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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 06a30BOro ypoBHsS Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPeOOBAHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c yuérom deaepaqbHOl paboyeil mporpaMMbl BOCHUTAHUS U
KOHIICTIIIUM TpernoaaBaHus ydeOHoro mpenMera «®Pusnka» B 00pa30BaTEIbHBIX
OpraHU3aIusaX Poccuiickoi Oenepanum, peau3yIommx OCHOBHEIE
o0Opa3oBaTebHbIE POrPAMMBI.

ConepxaHue mnporpamMmbl MO (U3MKE HamNpaBieHO Ha (opMHpOBaHHE
€CTECTBEHHO-HAYYHOM KapTuHBl Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESITEIBHOCTHOTO
nonxoxaa. IIporpamma mo ¢usuke coorBerctByer TpedoBanusmM PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM M METANpeIMETHBIM pe3yibTaTaM
oOyueHus, a TaKKe YYUTHIBAET HEOOXOIMMOCTb pPEaTU3aLUU MEXIPEIMETHBIX
CBsA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMHM TMpeameTramMu. B Hel
OTIPENENSAIOTCS OCHOBHBIE LIETH M3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOIIeTro
o0pa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHUS Kypca (PU3UKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, IpeIMETHbIE (Ha 0a30BOM YpOBHE).

[Tporpamma 1o (pu3HKe BKIIOYAECT:

o IUJJAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM ypOBHE, B

TOM YHCII€ IPEIMETHBIE PEe3yIbTaThI MO roJjaM 00yUYeHUS;

¢ cozepKaHue yueOHOro npenMera « @u3rkay 1o rogam oOyueHHUsl.

du3rka Kak Hayka O HamOoJjee OOIIMX 3aKOHAX MPUPOJBI, BHICTYMAas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. LIIKoabHBIN Kypc PU3MKU — cUCTEMOOOpa3yromuii
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MYECKHE 3aKOHBI
JeXaT B OCHOBE IMPOIIECCOB U SIBIICHUW, HM3y4aeMbIX XUMHUEH, OHOIOTHEH,
dbusznueckoid reorpadueid U acTpoHomueil. Mcmnonb3oBaHME U AKTUBHOE
OpUMEHEHHEe (U3NYECKUX 3HAHMWA  ONpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIM B cdepe DSHEPreTHKd, TPaHCIOpTa, OCBOEHUS
KOCMOCAa, MOJIyYEHHs] HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU CBOWCTBAMHU U JIPYTHX.
N3yyenue Qu3MKM BHOCUT OCHOBHOW BKJIaJ, B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOU KapTHHBI MUpa O0ydyarluxcs, B (GOpMHPOBAHHWE YMEHUN NPUMEHATH
Hay4YHBI METOJ] IO3HAHUS [IPU BBIITOJHEHUU UMU YUEOHBIX UCCIIEJOBAHUI.

B ocHoBy kypca ¢u3Mku 4jis1 YPOBHS CpPEIHEro OOIIero oOpa3oBaHMS
NOJIOKEH PA HMAEH, KOTOpblE MOXKHO pPAacCMAaTpUBATh KaK MPUHLUIIBI €ro
MOCTPOCHHUS.

Hoes yenocmmocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTHUYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3lienoB (PM3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoesn cenepanuzayuu. B cOOTBETCTBMM C HEH Marepual Kypca (QHU3UKU
o0beaMHEH BOKPYr (Qu3nueckux Teopuid. Bemaymum B Kypce sBIseTcCs
(opMHUpOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanusi mpeanoyiaraeT HMCIOIb30BaHUE
T'YMaHUTApHOTO TOTEHIMaNa (U3MYECKON HAayKH, OCMBICICHHUE CBSI3M Pa3BUTHUS



¢busuku Cc  pa3BuTHEM OOMIECTBA, a TaKXKE C MHPOBO33PECHUCCKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU TIPOOIeMaMH.

Hoess npuknaownoii  uanpasenennocmu. Kypc (usuku mnpeamnonaraer
3HAKOMCTBO C IMUPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
U3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes  sxonocuzayuu peaqn3yercs TOCPEICTBOM BBEICHHUS 3JIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX OKOJOTHYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHHWKH M TEXHOJOTHW, a TakKkKe OOCYKICHHS
po0JIeM parioOHAIBHOTO MMPUPOIOTIONB30BAHMS M SKOJIOTUYECKON O€30MacHOCTH.

CTep)XKHEBBIMHM dJIEMEHTAMU Kypca (DM3UKHM Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus ABJISAIOTCS (pusmueckue teopun (popmupoBaHUE NPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TMPEACTABICHUSAX O TPHPOAE, TpPaHUIAX
NPUMEHUMOCTH TEOPHUH, MJisi ONUCAaHUS eCTeCTBEHHO-HAYYHBIX SIBICHUH U
MIPOIIECCORB).

CHCTeMHO-IeSITEIbHOCTHBIN TIOIX0 B Kypce (U3HKU PEaM3yeTcsl PEKIe
BCEro 3a CU€T OpraHu3allid SKCHEPUMEHTAIBHOU NIEITEIbHOCTH 00YyYaroluxcsl.
Jlns  GazoBoro ypoBHS Kypca GU3MKM — 3TO HCIOJIB30BAHUE CHUCTEMBbI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIa0OpaTOPHBIX pPadoT,
KOTOpbI€ B Mporpamme Mo (usuke oObEIUHEHBI B OONIUMN CIHUCOK YUYCHHUECKUX
NPAKTUYECKUX paboT. BhieneHrne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL W  OLEHKH, OCYHIECTBISIETCA Y4YaCTHUKAMHU
o0pa3oBaTeIbHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IUIaHUPOBAHUS U
ocHamieHus kabunera ¢usuku. Ilpm 3TOM oOecmeunBaercss OBIaFcHUE
OOYYarOIIMMHUCS YMEHUSAMH TIPOBOJUTh KOCBEHHBIE HW3MEPCHUS, HWCCJICIOBAHMSI
3aBUCUMOCTEH (DM3MYECKMX BEIMYUH M TIOCTAHOBKY ONBITOB TIO TPOBEPKE
NPEIJI0’KEHHBIX TUTIOTES.

bonpimoe BHUMaHWE YACTSICTCS PENICHWIO PACYETHBIX M KadyeCTBEHHBIX
3anad. [Ipu aTOM uIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4H C SIBHO
3aTaHHON (DMU3UYCCKON MOJIEITBIO, TIO3BOJISIOIINE PUMCHITh U3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaK W WHTETpUPYs 3HAHUS W3
pa3HbIX pa3zienoB. [ KauyeCcTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
00BbsSICHEHHE TPOTEKaHUs (PU3UMYECKUX SIBICHUM M TMPOILECCOB B OKpPYXKAOIIEH
KU3HU, TpeOyronue BbIOOpa (M3UYECKOW MOJAENU IS CUTYalMd MPaKTHKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu DPIOC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECTeUeHHI0 Yy4yeOHOro Tpolriecca 0a30BbI ypOBEHb Kypca
(bU3MKHU HA YPOBHE CPEIHETO 00IIEro 00pa3zoBaHusl JOJKEH U3ydaThCsl B YCIOBUSIX
NPEeIMETHOr0 KaOWHeTa (PU3MKU WM B YCJIOBHSX WHTEIPUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-Hay4YHOro IMkia. B kaOunere (u3umku A0MKHO OBITh
HeoOXomuMoe JabopaTopHOE OOOpYIOBAaHWE [JisS BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme no QuU3MKe YYEHWYECKUX MPAKTUYECKUX PaboT M JEMOHCTPALMOHHOE
o0opyioBaHUE.

JlemoHCcTpanmonHoe oOopyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
NPUHIMIIOM MHHUMAJIbHOM JOCTaTOYHOCTH W OOECIEYMBACT IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIFOYEBBIX JEMOHCTPAIMi s



UCCJICIOBAHUS  HW3Y4YaeMBIX SIBJICHUW ©  TPOIECCOB, OMIHUPUYECKUX U
(dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlaGopatopHoe o0O0OpyJIOBaHHE [JiI YYEHHUYECKUX TMPAKTUYECKUX pPadoT
dbopMupyercsi B BUJE TEMAaTHYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacyere
OJTHOTO KOMIUICKTa Ha JBYX OOyYarOIIMXCA. TeMaTHYECKHE KOMILICKTHI
1abopaTopHOTO O000PYIOBaHHUS MAOHKHBI OBITh TOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TaKXKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX 1a00OpATOPHUH.

