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IHHOACHUTEJIBHASA 3ATIIMCKA

[Iporpamma o ¢usnke 6a30BOT0 YPOBHS Ha YPOBHE CpeIHETo 001ero oopazoBanusi papaboTana Ha
OCHOBE TOJIOKEHHH M TpeOOBaHMH K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW HPOTPAMMEI,
npencrasieHHbix B @PI'OC COO, a takke ¢ yuérom (enepanbHoil pabodeil mporpaMMbl BOCIHTAHHS H
KOHIICIIIUY MpernoaBaHus yueOHoro npenmera «du3uka» B 00pa3oBaTenbHBIX opraHu3anusax Poccuiickoii
denepanyy, peaau3yoIX OCHOBHbIE 00pa30BaTebHBIC TPOTPAMMBI.

Copneprkanue mporpaMmbl 1o (pU3KMKe HaNpaBiIeHO HAa (POPMUPOBAHUE €CTECTBEHHO-HAYYHOW KAPTHHBI
mupa oOyqaromuxcs 10-11 xiaccoB nmpu oOydennn ux usuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JeAaTeNbHOCTHOTO moaxona. Ilporpamma mo ¢usuke cootBerctByer TtpeboBanmsivm PI'OC COO «
IUTAHUPYEMBIM JINYHOCTHBIM, IPEAMETHBIM U METAIIPEIMETHBIM pe3yiibTaTaM 00Yy4eHUs, a TAK)KE YUUThIBACT
HEOOXOMMOCTh peaIM3alui MEXKIIPEIMETHBIX CBA3ed (M3MKH C E€CTeCTBEHHO-HAYYHBIMU Y4YEOHBIMHU
npeaMeramMu. B Hell ompenensioTcsi OCHOBHBIE LENHM H3ydeHHs (HU3UKM Ha YpPOBHE CpPEIHEro oOIIero
o0pa3oBaHus, IUIAHUPYEMBIE pE3YyJIbTaThl OCBOEHHUS Kypca (PHU3UKU: JUYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YpPOBHE).

[IporpamMma no gu3ukKe BKIIOYAET:

® [IJIaHUpPYEMbIE PE3Yy/IbTAaThl OCBOCHUS Kypca (PM3UKU Ha 6a30BOM yPOBHE, B TOM YHCJIE PEAMETHbBIE

pe3yJbTaThl 10 roj1aM 00y4EHUs;

e cojepkaHue yuebHoro npenaMera «Du3nkay 1o rogam oOyueHHs.

dusnka Kak Hayka 0 HauOoJiee 00IuX 3aKOHAX MPUPOJIbI, BBICTYMAs B KaueCTBE yueOHOTO MpeaMeTa B
IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHMM 00 okpyxkarouieM mupe. [IkonbHbIi Kype dusnku
— CUCTeMOOOpa3yIoIUN sl €CTeCTBEHHO-HAYUHbBIX YU€OHBIX MPEIMETOB, MOCKOJIbKY (PHU3HUECKHUE 3aKOHbBI
JeKaT B OCHOBE IPOIIECCOB U SIBJICHWM, M3ydaeMbIX XHMHeH, Ouosioruei, ¢usznueckoil reorpadueid u
acTpoHoMmued. lcrnonp3oBaHue M aKTHUBHOE MpUMEHEHHE (DU3MUECKUX 3HAHUM OINpeaesseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe IHEpreTHKH, TPAHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYyYEHHS
HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU CBOWCTBaMM U Jpyrux. M3yueHue ¢pu3Mku BHOCUT OCHOBHOH BKJaja B
(opMupOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa 00y4aromuxcs, B GOPMUPOBAHNE YMEHUN IPUMEHSTh
Hay4HbIIl METOJI IO3HAHU IIPH BBITIOJHEHUN UMHU Y4eOHBIX UCCIIEIOBAHUM.

B ocHOBY kypca (usuku s ypoBHSI cpeaHero odmiero oOpa3oBaHUs TOJOXKEH PsII UIICH, KOTOPHIS
MO’KHO PacCMaTpUBaTh KaK MPUHLUIIBI €r0 TOCTPOSHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypcC SBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepHall U3 BCeX pa3iesoB (PU3HMKH, BKIIOYAET KaK BONPOCH! KJIACCUYECKOM, TaK U COBPEMEHHON (PU3HUKH.

Hoes eenepanuszayuu. B cOOTBETCTBUM € HEl MaTepuall Kypca GU3UKU 00beMHEH BOKPYT (GU3NYECKUX
Teopuil. Benymum B Kypce siBiisseTcst (OpMUpPOBaHME MPEACTABIECHUN O CTPYKTYpHBIX YPOBHSX MaTE€pHH,
BELIECTBE U I0JIE.

Hoes cymanumapusayuu. E€ peanu3zanys npeanogaraeT UCIoib30BaHNe I'yMaHUTAPHOIO MOTEHIMaIa
(Gu3n4eckoil HayKH, OCMBICIEHHE CBSI3M pa3BUTHS (U3MKUM C pa3BUTHEM OOIIECTBA, a TaKXkKe C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 3KOJIOTHYECKUMU MPOOIEeMaMHU.

Hoes npuxnaonoti nanpaenrennocmu. Kype GU3MKU npennojaraeT 3HaKOMCTBO € LIMPOKHM KPyrom
TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEIACTBOM BBEICHUS 3JIEMEHTOB COJEP)KAaHUsS, MOCBAIIEHHBIX
9KOJIOTUYECKUM HpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHUEM TEXHUKU U TEXHOJOTHH, a
TaKxke 00CyKAeHUs NpoOIeM palOHAIBLHOTO MPUPOIOTIONB30BAHUS U HKOJIOTMUECKONW O€3011aCHOCTH.

CrepHEBBIMU JIEMEHTaMU Kypca (PU3MKM Ha YpPOBHE CpelHero oOmiero oOpa3oBaHMs SIBIISIOTCS
¢u3nueckue Teopun (hopMHUpPOBaHUE MPEACTABIECHUHN O CTPYKType MOCTPOEHUs (PU3MUECKONH TEOPUH, POJIH
(GyHIaMEHTAJIbHBIX 3aKOHOB W TPHHIMIOB B COBPEMEHHBIX MPEJCTABICHUAX O IMpPUPOJE, TpaHUIax
MPUMEHUMOCTH TEOPHM, JJIs1 ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U IPOILIECCOB).

CucTeMHO- IS TeTbHOCTHBIN MOJIX0/1 B Kypce (PU3UKH pealln3yeTcs Pekie BCEro 3a CYET OpraHu3aun
HKCIIEPUMEHTANIbHON JedaTenbHOCTH oOywaromuxcs. [t 6a30Boro ypoBHA Kypca (U3MKM — 3TO
UCIOJb30BAHUE CUCTEMbI (POHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB M JIAOOPAaTOPHBIX padoT,
KOTOpBIE B IporpaMMe mno (usnuke OoObEIUHEHbI B OOMIMI CIUCOK YYEHHYECKHUX MPAKTUYECKUX PpaboT.
Bbienenue B yKa3aHHOM IepeyHe JIabOpaTOpHBIX pabOT, MPOBOJUMBIX JUISI KOHTPOJII U OLIEHKH,
OCYIIECTBISICTCS Y4aCTHHUKAaMH 00pa30oBaTEIbHOIO Mpollecca MCXOMs U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHamieHus kaOuHera ¢usuku. Ilpm 3TOM oOecrneunBaercss OBJaJeHHE OOYYAIOUIUMHCA YMEHHSIMH



MIPOBOJIUTH KOCBEHHBIE W3MEPEHUs, WCCIICAOBAaHHS 3aBUCHUMOCTEH (PM3MYECKUX BEIUYMH U TIOCTaHOBKY
OTIBITOB TI0 TIPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbmoe BHUMaHWE YAENSETCA PEIICHHIO PAacYETHBIX M KAuyeCTBEHHBIX 3amad. [lpu stom Juis
pacu€THBIX 3a/1a4 MIPUOPUTETOM SIBJIIIOTCS 3a/1a4d C SBHO 33JaHHOM (hU3MUYECKON MOENbIO, TIO3BOJISIONIINE
NPUMEHSTh U3Y4YEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasjieia Kypca, Tak U HHTETpUpysl 3HAHUS
U3 pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SBIISIOTCS 331aHUS HA O0ObSICHEHUE IPOTEKAHHS
(bu3nUecKuX SBICHUNA M MPOIIECCOB B OKPYXKAIOIIEH JKU3HHU, TpeOyroue Bbi0opa pU3nuecKor MOACTH IS
CUTYallUu PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBru ¢ TpeboBanusmu PI'OC COO k MaTepruanbHO-TEXHUIECKOMY 00€CIIeUeHII0 y4eOHOTO
nporecca 6a30BbIi YpOBEHb Kypca (PH3UKH Ha YPOBHE CpEJHEro oomiero o0pa3oBaHus J0DKEH U3y4aThCs B
YCTIOBHSIX TPEIMETHOTO KaOMHEeTa (PU3MKH WM B YCIOBUSIX HHTEIPHPOBAHHOTO KaOWHETa NPEIMETOB
€CTECTBCHHO-HAYYHOTO [HKJIA. B kaOuHeTe (QU3UMKH JOHKHO OBITh HeoOXxoammoe gabopaTopHOE
000pyZIOBaHUE ISl BHITIOJIHEHUS YKa3aHHBIX B MTPOTpamMMe 1Mo (HU3MKe YYCHHYECKHX MPAKTUYECKUX PadoT
JE€MOHCTPAIMOHHOE 000PYAOBaHHUE.

