJ1C camouHIyKIIMH. DHEPTUsS MAaTHUTHOTO bubnnoreka [HOK

8 1 27.09 24.09
TIOJIS KaTYIIKU C TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
noJie
TexHuyeckue ycTpoiCcTBa U UX MPUMEHEHUE:

9 MMOCTOSIHHBIE MATrHUTBHI, JIEKTPOMArHUTHI, 1 0110 30.09
3JIEKTPOJIBUTATENb, YCKOPUTEIU
3JI€MEHTapHBIX YaCTHUIl, MHIYKIIMOHHAS TI€Yb
0606 i M .

10 oOmraromuii ypok «MarHuTHoe moje 1 04.10 01.10 bubnnoreka [JOK
DneKTpoMarHuTHask UHIYKIUS» https://m.edsoo.ru/ffOcab82

11 KonrtponbHas pabora no reme « MarHuTHoe 1 1 15.10 14.10 bubnnorexka [JOK
noJsie. DIeKTPOMAarHuTHasE UHY KLU https://m.edsoo.ru/ffOcad58
CB0OOIHBIE MEXaHNYECKIE KOIEeOaHMS.

12 lMapmonnueckue KOJ‘IC6aHI/Ii{. VYpaBuenue 1 18.10 15.10 bubnuotexa [JOK
rapMoHHUYecKuXx kojebanuii. [IpeBpaienue https://m.edsoo.ru/ffOcaf06
SHEPIUU
JlabopaTopHas pabota «lccnenoBanue

13 3aBUCUMOCTH TIEPHO/Ia MAJTBIX KOJICOAHUI 1 1 2210 2110
rpy3a Ha HUTH OT JJIMHBI HUTH ¥ MacChI
rpy3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE Eub OK

14 AJIEKTPOMAarHUTHBIE KOJeOaHus B UAeabHOM 1 25.10 22.10 mommorexa L

KoJ1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY

https://m.edsoo.ru/ff0cb820
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Ne Koppekuup-ka
Jara usydyenus
KoandecTBO YacoB AATHI/MIPUYHHA
Tema ypoka OP
n/ KOPPEKTHPOBKH
n Bcero  KP/p IIP/p 11a 116 11a 110
MEXaHUYECKUMH U 3JIEKTPOMArHUTHBIMU
KoJe0aHusIMU
®opmyna TomcoHa. 3akoH COXpaHEHUS
15 SHEPTUU B HICaTHLHOM KOJIe0aTeIbHOM 1 29.10 28.10 bubmorexa LHOK
P A ' ' https://m.edsoo.ru/ffoch9c4
KOHTYpe
[IpencraBienue o 3aTyxarOUMX KOIeOaHUIX.
B 0 .

16 BIHYKJICHHBIE MEXaHUYECKUE KOJICOaHUS 1 0111 99.10 bu6mmoreka [IOK
Pe3onanc. BeinyxaeHHbIe https://m.edsoo.ru/ffOcbb86
ANEKTPOMArHUTHBIE KoeOaHus
[lepemennsblii Tok. CUHYCOUJAJIbHBIN 05.11

7 .M

17 IIEPEMEHHBIN TOK OHIH?CTB IIEPEMEHHOTO 1 05.11 04.11 bubnuotexa [JOK
TOKa. AMIUINTYTHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAUYE€HHE CUJIbI TOKA U HAIPSKEHUS

18 Tpancdopmarop. HpOI/IBBO)I(jTBO, nepegaya u 1 08.11 05.11
noTpebIieHne IEKTPUIECKON IHEPTUH
Y CTpONCTBO 1 NPAKTUYECKOE IPUMEHEHUE

19 JJIEKTPUYECKOTO 3BOHKA, TE€HEpaTOpa 1 12.11 11.11 bubmorexa HOK

P > PEHEPATOP ' ' https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTI0 TOKa, JTMHHUH 3JIeKTponepeaayd
DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJCTBE

20 aNeKTpo3Heprun. KynbTypa nucnonap3oBaHus 1 15.11 12.11
ANEKTPOIHEPTHH B TIOBCEAHEBHON KU3HU
M

21 €XaHUYECKUE BOJIHBI, YCIOBUS 1 26.11 25 11 bubnnorexka [HJOK
pacnpoctpanenus. [lepuoa. Ckopoctb https://m.edsoo.ru/ff0cca54
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Ne Koppekuup-ka
Jara usydyenus
KoandecTBO YacoB AATHI/MIPUYHHA
Tema ypoka OP
n/ KOPPEKTHPOBKH
I Bcero  KP/p IIP/p 11a 116 11a 110
pacnpocTpaHEHUs U JJIMHA BOJIHBI.
[Tonepeynblie ¥ MPOIOJIEHEBIE BOJTHBI
99 3ByK. CKOpOCTb 3ByKa. | pOMKOCTB 3ByKa. 1 2911 26.11 bubnnorexa [HJOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DneKTpOMarHUTHbIE BOJHBI, UX CBOICTBA U 1 03.12 02.12 bubnnorexa [HJOK
ckopocTb. IlIkana seKTpoOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMITBI paTUOCBSI3U U TEICBUICHHS. 1 06.12 03.12
PazButue cpencts cBsa3u. Paguonokanus
bubmuorexa [JOK
2 K K 1 1 10.12 A2
) oHTposbHAas paboTa «KosiebaHus u BOTHBI 09 https://m.edsoo.ru/Ff0cc6T8
[IpsmonuHeitHOE pacpocTpaHeHHEe CBETa B
26 OJTHOPOAHOM cpeze. ToueuHbIH HCTOYHHUK 1 13.12 10.12 bubmorexa HOK
AAHOpOA pede. ' ' https://m.edso0.ru/ff0cd350
ceera. JIyu cBera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA.
27 [TocTpoenue n300paxeHui B MIOCKOM 1 17.12 16.12 bubmorexa LHOK
P P ' ' https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue cera. [lonmHOE BHYTpEHHEE
28 otpaxxeHue. [IpenenbHbIil yroy noaHoro 1 20.12 17.02 bubmorexa HOK
P L HpeA y ' ' https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS
29 JlabopaTtopHas pabota «M3mepenne 1 1 2419 93.02 bubnmoreka [JOK
TOKA3aTeIIs MMPEITOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [locTpoenue n3obpakeHuil B THH3E. 1 9719 94,02 bubnuoreka [IOK

dopmyiia TOHKOHM JUH3BL. Y BEIMUYEHUE JTUH3BI

https://m.edsoo.ru/ffOcddle
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Ne Koppekuup-ka
Jara usydyenus
KoandecTBO YacoB AATHI/MIPUYHHA
Tema ypoka OP
n/ KOPPEKTHPOBKH
I Bcero  KP/p IIP/p 11a 116 11a 110
31 Ha6f)paT0pHaﬁ pa60Tai «MccnenoBanue 1 1 10.01 13.01
CBOMCTB M300paKEHUH B JIMH3AX)
Hucnepcus cBeta. CokHBIN cocTaB 06e10ro
32 ceera. L[Ber. JlabopaTopHas pabora 1 1 14.01 14.01
«Halnronenue qucnepcuu cBeTa»
33 HNHuTtepdepennus CBGT?. Hudpakius cBeta. 1 17.01 20.01 bubnuorexa [JOK
Judpakimontas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepednocTs cBETOBBIX BOJH. [lossapr3anus 1 2101 2101 bubnuoreka [IOK
cBeTa https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpruOOPHI U yCTPOMCTBA U 1 24.01 2701
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
['paHUIBI MPUMEHHUMOCTH KJIACCUYICCKOM
36 MexaHukHd. [loctynarsl cnenuanbHON TEOpUn 1 28.01 28.01 bubmorexa HOK
) 4 B P ' ' https://m.edsoo.ru/ff0cf862
OTHOCUTENIbHOCTH
37 OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. 1 21.01 03.02 bubnuotexa [JOK
3ameyieHre BpeMEHH U COKpaIlleHUe JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PETSITUBUCTCKOM Eub 10K
noIMoTeKa
. i 1 04.02 4.02
38 gacThIbl. CBSA3b MACCHI C DHEPTHUCH H 04.0 https://m.edsoo.ru/fOcic68
UMITYJIECOM. DHEPTHS TOKOS
39 KOHTpOJ'ILHaiI pabota «Onrtuka. OCHOBBI 1 1 07.02 10.02 bubnnorexka [HOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Mnanka. DHeprus u 1 1102 11.02 bubnuotexa [JOK