OCHOBHBIMU HeJAAMU u3yuyeHusi ¢u3uku B o0meM o0pa3oBaHHUH
SIBJISTFOTCSI:

o (QopMupOBaHWE UWHTEpPECAa ¥ CTPEMJICHUS OOYy4YaIOmMUXCS K HAyYHOMY
U3YYCHHUIO TPHUPOJIbI, Pa3BUTHE WX HWHTEUIEKTYaJbHBIX UM  TBOPYECKHUX
CIIOCOOHOCTEI;

o Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJ]I€ MO3HAaHWUS U (HOPMUPOBAHHE
UCCIICIOBATEIBCKOT'0 OTHOIICHHUS K OKPY>KAIOIITUM SBJICHUSIM;

o (opMHpOBaHNE HAYYHOTO MUPOBO33PECHUS KaK Pe3ysIbTaTa U3y4eHUs OCHOB
CTPOEHUS MaTepUH U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

o (QopMupoBaHWE YMEHUH OOBICHATH SBJICHHS C  HCIOJIH30BAHUEM
dbu3nUecKnX 3HAHUM ¥ HAYIHBIX JTOKA3aTEIbCTB;

o (opMUpOBaHUE TPEACTABICHHA O pOMU (PUMKH IS Pa3BUTHUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHue 3THUX 1iesieid 00ecreynBaeTcs pelleHueM CJeIyHIuX 3a1a4 B
npoiiecce u3yyeHus Kypca GU3UKU Ha YPOBHE CPEHEro o0IIero oopazoBaHus:

¢ TMPUOOpPETEHHE CUCTEMBI 3HAHUI 00 00MUX (PU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYIApHYH  (Qu3uKy,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U FJIEMEHTHI aCTPOPHU3UKH;

o (opMUpOBaHHWE YMEHUU TNPUMEHITh TEOPETUYECKHE 3HAHUS  JUIS
00BsICHEHHUS (PU3NYECKHUX SBICHUN B TPUPOAEC W IS TPHHATHS TPAKTHICCKUAX
pEIIEHU B MOBCEAHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB pEIICHUS pa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMU
¢u3ndyeckoil MOJENbI0, 3a/ad, MOAPAa3yMEBAIOIINX CaMOCTOSATEIHHOE CO3JaHUE
dbuznueckoi MozieNy, aJIeKBaTHOM yCIIOBUAM 3a/a4H;

o TOHMMAaHHWE (PU3NYECKUX OCHOB W TIPUHIIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, MX BIUSIHUSA Ha OKPYKAIOIIYIO CPENY;

o OBJIQJICHUE METOJAMH CaMOCTOSTEIIBHOTO IUIAHUPOBAHUS W TIPOBEICHUS
dbu3nuecknX OSKCIEPUMEHTOB, aHalIW3a W HUHTEpHpeTranuu  uHOOpMaIuy,
OTIpeIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOTO pe3ysIbTaTa;

e CO3JlaHWE YCJIOBUH ISl Pa3BUTUS YMEHHU MPOEKTHO-UCCIIEA0BATEIbCKOM,
TBOPYECKOM JAEATEIBHOCTH.

Ha wu3ydenue ¢usuku (06a30BBIi YpOBEHb) Ha YpPOBHE CPEIHErO OOIIEro
oOpazoBaHus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B He/IeN0), B
11 kimacce — 68 gacoB (2 yaca B HEJIEIIO).

COJEPXAHME OBYYEHUA

Paspnea 1. DaekrpoamHamMuka
Tema 1. ITocmoannwviit 3nekmpuyeckuii mox. Toku ¢ paznuunvlx cpeoax



DNEKTPUYECKUM TOK. YCIIOBHS CYILIECTBOBAHMS DJIEKTPUUYECKOrO TOKA.
HcTtounuku Toka. Cumna toka. [IocTOIHHBIN TOK.

Hanpsikenne. 3akon OMa i1 yyacTka LEeTu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IETbHOE CONPOTUBICHUE BEUIECTBA.
[TocnenoBarenpHOE, MapaILICIbHOE, CMEIIAHHOE COSIUHEHNE IPOBOTHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MougHOCTh
AIEKTPUYECKOr0 TOKA.

DIIEKTPOABIXKYIIASI CWJIA U BHYTPECHHEE COINPOTHUBJICHUE MCTOYHHMKA TOKA.
3akoH Oma 11 MOJTHOM (3aMKHYTOM) 3nekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAs  MPOBOJUMOCTh  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJLJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUUECKUN TOK B BakyyMme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynmpoBOgHUKHY. CoOcTtBeHHass W TpUMECHass  MPOBOAUMOCTH
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBEIE TPHOOPHI.

DJIEKTPUYECKUI TOK B  pacTBOpaxX M  paciuiaBax  JJIEKTPOJIHUTOB.
DIEKTPOIUTHYECKAS JUCCOIUALINS. DIEKTPOIH3.

DJNeKTpUUeCKUid TOK B razax. CaMOCTOSITENbHBIH U HECAMOCTOATEIbHbBIN
pazpsa. Monnus. [1nazma.

TexHuuecKkne YCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIepMETp,
BOJILTMETP, pEOCTaT, HUCTOYHUKH TOKa, OJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYyMHBIH JTHO/,
TEPMUCTOPHI U (POTOPEIUCTOPHI, MOTYIPOBOITHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu:

— H3mepeHune cuiibl TOKa U HAIPSIKEHUSL.
— 3aBUCUMOCTh COINPOTUBJIEHUS LUIMHJPUYECKUX MPOBOJHUKOB OT JIJIUHBI,

IJIOIIAAM TTONIEPEYHOr0 CEYCHUS U MaTepuala.

— CMemaHHOe COEAMHEHNE MPOBOJHUKOB.

— Ilpamoe wu3MepeHune HSIIEKTpOABMKYIIEW cuibl. KopoTkoe 3aMblKaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHErO CONPOTUBIICHUS.

— 3aBUCHUMOCTb COMPOTUBJIEHUS] METAJUIOB OT TEMIIEPATYPHI.

— IIpoBOAMMOCTB JIEKTPOIUTOB.

— HckpoBoil pa3psg 1 IpOBOJUMOCTb BO31yXa.

— OOHOCTOPOHHSISI TPOBOAUMOCTh JUOAA.
Yyenuuecxuii sxcnepumenm, 1abopamoptule pabomol

— H3yyeHne CMENIaHHOT0 COEAMHEHUST PE3UCTOPOB.

— H3mepeHune 3neKTpOABMKYILEN CUJIbI HCTOYHUKA TOKA U €r0 BHYTPEHHETO

CONPOTHUBJIEHUS.

— Habmonenue anextposnusza.

Tema 2. Maznummnoe none. IneKmpomMacHUMHAA UHOYKYUA

[TocrossHHBIE ~ MarHUTBHL.  B3auMonelcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bekrop MarmuTtHOM uWHAykuuu. I[IpuHoun cynepno3unuu
MAarHuTHBIX MoJied. JIMHMM MarHuTHOM WHAYKUWU. KapThHa JMHUNA MarHUTHOM
WHIYKIUHU T0JI1 MOCTOSTHHBIX MArHUTOB.

MarauTHOoe 1OJ€ NOpOBOAHMKA C TOKOM. KapThHa JWMHHM WHIYKUHAH
MarHUTHOTO MOJISI JUIMHHOTO MPSAMOrO MPOBOJAHWUKA U 3aMKHYTOTO KOJIBI[EBOTO
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaencTeue npoBOJHUKOB C
TOKOM.



Cuiia Amniepa, €€ MOIYJIb U HallpaBJICHHUE.

Cuna JlopeHma, €€ MOAyJlb W HampablieHHE. [[BHJKEHHE 3apsKEHHOU
YacCTHUIIbI B OJHOPOIHOM MarHuTHOM mnose. PaGota cunbl Jlopeniia.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKIMU. [IOTOK BeKkTOpa MAarHUTHOU
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu dapanes.

BuxpeBoe nsnekTpuueckoe mone. DNEKTPOABUKYIAS CHJIa WHIYKLIUU B
MIPOBOJHUKE, IBUKYIIEMCS OCTYNATEIBbHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[Ipasuno Jlenua.

NuaykTUBHOCTh. SIBJIE€HHE CaAMOMHAYKIMHU. OJEKTPOJABMXKYIIAs CHia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMAarHUTHOE TOJIE.

TexHuueckre yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: IMOCTOSHHbBIE
MAarHMThl, 3JEKTPOMArHUTHI, DJICKTPOABUIATENIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS T1E€Yb.

Jlemoncmpayuu:

— OmeIT Dpcrena.

— OTKJIOHEHUE ANEKTPOHHOT O TyYKa MAarHUTHBIM IOJIEM.

— JIMHUY MHAYKUIUY MAarHUTHOTO TMOJIA.

— B3anmonelicTBue 1ByX IPOBOJHHUKOB C TOKOM.

— Cuna Amrnepa.

— JlericrBue cuiibl JIOpeHIIa HA KOHBI JIEKTPOJIUTA.

— SIBneHue 3EKTPOMAarHUTHON UHIYKIUU.

— IIpaBuiio Jlenuna.

— 3aBUCUMOCTD 3JIEKTPOABMKYIIEH CUJIBI UHAYKIHUH OT CKOPOCTH U3MEHEHUS

MarHuTHOIO MOTOKA.

— SlBneHne caMOMHIYKIIUN.
Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomol
— H3yyeHne MarHuTHOTO MOJIS KaTYIIKHA C TOKOM.
— HccenenoBanue nelcTBrs NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.
— HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOM MHIYKLIHH.

Pa3nen 2. KosieOanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbLE KONE€OAHUSA

Konebarenpnass cucrema. CBoOOAHBIE MEXAaHHUYECKHE  KOJIEOAHUS.
INapmonnyeckue konebanus. [lepuon, vacrora, ammiutyna u ¢asza KojaeOaHHU.
[IpyxvHHBIN MasATHUK. MaremMaTM4eCcKU MasTHUK. YPaBHEHHE TapMOHUYECKHUX
kosnebanuit. [IpeBpailieHre SHEPrur MNPy rapMOHUYECKUX KOJIeOaHHUSX.

Konebarenbubiit koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJeOaHUS B
UJCaIbHOM KOJeOaTenbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHUYECKUMH W
AJEKTPOMArHuTHBIMU KonebaHusmu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPTUU B UJCATHLHOM KOJIEOATEIHbHOM KOHTYPE.

[Ipencrapienue o 3aTyxaromux Kojie0aHusIX. BoIHYK/I€HHbIE MEXaHUYECKUE
koneOanus. PezoHanc. BeiHY)1eHHBIE 2JIEKTPOMArHUTHEIE KOJICOaHMUS.

[lepemennblii TOK. CHHYCOMAANBHBII NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOIO TOKA. AMIUIMTYAHOE W JEHUCTBYIOIIEE 3HAYCHUE CHJIBI TOKA U
HAIPSKEHUS.



Tpauchopmarop. IIponsBoacTBo, nepeaaya u NoTpedIeHNE dIEKTPUIECKON
SHEPIUM. JKOJOITMYECKUE PUCKHU MPHU MPOU3BOJCTBE 3eKTpodHepruu. Kynbrypa
UCIOJIb30BaHUS AJIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: BJIECKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHUH JIEKTpOoIepeay.