JleMoHCTparoHHOe 00opynoBaHue (GopMUPYeTCs B COOTBETCTBUM C TMPHHIUIIOM MHHHUMAIBHOM
JOCTAaTOYHOCTH M OOECIeYrBaeT TOCTAHOBKY MEPEYHCICHHBIX B MporpaMMme N0 (GHU3UKE KIFOYEBBIX
JTEMOHCTpAIMI JUIS HCCIIEIOBAHNS N3Y4aeMbIX SBICHUH M MPOIIECCOB, SMITUPUIECKUX U (YHIaMEHTAIHHBIX
3aKOHOB, UX TEXHHUYECKIX TPUMEHEHHH.

JlaGoparopHoe o0OopymOBaHHE [UIsI YYEHHMUECKHX MPAKTUYECKUX paboT ¢dopMupyercss B BUEC
TEMaTUYEeCKNX KOMIUJIEKTOB M OOecrneynBaeTcss B pacuére OJHOTO KOMIUIEKTa Ha JBYX OOydYaroIluXcs.
Temarnveckne KOMIUIEKTHI J1a0OPaTOPHOTO OOOPYAOBAaHUS OJKHBI OBITH MOCTPOCHBI Ha KOMILUIEKCHOM
WCTIOJIb30BAHNH AHAJIOTOBBIX M IH(POBHIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEILHBIX CUCTEM B
BHJIE ITU(PPOBBIX Ja00OpaTOpuil.

OCHOBHBIMH LEJSIMHU U3y4eHUs (PU3UKHU B 00I1eM 00pa30BaHUM SIBIISIOTCS:

e (opMupOBaHHE UHTEPECA M CTPEMIICHHSI 00YJaIOLINXCS K HAYYHOMY MU3y4EHUIO IPUPOIBI, pa3BUTHE

UX UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Da3BUTHE NPEACTABICHUN O HAyYHOM METOJIE MO3HaHMUA U (POPMUPOBAHHE HCCIIEN0BATEILCKOIO
OTHOIIEHMSI K OKPYKAIOIIHUM SIBJICHUSM;

e (opMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4EHUs OCHOB CTPOECHUS MAaTE€pHUU U
(dbyHIaMEHTANBHBIX 3aKOHOB (DPU3HKH;

e (opMupoBaHHE YMEHHH OOBSACHATH SBJICHUS C UCMOJb30BaHUEM (PU3MUYECKMX 3HAHUH M HAy4HBIX
JI0Ka3aTeNbCTB;

e (opMupOBaHME MNPEACTABICHUN O ponu (QU3MKK I Pa3BUTUS JPYrMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH.

JlocTikeHue 3TUX 1esiel o0ecreqrBaeTcsl PEeLIeHneM CIIEAYIOIUX 3a/1a4 B IPOLIECCe N3YUeHUsI Kypca

(hM3UKH Ha YPOBHE CpeIHETO 00IIero 00pa3oBaHus:

e [puoOpeTeHHe CUCTEMbl 3HAHUM 00 OOLMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJIFOYAsi MEXaHUKY, MOJIEKYJSIPHYIO (DU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO (DU3HUKY M 3JI€MEHTHI
acTpo(pHU3UKH;

e (opMupoBaHHE YMEHHUI IPUMEHATh TEOPETUUECKUE 3HAHUSA [T OOBSICHEHUS (PU3MUECKUX SIBIICHUI
B IIPUPOJIE U JJIS IPUHSTHS NPAKTUYECKUX PELICHUH B TOBCEAHEBHOM XKU3HM;

® OCBOEHHE CIOCOOOB peIIeHUs pa3IM4YHbIX 3a/a4 C SIBHO 3aJjaHHOM (pu3nyecKol MOJenblo, 3a/1ad,
MOJIpa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3/1aHUE (U3NYECKOH MOJEIH, aJIeKBaTHOW YCIOBHUSAM
3aJjau;

e [OHMMaHWe (U3MUYECKUX OCHOB U MPHUHLUUIOB JAEHCTBUS TEXHMUYECKHMX YCTPOMCTB H
TEXHOJIOTHYECKUX MPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO Cpey;

® OBJAJICHHE METOJaMU CAMOCTOSITENIbHOTO IUIAHUPOBaHMS U TMPOBEACHUS  (PUBNYECKUX
SKCIEPUMEHTOB, aHaju3a M MHTEpIpeTanuy HHQOpMaIlK, OMNpEeAeTIeHUs JOCTOBEPHOCTH
MOJIy4EHHOTO pe3yibTara;

® CO3/aHHE YCIOBHHM JUIsI pa3BUTUS YMEHMHA IPOEKTHO-HUCCIIEAOBATENbCKOM, TBOPYECKOM
JEeATeIbHOCTH.

Ha n3yuenue ¢usuku (6a30BbIil ypoBEHB) Ha YPOBHE CpeHEro 001ero oopasoBanust orBoautcs 136

gacoB: B 10 kiacce — 68 gacoB (2 yaca B Hefieno), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).



[Ipenyiaraemslii B mporpamMmMe 1o (Gu3uKe MepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX PadoT sBISETCS
PEKOMEH/IOBaHHBIM, YUYUTENb JAeJaeT BHIOOp MpPOBEAEHUS JIA0OPATOPHBIX PabOT W OMBITOB C YYETOM
WH/IMBUYAIbHBIX 0COOEHHOCTEH 00yJaromuxcs.

COILEPXAHHUE OBYUYEHMUA 11 KJIACC
Paznen 4. DiiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrosiHHpleE MarHuThl. B3auMoaeHCTBUME TOCTOSIHHBIX MAarHutoB. MarnutHoe mnoJie. Bektop
MAarHUTHOM MHAYKUMU. [ [puHIMI Cyneprio3suuu MarHuTHEIX noJyiel. JInHnu MarautHOW nHAykuuu. Kapruaa
JIMHUM MarHUTHOW MHAYKIUH T10JIs1 TOCTOSTHHBIX MarHUTOB.

MarnuTtHO€E 1oJIe€ IIPOBOJHHMKA ¢ TOKOM. KapTuHa JIMHMM MHAYKIMM MarHATHOTO IIOJIS JUIMHHOTO
MPsIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHMKA, KaTylIku ¢ TokoMm. OmbIT Dpcrexa.
B3anmopaericTBre MpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MoIyidb W HampasiieHue. J[BukeHue 3apspKeHHOM 4YacTUIbl B OJHOPOJHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHue sneKTpoMarHuTHOM MHAYKUMHU. [I0TOK BeKTOpa MarHUTHOW MHAYKIUU. DJIEKTPOIBIKYILAS
CWJIa MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM nHaykuuu apases.

BuxpeBoe anekTpuyeckoe moJie. DIEKTPOABHKYIIAS CHJIa MHIAYKIMHU B IPOBOJHHUKE, JBHXKYIIEMCS
ITOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOUHAYKIIUU. DJIEKTPOABMKYILAS CUIa CAMOUHIYKIIUH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHnueckre ycTpoMCTBAa M MPAKTUYECKOE NMPUMEHEHUE: MOCTOSIHHBIE MAarHWUTHI, 3JIEKTPOMAarHUTHI,
AJEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE EKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIMHMY MHIYKIIMM MarHUTHOTO TOJIA.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuia Amrepa.

JeiictBue cuibl JIopeHIia Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHON UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD IEKTPOJIBMXKYIIEH CHIIBI MHAYKIMHU OT CKOPOCTH U3MEHEHUS MATHUTHOT'O MTOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

WccnepoBanue AeCTBUS MOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

UccnepoBanue siBIEHUS 311€KTPOMArHUTHOM UHIYKIIMH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Kojaedanus

KonebarenbHass cuctema. CBOoOOAHbIE MeXaHMUYeCKHe KojieOaHUs. ['apMOHHMUYEcKHe KoJeOaHUs.
Ilepuon, wacrora, ammiautyga U ¢aza kosnebanuil. IIpyXUHHBI MasTHHUK. MaremMaTHYecKHi MasiTHHK.
VYpaBHeHHe rapMOHUYecKUX Kojebanuii. [IpeBpalienne sHepruu npu rapMOHNYECKUX KOJIeOaHUSX.

Koneb6arenbHblil koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJeOaHHUs B UAEaTbHOM KOJIeOATEIbHOM
KOHTYpe. AHaJOrusi MEXAy MEXaHWYECKHMHU U 3JIEKTPOMAarHUTHbIMH KosebGaHusmu. @opmyna TomcoHa.
3aKOH COXpaHEHHUs PHEPTUHU B UJICAJTbHOM K0JIeOAaTeIbHOM KOHTYpeE.

