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HOACHUTEJBHASA 3AIIMCKA

[Tporpamma no ¢uszmke 6a30BOr0 ypoBHS HA YpOBHE CpeAaHero odOimero oOpa3oBaHHs pazpaboTaHa Ha
OCHOBE TOJIO)KEHUH U TpeOOBaHUU K pe3ylibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelbHOW MPOrpaMMBL,
npeacraBieHHbix B @I'OC COO, a Takxke ¢ yuérom (denepanbHO pabodeil mporpamMmbl BOCIUTAHUS H
KOHIIETIINH MpernoaBaHus yaeOHoro npeamera «Pusnkay B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
Deneparun, peaan3yonnX OCHOBHbIE 00pa30BaTEIbHbBIE TPOTPAMMBI.

Cogepxanue mporpamMmbl Mo (U3MKE HaAIPaBICHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOW KapTUHBI
mupa obyvaromuxcsi 10—11 kmaccoB npu o0yueHuu ux pusuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesITeIbHOCTHOTO moxaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, HPEIMETHbIM M METANpPEAMETHBIM pe3yiabTaTaM oOOyuYeHHUs, a TakKke
YUUTBHIBAET HEOOXOJUMOCTh peaju3alliid MEXIPEJAMETHBIX CBsi3ed (M3UKH C €CTECTBEHHO-HAYYHBIMU
yueOHBIMU TpeaMeTaMu. B Hell ompenenstoTcs OCHOBHBIC e M3ydeHHs (U3UKH Ha YPOBHE CPEIHEro
o0rmiero o0pa3oBaHusl, IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHHUS Kypca (PU3UKH: JINYHOCTHBIEC, METAIIPEIMETHBIC,
npeaMeTHbIC (Ha 6a30BOM YpPOBHE).

[Tporpamma 1o (husmKe BKIIOYAECT:

® IUIAaHHpYEMBIC Pe3yJbTaThl OCBOCHUS Kypca (M3MKH Ha 0a30BOM YpOBHE, B TOM YHCIIE MPEIMETHBIC
pe3yNbTaThI MO rojiaM 00yUYeHUs;

e cozepkanue yaeOHoro npeaMera «Dusnkay 1mo rojgam o0ydeHusl.

Odu3rkKa KaKk Hayka 0 Hambosee OOLIMX 3aKOHAX MPUPOJbI, BBICTYINAs B Ka4eCTBE y4eOHOrO MpeaMeTa B
IKOJIE, BHOCHUT CYIIIECTBEHHBIN BKJIaJ B cUCTeMy 3HaHUI 00 okpyxkatoiiem mupe. [lIkonbHbIi Kype Gpusuku
— CHCTEMOOOPa3yIONINi ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIBKY (U3NUYECKHAE 3aKOHBI
JeKaT B OCHOBE IPOILIECCOB U SIBIIEHUN, M3ydaeMbIX XUMHEH, Ouosiorued, ¢uznueckoil reorpadpueil u
acTpoHomuei. Vcronp3oBaHMe W aKTUBHOE NpUMEHEHHE (U3MYECKUX 3HAHUN OIpeNeNseT XapakTrep U
pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTMH B cdepe IHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOJTyYEHHS
HOBBIX MaTE€pUaJIOB C 3aJaHHBIMU CBOICTBaMHM M Jpyrux. M3yuenue ¢u3uKuM BHOCUT OCHOBHOH BKJIaJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAyYHOU KapTUHBI MUpa 00y4aroumxcs, B GopMupoBaHUE YMEHUN TPUMEHSTh
HAYYHBIA METO]I TO3HAHMUSI IPU BBIMOJIHEHUH UMHU YU€OHBIX UCCIICIOBAHUA.

B ocHoBy Kkypca ¢u3uKu JUIsl YpOBHSL CpeIHEro oOIiero odpa3oBaHUs IMOJIOKEH DPsJl UIeH, KOTopble
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 TOCTPOEHUSI.

Hoesn yenocmnocmu. B COOTBETCTBUHM C HEM KypcC SIBISETCS JIOTMUECKU 3aBEPIUIEHHBIM, OH COIEPKUT
MaTepHal U3 BceX pa3ziesioB (PU3MKH, BKIHOYAET KaK BOIPOCH! KJIACCHYECKOM, TaK U COBPEMEHHON (U3UKU.