Jlemoncmpayuu:

— HccnenoBanue mapaMeTpoB KosieOaTeNbHONW CUCTEMbI (MPYKUHHBIA WA

MaTEMaTUYECKU MASTHHK).

— Habmronenue 3aryxaromux KojaeOaHuH.

— HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJIECOaHUH.

— Habmronenue pezonanca.

— CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

— OcummiorpaMmsbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSKEHUS] OT BPEMEHU) IS

AJIEKTPOMATrHUTHBIX KOJIEOAHUH.

— Pe3oHaHC mpu MOCHENOBAaTEIbHOM COEIMHEHHH pE3UCTOpa, KATYIIKU

WHAYKTUBHOCTH M KOHJIEHCATOPA.

— Mogenb TUHUY 3IEKTponepeaauH.
Yuenuueckuii sxkcnepumenm, n1abopamopnvle pabomul
— HccnenoBanue 3aBUCMMOCTH NEpUOAa MajblX KojdeOaHu# rpy3a Ha HUTU OT

JUTMHBI HUTH U MaccChl Ipy3a.

— HccnenoBanne TMEPEMEHHOIO0 TOKa B LENH M3 IOCIEI0BATEIbHO

COETMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAHUMHbLE B0JIHbL

MexaHuueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusi W JyIMHa BOJIHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
WNuTtepdepentus u audpaxiys MEXaHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TemMOp 3ByKa.

DNEeKTpPOMarHUTHBIE BOJHBI. Y CIIOBHSI U3JTyUYEHHUSI DIIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuentanusi BektopoB E, B, V B anekrpoMarautHoi BoiHe. CBoOiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MpEeIoMIICHUE, MOIsSpu3anus, AUQpaKus,
uHTepeperuus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMArHUTHBIX BOJH. [I[pMEHEHNE AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paguOCBA3H U TeNeBUACHUA. Paguonokanys.

DJIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEbI.

TexHHUecKre yCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTHI, YJIbTPa3BYKOBAas JMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, paaap,
panuonpuEMHUK, TEJIEBU30p, aHTeHHA, Teledon, CBU-mneus.

Jlemoncmpayuu:

— OO6pa3zoBaHue U paclpOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIbHBIX BOJIH.

— Konebmromeecs Ten0 Kak ICTOYHHK 3BYKA.

— Habnrogenue oTpakeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

— HabOmronenne uarepdepeHunu u AUPppakuuu MEXaHU4ECKUX BOJIH.

— 3BYKOBOI pe30HaHC.

— HabGnrogenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW H
4acTOTON KOJeOaHMil.



— HUccnenoBannie  CBOMCTB  AJEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KCHHUE,
npesioMiIeHUE, Mosipu3anus, Tudpakuus, UHTephepeHIIHs.

Tema 3. Onmuxa

l'eomerpuueckas onruka. lIpsMoiMHENHOE pacrnpoCTpaHEHUE CBETa B
oaHOopoaHou cpexe. JIyu cBera. ToueyHbIM UCTOYHUK CBETA.

OTtpakenne cBera. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne n3o0pakxeHuil B
IJIOCKOM 3€pKae.

[Ipenomnenue cBera. 3aKOHBl MPETOMJIEHUS CBeTa. AOCOJIOTHBIN
nokazarens npenomiieHud. [lomHoe BHyTpeHHee orpaxenue. lIpeaenpHblid yroi
MOJIHOT'O BHYTPEHHET0 OTPakKeHUS.

Hucnepcust ceera. CiaoxHbIi cocTaB Oenoro ceera. LBer.

CobOuparomue u paccewBaroiue JHH3bL. ToHkas nuH3a. DokycHoe
paccTosiHMEe W ONTHUYecKass Cuia TOHKOW JuH3bI. IlocTpoeHue uzo0pakeHuil B
coOuparoux U paccenBaronux guH3ax. Gopmyna TOHKON JUH3BI. YBETUYEHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl IpUMEHUMOCTH T€OMETPUIECKON ONITUKH.

BonnoBas ontuka. Wurepdepenmus cBera. KorepeHTHbIe HCTOUYHHKH.
VYcnoBust HaOMOJEHWS MAaKCUMMyMOB M MHUHHUMYMOB B HUHTEp(EPEHIIMOHHOU
KapTUHE OT JBYX CUH(]Aa3HBIX KOTEPEHTHBHIX HCTOYHUKOB.

Hudpaknus cBera. JudpakimoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipusanus csera.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JYIa,
dboToanmapaT, MPOCKIIMOHHBIA ammapaTr, MHUKPOCKOM, TEJIECKOI, BOJIOKOHHAS
OTTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jlemoncmpayuu:

— IlpssmonuHeitHOe pacnpocTpaHEHHE, OTpPa)K€HUE W TMPEIOMIICHUE CBETA.

OnTuyeckue mpuOopsHI.

— IlonHoe BHYyTpeHHEe oTpakeHue. Mojienb CBETOBO/IA.
— HccnenoBanue cBOMCTB M300paKEHUI B JIMH3aX.
— Mopgenu MuKpockomna, TeJIeCKona.
— Habmronenue nnrepdepeHiu ceera.
— Habmronenue nudpakiuu cBera.
— Habmronenue aucnepcuu cBera.
— IlonydeHnue cekTpa ¢ MOMOIMIbIO PU3MBI.
— Ilony4enue cekTpa ¢ MOMOIIbIO AUPPAKITMOHHON PEHIETKH.
— Habntoaenue nonsipusanuu cBeTa.
Vuenuueckuii sxcnepumenm, nabopamophule pabomai’
— N3MepeHune nokazaresns NpeaoMIEHUs CTEKIA.
— HUccnenoBanrie CBONCTB M300paKEHUI B JTMH3AX.
— Habnroaenue nucrniepcuu cBeTa.

Pa3nen 3. OcHOBBI cHIENUAJIBLHON TEOPUU OTHOCHUTEIHHOCTH

['panuubl  nmpuMEHMMOCTH — KjaccHMueckod — MexaHuku.  [loctynarsel
CIICIIMAJIBHOW TEOPUM OTHOCUTEJIBHOCTH: WMHBAPUAHTHOCTH MOAYJS CKOPOCTHU
CBETa B BAKyyM€, IPUHLIHI OTHOCUTEIbHOCTH DUHIITEIHA.



OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U COKpaLCHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13p Macchbl ¢ SHEPrUuel U UMIYJIHLCOM PEIATUBUCTCKON YaCTUIIBI. DHEPTHS
MIOKOSI.

Paznen 4. KBantoBasi pusnka

Tema 1. Inemenmuvl KBAHMOBOU ONMUKU

®oronsl. Popmyna Ilimanka cBsA3M 3HEpruM (QOTOHA C €ro 4YacTOTOM.
DHeprusi 1 UMIyYJLC (HOTOHA.

OtkpeiTue u wuccieposanue @orordpdexra. Onbitel A. I'. Cronerosa.
3akonbl (orodddexra. YpaBHenue OiinmTeiHa ans ¢dorodddexra. «KpacHas
rpanuia» gorodddexra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JEHUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHUe: (POTOIJIEMEHT,
¢doronaTymk, conHeuHas 6arapesi, CBETOAUO.

Jlemoncmpayuu:

— ®oT03(Q(HEeKT Ha YCTAaHOBKE C IIMHKOBOM TIACTUHOM.
— HccnenoBanue 3aKkoHOB BHENTHETO (hoTodddexra.
— CBeToauoy.

— ConneuHas OaTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pe3epdopna mo paccesHHro o -4acTHIL.
[Lmanerapnas Mmogmens aroma. llocrynater bopa. M3nydenue u moriouieHue
(GOTOHOB TpHU Tepexojie aroMa C OJHOTO YPOBHS AHEPruu Ha Apyrou. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPIrUH aTomMa BOJOPO/A.

BonnoBsie cBoiicTBa yactuil. Bonubl ne bpoitis. KopmnyckynsipHO-BOJIHOBO#M
TyaJIA3M.

CHOHTaHHOE U BBIHYXIEHHOE U3JIyYEHHE.

TexHuuecKkre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu:

— Mogens onsita Pezepdopaa.
— Omnpenenenue JJIMHBI BOJIHBI JIA3€pa.
— HabGnroaenue nuHelyaThIX CIEKTPOB U3JTYUYEHHUS.
— Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamoptule pabomai:
— Habmronenue tuHeH4aToro crnekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTPOCHHS sfapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbITel  Pe3epdopma mo  ompeneneHuro  cocTaBa
paauoakTuBHOrO u3nydeHus. CoiictBa anbda-, Oera-, TramMMma-u3Iy4dCHHUS.
Bnusinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. HykmonHnas monens siapa I'eitzenOGepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnaa. DneKTpOHHBIA M TO3UTPOHHBIM Oera-pacman. ['amma-
u3JydeHue. 3aKOH paJuoakTUBHOIO pacraja.
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DHeprusi CBSA3M HYKJIOHOB B sifpe. S nepHbie cuibl. [{ed ekt maccsl sapa.

SAnepnbie peakuuu. JleneHue u CUHTE3 SAEP.

Anepnsiii peaktop. Tepmosiaepusiii cunte3. [IpobiieMbl W TEPCHEKTUBHI
SIEPHOM SHEPTETUKU. DKOJIOTHUECKUE aCTIEKThI IAEPHON SHEPTETUKHU.

DJleMeHTapHbI€ YacTUllbl. OTKPHITUE MO3UTPOHA.

Metobl HAOJIIOAEHUS U PETUCTPAIIMU 3JIEMEHTAPHBIX YaCTHII.

dyHnamMeHTadbHble B3aUMOJCUCTBUA. EIMHCTBO (HU3MUYECKON KapTHHBI
MHpa.

TexHuueckne yCTpOMCTBA U NMPAKTUYECKOE TPUMEHEHHE: IO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu:

— CY€TUHK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxkcnepumenm, 1abopamopnvle pabomul

— HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nen 5. JjeMeHTHI aCTPOHOMMH M aCTPOPU3MKH

Ortanbl  pa3BuUTUs acTpoHomuu. IlpuknagHoe ©W  MHUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3qHoro Heba. Co3Be3qusi, SpKue 3BE3JbI, IJIAHETHI, UX BUAUMOE
JBUKEHUE.