[IpencraBnenue o 3aTyXarolmMX KojeOaHUAX. BbIHYXJeHHbIE MexaHHdeckue kojiebanus. PezoHaHc.
BrinyKIeHHBIE 2TIEKTPOMAarHUTHBIE KOJICOaHMSI.

Ilepemennsblii TOK. CUHYCOUJAJIbHBIN TEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYTHOE
U JEUCTBYIOLIEE 3HAYCHUE CUJIbI TOKA U HAIIPSHKEHUS.



Tpancdopmarop. IIponsBoacTso, nepenada U NOTPEOICHUE SIACKTPUICCKOI SHEPTUH. DKOJIOTHUECKHE
PUCKU IIPU NPOU3BOJCTBE 3IEKTpodHepruu. KynpTypa HMCIOIb30BaHUS 3JEKTPOIHEPTUU B IOBCEIHEBHOU
KU3HU.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: JIIEKTPUYECKHM 3BOHOK, I'€HEepaTop
IIEPEMEHHOT0 TOKa, JMHUM JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeIbHOM cucTeMBbl (IPYKMHHBIN WM MaTEMaTUYECKUN MasiTHUK).

Habmoienue 3aTyxarommx KoJIeOaHmii.

HccnenoBanue cBOMCTB BbIHYX/IEHHBIX KOJI€OaHUM.

Habmoenue pe3onanca.

CB00OIHBIE ANIEKTPOMArHUTHBIE KOJICOAHMS.

OcmorpaMmsl (3aBUCUMOCTH CUJIbI TOKA M HANPSDKEHUS OT BPEMEHHU) JUIS AJIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pe3oHnaHc npu nocneaoBaTeaIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKH HHAYKTUBHOCTHU U KOHJIEHCATOpa.

Monenb TMHUY 3JIEKTPOoIepeladH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

HccnenoBanue 3aBUCMMOCTH MEpPHOJIa MalIbIX KOJeOaHUN Tpy3a HA HUTU OT JJUHBI HUTH U MAacChl
rpysa.

HccnenoBanue nepeMeHHOr0 TOKa B LIETH U3 TIOCTIEI0BATENIBHO COeTMHEHHBIX KOHAEHCATOPA, KATYIIKH
U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoOMAazHUNHble 60IHbL

MexaHnnyeckue BOJIHBI, yCIOBHS pacnpocTpaneHus. Ilepuon. CkopocTh pacnpoCTpaHEHHUs W JJIMHA
BoJIHBI. [lonepeunsie u npoaosbHbIE BOJHBL. MHTephepenuus u qudpakiuus MeXxaHH4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJIHBL. Y CIOBUS M3IYy4EHHUsS JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus
BektopoB E, B, V B anekrpomarnutHOi BojHe. CBOWCTBAa 3JEKTPOMAarHUTHBIX BOJH: OTpa)KEHUE,
MpesioMIIeHUe, NoJspu3anus, Tudpakius, uareppeperus. CKOpoCTh AEKTPOMArHUTHBIX BOJIH.

Hkana 37eKTpoMarHUTHBIX BOJIH. [IpMeHeHne 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUHKNBI pagroCBA3U U TeNeBUACHUS. Pagronokanusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEIbI.

TexHuueckne yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE  WHCTPYMEHTHI,
YIbTPa3BYKOBAsl MAarHOCTMKAa B TEXHUKE M MEIULMHE, Panap, PaaAuONPUEMHUK, TEIEBU30p, AHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Koneobmtomieecs Teno kak HICTOYHUK 3BYyKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHnnu u AuQpakiini MEXaHHUECKUX BOJIH.

3BYKOBOM pPEe30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMILIUTYAON U 4aCTOTOM KOJIeOaHMIA.

HccnegoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEJOMIICHHE, MOJIsSpU3auus,
mudpakius, HHTepQepeHIns.

Tema 3. Onmuka

I'eomerpuueckas onTuka. [IpsMonnHeliHOe paclipocTpaHEeHNE CBETa B OJTHOPOIHOM cpene. JIyd csera.
To4euHbIil ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbI OTpakeHus ceta. [locTpoenue n306pakeHui B IIIOCKOM 3epKalle.

[Ipenomnenue cBeTa. 3aKOHBI IPETOMIIEHUS cBeTa. AOCONIOTHBIN MoKa3arens mpenaomienus. [lomHoe
BHYTpEHHEE OTpakeHue. [IpenenbHbIil yrom MojaHoro BHyTPEHHETO OTPaKEHUS.

Hucniepcus ceera. CloxxHbIi coctaB Oenoro csera. L[Ber.

Cobuparonue u pacceuBatomue JuH3bl. ToHKkas auH3a. POKYCHOE pacCTOSHHE M ONTHYECKas CUia
TOHKON NuH3BL [locTpoeHne n300pakeHUit B COOMPAIOIIMX U pacCceUBarOIUX JHH3aX. PopMyna TOHKOM
JIUH3bL. YBEINYEHUE, 1aBAEMOE JINH30.

[Ipenensl TPUMEHMMOCTH T€OMETPUYECKON ONTUKH.



BonnoBast ontmka. WHTepdepenmus cera. KorepeHTHbIE HCTOYHUKH. YCIOBUS HaOIIOACHUS
MaKCHMYMOB U MUHUMYMOB B UHTEP()EPEHIIMOHHOMN KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpaxmus ceeta. JAudppakunoHHas pemérka. YcloBUe HAOIIOAEHUS TJIABHBIX MAaKCUMYMOB IpU
MaICHUM MOHOXPOMAaTHYECKOTO CBETa Ha AU(DPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texuuueckre ycTpoHCTBA U MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyna, (oToanmapar, npoeKIUOHHBINA
anmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PPAKINOHHAS PEHIETKA, TIOJISIPOU/T.

Jlemoncmpayuu

[IpsimosiuHetHOE pacnpocTpaHeHHEe, OTPaKEHUE U MpeoMiIeHre cBeTa. OnTuueckue npuOopsl.

[TonHoe BHyTpeHHee oTpaxeHue. Mojienb cCBETOBOa.

HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.

Mopenn MUKpOCKOTIA, TEJIECKOIIA.

HaGmronenue nunrepdepeHiinu crera.

HaGnronenue qudpakiuu cera.

HaGnronenue aucnepcun cera.

[TonyueHue crnekTpa ¢ HOMOIIbIO PU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIBIO AUPPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns NpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBOWCTB N300pakeHU B JTHMH3aX.

HaGnronenue aucnepcun ceTa.

Paspnen 6. OcHOBBI cieMaIbHOM TEOPUH OTHOCUTEIBHOCTH

['paHuubl  TPUMEHMMOCTHM — KJIACCUYECKOM  MexaHuku. llocTymarsl  crienManbHOM — TEOpUU
OTHOCHUTEJIbHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH CBETa B BaKyyMe, NPUHLHUI OTHOCUTEIBHOCTH
OWHIITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILEHUE JUIUHBI.

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C SHEPTrUEH U UMITYJIBCOM PEJSITUBUCTCKOM YaCTHUIIBI. DHEPIUs TOKOSI.

Pa3znen 7. KBantoBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®dotonbl. opmyna [Tnanka cBsi3u sHEpTHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJIBC (POTOHA.

OtkpeiTne u wuccienoBanue ¢orodddekra. Ombite A. I'. CroneroBa. 3akonbl ¢doTodddexTa.
VYpasuenue DitHmreitHa 1 Gotodddekra. «KpacHas rpanuna» Gorodddekra.

JHaBnerue cBeta. Onbitel I1. H. JIeOGenena.

XHUMHYECKOE JIECTBUE CBETA.

Texuuueckue ycTpoiicTBa U MPaKTUUYECKOE NMPUMEHEHHE: (POTORNIEMEHT, (OTOAATYUK, COJIHEUHAS
Oarapesi, CBETOUO/I.

Jlemoncmpayuu

®oT103]eKT Ha YCTAaHOBKE C LIMHKOBO MJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopaa no paccesHuto o -yactuil. [TnanerapHas Mosiens aToma.
IToctynatel bopa. M3nyuenue u norsiomieHue GoTOHOB MpU MEPEXoJie aTOMa C OJTHOTO YPOBHS SHEPrHM Ha
npyroi. Buapl ciektpoB. CliekTp ypoBHEN SHEPIUM aToMa BOJOPO/a.

BonnoBble cBolicTBa yactuil. Bosnel ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH Tyaan3M.

CrioHTaHHOE U BBIHYXECHHOE U3Iy4CHHUE.

Texuuueckue ycTpoiicTBa U MpaKTHUECKOE MPUMEHEHHE: CIIEKTPaIbHBIN aHaU3 (CIIEKTPOCKON), Ja3ep,
KBAHTOBBIN KOMITBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Omnpenenenne AMMHBI BOJIHBI JIa3epa.



Habnronenue nuHeyaThIX CIEKTPOB M3TyYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Habmroienue TMHEHYaToro CeKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, TOKA3bIBAIOUINE CIOXKHOCTh CTPOEHHUS siipa. OTKpbITHE PagOaKTUBHOCTH. ONBITHI
Peseptdopna mo ompenencHWIO cocTaBa paaMOaKTUBHOTO m3nmydeHus. CBoiicTtBa anbda-, Oera-, ramma-
u3NyyeHus. BiusHue paanoakTHBHOCTH Ha )KMBbIE OPraHU3MBI.