Hoes cenepanuszayuu. B cOOTBETCTBUM ¢ HE MaTepuasl Kypca GU3UKU OObETUHEH BOKPYT (PU3UUYECKUX
Teopuil. Benymum B Kypce siBisercs GOpMUPOBAHUE MPECTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepHH,
BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peanuzanus npennojaraeT HCIOJIb30BaHHE T'YMAaHHUTApHOTO MOTEHIIMANa
¢u3nuecKkoil HayKH, OCMBICIIEHHE CBS3M pa3BUTUS (U3MKH C pa3BUTHEM OOIECTBa, a TaKXkKe C
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTHYECKUMU MPoOIeMamMHu.

Hoes npuknaomnoii nanpasnennocmu. Kypc (U3MKK TpeanonaraeT 3HaKOMCTBO C IIHPOKUM KpPyrom
TEXHUUYECKUX U TEXHOJIOTMYECKHUX MPUIIOKEHUI U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peasu3yercs MOCPEICTBOM BBEACHUS 3JEMEHTOB COJEp)KaHUs, IMOCBSIIEHHBIX
9KOJIOTHYECKUM TMpoOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C Pa3BUTHEM TEXHMKH M TEXHOJOTWH, a
Tak)ke 00CYKAeHHsI MPo0IeM palliOHaILHOTO MPUPOIONOIB30BaHNUS U SKOJIOTHYECKON OE30MMacCHOCTH.

CrepKHEBBIMH DJIEMEHTAaMH Kypca (HU3UKHM Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs SBISIOTCS
¢usnueckue Teopuu (HopMHUpPOBAHKE MPEACTABICHUN O CTPYKTYpE MOCTPOCHUS (PU3HUECKON TEOPUH, POIIH
(dbyHIaMEHTAbHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX MPEJICTaBICHUAX O MpHUpPOJE, TpaHHUIlax
MPUMEHUMOCTH TEOPUH, 171l OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).



CuCTeMHO-IETETbHOCTHBIN MOAX0 B Kypce (PU3MKHU peanu3yeTcs Mpexae BCEro 3a CUéT OpraHu3aluu
OKCIIEPUMEHTATIbHONW JeATeIbHOCTH oOydarommxcs. Jlias 06a3oBOro ypoBHS Kypca QU3HKH — 3TO
UCIIOJIb30BaHUE CHCTEMbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB M JaOOpaTOpHBIX padoT,
KOTOpBIE B TIporpamme mno (u3uke OObEeIUHEHBbI B OOIIMI CIHUCOK YYEHHMYECKHX MPAKTHUYECKUX padoT.
Boiienenne B yka3zaHHOM IiepedHEe J1a0OpaTOpHBIX pPadOT, MPOBOJMMBIX JUIS KOHTPOJS W OLEHKH,
OCYILECTBIISICTCS yJaCTHUKaMU 00pa30BaTENLHOTO IMPOLECCa MCXOAS M3 OCOOCHHOCTEH IUIAHMPOBAHHS H
ocHamieHus: kabunera ¢usuku. Ilpu 3TOM oOecneunBaeTcs OBJIaJeHUE OOYYAIOIIUMUCA YMEHUSIMHU
MIPOBOJUTH KOCBEHHbBIE H3MEPEHHMs, HCCIEJAOBaHUS 3aBUCUMOCTEH (DU3MUECKHUX BEIMYMH U IOCTAaHOBKY
OTIBITOB I10 TPOBEPKE MPEAJIOKEHHBIX THIIOTES.