Conneynas cucrema.

Connue. ConHewyHass akTUBHOCThb. McTounuk sHeprun CofiHIIA U 3BE3I.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamma «CHEKTpaJibHbIM KJlacc —
CBETUMOCTB». 3BE31bl TJIABHOW IOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM IMOCJIENOBATEIbHOCTU. BHyTpeHHee cTpoecHue
3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoitonuU CoJiHIa U
3BE3/1. DTAIlbl )KU3HU 3BE3].

Muieunbiii [yt — Hama INanaktuka. Ilonoxxenne u aBuxeHue CosHIA B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHbIE IBIPHI B AApax
rajgakTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66ma. Pazberanue rajakTuk.
Teopust bonbmoro B3psiBa. PenukroBoe nsinyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnie nmpobsieMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus.

— Habmronenuss HeBOOPYKEHHBIM TJIA30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUN JJIsT  ONpeNeNieHus TOJIOKEHUSI HEOEeCHbIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3Ausi CEBEpHOro MOJylIapus U SpKue
3BE3/BI.

— Hab6mronenus B Teneckon JIynsl, raner, Mneanoro [1ytw.

O6o0mariee NOBTOpPEeHUE

Ponb ¢u3uku u acTpoHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOH,
COLIMAJIBHOM M ATUYECKOM chepax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOM HAYYHOU KapTUHE MHpPA, POJIb (PU3NUECKON TEOpHH
B (OpPMHUpPOBAHUU TPEACTABICHUNA O (U3HUECKOM KapTUHE MHUpPA, MECTO
¢u3ndecKoil KapTUHBI MHpa B OOIIEM DPSIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.
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MexnpeaMeTHbie CBA3U

Nzyuyenue xypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCyIIeCTBISIETCS C
YUYETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSA3C€A C KypcaMH MAaTE€MAaTHKH,
OMOJI0THH, XUMHH, Teorpadui U TEXHOJIOTHH.

Mesicnpeomemuvie noHsamus, CBSI3aHHBIE ¢ M3YYCHHUEM METOJIOB HAyYHOTO
MO3HAHWS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMWHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpPABHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPHl M MX MPOEKIMUA HA OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB,
NIPOM3BOHBIC DJEMEHTAPHBIX (DYHKIMI, TPU3HAKH TOM00MS TPEYTrOJBHHUKOB,
oTpezieNieHHe IUIOMIAIN TUIOCKUX PUryp u 00bEMa Ted.

buonocus: »snexTpuyeckue SBICHHUS B JKUBOM NpUpoJe, KojieOaTeabHbIe
JBW)KEHUS B )KUBOU MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NIPUPOAE, ACUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHME AaTOMOB M MOJIEKYJ, KPUCTAIUIMYECKas CTPYKTypa
TBEPABIX  TeJ, MEXaHW3Mbl  OOpa30BaHUS  KPUCTAJUIMYECKOM  pEIIETKH,
CIIEKTPAJIbHBIA AHAJIN3.

leoepagusa: w™arHUTHBIE TIONIOCA 3€MIIM, 3aJIeKU MArHUTHBIX DY,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHUH.

Texnonocusa: NWUHWUWA DIIEKTPOIIEpENAY, TEHEPATOpP IEPEMEHHOr0 TOKa,
3JIEKTPOJBUTaTENb, WHAYKLUHUOHHAS II€Yb, pajap, pPaguoONpUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mnpeamera «Dduszuka» Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIICUHUTHh JTOCTHIKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI
JIndHOCTHBIE pe3yJbTaThl OCBOEHUSI YyuyeOHOro mnpeaMera «Duzukar
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH O0YUYaOIIUXCSl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpHEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IEHHOCTSIM POCCHIMCKOro O0OIEeCTBa, pPaCHIMPEHHE >KU3HEHHOTO
ONbITA U OMbITA ACATEIBHOCTU B IMPOLIECCE PEATU3ALUU OCHOBHBIX HAIPaBICHUMN
BOCIUTATEIIbHOU JAEATEIBHOCTH, B TOM YHUCJIE B YACTH:
1) rpaskaIaHCKOr0 BOCTIMTAHUSI:
— ¢c(hOpMUPOBAHHOCTh TPAXKAAHCKONW MO3UIKUHU O0YyYarOIIErocsi Kak aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUHUCKOr0 OOIIEeCTBA;
— TPUHATHE TPAAUIMOHHBIX  OOIEUETIOBEUECKUX T'YMAHUCTHUYECKUX U
JEMOKPATUYECKUX LICHHOCTEM;
— TOTOBHOCTh BECTHM COBMECTHYIO JIE€STEIIbHOCTh B MHTEpPECAX T'PAkKIAHCKOTO
o01IeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;
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— YMEHHE B3aUMOJECUCTBOBATH C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHUU
¢ UX PYHKIMSIMU U Ha3HAYCHUEM;

— TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU NEATENBHOCTH;

2) MATPHOTHYECKOT0 BOCITUTAHMSI:

— ¢chOpMUPOBAHHOCTH pPOCCHUICKOMN TPaKIaHCKOH UJICHTUYHOCTH,
NIaTPUOTU3MA,;

— IIEHHOCTHOE€ OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) MyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

— c(QOopMUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUUECKOI0 MOBECHUS;

— CIIOCOOHOCTh OLIEHMBAaTh CHUTYalMI0O W NPUHUMATh OCO3HAHHBIE PEIICHMS,
OpUEHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIE B
JESATEIIbHOCTA YYEHOTO;

— OCO3HaHHWE JIMYHOTO BKJIa/la B IOCTPOECHUE YCTOMUMBOIO OYyAyLIero;

4) 3CTEeTHYEeCKOr0 BOCIUTAHHUS:

— JCTETUYECKOE OTHOLIEHWE K MHpPY, BKJIIOYasg JCTETUKY HAy4YHOr'O
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) TpyaoBoro BoCMTAHUSI:

— HUHTEpPEeC K pa3iuyHbIM chepaM NpoPecCHOHANbHON AESITENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oymymei mpodeccuu 1 peaaTu30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI;

— TOTOBHOCTbH M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO B 001aCTH
(bU3MKH Ha IPOTSKEHUU BCEU KU3HU;

6) IKOJOrMYecKOro BOCIIMTAHUS:

— c(OpMUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbl, OCO3HAaHUE TJI100aTBLHOTO
XapaKkTepa dKOJIOTUIECKUX TPOOIIeM;

— IUIAHUPOBAHUE M OCYUIECTBIICHHE JEHCTBUI B OKPYXaIIE cpeae Ha
OCHOBE 3HAHUA LEJel YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA;

— pacCLIUpPEHHUE ONbITa ACATEIBHOCTH SKOJOIMYECKOM HAIPAaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUHN TT0 (PUBHUKE;

7) MEHHOCTH HAYYHOI'0 NMO3HAHUS:

— c(QOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKHU;

— OCO3HaHUE LIEHHOCTH HAaY4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IIpOLiECCE
U3y4eHUs:  (U3MKKM  OCYIIECTBJIATH  NPOEKTHYIO M HUCCIEHOBATENIbCKYIO
JEATENbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3nasamenvnvle ynugepcanvule yueoHvle 0elicmaeus
baszoevie nocuueckue oeticmeus:
— CaMOCTOSITEIbHO  (OPMYJIHMPOBATH W aKTYyaJu3HpOBaTh  IPoOJIeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
— OmpeAesaTh IEeNU ACATEIbHOCTH, 3aJlaBaTh IapaMeTpbl W KPUTEPUH HX
JIOCTYDKCHHS,
— BBISIBJIATH 3aKOHOMEPHOCTH U TMPOTUBOPEUYUST B  PACCMATPUBAEMBIX
(U3UYECKUX SBJICHUSX;
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— pa3palaThIBaTh IUIaH pELIEHUs MPOOJIEMBbI C YUETOM aHaIN3a MMEIOIIUXCS
MaTepHUAIIbHBIX U HEMaTEepPUATbHBIX PECYPCOB;

— BHOCHTh KOPPEKTHBBI B  JCATEIbHOCTb, OIICHUBAaTh COOTBETCTBUE
pe3yJIbTaTOB LIEJSM, OLIEHUBATh PUCKH MTOCIEACTBUM €S TEIbHOCTH;

— KOODAMHHPOBaTh M  BBINONHATH pabOTy B  YCIOBUSX PEATHHOTO,
BUPTYAJIBHOTO M KOMOWHHUPOBAHHOT O B3aUMO/ICUCTBHUS;

— pa3BUBATh KPEATHBHOE MBIIIJICHUE TP PEIICHUU )KU3HEHHBIX MTPOOJIEM.

baszoevie uccneoosamensvckue oeticmsusi:

— BJIaJIETh HAyYHOH TEPMUHOJIOTHEH, KIIOYEBBIMHU IMOHATUSAMH U METOIaMH
(bu3nUecKol HAyKU;

— BJIQ/ICTh HABbIKAaMU y4eOHO-UCCIEA0BATEIbCKON U MTPOEKTHOM 1eATEIHbHOCTH
B 00sacT (pU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METOJIOB pelIeHHs 3aiad (U3NYECKOTO COJICPKAHUS, MPUMEHEHHUIO Pa3THMYHBIX
METOI0B NTO3HAHUS;

— BIAJCTh BUJAMHU JEATEIHHOCTH TIO TIOJYyYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpeTalny, NOpeoOpa3oBaHUI0O M TPUMEHEHUIO B PA3IUYHBIX YUeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPYU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (HU3UKU;

— BBIBJIATh NPUYUHHO-CIICJACTBEHHBIC CBA3M M AaKTyaJU3uWpOBaTh 3ajady,
BBIJIBUTATh TUTOTE3y €€ peIleHusi, HaXOAWTh apryMEHThI [JIs JI0Ka3aTelIbCTBa
CBOMX yTBEP)KIICHUH, 3aaBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