UMITyJIbC (POTOHA
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Ne Koppekuup-ka
Jara usydyenus
KoandecTBO YacoB AATHI/MIPUYHHA
Tema ypoka OP
n/ KOPPEKTHPOBKH
I Bcero  KP/p IIP/p 11a 116 11a 110
41 OTtkpsiTHE U HecnenoBanue Gorodddekra. 1 14.02 95 02 bubnnoreka [HOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl porodddekra. YpaBHEHUE
42 Ouinmreitna g Gotosrddexra. «Kpacnas 1 25.02 03.03 bubmorexa LHOK
a - (BP ' ' https://m.edsoo.ru/ff0d015e
rpanuiay Gororddexra
43 JlaBieHne CBeTa; Omnertel I1. H. JIeGenena. 1 28,02 04.03 bu6mmoreka [IOK
XUMHAYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKue ycTpoucTBa U IPAKTUYECKOE
44 npuMeHeHne: (OTOIIEMEHT, (POTOJATUHK, 1 04.03 10.03
CoJIHEUHas OaTapesi, CBETOIUO]]
Pemenue 3agad nmo reme « 3J€MEHTHI bubmmorexa [JOK
45 1 07.03 11.03
KBaHTOBOW ONTHKK) https://m.edsoo.ru/ff0d0302
Mognens atoma Tomcona. OnbiTsl Pesepdopna
46 0 paccesHuto o-yactuil. [lnanerapuas 1 11.03 17.03 bubmorexa [JOK
P t P ' ' https://m.edsoo.ru/ff0d091a
MOJIeTIb aToMa
bu6mmoreka [IOK
14.03 .
47 Hocrynatet bopa 1 18.03 https://m.edsoo.ru/ff0dOafa
Nznydenue u nornomenue GOTOHOB MPU
48 Mepexoie aTomMa ¢ OJTHOTO YPOBHS SHEPIUHU Ha 1 18.03 24.03 bubmorexa [JOK
p VH g yp p ' ' https://m.edsoo.ru/ff0d0afa
npyroi. Buasl criekTpoB
BomHoBEIE cBOiicTBa yacTull. BOHEI fe Bu6 OK
49 Bpoitns. KopryckynispHO-BOIHOBOI Tyalin3M. 1 21.03 25.03 nommoreka L1

CrnoHTaHHOE U BBIHYKACHHOC U3JIYUCHUC
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n/

Tema ypoka

KoanuecTBO 4acoB

Bcero

KP/p

IIP/p

Jara usydyenus

11a

110

Koppexnuup-ka
AATHI/MIPUYHHA
KOPPEKTHPOBKHU

11a

116

DIIOP

50

51

52

53

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna mo onpeneneHnio cocraBa
PaINOAKTUBHOTO U3ITYUYEHUS

CoiicTBa anb(da-, 6era-, raMma-u3ITydeHHUs.
BimstHue pagnoakTHBHOCTH Ha KUBBIS
OpraHU3MBbI

OTkpbITHE IPOTOHA U HEUTpOHA. MI30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. ["amma-
U3Iy4yeHue

OHeprus cBA3M HyKJIOHOB B sifipe. SlnepHbie
peakuu. SnepHslit peaktop. [Ipobiemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN YHEPIETUKU