boubiioe BHUMaHKE YAEISIETCA PEMICHUIO PACYETHBIX U KAUECTBEHHBIX 3a1a4. [Ipu 3TOM 11 pacu€THBIX
3a[a4 IPUOPUTETOM SIBISIFOTCA 3a7audl C SIBHO 33JaHHON (PU3NUECKO MOJIENbIO, TIO3BOJISIONINE TPUMEHSTh
M3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJHOrO pas3jelia Kypca, Tak U HHTETpUpYs 3HAHUS U3 Pa3HbIX
pa3nenoB. [[ns kauecTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCA 3aJaHUs Ha OOBSICHEHHE MPOTEKaHUS
(GU3NUeCKUX SBICHUN M MPOIECCOB B OKPYXKAIOUIEH KU3HH, TpeOyromue BpIOOpa (GU3NIECKONH MOACTH IS
CUTYallMU IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmu GI'OC COO k mMarepHalbHO-TEXHUYECKOMY O0ECIeUeHUI0 yueOHOTO
nporecca 6a30BbIl ypoBeHb Kypca (GU3UKH Ha yPOBHE CpeHEro oliiero oopa3oBaHus JOHKEH U3y4aThCs B
YCIOBHAX TMPEIMETHOTO KaOMHeTa (PU3MKM WIM B YCJIOBHAX WHTETPUPOBAHHOTO KaOWHETa NpPEAMETOB
€CTECTBCHHO-HAYYHOr0 IHKJIA. B kabuHere (QU3HKK JODKHO OBITH HeoOXoammoe j1abopaTopHOe
0o0opysoBaHue Ui BHIMOTHEHHs YKa3aHHBIX B MPOrpamMme Mo pU3MKe YYCHUYECKHUX MPaKTUYECKUX paboT U
JEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JlemoHcTpanMoHHOE 000pyAoBaHKHE (OPMUPYETCS B COOTBETCTBHUM C IPUHLMIIOM MHHUMaJIbHOU
JIOCTaTOYHOCTH W 0OecneuynBaeT IOCTAaHOBKY IEPEYUCIEHHBIX B IporpaMmMe Mo (U3MKE KIHOYEBBIX
JIEMOHCTpalMi JUIsl HCCIEIOBAHUS U3Y4YaeMbIX SIBJICHUN U MPOLECCOB, IMIIUPHUECKUX U (PYHIaMEHTAIbHBIX
3aKOHOB, UX TEXHUUYECKUX IPUMEHEHUI.

JlaboparopHoe 00OpyAOBaHHME ISl YUYEHUYECKUX TMPAKTHUYECKUX paldoT ¢opMupyercss B BUJE
TEMaTHYECKUX KOMIUIEKTOB M OOECHeurBaeTcss B pacy€re OAHOr0 KOMILJIEKTAa Ha JBYX OOydaroIluxcs.
TemaTnueckue KOMIUIEKTHI Ja0OpaTOPHOTO OOOpPYNOBaHMS JOJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM aHAJOTOBBIX M IU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX W3MEPUTENBHBIX CHUCTEM B
BU/JIE IMUPPOBBIX J1aOOpaTOPHUHl.

OCHOBHBIMU LEJIIMU U3Y4YEeHHS PU3UKU B 001I1EM 00pa30BAHUU SBISIOTCS:

e (GopMHpOBaHHE MHTEpPECA U CTPEMIICHUS OOYyYaroImMXCs K HAYYHOMY M3YUEHHUIO MPUPOJbI, pa3BUTHE
UX UHTEJUIEKTYyaJIbHbIX U TBOPUYECKHX CIIOCOOHOCTEI;

® Da3BUTHE MNPEACTABICHUH O HAy4YHOM METOJE IO3HaHUS U (OPMUPOBAHUE HCCIIENOBATEIHCKOTO
OTHOILIEHHSI K OKPYKAIOLIUM SIBJICHUSM;

e (GopMHpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3Y4YEHHUsS OCHOB CTPOEHMSI MaTepuu M
(byHIaMEHTABHBIX 3aKOHOB (PH3UKH;

e (dopMUpOBaHHE YMEHUU OOBSCHATH SIBICHUS C MCIOIb30BAaHUEM (PU3NUYECKHX 3HAHUN M HayYHBIX
JI0Ka3aTeNbCTB;

e (hopMHpOBaHUE MPEICTABICHUHN O PO (PU3UKHU AJI Pa3BUTHUS APYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHUM.

Joctrxenne 3THX 1enel o0ecredrnBaeTcss pelieHueM ClIelylonMX 3ajad B Mpolecce M3Y4YeHHs Kypca
(bu3MKKN Ha ypOBHE CpeAHero oo1ero oopa3oBaHus:

e mpuoOpeTeHrne CHCTeMbl 3HAaHMK 00 OOmMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TCOPHSX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJISpHYIO (DU3UKY, AJIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY U DSJIEMEHTHI
acTpo(hu3uKu;

e (dopMUpOBaHHE YMEHUN MPUMEHATh TEOPETHUECKUE 3HAHUA i1 OOBsICHEHUs (PU3NUECKUX SIBJICHUN B
NPUPOIE U AT IPUHATUS MPAKTUUECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;