— aHAIM3UPOBATh IMOJNIyYCHHbIE B XOJE€ pEIICHUs 3aJaud Pe3yJbTaThl,
KPUTHUYECKU OLICHUBATh MX JOCTOBEPHOCTh, MPOTHO3UPOBATHh U3MEHEHHE B HOBBIX
YCIOBUSIX;

— CTaBUTh H (opmMynupoBaTh COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOMN
JeSITeNbHOCTH, B TOM YHCIIC TIPU U3YYCHUH (DU3HKHY;

— J1aBaTh OIEHKY HOBBIM CHUTYaIlUSM, OIIECHUBATH MPUOOPETEHHBIN OIIBIT;

— yMETh TEPEHOCHUTh 3HaHUA 10 (U3MKE B MPAKTHUYECKYIO 00JacTh
KHU3HEICATETbHOCTH;

— yYMETh UHTErPUPOBAThH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 001acTel;

— BBIIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXOBI M PEIICHUS;

— CTaBUTH NPOOJIEMBI U 33]]a41, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Paboma ¢ ungopmayueii:

— BIQJIETh HABBIKAMHU MOTy4YeHUs MHPOopMaIuu GU3NIECKOTO COACPKAHUSI U3
UCTOYHMKOB pAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IIOUCK, aHAJM3,
CHUCTEMAaTH3alMI0 U WHTEPIpETAlni0 WHGOPMALMK Pa3IUYHBIX BUAOB U (HopM
IpEICTaBICHUS;

— OIIEHUBAThH JIOCTOBEPHOCTH MH(DOPMAIUH;

— WCIONB30BaTh CpPEACTBa HMH(POPMAIMOHHBIX HM  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3ajady ¢ CcoOMIofeHUMEM TpeOOBAaHUM JPrOHOMHKH, TEXHUKU O€30MacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MMacHOCTH;

— CO3/1aBaTh TEKCThl (PU3MUYECKOr0 COJEPKAHMS B pa3IMyHBbIX (opmaTax c
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJICBOM ayTUTOPHUH, BBIOUpAsi ONTUMAIBHYIO
dopMy MpencTaBIeHUs U BU3yaTH3aIlium.

Kommynukamuenwie ynusepcanvnule yueonvie Oeiicmeus:
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— OCYIIECTBIATH OOIIEHWE HAa ypokax (U3UKK U BO BHEYPOUHOU
NEeSITEeNbHOCTH;

— pacrmo3HaBaTh MPEANOCHUIKM KOH(PJIUKTHBIX CHTYyalldd ®W  CMATYATh
KOH(DITUKTHI;

— pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHS C HCIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB;

— TOHUMATh U HUCTIOIH30BATh NMPEUMYIIECTBA KOMAHIHON ¥ UHAUBUIYaTbHON
padoThI;

— BBIOMpaTh TEMATHKYy W METOJIbI COBMECTHBIX JEHCTBUN C YYETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YJieHa KOJUICKTHBA;

— MPUHUMATH 1IEIM  COBMECTHOW  JCSATEIBHOCTH, OPTaHW30BBIBATH U
KOOpJIMHUPOBATh JCUCTBUS O €€ JOCTH)KEHHUIO: COCTaBJATh IUIAH JICUCTBUM,
pacipenensiTe poiud ¢ Y4ETOM MHEHHMHA YYaCTHHMKOB, OOCYXKIAaTh pPe3yJabTaThl
COBMECTHOM paboThI;

— OIICHWBAaTh KAauyeCTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHHKA KOMAaHIBI B
00Ut pe3yabTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

— TMpejuiaraTb HOBBIE TMPOEKTHI, OIEHWBATh WJEW C TIO3UIMU HOBU3HBI,
OPUTUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

— OCYIIECTBIATh TO3WTUBHOE CTPATETMYECKOE TIOBEACHUE B Pa3IUYHBIX
CUTYaIHSIX, TIPOSIBJIATH TBOPYECTBO M BOOOpaKEHNE, OBITh MHUITUATHBHBIM.

Pezynamuenvie ynusepcanvtsle yueoHvle 0eiicmeus
Camoopeanuzayusi:

— CaMOCTOSITENIbHO OCYIIECTBIISATH MMO3HABATENBHYIO JIEATEIHHOCTh B 00JIaCTH
Gu3MKU W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3aJ1a4H;

— CaMOCTOSITEIPHO COCTABJISITH IJIAH PEHICHUS PACUETHBIX M KaueCTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS MPAKTUYECKON paboThl C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

— J1aBaTh OIIEHKY HOBBIM CHUTYaIlUsIM;

— pacHIupsTh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOUTCHUH;

— JlefaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILICHHUE;

— OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

— €1moco0CcTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYIULMUA B OOJACTHU
(U3HUKH, TTOCTOSTHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CamoKkoHmponb, SMOYUOHANLHBIL UHIMEIEKI:

— JlaBaTh OIICHKY HOBBIM CHUTYallMsSIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIIbTATOB IIEIISIM;

— BJIAJIETh HABBIKAMU  TIO3HABATEIBHOW  pEQUIEKCMHM KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICTUTENIBHBIX TIPOLECCOB, MX pE3YyJIbTAaTOB U
OCHOBaHUIA;

— HCIONb30BaTh MPUEMBI peIIEKCUU JIJIsl OLIEHKH CUTYalluu, BBIOOpa BEPHOTO
pEIICHWS;

— yMETh OIICHUBATh PHUCKH M CBOECBPEMEHHO NPHHUMATh PEIICHUS IO WX
CHI)KCHHUIO;

— MPUHUMATh MOTHUBBI W apPryMEHTHl JPYIMX IPU aHAIU3€ pPe3yIbTaTOB
NEeSITEeNbHOCTH;
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— TMPUHUMATH ce0s1, TOHNMAasi CBOM HEJTOCTATKH U JJOCTOMHCTBA;
— MPUHAMATh MOTHUBBI W apryMEHTBl JPYIHMX IIPH aHaJu3e pe3y/IbTaToB
NEeATEeIbHOCTH,
— TpHW3HAaBaTh CBOE MPABO U MPABO JIPYTUX Ha OITHOKH.
B nporecce TOCTHXEHHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBbI
no Qusuke IS ypOBHA CcpemaHero oOmero oOpa3oBaHusl y O0O0y4aroOmuxcs

COBEpPIIICHCTBYETCS IMOYUOHATLHBLL UHmMeNIeKm, Tperoaratnui
c(hOopMUPOBAHHOCTb:
— CaMOCO3HaHUA, BKJTFOYAOIIIETO CIIOCOOHOCTH OHUMATh CBOE

OMOIIMOHAILHOE COCTOSIHME, BHJIETh HANpaBlIeHUS pPa3BUTHS COOCTBEHHOMU
HMOLIMOHAIBHOM cephl, OBITH yBEpEHHBIM B ce0e;

— CaMOpEeryJlIMpOBaHUs, BKIIIOYAIOLIEIO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaJanTUPOBAaThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

— BHYTpPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMIICHHE K JTOCTIKEHUIO 1IN U
yClexy, ONTUMU3M, WHULHUATUBHOCTb, YMEHHUE JEHCTBOBATh HCXOAS W3 CBOMX
BO3MOKHOCTEH;

— OMIAaTHH, BKJIIOYAIOMIEH  CIMOCOOHOCTH  TOHMMAaTh  AMOIMOHAIBHOE
COCTOSIHHE JIPYT'UX, YUUTHIBATh €T0 MPU OCYIIECTBICHUU OOLIEHHS, CTIOCOOHOCTD K
COYYBCTBHIO M CONIEPEKUBAHUIO;

— COLMAJbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTH  BBICTpAaUBaTh
OTHOILEHUSI C APYTUMHU JIOAbMH, 3a00TUTHCS, MPOSBIATh MUHTEPEC U pa3pelaTh
KOH()JIUKTBHI.

HPEJMETHBIE PE3YJIBTATDBI

K xonmy obyuenuss B 11 kJjacce mpeaMeTHbIE Pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YHAIOUIUXCS YMEHHUI:

— JIEMOHCTPHpOBATh Ha MpUMEpax poJib U MecTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHbI MHUpPA, B PA3BUTUU COBPEMEHHOU TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOW AEATEIIBHOCTU JIOAEH, LEIOCTHOCTh U €IMHCTBO
(bu3nuecKoil KapTUHBI MUPA;

— YUYUTBIBATh TpaHUIBl TNPUMEHEHUS W3YUYECHHBIX (PU3UYECKUX MOJIEINICH:
TOYEYHBIN JIEKTPUUECKUMN 3apsill, Jyd CBETa, TOUYECYHbIM UCTOYHUK CBETA, SACPHAs
MOJI€JIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO siipa MPH PEIICHUH (PU3MUYECKUX
3a7ad4;