OtkpbiTHE mpoToHa M HeWTpoHa. Hyknonnas monens sigpa I'eitizenOepra—lBanenko. 3apsin siapa.
Maccosoe uucio siapa. M3otomsl.

Anbda-pacniag. DNEKTPOHHBIM M  TO3UTPOHHBIA  Oera-pacman. [amma-m3myueHue. 3akoH
PaZvoaKTUBHOTO pacmaja.

OHeprus cBA3U HYKJIOHOB B sifjpe. SnepHblie cuibl. Jledekt Macchl siipa.

SAnepHblie peakuuu. JleneHre U CUHTE3 SAEp.

Anepusiii peakrop. TepmosinepHblii cuHTe3. [IpoOremMbl M NEPCNEKTHBBI SIIEPHONH SHEPreTHKU.
DKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETUKHU.

OnemeHTapHble yacTUllbl. OTKPHITHE MO3UTPOHA.

MeTo 1l HaONIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YACTHL.

OyHaaMeHTaabHble B3auMoieiicTBus. EqMHCTBO pu3nueckoi KapTHHBI MHpa.

TexHnueckre yCcTpoMCTBa M MPAKTUYECKOE NPHUMEHEHHME: JIO3MMETp, KaMmepa BuiibcoHa, saepHbI
peakTop, atToMHasi 6om0a.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU

Ortansl pa3BUTHS acTpoHOMUM. [IpHKiTaiHOE 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/bl, IIAHETHI, UX BUAUMOE JABHKEHHE.

Conneynas cucrema.

Connne. ConHewyHass akTUBHOCTh. Mcrounuk sHeprur ConHua u 3BE371. 3BE3NBI, X OCHOBHBIE
XapaKTEepUCTUKU. J[Marpamma «CIeKTpaJbHbIN KIacC — CBETUMOCThY. 3BE3/IbI INIABHOM MOCIEI0BATEILHOCTH.
3aBUCHUMOCTb «Macca — CBETUMOCTbY JIJIs 3BE3/] [JIaBHOM MO CIIEA0BAaTEIbHOCTU. BHyTpeHHee cTpoeHune 3BE31.
CoBpeMeHHbIE TPEICTABICHUS O TPOUCXO0KACHUH U 3BOTOUUH COJIHIA U 3BE3/. DTallbl )KU3HU 3BE3 /L.

Muneunsiit [1yte — Hama ["anaktuka. [lonoxenue u npmwxenue Connua B ['anaktuke. THUIbI rajJakTHK.
Pannoranaktuku u kBazapel. UEpHbIE ABIPHI B sApax rajJakTHK.

Bcenennas. Pacmiupenue BceenenHoit. 3akon XaO6ma. PazGeranme ramaktuk. Teopus bonbmioro
B3pbIBa. PeIMKTOBOE H3IIyueHHE.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie npoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabnooernus

Habmionenuss HEBOOPYKEHHBIM TIJIa30M C HUCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
oTpe/ieNieHus] TMOJOXKEHUSI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJIylIapusi ¥ sipKue 3BE3/bL.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marniee noBTOPEHUE

Ponb pu3HMKM U aCTPOHOMHUH B 3KOHOMUYECKOH, TEXHOJIOTHYECKOH, COIIMAIbHON U 3THYECKOH cdepax
NeATeIbHOCTH Y€JI0BEKa, pOJib U MECTO (PM3UKHU U ACTPOHOMUU B COBPEMEHHOM Hay4YHOU KapTHHE MUPA, POJIb
¢u3nyeckoit Teopun B (OpMUPOBAHUM NPEACTABICHUH O (PU3NYECKON KapTHHE MHpa, MECTO (PU3NYECKOMH
KapTHHBI MUPa B O0IIEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX IPEJCTABICHUN O IPUPO/IE.

MexnpeamerHbie CBA3U

Wzyuenne kypca ¢pusnku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4€TOM COJiepKaTeIbHbIX
MEXIPEIMETHBIX CBSI3el C KypcaMHl MaTeMaTUKH, OMOJIOTUH, XUMUH, TeorpaQuu U TEXHOIOTHH.



Medscnpeomemusie noHamus, CBSI3aHHbIE C HM3YyYCHHEM METOJOB HAYYHOTO IO3HAHUSA: SIBJICHUE,
Hay4yHbI (akr, runoresa, ¢uzMYecKas BeIWYMHA, 3aKOH, TEOpHUs, HaOIIONEHHE, HKCIIEPHUMEHT,
MO/IETIMPOBAHUE, MO/JIEIb, H3MEPEHHE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHHUH, TPUTOHOMETPHUYECKHE (PYHKIMHU: CHUHYC, KOCHHYC,
TAHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHl M WX MPOCKIHMH HA OCH
KOOpDAMHAT, CJOKEHHWE BEKTOPOB, IPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKUMN, TPU3HAKKA TOJ00HS
TPEYTOJILHUKOB, OTIPE/ICTICHNE TUIOIIAAN TUIOCKUX (PUTYp B 00BEMA Tell.

Buonoeus: >nexTpudeckue sSBICHUS B )KUBOW MPHUPO/IE, KoJeOaTeIbHbIE ABIKEHHS B )KUBOH MPHUPOIE,
OTITUYECKHUE SIBJICHUS B )KUBOW NPUPOJE, ACHCTBHE PaIUallii Ha )KUBBIC OPTaHU3MBI.

Xumusi: CTpOCHHE aTOMOB M MOJICKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeJ, MEXaHU3MBI
00pa30BaHus KPUCTAIUIMYECKON PEHIETKHY, CTIEKTPAIbHBIN aHAIN3.

T'eozpaghus: MarHUTHBIE TTOJIFOCA 3EMITH, 3AJICKH MAarHUTHBIX PYA, (POTOCHEMKA 36MHOM MTOBEPXHOCTH,
MIPEACKA3aHNE 3EMIIETPSICEHUN.

Texuonoeus: NHWHUW DIEKTPOINEpenay, TEHepaTop MEpPEeMEHHOT0 TOKa, JJIEKTPOJBUIaTelNb,
WHAYKIIMOHHAS TIeub, pajgap, paauonpuéMHUK, TeIeBH30p, aHTeHHa, Tenedon, CBY-neus, mpoeKIMOHHBII
amrmapar, BOJIOKOHHAsI ONTHKA, COJTHEUHast OaTapes.

MNJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS IMPOTI'PAMMBI IO ®U3UKE HA YPOBHE
CPEJJHEI'O OBUIEI'O OBPA30OBAHUS

OcBoenne ydebHoro mpeamera «Du3uka» Ha ypoBHE cpefHero obOmiero obOpazoBaHusi (0a30BbII
YPOBEHbB) JOJDKHO OOECIICYHTH IOCTIKEHHE CIEAYIONIMX JIMYHOCTHBIX, METAPEAMETHBIX U TPEAMETHBIX
o0pa3oBaTeNIbHBIX PE3YyIbTATOB.

JIMMHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHSI YIeOHOTO npeaMmera «Du3nuka» JOKHBI OTPaXkaTh TOTOBHOCTh U
CIIOCOOHOCTh O00y4arolUXcs PYKOBOJACTBOBAThCS CHOPMHPOBAHHONW BHYTPEHHEH MO3ULUEH JIHUYHOCTH,
CHCTEMOM LIEHHOCTHBIX OpHEHTAllUi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJULMOHHBIM ILIEHHOCTSIM POCCHHCKOrO OOIIECTBA, PpACIIMPEHUE JKU3HEHHOTO OIblTa M ONbITa
JeATeIbHOCTH B IPOLIECCE PEAIN3alMU OCHOBHBIX HallpaBJIEHUH BOCIUTATEIbHOM AE€ATEIILHOCTH, B TOM YHCIIE
B YaCTH:

1) rpaxIaHCKOro BOCIMTAHUSA:

C(OPMHPOBAHHOCTb I'PAXKAAHCKON MO3ULUHN 00yJaroIerocsi Kak akTUBHOI'O M OTBETCTBEHHOI'O 4JIEHA
poccuiickoro o0IecTBa;

IPUHATUE TPATULMOHHBIX OOIIEUEIOBEUECKUX TYMAaHUCTUUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO AEATEIbHOCTh B MHTEpEcax Ipa)</IaHCKOro OOIIEeCTBa, y4aCTBOBATH B
CaMOYIIpaBJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aUMOJEHUCTBOBATh C COLMAIbHBIMM HMHCTUTYTAMHM B COOTBETCTBUU C UX (QYHKUUSAMH U
Ha3HauYEHHUEM;

TOTOBHOCTb K T'YMAHUTapHOM U BOJIOHTEPCKOM IESATEIBHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIHTAHUSI:

c(OPMHUPOBAHHOCTb POCCUHCKOM IpakTaHCKOW UIEHTUYHOCTH, IATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYIAPCTBEHHBIM CHUMBOJIAM, JOCTHXEHHUSM POCCUHCKUX YYEHBIX B
obnactu (PU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSI

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOI0 TIOBEJICHHUS;

CIOCOOHOCTh OLICHUBATh CUTYALIMIO M IPUHUMATh OCO3HAHHBIE PEIIEHHs], OPUEHTUPYACh Ha MOPaJIbHO-
HPaBCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B JEATEIbHOCTH YUYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYMBOTO OYAyILIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

3CTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA, MPUCYILET0 (GHU3UIECKON
HayKe;

5) Tpy0BOTr0 BOCIUTAHUS:

MHTEpEC K pa3InyHbIM chepaM npodheccuoHAIbHON 1S TeNbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKOIM
U TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyiel npodeccuu u pearn30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIE TUIAHBI;



TOTOBHOCTH M CIIOCOOHOCTH K 00pPa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH (PU3UKU HA MPOTHKESHUN
BCEH JKU3HU,

6) IKOJIOTHYECKOT0 BOCTIUTAHHUSI:

c(OPMHUPOBAHHOCTH 3KOJIOTUYECKON KYIBTYPBHI, OCO3HAHHE TI00ATBHOTO XapaKTepa 3KOJIOTMYECKHX
npooem;

IUIAHUPOBAHUE M OCYILECTBICHHUE JEWCTBUA B OKPYXKAIOLIEH CpEeNe Ha OCHOBE 3HAHUS LEJEH
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA,

paciiupeHue OmbITa AEATEIbHOCTU 3KOJOTHYECKON HAIlPaBJIEHHOCTH HA OCHOBE MMEIOLUXCA 3HAHUN
no ¢usmke;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢bu3nveckoil HayKH;

OCO3HAHME LIEHHOCTH HAy4yHOH JeATeNbHOCTH, TOTOBHOCTH B IIpollecce U3ydeHUs (U3UKU
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIC yHHBepPcalbHbIE YueOHbIE JeliCTBUSA
Ba3oBble 1ornyeckue geiicTBus:

CaMOCTOSITENIBHO (POPMYIMPOBAThH U aKTYaIU3UPOBaTh MPpoOIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

OTIPEIeIIATH NN JeSITeIbHOCTH, 3aJ]aBaTh MapaMeTphbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHNS B PACCMaTPUBAEMBIX (PU3NYECKUX SBICHUSIX;

pa3pabaThiBaTh IUIaH peIIeHHs MpoOiIeMbl ¢ Y4YETOM aHajdu3a HUMEIONIMXCS MaTepHalbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBHI B JESATENHOCTb, OIIEHMBAThb COOTBETCTBHUE PE3YIbTATOB LIEISAM, OLCHUBAThH
PHUCKHU NOCIIEACTBUN NEATENbHOCTH;

KOOPJIMHUPOBATh U BBHIMOJIHITH pabOTy B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO U KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX MPoOIeM.

Ba3oBrble ncciieqoBare/bCKue AeiCTBHA:

BIIIETh HAYYHOI TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSAMHU U METOJaMU (PU3HUECKOM HAYKU;

BIIaJIETh HaBBIKAMU Y4eOHO-HCCIIEIOBATENIbCKOM U MPOEKTHOM JeATenbHOCTH B obnactu (puU3MKW,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB peHIeHHs 3ajad (HU3HYECKOTO
CoJIepKaHusl, IPUMEHEHUIO Pa3InYHbIX METOJ0B MO3HAHMUS;

BIIAJIETh BUJAMH JICATEIILHOCTH IO MOJy4YEHUIO HOBOT'O 3HAHUS, €T0 MHTEPIIPETALUU, TPeoOpa3oBaHUIO
U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YKCIIE MPU CO3/IaHUU YYEOHBIX IPOEKTOB B 001aCTH
busuky;

BBISIBIISITh NPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBATh 3a7ayy, BBIIBUraTh TUIOTE3Yy €€
pelIeHUs, HAaXOAUTh apTryMEHTHI JJ1 J0Ka3aTeJIbCTBA CBOMX YTBEPKIACHUIA, 3a1aBaTh MapaMeTPbl U KPUTEPUHU
pelIeHus;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUs 3a7auyd pPe3ylbTaTbl, KPUTUYECKU OLIEHUBATh HX
JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U GOPMYIHPOBATH COOCTBEHHBIE 33a/Ia4l B 00Pa30BaTEIbHON JEATEILHOCTH, B TOM YHUCIIE MIPH
W3Y4YEeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHUS 10 PU3UKE B MPAKTUUYECKYIO 001aCTh )KU3HECATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00acTeil;

BBIIBUT'aTh HOBBIE UJIECH, MpeAIaraTb OPUrHHAIbHBIE MOJIXOAbI U PELICHHUS;

CTaBUTh MPOOIEMBI U 33J]auHl, JOMYCKAIOLIUE aIbTePHATUBHBIE PEIICHUS.

Padora ¢ undpopmanueii:

BJIQJIeTh HaBBIKAMH MOJy4eHHMs HH(OpManuu (GU3NYECKOro COJepkKaHUS U3 MCTOYHHUKOB DPAa3HBIX
THUIIOB, CAMOCTOSITENIbHO OCYILECTBJISATh MOUCK, aHaJIU3, CUCTEMAaTU3aIllUI0 U UHTEPIIPETANI0 HH(OPMAIIH
Pa3NUYHBIX BUJOB U (POPM MPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh WH(POPMAIINH;

UCTOJb30BaTh CPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHHMKALMOHHBIX TEXHOJIOTHH B pELICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3allMOHHBIX 337]ay C COOJIIOJeHUEM TpeOOBaHUI PrOHOMHKH,



TEXHUKH O€30MacHOCTH, THUTHEHBI, PECypcOCcOEpEeKEHUs, MPAaBOBBIX M ATHUYECKHX HOpPM, HOPM
nH(OPMAMOHHOK OE30MMaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO COJEpKaHUs B Pa3MYHBIX (opmarax ¢ y4éTOM Ha3HAYCHUS
nH(pOpMAIIUY U LEIEeBOH ayIUTOPHH, BEIOUpPask ONTUMAJIBHYIO ((OPMY MPEACTABICHUS M BU3YaTU3aI1H.

KoMMmyHukaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBHUA:

OCYIIECTBIATH OOIIEHHE HA YPOKaX (PM3UKU U BO BHEYPOUHOU JCATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYallui U CMSIT9aTh KOH(DIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOI TOUKY 3PEHUS C HCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;

[IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JCHCTBHUI C y4€TOM OOIIMX HHTEPECOB U BO3MOXKHOCTEMH
Ka)KJIOTO WIEHA KOJJIEKTUBA;

IIPUHUMATD 1€JIM COBMECTHOM JESTENIbHOCTH, OPraHW30BbIBaTh U KOOPAWHUPOBATH AECUCTBUS IO €€
JOCTHKEHHIO: COCTAaBJIATH IJIaH JEMCTBUM, paclpenessaTh pojau ¢ y4ETOM MHEHHM y4aCTHUKOB, 00CYKJaTh
pe3yabTaThl COBMECTHON pabOTHI;

OIICHMBAaTh KauyeCTBO CBOEr0 BKJaJa M KaXJIOTO YYaCTHMKAa KOMaHJbl B OOLIMH pe3ynbTar IO
pa3paboTaHHBIM KPUTEPHUSIM;

IpeyiaraTb HOBbIE MTPOEKTHI, OLIEHUBATh UJIEU C TO3UIIMM HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBIISTh TMO3UTUBHOE CTPATETHYECKOE IMOBEACHHE B PA3IUYHBIX CHUTyalMsX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

PeryasiTuBHble yHUBEpCcabHbIE YUeOHBbIE 1€l CTBUA
Camoopranuszaums:

CaMOCTOSITENIbHO OCYILECTBIISTh MMO3HABATEIbHYIO AEATEIbHOCTh B 00JaCTH (PM3UKH U aCTPOHOMMH,
BBISIBJISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/auu;

CaMOCTOSITENIbHO COCTaBIISTh IJIaH PEHICHUs] PACYETHBIX M KAUECTBEHHBIX 3a/1ay, TUIaH BBIMOJIHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNOYTCHUN;

JIeNIaTh OCO3HAHHBIA BEIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco6CcTBOBATH (POPMUPOBAHUIO U MIPOSBICHUIO 3PYIUIIMH B 00J1aCTH (PU3UKU, TOCTOSTHHO TOBBIIIATh
CBOM 00pa3oBaTeNIbHBIN U KYJbTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBHUE
PE3yNbTATOB LIEJISIM;

BIIQJIETh HAaBBIKAMU IO3HABATENbHON pedieKCUH KaK OCO3HAaHUS COBEpUIaeMbIX JEHCTBUU U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIO0JIb30BaTh MPUEMBI peIeKCHU AJIsl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIIU3€ PE3yIbTaTOB JAESTENbHOCTH;

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO APYrUX HA OIIUOKH.