® OCBOEHHE CIOCOOOB pelIeHMs] Pa3jMyYHbIX 3a7ad C SIBHO 3aJaHHOW (hM3MuYecKoil Mofenblo, 3ajad,
M0JIpa3yMEeBAIOIINX CaMOCTOSITENIbHOE CO3/JaHie (PU3NUECKON MOJIENH, aJleKBaTHOM YCIOBUSM 3aJauH;

® TOHMMaHUE (PU3UYECKUX OCHOB U MPHUHIIUIIOB IEHCTBUS TEXHHUUYECKUX YCTPOMCTB M TEXHOJIOTMUYECKUX
MIPOLIECCOB, UX BIMUSHUS HA OKPYKAIOILYIO CPENyY;

® OBJIaJICHHE METOJaMH CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBEICHUS (PU3NUECKUX SKCIIEPUMEHTOB,
aHaJIM3a U UHTEPIpETAi HH(HOPMAIIUH, ONIPEICTICHIS IOCTOBEPHOCTH TOJTYYSHHOTO Pe3yIbTaTa;

® CO3/IaHHE YCTIOBH JUIsl pa3BUTHSI YMEHHH MPOEKTHO-UCCIIE0BATEIBCKOM, TBOPUECKOH 1€ATEeIbHOCTH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHB) Ha YPOBHE cpenHero odmiero ooOpasoBanusi oTBoauTcst 204
yacoB: B 10 kiacce — 102 yvaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Hefeno).

[Ipennaraemselii B mporpamMMe mo (QU3MKe MepedyeHb J1a0OpAaTOPHBIX U MPAKTUYECKUX padoT sBieTCA
PEKOMEH/IOBAaHHBIM, YUWTENb JeJaeT BBIOOP MIPOBEIACHHS JIaOOpaTOPHBIX PAOOT U ONBITOB C Y4ETOM
WH/IMBUIYAIbHBIX OCOOCHHOCTEH 00yJaromuXcsl.



COJEPXAHUE OBYUYEHUA
11 KUIACC

Pa3znea 4. JjekTpoguHaMuUKa

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[TocrossHHBIE MarHUThl. B3anMo1eiCTBHE MTOCTOSHHBIX MAarHUTOB. MarHutHoe 1mosie. BekTop MarHuTHOM
vHAYKIUU. [[puHIUI Cyneprno3uiuuM MarHUTHBIX MoJied. JIMHMM MarHuTHOW wHAYKUuMH. KapTuHa JMHUI
MarHuTHOM MHAYKIHMH MOJS NOCTOSHHBIX MAarHUTOB.

MarnuTHOoe 1oOJie MPOBOJHHMKA C TOKOM. KapTuHa JIMHUN MHIAYKUUMHM MAarHUTHOTO IOJISI JUJIMHHOIO
MPSIMOTO TIPOBOJHMKA W 3aMKHYTOr'O KOJIBLIEBOTO TPOBOAHHMKA, KATYIIKM C TOKOM. OmnbIT Dpcrena.
B3anmMozeincTere MpoBOJIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuia Jlopenua, e€ Moynb U HarnpaBjieHue. JIBuKeHue 3apsyKeHHOM YaCTULbl B OJHOPOJAHOM MAarHUTHOM
noie. Pabota cuner Jloperra.

SIBneHue 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BekTOpa MarHMUTHOM MHAYKUUHU. DJIEKTPOIABUKYIAS
cujia MHAYKLIMH. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIuu Papanes.

BuxpeBoe snekTpuueckoe moje. DIEKTPOABMXKYIIAs Cujla MHAYKIMU B IPOBOJHHUKE, IBMXKYLIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IOJIE.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HME CAMOUHAYKLIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHu4eckue yCTpPONUCTBA M MPAKTUYECKOE NPUMEHEHHUE: IMOCTOSHHBIE MAarHUTHI, 3JCKTPOMArHUTHI,
AEKTPOJIBUTaTeNb, YCKOPUTEIH JIEMEHTAPHBIX YACTUL, UHAYKIIUOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TOJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TOJISI.

B3aumMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIla Ha HOHBI SJIEKTPOJIATA.

SBneHue ANEKTPOMArHUTHON UHAYKITHH.

IIpaBuio JleHua.

3aBUCHUMOCTD AJIEKTPOJIBHXKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MAaTHUTHOTO MOTOKA.