— pacrno3HaBath (hU3NUEeCcKue SBJICHHS (ITPOLIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN M KBAHTOBOW (DM3UKH: JIEKTPUUECKAsT MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHUCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, DJICKTPOMAarHUTHas WHAYKLHWs, JIEUCTBUE MArHUTHOIO IO Ha
NIPOBOJHUK C TOKOM U JBWDKYIIHICS 3apsfl, SJICKTPOMAarHUTHBIE KOJeOaHUS M
BOJIHBI, IPAMOJIMHEWHOE pPaCIpPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEIOMIICHHUE,
uHTepdepeHnus, audppakuuss ¢ [OJsSpU3alUs CBETa, JUCIEPCHUsl CBETa,
dotoanekTpuaeckuit 3pdekt (poroaddekrT), cBeTOBOC aBICHUE, BOSHUKHOBEHHUE
JMHENYaTOro CIEKTpa aromMa BOAOpPOJla, €CTECTBEHHas W MCKYCCTBEHHAas
PalMOaKTUBHOCTb;
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— OIKCHIBaTh M3YYEHHbIE CBOWCTBA BELIECTBA (BJIEKTPUUECKUE, MArHUTHEHIE,
OINITHYECKHE, AIEKTPUYECKYIO MIPOBOAUMOCTh Pa3IMYHBIX cpen) u
AJIEKTPOMArHUTHBIC SIBJIEHUS (MPOIECCHI), HUCMOIB3Yys (PU3NuecKkrue BETUYUHBI:
BJICKTPUYECKUN 3apsjl, CHiIa TOKA, DJIEKTPUYECKOE HANPSKEHUE, DIICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYIAs CHia, paboTa TOKa,
WHIYKIHUST MarHUTHOrO modjsi, cuia Awmmepa, cwia JlopeHila, MHIYKTUBHOCTb
KaTyIIIKA, SHEPrus SJCKTPUUECKOr0O M MArHUTHOI'O MOJIEM, MEpHoa U YacToTa
KojeOaHui B KoOjeOATENbHOM KOHTYpE, 3aps]l M CWia TOKa B IIpoIlecce
FapMOHHYECKHX JJCKTPOMArHUTHBIX KoJIcOaHMH, (OKYCHOE pacCTOSHHE U
ONTHUYECKAsl CHWJa JIMH3bI, MPU OINHUCAHUHU MPABUIHLHO TPAKTOBATh (HU3NUECKUUN
CMBICIT HCIIOJIb3YEMBIX BEIWYUH, WX OOO3HAUYCHWS W CIWHHIIBI, YKa3bIBaTh
dbopMyIbl, CBS3bIBAIOIIME JaHHYIO (DU3WYECKYI0 BEIMYMHY C JPYTHUMHU
BEJIMYNHAMU;

— OINKUCHIBaTh HW3YYCHHBIC KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIb3Ys
bu3MYecKre BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUSA ¥ UMITYJIhC (POTOHA, TIEPUO]T TIOTypaCIiaa, SHEPTHSI CBI3U
ATOMHBIX S7€p, INPU OIMCAHWHU IMPABWIBHO TPAKTOBAaTh (DU3WUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIUYUH, MX OO0O3HAYEHUS U E€IUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIIME JTAaHHYI (U3UYECKYIO BEIUYMHY C JAPYTMMH BEJIHMYHHAMH,
BBIYUCIIATH 3HAaUCHUE (DU3NYECKOUN BEITMYMHBI,

— aHaNM3HPOBATh (PU3NYECKUE MPOIIECCHI U SIBICHUS, UCIIONIB3Ys (HU3UUECCKUE
3aKOHbl M TIPUHLMIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOIO U MapajIebHOIO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH J[oynsa—JIeHna, 3aKOH JIEKTPOMArHUTHOM
VHIYKIWHW, 3aKOH MPSAMOJIMHENHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbI IMPEJIOMJICHUS CBETa, ypaBHeHHe ODWHIITeHHa it GoTtodrddexra,
3aKOH COXPAHEHHUsI DHEPIUH, 3aKOH COXPAHEHUS HUMIIYJIbCA, 3aKOH COXPaHEHUs
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHs MAacCOBOr0 4Mcia, moctyiarel bopa,
3aKOH PaJIMOaKTUBHOIO pacmnaja, Mpy 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYECKOE BBIPAKECHHE U YCIOBHUSA (TpaHUIIBI, O00JIACTH)
MIPUMEHUMOCTH;

— ONpeAcnsATh HANpaBJIEHUE BEKTOpAa HHAYKIMM  MArHATHOTO  IOJS
MPOBOJIHUKA C TOKOM, CUJIbI AMniepa U cuiibl JIopenna;

— CTpPOUTh M ONHUCHIBATh H300pa)kK€HUE, CO3/1aBa€MOE€ IUIOCKUM 3EpPKaJioM,
TOHKOM JIMH30M;

— BBINOJIHATh JKCIEPUMEHTHI 10 HUCCIAEAOBAHUIO (U3UYECKUX SIBICHUN U
MPOLIECCOB C HCIIOJBb30BAHUEM NPAMBIX W KOCBEHHBIX H3MEPECHUH: TPU 3TOM
dbopmynupoBaTth mpoOJeMy/3ajgady W TUIOTE3y Y4eOHOro DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO OO0OpYJAOBaHUs, MPOBOAUTH OMNBIT U
(bopMyIHPOBATH BHIBOJIBL;

— OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BEIMYHH, TIPU
3TOM BBIOMpPATh ONTHUMAJBHBIA CIIOCOO0 M3MEPCHHS U HCIIOIb30BaTh H3BECTHHIC
METO/IbI OIIEHKHU MOTPEITHOCTEN N3MEPEHUI;

— HCCJEeAOBaTh 3aBUCHUMOCTH (DU3WYECKUX BEIUYUH C KCIOJIb30BAHUEM
OPSIMBIX HM3MEPEHHI: TPU OTOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCUPOBATH
pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIWYWH B BHUJE TAOIHI[ U
rpaduKOB, ATaTh BHIBOABI IO PE3yJbTaTaM UCCIICIOBAHNUS;
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— coOxroaaTh npaBuiia O€30MacHOTO TpyAa MpU MPOBEACHUH UCCIEIOBAHUN B
paMKax y4eOHOTrO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKON W MPOEKTHOMU
JESATENbHOCTA C HCIONb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOIO
000py1I0BaHUS;

— pemiath pacy€THhIE 3a7a4d C SBHO 3aJaHHOM (PU3MUECKON MOJIETbIO,
UCTOIB3Ys (PU3NYECKUE 3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3aJa4u
BBIOMpATh (PU3UYECKYI0 MOJENb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIHI,
HEOOXOIUMBbIE NIl €€ pEelleHUs, NPOBOAUTH PAcU€Thl M OLICHHBATh PEAIbHOCTb
HOJYYEHHOT0 3HaYEHUS! PU3UYECKOIN BETUUHHBDI;

— peuarthb KA4YEeCTBEHHBIEC 3aa4H: BBICTPaNBaTh JIOTUYECKH
HEIIPOTUBOPEUYMBYIO IIENOYKY PACCYKIECHUM C ONOPOM HAa W3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

— HCNONb30BaThb  MpPU  pEUIEHUHM  y4yeOHBIX  3aJad  COBPEMEHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIIU
U TpEJCTaBICHUs Y4eOHOM M HAyYHO-TIOMYJSIpHOM MH(OpMaALUHY, MOIYYEeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH AHAJIM3UPOBATH MOIYYaeMYI0 HH(OPMALIHIO;

— OODBSICHATH TPUHIMIBL JEHCTBUA MAIlWH, NPHUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUA UX OE30MACHOI0 HUCIOIb30BaHUS B IMOBCEIHEBHOM
KU3HU;

— MPUBOAUTH NPUMEPHI BKJIAJA POCCUNUCKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE TMPOILIECCOB OKPYXKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

— HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW JKU3HU
Ui obecriedeHusi 0€30MacHOCTU MPHU OOpallleHuH ¢ MPUOOpPaMH U TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbs M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

— paboTaTb B TpYIIE C BBINOJIHEHUEM PA3IUYHBIX COIUMAIBHBIX POJIEH,
IUIAHUPOBATh padOTy TpyNIbl, PAUUMOHAIBHO pacOpelensTh OO0SI3aHHOCTU U
IUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsAX, aJCKBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIBI B PEILICHUE pacCMaTPUBAEMOI POOJIEMBI.

TEMATHUYECKOE IINTAHUPOBAHHUE

No | HaummeHoBaHue pa3iesioB u KonnuecTBo yacoB DJIEKTPOHHBIE
/1 TEM MPOTrPaMMBbI Bcer | Konutponbhsbl | [IpakTtuuecku (g posbie)
0 € paboThI € paboThI o0OpasoBaTelIbHbBIE
pecypcehl

Paznen 1. DJIEKTPOJIMHAMMUMKA

1.1 | IlocrostHEBII 10 2 bu6mmoreka [IOK
ANIEKTpUYECKHi TOK. TokH B https://m.edsoo.ru/7f4
pa3JIMYHBIX Cpeaax 1bf72

1.2 | MarauTHOE 10JIE. 9 1 3 bu6mmoreka [IOK
DJeKTpOMarHuTHas https://m.edsoo.ru/7f4
WHTYKITUS 1c97¢c

Hroro no pazneny 19

Paznen 2. KOJJEBAHUS U BOJIHbBI

2.1 | MexaHu4eckue u 9 1 bubmuorexa [IOK
AJNIEKTPOMATrHUTHBIE https://m.edsoo.ru/7f4
KOJIeOaHus 1c97c

2.2 | MexaHu4ecKue u 5 1 bubmnorexa [JOK
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OJICKTPOMAruuTHBIC BOJIHBI

https://m.edsoo.ru/7f4
1c97c

2.3 | Onruka 10 1 3 bubmuorexa [IOK
https://m.edsoo.ru/7f4
1c97c

Hroro no pazneny 24

Pa3zaen 3. OCHOBBI CIIEIITMAJIBHOM

TEOPUU OTHOCHUTEJIBHOCTH

3.1 | OcHOBEI clIeIHAIBLHOM 3 bu6nuoreka [IOK
TECOPHH OTHOCHTEIBHOCTH https://m.edsoo.ru/7f4
1c97c
Hroro mo pasneny 3

Pasnea 4. KBAHTOBAS ®U3UKA

4.1 | DiIeMeHTHI KBAaHTOBOK 5 but6mmoreka [IOK
OTITUKH https://m.edsoo.ru/7f4

1c97c

4.2 | Ctpoenue aroma 4 bubnuoreka [IOK
https://m.edsoo.ru/7f4
1c97c

4.3 | AToMHOE PO 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f4
1c97c

Hroro no pazueny 14

Paspea 5. JIEMEHTBI ACTPOHOMM

NN ACTPOPU3UKH

5.1 | DnemMeHThl aCTPOHOMMHU U 6 bu6nuorexa LIOK
acTpopHu3UKU https://m.edsoo.ru/7f4