B npouecce DOCTHXKEHUS! TUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMMbl 10 (pU3MKE AT YPOBHSA
cpeaHero ooémero o0pazoBaHMA Yy OOYyYaroIUXCS COBEPLICHCTBYETCS AMOIMOHAIBHBIM HMHTEIJIEKT,
Ipearnojararuil chpopMUPOBAHHOCTb:

CaMOCO3HAHUs, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHUMATh CBOE SMOLIMOHAJIBHOE COCTOSHHE, BUIETh
HanpaBJIeHUs Pa3BUTUS COOCTBEHHON IMOIIMOHAIBLHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHMs, BKJIIOYAOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U IMPOSBIATH TMOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBALM{, BKJIIOYAIOIIEH CTPEMJIEHHME K JOCTH)KEHUIO LIEIM MU YCIEXY, ONTHUMHU3M,
MHULMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOXKHOCTEN;



SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE APYIMX, YUUTHIBATh €TO
IIPU OCYILECTBICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKJIIOYAIOLIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHHUS C JPYTHUMH JIIOJBMHU,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.

NPEJMETHBIE PE3YJIbTATBI

K xonny oOydenus B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPa)KaTb
Cc(OPMHUPOBAHHOCTD y O0OYHAIOIINXCS YMEHUI:

JEeMOHCTPUPOBATh HA MPHMEPAX pOJIb U MECTO (M3MKH B (POPMHPOBAHWU COBPEMEHHOW HAyYHOU
KapTUHBI MUPA, B Pa3BUTHHA COBPEMEHHOW TEXHHMKH W TEXHOJIOTUH, B IPAKTUYECKOH NESTEIHLHOCTH JIIOJCH,
[EJIOCTHOCTD U €IUHCTBO (PH3UUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI NMPUMEHEHUS W3YYEHHBIX (U3UUYECKUX MOJENCH: TOYEUHBIH AIIEKTPHUSCKHM
3apsj, Jy4 CBETa, TOUEUHbIN MCTOYHUK CBETA, siAEPHAsl MOJEIb aTOMa, HYKJIOHHAs MOJIEIb aTOMHOIO spa
IIpU pelieHny PrU3nYecKux 3a/1ad;

pacrio3HaBaTh (U3MYECKUE SBICHUS (MPOIECChl) W OOBSICHATH HX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKH U KBAHTOBOM (DM3UKH: dJIEKTpUUYECKasi IPOBOAUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEHCTBHSI TOKa, B3aMMOJICHCTBHE MAarHWUTOB, OJEKTPOMAarHUTHAs WHIYKIWS, JCHCTBHE
MarHATHOTO TIOJI Ha TIPOBOJHHUK C TOKOM M JBIKYIIUHNCS 3apsij, dJIEKTPOMAarHUTHBIE KOJICOaHUSI U BOJIHBI,
MPSIMOJIMHENHOE pacHIpOCTpaHEHUE CBETa, OTpa)KeHHe, MpeJoMJIeHHe, HHTepdepeHLus, Iudpakuus U
MOJISIpU3allisl CBETa, JUCHepcusi cBera, GoTosnekTpuueckuil apdext (PoTorpdexT), cBeToBoe NaBlIEHUE,
BO3HHMKHOBEHHE JIMHEWYATOr0 CIEKTPa aToMa BOJ0OPO/ia, ECTECTBEHHAs! U HCKYCCTBEHHAs! PaIHOAKTUBHOCTD;

ONHCHIBATH  W3yYCHHBIC CBOICTBA  BemIeCTBA  (DIIEKTPHUYECKHE, MAarHUTHBIE, ONTHYECKHE,
ANIEKTPUYECKYI0 IIPOBOJUMOCTh PA3IMYHBIX CPE) M AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), UCHIOIB3YS
¢u3nyecKkue BETUYMHBL: AIEKTPUYECKUN 3aps]l, CHJia TOKa, 3JIEKTPHUYECKOe HampsbKEeHUe, JIEKTPUUECKOe
COMPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBMKYIAs cuiia, paboTa TOKa, MHIYKIUS MarHUTHOTO
noJis, cuina Amnepa, cuna JlopeHna, MHIYKTUBHOCTh KaTYIIKH, SHEPIHsl NEKTPUUECKOT0 U MAarHUTHOTO
IoJiel, MepuoJ M YacToTa KojeOaHMM B KoJIeOAaTeJbHOM KOHTYpe, 3apsii M Cujia TOKa B Ipolecce
TFapMOHUYECKHUX JIEKTPOMArHUTHBIX KojeOaHWH, (OKyCHOE pacCTOSHME M ONTHYECKas CUia JIMH3bI, MPH
ONMCAaHUM MPABWIBHO TPAKTOBaTb (U3UYECKUN CMBICI HCIOJB3YEMbIX BEIMYMH, MX OOO3HAuUeHHS H
€IMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOLINE JAHHYIO (PU3HUYECKYIO BEIUUYMHY C JPYTUMH BEJTMYNHAMY;

OIMCBIBATH N3YYEHHBIE KBAHTOBBIE SIBJICHUS U IIPOLIECCHI, UCIIOJb3Ys (PU3MUECKHE BETUNUUHBL: CKOPOCTb
3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTA CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPUO MOTypacaia,
SHEPIUs CBA3M aTOMHBIX sJIEep, IPU ONUCAHUM MPAaBUIBHO TPAKTOBATh (PU3UYECKUI CMBICI UCIOJIb3YEMbIX
BEJIMYUH, UX 0003HAYCHMS U €TUHUIIbI, YKa3bIBaTh (POPMYJIbL, CBSI3bIBAOIINE JAHHYIO (DU3UUYECKYIO BETUUUHY
C IpYTMMU BEJIMYMHAMHU, BBIUNCIIATE 3HaU€HUE (PU3UUECKON BEJIUYMHBI,

aHAJM3UPOBATh (PU3UYECKUE MPOLIECCHl U SBICHUS, UCMOJIb3Ys (U3NYECKHUE 3aKOHbl U HMPUHLMIIBL:
3akoH OMa, 3aKOHBI IOCJEIOBATENIBHOIO M NapajUIe]IbHOIO COEIUHEHUs MPOBOJHUKOB, 3aKOH JlXoymsa—
JleHna, 3aKOH 3JIEKTPOMArHUTHON MHIYKLMHU, 3aKOH IPSIMOJIMHEHHOTO paclpOoCTpaHEHUs CBETa, 3aKOHbI
OTPaXEHMsI CBETAa, 3aKOHBl IPEJIOMJICHUS CBeTa, ypaBHeHUe OHHIUTeHHa a8 ¢orosrddekra, 3aKoH
COXpAHEHHUs SHEPruM, 3aKOH COXPaHEHMsI MMILYJbCa, 3aKOH COXPAHEHUS IEKTPUUYECKOro 3apsja, 3aKOH
COXpaHEHMsT MacCOBOI0 YHCIa, MOCTyaaThl bopa, 3aKOH paguMOaKTUBHOIO paclnaja, Ipu 3TOM pa3inyarb
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MAaTeMaTHYeCKOE BBIPAKEHHE W YCIOBHUS (TpaHULBI, 00JIACTH)
IIPUMEHUMOCTH;

OIpeNeNATh HalpaBJIeHUe BEKTOpa UHAYKIIMY MAarHUTHOTO T0JIsI IPOBO/IHUKA C TOKOM, CUJIbI AMIiepa
u cuisl JlopeHna;

CTPOMTH U OIHCHIBATh H300pa’keHHe, CO3/1aBaeMoe MJIOCKUM 3€pKajIOM, TOHKOW JIMH30M;

BBITOJIHATE SKCIIEPUMEHTHI 110 MCCIIeIOBAaHUIO (PU3NUYECKHX SBJICHUN U MPOIECCOB C MCIIOJIb30BaHUEM
NOpPSMBIX U KOCBEHHBIX M3MEpPEHMi: NMpH 3TOM (OpPMYIHPOBATH MpolsieMy/3aady ¥ TMIIOTE3Y y4eOHOTO
HKCIIEPUMEHTA, COOMPATh YCTAaHOBKY U3 MPEATIOAKEHHOTO 000pyI0BaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYILIECTBISATh MpPSMbIE M KOCBEHHbIE H3MepeHHs (U3UUYECKUX BEJIWYMH, IMPH 3TOM BBIOMpATH
ONTUMAJIbHBIN CIOCOO U3MEPEHMS U MCIIOJB30BaTh U3BECTHBIE METOAbI OLICHKH MOTPELIHOCTEH N3MEpEHHi;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3MUECKUX BEIIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUIA: TPU 3TOM
KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yJAbTaThl MMOJy4EHHON 3aBUCUMOCTH (PU3MUYECKUX BETUYMH B
BUJIe TaOIUIl U TpaHKOB, JETIaTh BHIBOJIBI IO PE3YJIbTATaM HCCIICAOBAHMS;



coOmoaTh IMpaBuiIa 0OE30MacCHOTO Tpylda IMPHU IHPOBEICHUU MCCIEIOBAaHUNH B paMKax ydeOHOro
HKCTIIEPUMEHTA, y4eOHO-HCCIIeJ0BATENBCKOM 1 IPOSKTHOM AEATEIBHOCTHU C UCIIOIb30BAHNEM U3MEPUTEIBHBIX
YCTPOMCTB U 1a00PaTOPHOro 000PyI0BAHNS;

pemaTh pacy€THbIE 33JJa4H C IBHO 33JaHHON (PU3UUECKOM MOJIEINBIO, HCTIONB3YS (PU3NYECKUE 3aKOHBI U
IPUHOMIIBI, HA OCHOBC aHalin3a YCJIOBHUA 3aJadun BBI6I/IpaTB (I)I/I3I/I‘-I€CKYIO MOACIb, BBIACIATH (bH?;I/I‘-ICCKI/IC
BEIMYUHBI U (OPMYIbI, HEOOXOOUMBIE sl €€ pelIeHus, MPOBOAUTh PACUEThl M OLEHUBATh PEAIbHOCTh
MIOJIyYEHHOTO 3HAYEeHUsI (PU3NUECKON BEIUUNHBL,

peniaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHYECKU HEIIPOTUBOPEUMBYIO LIEMIOYKY PACCYXKICHUN
C ONOPOH Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PH3HUECKHUE SBIICHHS,