25.03

28.03

01.04

04.04

31.03

14.04

15.04

21.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTpOoHA. MeToibl HAOMIOACHUS U
PErucTpalyy JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yH1aMeHTaabHbIe
B3anMo/ieiicTBus. EquHCcTBO (hrusmueckoit
KapTUHBI MUPa»

Bun 3B€3aaoro Heba. Co3Be3ausi, spKue
3BE3/1bl, MJIAHETHI, UX BUIUMOE JBUKEHUE.
Conneunas cucrema
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15.04

18.04

22.04

28.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38
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Ne Koppekuup-ka
Jara usydyenus
KoandecTBO YacoB AATHI/MIPUYHHA
Tema ypoka OP
n/ KOPPEKTHPOBKH
I Bcero  KP/p IIP/p 11a 116 11a 110
Comnnue. ConHeuHast akTUBHOCTh. McTouHuK
56 B . 1 2204 29.04
sHepruu CosiHIA U 3BE3 ]
3BE3/bI, NX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/bI TTIABHOM MOCIIEI0BATEILHOCTH.
57 Bnytpennee ctpoenue 38€31. COBpeMEHHbIE 1 25.04 05.05
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sBotonuu CoJtHIa U 3BE3]T
Mnineunsiii [lyTe — Hama ['anakTuka.
[Tonoxxenue u apmxenue CoyHa B
58 8 - O 1 2004  06.05
l'anaktuxke. ['anmaktrku. YEpHbIE ABIPHI B
SJIpax TalakKTUK
Bcenennas. Pa3z6eranue ranaktuk. Teopus 29.04
59 bonboro B3peiBa. PennkToBoe n3imyueHue. 1 02.05 12.05
MeraranakTuka
60 Hepemennsie mpo0ieMbl aCTPOHOMUHT 1 06.05 13.05
KonTponbHas pabota «DneMeHThI 13.05
61 P P 1 1 09.05  19.05
ACTPOHOMHUU U aCTPOPUIUKIDY
O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUU B YKOHOMHUYECKOM,
62 P ) : ) 1 1305  19.05
TEXHOJIOTUYECKOMN, COMATBHON U 3TUYECKOM
cdepax nedaTeIbHOCTH YeTIOBeKa
O6o6matomuii ypok. Poib u Mmecto pusmku u
63 HHaroTHH Yp 4 P 1 1605  19.05
aACTPOHOMHUU B COBPEMEHHOW Hay4IHOI
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Ne Koppekuup-ka
Jara usydyenus
KoandecTBO YacoB AATHI/MIPUYHHA
Tema ypoka OP
n/ KOPPEKTHPOBKH
I Bcero KP/p IIP/p 11a 116 11a 110
KapTUHE MHpa
O6o6maromuii ypok. Ponb ¢puzudeckoit
64 TeopuH B (POPMHUPOBAHHUHU MPEIACTABICHUH O 1 20.05 20.05
¢bu3nyeckoil kapTUHE MUpa
O6o06matomuii ypok. Mecrto pusudeckoit
65 KapTUHBI MUpPa B 00ILEM Py COBpeMi:HHHX 1 20,05 20.05
€CTECTBEHHO-HAYUYHBIX MPE/ICTaBICHUI O
pupoje
66 PesepBHbIil ypok. MaruutHoe noie. 1 23.05 26.05
DneKTpOMarHuTHas MHAYKIHS
67 PesepBHbIit }ipOK. Ontrka. OCHOBBI 1 23.05 26,05
CHelHaIbHON TEOpUU OTHOCUTEIBLHOCTH
68 Pezepuslil ypok. KBanroBas ¢usuka. 1 23.05 26.05 bubnnorexka [JOK
DeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 7
[MTPOI'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dmsuka, 11 krace/ Msxumes I.4., byxosues b.b., Corckuiit H.-H. on
penaknueti [TapdenteeBoii H.A., AknmonepHoe o6mecTBo «3maTenscTBO

«IIpocsemienne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA
®uszuka. Paboune nporpammel. [IpenmerHas muHus yueOHUKOB

"Knaccuueckuit kypce". 10-11 kmaccesl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/11
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