1c97c

Hroro mo pazneny 6

Pa3znen 6. OGOBIHIAIOIIEE IOBTOPEHUE

6.1 | O6obmaromee MOBTOpEHUE 2 1 bubnmorexa [IOK
https://m.edsoo.ru/7f4
1c97c

Wroro o pasneny 2

OBUIEE KOJIMYECTBO 68 4 9

YACOB I10 ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoxka KonngecTBo yacoB Hata [Hara DJEeKTPOHHBIEC TUPPOBHIE
/o Bcer | Konrponenbie | [IpakTnueckue | IUIaH dakr o0pa3oBaTeNbHbBIE PECYPChI
0 paboThI paboThI
1 DNEeKTpUYECKUN TOK, YCIOBUS €r0 CYLIECTBOBAHHUS.
[Tocrosansiii Tok. Crita Toka. Hanpsbxenue. 1
Conpotusnenue. 3akoH Oma 1715 ydacTka [enH
2 [TocnenoBarenbHOE, NapaJUIEIBHOE, CMEIIAHHOE bubmuorexa [IOK
COeMHEHNE MPOBOAHUKOB. JlabopaTopHas pabora 1 1 https://m.edsoo.ru/ffOc74f0
«M3yueHne cMemaHHOr0 COSTMHEHUS PE3UCTOPOB)
3 PaboTa 1 MOIIHOCTH JIEKTPUUECKOTO TOKA. 3aKOH 1 bubmuotexa [IOK
Jbxoyns-Jlenna https://m.edsoo0.ru/ff0c7838
4 3axon OMa 71 MOJIHOM (3aMKHYTOM) JIEKTPUIECKOM bubmuorexa [IOK
nenu. Kopotkoe 3ambikanue. JlabopaTopHas pabota 1 1 https://m.edsoo.ru/ff0c7ae0
«3mepenne D/1C ncTouyHnKa ToKa U €ro BHYTPEHHETO
COITPOTHBIICHUSI»
5 | DneKkTpoHHas MPOBOAUMOCTH TBEPIBIX METAJLIOB.
3aBUCHMOCTh COITPOTUBIICHUS] METAJUIOB OT 1
temneparypbl. CBepXIpOBOJIUMOCTb
6 DJIeKTpUYECKUi TOK B BakyyMe. CBOMCTBa 1
ANIEKTPOHHBIX ITYYKOB
7 [TomynipoBOAHHMKY, X COOCTBEHHAS M IPUMECHAS bubmuorexa [IOK
npoBoAnMOcTh. CBOicTBa p—N-mepexoaa. 1 https://m.edsoo.ru/ff0c84ae
[lonynpoBOIHUKOBBIE TPUOOPHI
8 DIIEKTPUUYECKHUI TOK B paCTBOpaX M pacruiaBax bubmuorexa [IOK
ANEKTPOIIUTOB. DIEKTPOIUTHICCKAS TUCCOIHAIIHS. 1 https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
9 DJIEKTpUYECKUM TOK B razax. CaMoCTOSITENbHBIN 1 bubmuorexa [IOK
. 1 )
HECaMOCTOSITeNIbHBIN pa3psit. Momaus. [Tra3ma https://m.edsoo.ru/ff0c84ae
10 | DnexTpuueckue MPUOOPHI U YCTPOUCTBA U UX bubnmorexka [JOK
MPaKTUYECKOe MpUMeHeHue. [IpaBuia TeXHUKH 1 https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
11 | IlocTossTHHBIE MAarHUTHI U KX B3aHMMOJICHCTBHE. 1 bu6mmorexa [IOK

20



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

MaruauTHoe noJie. BeKTop MarHUTHON MHIYKIIMH.
JIvHUM MarHUTHOW MHIYKIUU

https://m.edsoo.ru/ff0c9778

12 | MarauTHOe ToJIe POBOJHHKA ¢ TOKOM. OmBIT Dpcreaa. bubnnoreka [IOK
BsaumoseiicTBrue MpoBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

13 | JlaGopaTopHas pabota «/3yuyeHre MarHuTHOTO TOJIS bub6nuorexa [IOK
KaTYIIKA C TOKOM https://m.edsoo.ru/ff0c98fe

14 | [leficTBHE€ MAarHMUTHOTO OISl HA MIPOBOJIHHUK C TOKOM. bu6mmoreka [IOK
Cuna Ammnepa. Jlabopatopras pabora «MccnenoBanue https://m.edsoo.ru/ff0c9ac0
JICHCTBHUS TIOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM»

15 | [leficTBHE MAarHUTHOTO TTOJISI HA JIBHDKYITYIOCS bubmuorexa [IOK
3apspkeHnyto yactuily. Cua Jlopenma. Pabota cuiib https://m.edsoo.ru/ff0c9df4
Jlopenna

16 | DnexTpomaruutHas uHAyKIusA. [ToTok BekTopa bubnuorexa LIOK
marautHou HHAYKIH. DJ]C MHIyKINH. 3aKoH https://m.edsoo.ru/ff0cal50
anekTpoMaruuTHoi uHaykuuu dapanes. JlabopatopHas
pabota «/ccenoBaHue sIBICHUS SJICKTPOMAarHUTHOU
WHTYKITHH

17 | UanyktuBHOCTS. SIBNeHue camounaykuuu. D/1C bub6nuorexa [IOK
CAMOMHIYKIMU. DHEPTHsi MATHUTHOTO TIOJIS KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHuTHOE 1oJIe

18 | TexHuveckue ycTpOiCTBa U UX MPUMEHEHUE:

MOCTOSTHHBIE MarHUTBI, 3JICKTPOMATrHUTHI,
AJIEKTPOBUTaTEIb, YCKOPUTEIH JIEMEHTAPHBIX YaCTHII,
WHIYKITHOHHAsS 11eYb

19 | KonrtposbHas paboTa o reMe «MarHuTHOE T0JIE. bubmuorexa [IOK
DJIEKTPOMArHUTHAS WHIYKITHS https://m.edsoo.ru/ffOcad58

20 | CBoOoiHBIC MEeXaHUYECKHE KojieOaHus. 'apMoHnYecKre bu6mmoreka [IOK
KojeOaHus. YpaBHEHHE TAPMOHHYECKHUX KOJICOAHMIA. https://m.edsoo.ru/ffOcaf06
[IpeBpaiienue sHepruu

21 | JlaboparopHas pabota «VccinenoBanue 3aBUCUMOCTH
MEPUO0/Ia MaJIbIX KOJICOAHH Ipy3a HA HUTH OT JITMHBI
HUTH U MacChl Tpy3a»

22 | KonebarenbHblit KOHTYp. CBOOOIHBIE bu6nuoreka [IOK

OJICKTPOMArHMuTHBIC KoJICOaHHS B nacaJIbHOM

https://m.edsoo.ru/ff0ch820
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Koje0aTeIbHOM KOHTYpe. AHAJIOTUSI MEXIY
MEXaHHUYECKHMH U DJICKTPOMATHUTHBIMU KOJICOAHUSIMU

23 | ®opmyna TomcoHa. 3aKOH COXpaHEHHUSI SHEPTUH B bubmmoreka [IOK
WJICATBHOM KOJIe0aTeTbHOM KOHTYpE https://m.edsoo.ru/ffOcb9c4
24 | IlpencraBiieHUE O 3aTYXaIOLIMX KOJeOaHUIX. bub6nuorexa [IOK
BeiHyxIeHHBIC MeXaHHUYeCKHe KoieOanus. Pe3oHaHc. https://m.edsoo.ru/ff0cbb86
BbIHY)XIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUs
25 | Ilepemennblit TOK. CHHYCOUAIEHBIN TIEPEMEHHBIH TOK. bub6mmorexa [IOK
MOIIHOCTH MEPEMEHHOT0 TOKA. AMIUTHTYIHOE U https://m.edsoo.ru/ffOcbd34
JIeCTBYIONIee 3HAYCHUE CUIIBI TOKA W HATIPSDKEHUS
26 | Tpanchopmarop. [IpousBoacTBo, nepenava u
oTpeOJICHNE IICKTPUICCKON SHEPTUH
27 | YCTpOICTBO U MPaKTUYECKOE TPUMEHEHHE bubnunoreka [JOK
3JIEKTPUUYECKOTO 3BOHKA, FTeHEpaTOpa IMEPEMEHHOTO https://m.edsoo.ru/ffOcc324
TOKa, JIMHUH 3JeKTpornepeiay
28 | DKOJIIOTMYECKHUE PUCKHU TPHU MPOU3BOCTBE
anekTposHeprun. KynbpTypa ucronbp30BaHus
9JIEKTPOIHEPTHH B TIOBCEAHEBHOM KU3HU
29 | MexaHWYecKHe BOJIHBI, YCIOBUS paCIIPOCTPAHEHUS. bub6mmorexa [IOK
Iepuoa. CkopocTh pacpOCTPAHEHUS U JUTHHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[onepeynsle U IPOI0JILHBIE BOJTHBI
30 | 3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHA. bubnmoreka [JOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
31 | DneKTpoMarHuTHBIE BOJHBI, UX CBOMCTBA U CKOPOCTb. bub6nuorexa [IOK
[1IkaJsia 3J€KTpPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
32 | IlpuHOUIIBI PaUOCBS3H U TeleBHIeHUs. Pa3BuTHe
CpeACTB CBsA3U. Pannonokamus
33 | KontponbHas pabota «KoneOaHust U BOTHBDY bubnmoreka [JOK
https://m.edsoo.ru/ffOcc6f8
34 | IlpsmonuHelHOE pacIpOCTpaHEHUE CBETA B bubmuorexa [IOK
oJHOpoHOM cpene. Todeunslit HCTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
CBETa
35 | OrpaxkeHue cBeTa. 3aKOHBI OTPAYKEHHsSI CBETA. bubmmorexa [IOK