HCII0JIb30BAaTh IIpU PCUHICHUHA y‘~IC6HI>IX 3a1a4 COBPCMCHHBIC I/IH(bOpMaIII/IOHHI)Ie TCXHOJIOTUU OJI4
MOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMA W TPEACTABICHUS Y4eOHOH W HAY4YHO-TIOMYJISIPHOMN
nHpOpMAINY, TIONYYEHHOW U3 pa3IMYHBIX HCTOYHHMKOB, KPUTUYECKH aHAIM3UPOBATH IOIy4aeMYyIO
nH(pOpMaLHIO;

OOBSACHATH MPUHIUIBI AEUCTBUS MAILIMH, IPUOOPOB U TEXHUUECKUX YCTPONUCTB, pa3inyarh YCIOBHS UX
0€30MacHOTO UCMOIb30BaHUS B IOBCEHEBHON KU3HHU;

MIPUBOJIUTH MPUMEPHI BKIAAA POCCUICKUX M 3apyOeKHBIX yUEHBIX-(U3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MUpPa, B pa3BUTHE TEXHUKU U TEXHOJIOTH;

HCII0JIB30BAaTh TCOPCTUYCCKHUEC 3HAHUA 110 (1)1/131/11(6 B HOBCGZ[HCBHOﬁ KHU3HU I oOecrieyeHus
0€30MacHOCTH Mpu oOpallleHny ¢ MprudopaMu U TEXHUYECKUMH YCTPOUCTBAMH, Ul COXPAaHEHUS 3/I0POBbS U
COOJIFOJICHHS] HOPM KOJIOTHYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpefe;

paboTaTh B IPYIIE C BHINOJIHEHUEM Pa3IMUYHBIX COLMAJBHBIX POJeH, MiIaHUpOBaTh pabOTy TPYIIILI,
palliOHAJIBHO pPacCHpeaciisiTh 00s13aHHOCTH U IIAHUPOBATE ACATCIIBHOCTh B HCCTAHAAPTHBIX CUTyallUAX,
a/IeKBaTHO OIIEHUBATh BKJIAJl KaXJ0T0 U3 YYACTHUKOB TPYIIIbI B PEIIEHHE pacCMaTpUBAaEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosnunyecTBo yacos DJIEeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3aejioB 1 TEM NIPpOorpaMmMmabl Beero KO]—[TpOJ‘[])H],Ie HpaKanecxne E)Ig:)?::‘g::::::;bﬂble
padoTsbI padoThI pecypesI
Paznea 1. JIEKTPOJAMHAMUKA
11 MaruutHoe nose. DIeKTpoOMarHUTHasI 11 3 bubnuorexa [JOK
WHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKkue U JEeKTPOMarHUTHBIE 9 1 bubnuoreka [IOK
KoJIe0aHus https://m.edsoo.ru/7f41c97c
2.2 MexaHu4ecKre 1 AIEKTPOMArHUTHBIE BOJTHBI 5 bubmmorexa HOK
https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
23 Ok 10 3 httDs://m.edsg).ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCHUTEJILHOC

™

31 OCHOBBI CIEMATIBHOW TEOpUHU 4 bubnmuoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [JOK
4.1 DJIEeMEHThI KBAaHTOBOW ONITUKHU 6 https://m.eds00.ru/7f41c97¢
bubnuoreka [JOK
4.2 Crpoetine atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE /PO > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Pa3nea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
5.1 DeMeHTBl aCTPOHOMUHU U acTPOU3NKU 7 bubmmorexa [IOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 7
Pa3nea 6. OGOBIIAIOIIEE IOBTOPEHUE
bubmuoreka [JOK
6.1 OGobmaiomee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
MOYPOYHOE IIJIAHUPOBAHHUE
11 KUIIACC
N KosnuecTBo yacon Jata DJieKTpoHHbIE U pPOBLIE
R Tema ypoka Kontpoabubie | IlpakTuueckue o0pa3oBaTe/ibHbIC
n/n Bcero U3yYeHust
padoTbI padoThI pecypchbl
[TocTOSIHHBIC MarHUTHI M X
1 B3auMoieiicTBre. MarauTtHoe mnose. Bektop 1 bu6mmoreka [IOK
MArHUTHON MHAYKIUHU. JINHUM MarHUTHOM https://m.edso0.ru/ff0c9778
UHIYKLIHAU
, | Mo one oo ororon. [ B LOK
i https://m.edsoo.ru/ff0c98fe
IIPOBOJHUKOB C TOKOM
JlaGopaTtopHas paborta «3ydenue bubnmuoreka [JOK
3 1 1 .
MArHUTHOTI'O TOJISI KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISl HA POBOTHUK C
4 tokoM. Cuna Amnepa. JlabopaTopHas 1 1 bubnunoreka [JOK
pabota «MccnenoBanue AeHCTBHS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM)»
5 fslff)f(;id;}gc?i:;;{)(I)cl;(})lfrll;zﬂqlzanuy Cuna 1 bubmmorexa [TOK
' https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cuist Jlopeniia
DnexTpoMarHuTHast UHAYKIus. [ToTok
6 BEKTOpa MarHuTHoU nuaykunu. J/1C 1
WHIYKIUA. 3aKOH AJIEKTPOMArHUTHOM
unaykuuu Papanes
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JlaboparopHas pabota «MccnenoBanue

bubmuoreka [JOK

! SIBJICHUS! 3JICKTPOMArHUTHON MHIYKLIUH https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBI€HME CAMOUHIYKIIUU.
8 O/J1C camouHayKIIMU. DHEPTUS MarHUTHOTO bubnuorexa [JOK
MOJISl KATYIIKH C TOKOM. DIICKTPOMArHMTHO® https://m.edsoo.ru/ff0ca600
oJie
TexHuueckue ycTponuCcTBa U UX IPUMEHEHHUE:
9 MMOCTOSIHHBIC MAarHUTHI, JICKTPOMATrHHTHI,
AJIEKTPOIBUTATENb, YCKOPUTEIIN
JJIEMEHTAPHBIX YaCTHII, HHIYKIIMOHHAS TIeYb
10 O6o0matromuii ypok «MaraHuTHoe moJie. bubnuorexa [JOK
DJIeKTPOMArHUTHAS WHYKIIHS https://m.edsoo.ru/ff0cab82
11 KonTponbHas paborta no teme «MaruutHoe bubnuoreka [IOK
moJie. DJIEKTPOMArHUTHAS HHIYKIIUS https://m.edsoo.ru/ff0cad58
CB0OOTHBIE MEXaHUYECKUE KOJICOaHMUS.
IMapmonnueckue koiedanus. YpaBHeHUE bubnuoreka [IOK
12 o .
rapMOHHYECKHX KojeOanwuii. [IpeBpamieHue https://m.edsoo.ru/ff0caf06
SHEpPruu
JlabopaTtopHas paborta «lccnenoBanmne
13 3aBUCHUMOCTH Tepro/ia MajbIX KoJebaHu
rpy3a Ha HUTU OT JUIMHBI HUTU U Macchl
rpy3a»
KonebatenpHbiit koHTYp. CBOOOIHBIS
AJIEKTPOMArHUTHBIE KOJIeOaHus B UA€aIbHOM
14 KOJ‘IG6I:1TCJ'IBHOM KOHTYpeE. AHaJ'Iorl/Ii MEXK Ty bubmorexa [IOK
https://m.edsoo.ru/ffoch820
MEXaHUYECKUMU U DIIEKTPOMArHUTHBIMU
KoJieOaHusIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 3H61;)FI?III/I B UACAIILHOM KOJ‘Ie6aTlZJ'IBHOM brbmiorexa LOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpe
[IpencraBienue o 3aTyxaroMMX KOJIeOaHUSX.
16 BriHy)KIeHHBIE MEXaHUYEeCKHE KOJIeOaHMUsI. bubnuoreka [JOK