SIBrieHNE CaMOMHTYKIINH.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

N3yueHnrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

WccnegoBanue necTBUSI TOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue ABieHUS IEKTPOMarHUTHON MHTYKIIUH.

Paznen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONEOAHUA

Koneb6arenpnas cucrtema. CBoOOAHBIE MexaHWUYeckue konebanus. ['apmonnueckue konebanus. [lepuon,
gacToTa, aMIiuTyna u (asa konebanuit. [IpyxuHHBI MasTHUK. MareMaTudecKuii MasTHUK. YpaBHCHHE
rapMOHHYECKUX Koyiebanuii. [IpeBpaieHne sHeprun mpyu rapMOHNYECKUX KOJICOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIE KoJeOaHHA B HACATHHOM KOJeOaTeIbHOM
KOHType. AHaJIOTHUA MEXIYy MEXaHMYECKHMMH M 3JIEKTPOMarHUTHBIMU KoseOaHusiMmu. @opmysna Tomcona.
3aKOH COXpaHEHHsI SHEPTUHU B UACATLHOM KOjeOaTeIbHOM KOHTYpE.



[IpencraBnenue o 3aTyxamoIIuX KosneOaHMAX. BBIHYXIeHHble MexaHudeckue kojeOaHus. Pe3oHaHc.
By aeHHbIE 3JIeKTPOMarHUTHBIE KOJIeOaHUsI.

[Tepemennbiii TOk. CUHYCOMAANBHBIN MEPEMEHHBIA TOK. MOITHOCTh NEPEMEHHOTO TOKA. AMIUTUTYJHOE U
JEMCTBYIOIIEE 3HAUEHHUE CUJIBI TOKA U HAIPSKEHUS.

Tpauchopmarop. [IpousBoacTBo, mepenada u MOTPEOICHUE SIECKTPUUESCKONH SHEPrUu. DKOIOTHYSCKUE
PUCKHM TPH MPOU3BOJICTBE 3JIEKTpO3HEpruu. KynbTypa KCIOIB30BAHUS 3JIEKTPOIHEPTUUA B MOBCEAHEBHOM
KU3HHU.

TexHudeckue yCTpPOMCTBA M IPAKTHYECKOE IPHUMEHEHHME: JJIEKTPUYECKUH 3BOHOK, I'€HEPAaTop
IIEPEMEHHOTI'0 TOKa, JIMHUU JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeIbHOM cucTeMbl (IPYKUHHBIN UM MAaTEeMaTUYECKUI MasTHUK).

Habmotenue 3aTyxaroniux kojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIEOaHNS.

OcmwnorpaMMbl  (3aBUCHUMOCTH  CUJIBI TOKA M HANpPSOKEHUS OT BPEMEHHU) JJIs 3JIEKTPOMArHUTHBIX
KoJ1e0aHuH.

Pe3onanc npu nocnenoBareabHOM COEIMHEHUH PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH M KOHAEHCATOpa.

Mopenb TuHUU 3IEKTPOIepeaayH.

Vuenuueckuii s3xcnepumenm, 1abopamopsie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOAA MAIIBIX KOJIEOaHUI rpy3a Ha HUTH OT JJIMHBI HUTH M MaccChl rpy3a.

HccnepoBanue nepeMeHHOro TOKa B LETIH U3 NOCIIEI0BATENbHO COEAMHEHHBIX KOHIEHCATOPa, KaTYIIKU U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpomMazHUMHbsLe 60IHbL

MexaHuueckue BOJIHBI, ycioBUs pacrpoctpaHeHus. Ilepuoa. CkopocTh pacnpocTpaHeHUs M JUIMHA
BosHEL. [lonepeunsie u mpoaonbHbIe BOMHBEL. HTepdepentus u nudpakius MeXxaHn4ecKuX BOJH.

3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBI. YCJIOBHSI M3Iy4eHHUsS 3JEKTPOMAarHUTHHIX BOJH. B3amMmHas opueHrtanus
BekTopoB E, B, V B oanexkrpomarauTHoOi BosiHEe. CBOWCTBAa 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KCHHE,
npenoMIieHue, mosipuszanus, qudpaxius, uarepdeperius. CKOpOCTh AMEKTPOMArHUTHBIX BOJH.

[Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHNEe ANeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI pauOCBA3U U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHrueckue ycTpoilcTBa U MPAKTUYECKOE TPUMEHEHUE: MY3bIKaJbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBas
JMArHOCTHKA B TEXHUKE U MEIUIIMHE, paaap, paauonpuéMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

Konebomeecs Teno Kak HCTOYHHK 3BYKA.

Habmonenue oTpakeHus U IpeIoMICHUS MEXaHUYECKUX BOJH.

Ha6monenue natepdepeHnu u AuPpakini MEXaHUIECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAXCHHE, IPETOMIICHUE, MOJSIpU3alus, JUPPaKIIHs,
UHTEepEPEHIIHSL.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeliHOEe pacnpoCTpaHEHHE CBETa B OJHOPOAHOM cpene. Jlyu cBera.
TodeuHblii HCTOYHHUK CBETA.

OTtpaxxenue cBeta. 3aKOHBI OTpakeHus cBeta. [locTpoenue n300pakxeHui B IIIOCKOM 3epKalle.



[Ipenomienue cBeTa. 3aKOHBI NPETOMIICHUS CBETAa. AOCONIOTHBIM MOKazaTenb mnpeiaomieHus. [lomHoe
BHYTpEHHee oTpakeHue. [IpenenbHbIi yrom MoJIHOro BHYTPEHHETO OTPAKEHUS.

Hucnepcus cera. CnoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparonue u pacceuBarouiye JuH3bl. ToHkas auH3a. DOKyCHOE paccTOsSHUE M ONTHYECKas cuia
TOHKON JMH3BL. [locTpoeHne m3o00paxkeHUi B COOMpAIOIIMX M PACCEMBAIONIUX JMH3aX. DOpMyla TOHKOM
JIMH3BL. Y BETMYEHUE, 1aBAEMOE JIUH30MU.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonaoBas ontuka. HHTepdepenuus cBera. KorepeHTHbIE WCTOYHHKH. YCJIOBHS HAOIOJCHUS
MakCUMYMOB U MHUHHMYMOB B UHTEPPEPEHIIMOHHONW KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpakuus cBeta. JudpakunoHHas pemérka. YciaoBUE HaONIOJCHMs TJaBHBIX MAaKCUMYMOB IpH
Ma/ICHUY MOHOXPOMAaTHYECKOTO CBETa Ha IU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiCTBa M NMPAKTUUYECKOE MPHUMEHEHME: OYKH, Jymna, (oToamnmapar, MpOEKIMOHHBIHN
anmnapar, MUKpOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKLHUOHHAS PEIIETKA, MOJIIPOU.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHue, OTpaXKEHUE U peioMieHHe cBeTa. OnTuyeckrue npuoopsl.

[losnHOE BHYTpEHHEE OTpakeHHe. MoJesb CBETOBOIA.

HccnenoBanue cBOMCTB N300payKeHUI B JIMH3AX.

Mopenn MEKpOCKOIA, TEIECKOIIA.

Habmronenne naTepdepeHnnn crera.

Hab6mronenue qudpakiuum cBera.

Habmtonenue nucnepcuu cBeta.

[Tonyyenue cnekTpa ¢ IOMOIIBIO PU3MBI.

[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKIIHOHHON PELIETKY.

HabmtoneHue nonsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne nokasaresns npesoMIIeHUs CTEKIIA.

WccnenoBanue cBONCTB N300paXKeHU B TMH3AX.

HabmtoneHnue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI CIeIMAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'paHnLIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. [1oCTynaThl crienMabHON TEOPUH OTHOCUTEIIBHOCTH:
VHBApHUAHTHOCTb MOAYJSI CKOPOCTH CBETA B BAKyyM€, IPUHIMI OTHOCUTENBHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aM€/JIEHNE BPEMEHH U COKPAILIEHUE JITUHBI.

OHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl € YHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHS IIOKOS.

Pa3nea 7. KBantoBas puszuka

Tema 1. Dnemenmol KEAHM OGO ONMUKU

®oronsl. opmyina [1nanka cBs3u s3HEpruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC (POTOHA.

OtkpsiTue u uccnenoBanue poroaddexra. OnbiTel A. I'. Ctonerosa. 3akoHsl poTodPdexra. YpaBHEeHHE
OuHiTeitna 1 porodddexra. «Kpacnas rpanunay porodddexra.