[TocTpoenue n3o0paxxeHu B TIIOCKOM 3epKajie

https://m.edsoo.ru/ff0cd4e0
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36 | Ilpenomiienne ceta. [loHOE BHYTpEHHEE OTPaKCHHE. bubmuorexa [IOK
[peenbHBIN Yol MOJIHOTO BHYTPEHHETO OTPasKCHHUS https://m.edsoo.ru/ffOcd7{6
37 | JlaboparopHas paboTa «/3mepeHne mokaszarens bubnuotexa [IOK
MIPEJIOMIICHHUS CTEKJIa» https://m.edsoo.ru/ffOcd67a
38 | JIunssl Iloctpoenue n3obpaxenuit B munze. Popmyna bub6nuorexa [IOK
TOHKOH JIUH3BL. Y BETUUCHUE JTUH3BI https://m.edsoo.ru/ffOcddle
39 | JIaboparopnas padota «MccneqoBanue CBONCTB
M300paKEHUI B TUH3AX)
40 | Hucnepcus cBeta. CIOXKHBIN cOCTaB OEJIOTO CBETA.
[BeT. JlTabopaTopras padota «Habmronenue qucnepcun
CBETa»
41 | Unrepdepenuus ceera. Judpaxius ceera. bubnnoreka [IOK
JludpakunonHast pemérka https://m.edsoo.ru/ffOced22
42 | Tlonepe4yHocTh CBETOBBIX BOJH. [lonsipuzanus ceera. bub6nuorexa LIOK
Onruueckue mpruOOPsI U YCTPOMCTBA U YCIIOBHS UX https://m.edsoo.ru/ff0cf02e
6€3011aCHOTr0 PUMEHEHUS
43 | KonrponbHas pabora «OnTuka»
44 | I'paHuLbl IPUMEHUMOCTH KJIACCUUECKON MEXaHUKU. bub6mmorexa [IOK
ITocTynaTel crieuaabHOW TEOPUH OTHOCHTEIILHOCTH https://m.edsoo.ru/ff0cf862
45 | OTHOCHUTETHHOCTH OJJHOBPEMEHHOCTH. 3aMe/IJICHUE bu6nuoreka [IOK
BPEMECHH U COKPAIIICHHE JJTHHBI https://m.edsoo.ru/ffOcfa42
46 | DHeprus ¥ UMITYJIbC PEISATHBUCTCKOM YacTHIIBI. CBA3b bubmuotexa [IOK
MAaccChl C SHEpruer ¥ UMIYJIbCOM. DHEPrusi MOKOst https://m.edsoo.ru/ffOcfc68
47 | ®oronsl. opmyna Ilnanka. DHeprusa u UMIyIbC bub6mmorexa [IOK
¢dorona https://m.edsoo.ru/ffOcfel6
48 | OtkpeiTue u uccnenoBanue Goroddpdexra. OmpiTe A. I bubmuotexa [JOK
CronetoBa. 3akonsl poTodddekra. YpaBHEHHE https://m.edsoo.ru/ffOcffc4
OiHmTeliHa 11 hoTodddekra. «KpacHas rpanuiay bubmuorexa [IOK
dororpdexra https://m.edsoo.ru/ff0d015e
49 | Nasnenwme cBera. OnbiTe [1. H. JIeOenera. Xumudeckoe bubmuotexa [IOK
IEMICTBUE CBETA https://m.edsoo.ru/ff0d04a6
50 | Texuyeckue ycTpoiicTBa U MPaKTHUECKOE

npuMeHeHue: (OToAIEeMEHT, GOTOAATUUK, COTHEUHAS
Oatapesi, CBETOANO
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51 | Pemenue 3a1a4 o teme «DJIEMEHTHI KBAHTOBOM bu6nmmoreka [IOK
OIITHKUY https://m.edsoo.ru/ff0d0302
52 | Monens aroma Tomcona. OnbiTer Pesepdopia mo bubnmoreka [JOK
paccesiHuto a-yactuil. [lmanerapHas Moaens aToma https://m.edsoo.ru/ff0d091a
53 | Ilocrynatsl bopa bub6nuorexa [IOK
https://m.edsoo.ru/ff0d0Oafa
54 | znyuyenue u norjomenne GoTOHOB IPH MEPExX0/Ie bubmuotexa [JOK
aToMa C OJIHOT'0 YPOBHS DHEPTUH Ha Jpyrou. Bumbl https://m.edsoo.ru/ff0dOafa
CTIIEKTPOB
55 | BomHoBBIE cBOlicTBa yacTull. BomHb! ne bpoiins. bu6nmoreka [IOK
KopnyckyssipHO-BOTHOBO# qyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE M3ITyYCHHE
56 | OtkpsiTHE pannoakTuBHOCTU. OnbITHl Pe3epdopaa mo bubnuorexa LIOK
OTPEeJICIICHUIO COCTaBa PaJInOAKTUBHOTO U3yJICHUS https://m.edsoo.ru/ff0d0fd2
57 | CaoiicTBa anb(da-, 6eTa-, raMma-u3nydeHus. Bausaue
PaANOaKTUBHOCTH HA KHUBBIC OPTaHU3MBI
58 | OTkpsiTHE IPOTOHA U HEWTpoHA. M30Tombl. Anbda- bubnmoreka [IOK
pacmaj. DICKTPOHHBIN U TO3UTPOHHBIN OeTa-pacmaj. https://m.edsoo.ru/ff0d1162
'amMmma-uznyuenue
59 | DHeprusi CBsSI3U HYKJIOHOB B sifipe. SIepHbIe peaKIlvu. bubnmoreka [JOK
Snepusiii peaktop. IIpo6ieMbl, IEPCIECKTHBEI, https://m.edsoo.ru/ff0d1356
IKOJIOTHUECKHE aCTIEKTHI I/IEPHON SHEPTeTUKU
60 | DnemenTapHbIe YacTHIBI. OTKPHITHE TO3UTPOHA. bubmuorexa [IOK
MeTob1 HaOMIOACHUS U PETUCTPALIUU dIIEMEHTaPHBIX https://m.edsoo.ru/ff0d0e38
yactull. Kpyraelii ctonn «@yHaaMeHTaabHbIe
B3auMoOiecTBHsL. ENMHCTBO U3MUECKOil KapTUHBI
MUPa»
61 | Bun 3Bé31HO0T0 Heba. Co3Be3aus, pKUe 3BE3IBI,
TUTAHETHI, UX BUANMOE JBrokeHue. CoTHeYHas cCUCTeMa
62 | Connue. ComHeuHasi akTUBHOCTb. MICTOUHUK SHEPTUU
CouHiia 1 3831
63 | 3BE3BI, NIX OCHOBHBIC XapaKTEPUCTHKH. 3BE3IbI

TJ1aBHOW MMOCJIEIOBATEIBHOCTH. BHYTpEeHHEE CTpOCHUE
3B€3/1. COBpEMEHHBIE IPEICTABICHHUS O
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MIPOUCXOXKACHUH 1 3BoJtorK COJIHITA U 3BE3]T

64 | Mneunsiii [Iyre — Hama ["anakTuka. [Tonoxenue u

newxkenue Comnuna B ['amaktuke. ['anaktuku. YEpHbie 1
JIBIPBI B SIIPaxX TaJaKkTHK

65 | Bcenennas. Pa3z6eranue ranaktuk. Teopus bomibiioro 1
B3pbIBa. PenmkroBoe m3irydeHne. MeTarajiakThka

66 | Hepemennbie mpoOeMbl aCTPOHOMHH 1

67 | WtoroBast KOHTpoOJIbHAS paboTa 1

68 | O6o6maromuii ypok. Ponb u mecto puszmku u 1
ACTPOHOMHH B COBPEMEHHOM HAay4YHON KapTUHE MUpa

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1.

VyeOnuk «®usuka. 11 xkmacc. Knaccuueckuid Kypce». ba3oBelii u
npodunehbii ypoBeHb. Mskumes ['.5., byxosues b.b., YUapyrun B.M.,
Mockaa, «IIpocsemenue», 2019, 2020

[Tocobue mmsa oOmeoOpa3oBaTEIbHBIX YUpEKACHUH. 3amadauku «J{podbi.
PeivkeBuu A.Il. «®usuka. 10-11 knaccei». Mocksa, «/Ipoday», 2019
DneKTpoOHHOE NMpHIokKeHUe K yueOHuky ¢usuku 11 kmacca Mskumes .51,
byxosies b.b., Hapyrun B.M., Mocksa, «IIpocsemienue», 2019, 2020
DOnexkTpoHHOE yueOHoe m3nanue «BupTyanbHas (usudeckas jadopaTtopus.
11 kmaccey», OO0 «/Ipodax, 2019

METOIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1.

2.

[Iporpammer  00mieoOpa3oBaTenbHbIX — yupexkaeHudt  «Pusmka. 10-11
KJacchl», MockBa, «lIpocsemenuey, 2020

VueOnuk «®@usuka. 11 xmacc. Kmaccuueckuit kypc». ba3oBblit ypoBeHb.
Mskumes ['.4., byxosueB b.b., Hapyrun B.M. Mocksa, «lIpocBemienuey,
2019, 2020

[Tocobue mnsa oOuieoOpa3oBaTENbHBIX yUpekaeHUN. 3amadauku «Jpodbiy.
PoimkeBuu A.I1. «®usuka. 10-11 kmaccei». Mocksa, «/Ipoday», 2019
DNEeKTpOHHOE NpUiIokeHue K yueOHuky ¢usuku 11 kmacca Makumes ['.4.,
byxosies b.b., Hapyrun B.M., Mocksa, «IIpocsenienuey, 2019, 2020
DnexkTpoHHOE yueOHoe m3nanue «BupTyanbHasd (usmueckas jadopaTtopus.
11 ximacceyn, OO0 «/Ipoday, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCHbI CETH
UHTEPHET

1. HOP no ¢usuke: nunTepaktuBHble ypoku. Cailt «KnaccHas pusukay.

2. Poccuiickas 3JIeKTpOHHAs ITKOJIA
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