Pe3onanc. BLIHY)K,HGHHLIC
QJICKTPOMAIHUTHBIC KoJIeOaHMS

https://m.edsoo.ru/ffO0chb86
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IlepemenHbIn TOK. CHHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO

bubmuoreka [JOK

17 N
TOKa. AMIUTUTYTHOE ¥ JICUCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHUE CHJIbI TOKA M HAMIPSHKCHHUS
18 Tpauchopmarop. [IponsBoacTso, nepenayda
1 TIOTPEOIICHUE SICKTPUUECKOHN SHEPTrUn
YCeTpoicTBO U IPAKTUYECKOE IPUMEHEHNUE
19 BHGI?T HqGCKoropsBOHKa re’e ETO a bubmaorexa LIOK
p » FeHepaTop https://m.edsoo.ru/ff0cc324
MIEPEeMEHHOTO TOKa, JIMHHI dJIeKTpoTiepeayd
DKOJIOTUYECKHE PUCKHU TIPH MTPOU3BOJICTBE
20 anekTposHeprun. KymbTypa ucronbp30BaHus
AJIEKTPOIHEPTHH B TTOBCETHEBHOW YKH3HU
MexaHn4ecKue BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubmuorexa [JOK
pacrpoCTpaHEHUS U JJTHHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[ToniepeyHsie U MPOJIOTBHBIC BOJTHBI
3ByK. CKOpOCTh 3BYKa. | pOMKOCTH 3BYKa. bubmuorexa [JOK
22 .
Bricorta Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHMTHHIE BOJIHBI, UX CBOWCTBA U bubnuorexa [JOK
ckopocTh. [1Ikana 3eKTpOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
o [IpuHIUIIBI PaTUOCBS3U U TCICBUACHHUS.
PazButne cpeacts cBsa3u. Paguonokanms
bu6mmoreka [JOK
25 KourponsHaas padora «KosebaHus v BOJIHBI»
p p https://m.edsoo.ru/ff0cc6f8
IIpsiMonuHeliHOE pacIpoCTpaHEHUE CBETA B
26 0 pHo OJIHOH Ccpe, I:: T(E)qeql-ll)blﬁ WCTOYHUK brbmiorexa LOK
JIHOPOA peae. https://m.edsoo.ru/ff0cd350
ceera. JIyd cera
OTpakeHne cBeTa. 3aKOHBI OTPAKEHUS
27 CBepTa ITocTpoenue n3o0 axceime Bubmzorexa LHOK
) P p https://m.edsoo.ru/ff0cd4e0
TJIOCKOM 3epKajie
IIpenomnenue cBeta. IloaHoe BHyTpeHHEE
28 OTp axxernue. [IpenenbHBIN yrol n}(I)TII:{oro bubmiorexa LJOK
P - Hpeal yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUSI
29 JIaGopatopHas pabota «/3mepenue bubnuorexa [IOK

IIOKa3aTeCJIsd MPCJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a
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Jlunssl. [locTpoenune n300paxeHuil B TUH3E.

30 ®opmyna TOHKOU JUH3BI. Y BEJIHUCHHUE bubmmorexa [IOK
: https://m.edsoo.ru/ffOcddle
JIUH3BI
31 JlaboparopHas padota «MccnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)
Hucnepcus cseta. CiiokHbII cocTaB 0€10ro
32 ceera. L[Bert. JlaboparopHas pabota
«HaOnroieHre qUCTIepCuu CBETa
33 WnTtepdepenmus creta. udpakuus csera. bubnuorexa [JOK
JludpakimonHas penérka https://m.edsoo.ru/ff0ced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U yCTPOIicTBa U
YCIIOBHUS WX 0€301aCHOTO TPHUMEHEHUS
I'paHu1bl IPUMEHUMOCTH K HYECKON
36 MIe)iaHEKI/I. IR[ociyﬂaT(:,f cneiIIz;;Lszf (T)eoppm bubmorexa [TOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. bu6mmoreka [IOK
3amMe icHHE BPEMEHH U COKPAIIICHHE JITTHHBI https://m.edsoo.ru/ffOcfa42
3| wacn. Comss sacen ¢ onepret n ubmotera LIOK
) https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusi MOKOos
39 KontponpHas padota «Ontuka. OCHOBBI bubmuoreka [JOK
CIENUAIBHON TEOPHUH OTHOCHTEIHHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®otounbl. opmyna [1nanka. DHeprus u bubnunoreka [JOK
UMIyJIbC GoTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpsiTHE U HccaenoBanue Gorodddexra. bubnnoreka [JOK
Omnpitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
2| et oroxpherta. dpacias bubmiorera LIOK
' https://m.edsoo.ru/ffod015e
rpanuna» Gorosdpdexra
43 JlaBnenue ceera. Onpitel [1. H. JIeOenena. bubnmuoreka [JOK

XHUMHYECKOE JEUCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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TexHuueckue ycTpouCTBa U IPAKTUYECKOE

44 npuMeHeHue: (OTOIIEMEHT, (POTOJATUHK,
coJHeYHast OaTapesi, CBETOIUO T

45 Pemenne 3agau no teme «3JE€MEHTBI bubmmorexa [{OK
KBAHTOBOM OITHKU https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbIThbI

46 Pes);p(bopna 0 PACCESTHUIO O-YaCTHII. bubmorexa [TOK

https://m.edsoo.ru/ff0d091a
[InanerapHas MOJEIIb aTOMa
bubmmoreka [{OK

47 Hoctyzaret bopa https://m.edsoo.ru/ff0d0Oafa
N3nydenne u nornomeHne GoTOHOB MPHU

48 nepey:one aToma ¢ ozliloro y%OBHSI 3Hegr1/n/1 bubmmorexa [TOK

9 https://m.edsoo.ru/ff0d0afa
Ha Jpyroui. Buasl criekTpos
BonHosble cBoHMCcTBa YacTHI. BOTHEI 1e
bpownns. KoprnyckynspHO-BOJIHOBOU bubnuoreka [IOK

49 .
nyanu3M. CIIOHTaHHOE U BBIHY)KICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHue
OTkphITHE PaTNOAKTUBHOCTH. OTIBITHI

50 Peaer;cbopng nﬂo OTIPEICTICHUIO COCTaBa bubmorera I[TOK

https://m.edsoo.ru/ff0d0fd2
PaZMOAaKTUBHOTO U3ITY4YCHHUS
CaowucTBa anbda-, 6era-, raMMa-u3IydeHUsI.

51 Brnusinue pagunoakTUBHOCTH Ha KUBBIE
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBIL.

52 Anbda-pacniag. DNeKTPOHHBIW U bubnmuoreka [JOK
MO3UTPOHHBIM OeTa-pacmaj. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4YeHUe
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie
peakuuu. SnepHpid peaktop. [Ipodiemsl, bubnunoreka [JOK

53 )
MePCIIEKTUBBI, SKOJIOTHUECKHE aCTIeKThI https://m.edsoo.ru/ff0d1356
SIIEPHOU PHEPTETUKU
DneMeHTapHble yacTulibl. OTKpBITHE

54 MO3UTpPOHA. MeTo 16l HAaOMIOICHUS U bubnuorexa [IOK

perucTpanyy NEeMEHTapHBIX YaCTHII.
Kpyrubrii cton «®yHnamMeHTaIbHBIE

https://m.edsoo.ru/ff0d0e38
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B3aMMO/ICUCTBHS. ENMHCTBO pu3nueckon
KApTUHBI MUPa»

55

Oranbl pazBuths actpoHomui. [Ipuxnannoe
¥ MUPOBO33PEHYECKOE 3HAYEHUE
acTpoHoMHHU. Bua 3B€31HO0TO HEba.
Co3zBe3nusi, SpKue 3BE€31bl, IIAHETHI, UX
BUAMMOE JBIkeHue. CoJTHeUHas cucTeMa

56

Coumne. CosiHeyHast aKTUBHOCTE. VICTOYHUK
sHepruu CoJiHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKHU.
3BE3/1pI ITABHOW TOCIIEI0BATEIBHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBuxkenne CoHIIa B
lanaktuxe. ['anaktuku. YEpHbIE NBIPHI B
sIIpax rajJakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PeukToBOE M3NTydeHUE.
MeraraiakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KontponbHas padota «1eMEeHTHI
aACTPOHOMHUU U aCTPOPUIUKU»

62

O6o06matomuii ypok. Ponb ¢pusuku n
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAIBHON H STHUYSCKOM
cdepax IesaTeIbHOCTH YeIOBEKa

63

O6o06maromuit ypok. Ponb u Mmecto puszuku
1 aCTPOHOMHHU B COBPEMEHHOW Hay4yHOI
KapTHUHE MHUpa

64

O6o6maromuit ypok. Ponb puznueckoit
TeOpHH B POPMUPOBAHUH NPEACTABICHUN O
¢bu3MUECKON KapTHHE MUPa




O6o6maromuii ypok. Mecto ¢uzndeckoit
KapTUHBI MUpPA B OOIIEM Py COBPEMEHHBIX

65 €CTECTBEHHO-HAYYHBIX MPEJICTABICHUH O !
pUpoe
66 PesepBHbIl ypok. MarautHoe noie. 1
DNEeKTPOMAarHUTHAS HHIYKIUS
67 PesepBHbIi YPOK. OnTuka. OCHOBBI 1
CIEIUAITBHON TEOPHH OTHOCUTEIBHOCTH
68 Pesepnbiit ypok. KBanroBas ¢usuka. 1 bubnuorexa [JOK
DjIeMeHTBI aCTPOHOMHHU U acTPODHUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