JNasnenue ceera. Onbitel I1. H. JIeGenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoilcTBa M INPaKTHUECKOE IPUMEHEHHE: (OTOIIEMEHT, (OTONATUMK, COJIHEUHAs
OaTapest, CBeTOIUOI.

Jlemoncmpayuu



®oTo3deKT Ha YCTaHOBKE C IUHKOBOU IIIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
CBeTOoauOI.
Conneunas 6atapest.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnbiTel Pezepdopaa no paccesHuro o -uactul. IlnanerapHas mMozens aroma.
IToctynatsr bopa. M3nydenue u nornouieHre GOTOHOB MPU MEPEXOAe aToMa ¢ OAHOTO YPOBHs SHEPrUH Ha
npyroii. Buasl cnektpoB. CriekTp ypOBHEH SHEPrUM aToMa BOJOPO/aA.
BoustHOoBBIE cBOMcTBa yacTull. Bonubl ae bpoinsa. KopryckyisspHO-BOJIHOBOM Tyanu3M.
CrioHTaHHOE U BBIHYKJECHHOE U3IIyYCHHE.
TexHuueckue ycTpoiicTBa W MPAaKTUYECKOE MPUMEHEHHE: CHEKTPalIbHbIM aHanu3 (CIEKTPOCKOI), J1asep,
KBaHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Pesepdopna.
Omnpenenenne AJIMHBI BOJIHBI JIa3epa.
Habnronenne muHeyaThIX CIEKTPOB U3ITyYCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6mronenue nuHeiHyaToro CrekTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTHI, J10Ka3bIBAIOLUE CIOKHOCTh CTpOeHUs sjapa. OTKpbITHE PAaaUOAKTUBHOCTH. ONBITHI
Pesepdopna nmo omnpeneneHuro cocTaBa pajiMOAaKTHBHOIO u3inydeHus. CpoiictBa anbga-, O6era-, ramma-
u3lydyeHus. BnusHue painoakTUBHOCTH HA )KMBBIE OPTAHU3MBI.
OtkpbiTHe TIpoTOHa M HeWTpoHa. Hyknonnas Mmoxens sigpa ['eitzenOepra—lBanenko. 3apsan snpa.
Maccosoe uncio sapa. M3otomnsl.
Anbda-pacnan. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amMmma-uznydyenue. 3aKoH pagoaKTUBHOTO
pacnaza.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
SAnepHsle peakuuu. JleieHne U CHHTE3 SAEP.
Snepubiii peaktop. Tepmosaepusiit cuntes3. [IpoGiemMbl M MEPCHEKTUBBI SIEPHOM 3HEPreTHKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.
OnemeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.
MeTto b1 HaOJIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHII.
®dyHnaMeHTaIbHbIE B3aUMOAEeHCTBU. EAMHCTBO (DM3nYecKoil KapTHHBI MHpa.
TexHnyeckue yCTpoilcTBAa M NPAKTHUECKOE INPUMEHEHME: NO3UMETp, Kamepa BuibcoHa, suepHbIN
peakTop, aToMHast 6omoa.
Jlemoncmpayuu
CuéTunK MOHM3UPYIOLUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHIL (IO TOTOBBIM (hoTorpadusim).

Paspnen 8. DiieMeHTBI ACTPOHOMUH U ACTPOPU3MKH

Dranbl pazBuTHs acTpoHoMUH. [IpUkinaHoe 1 MUPOBO33PEHUYECKOE 3HAUYEHUE aCTPOHOMUM.

Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKkue 3BE3/bI, INIAHETHI, KX BUIUMOE ABHKCHHUE.

ConHeuHas cucrema.

Comuue. ConHeuHass akTUBHOCTh. Mcrounuk nsHeprum ConHuma W 3BE3M. 3BE3NBI, MX OCHOBHBIC
XapakTepUCTUKU.  JlmarpaMmMa  «CHEKTpaJbHBIH  KJIacC  —  CBETUMOCTb».  3BE3Abl  TIJIABHOM
IOCIICIOBATEIIbHOCTH. 3aBHCUMOCTh «Macca — CBECTHMOCTBY» IS 3BE3J TJIABHOM IIOCICAOBATSIBLHOCTH.



Buytpennee ctpoenue 3BE31. COBpEMEHHBIE NPEJACTABICHUS O IMPOUCXOXKAEHUU U 3Bomounu ConHua H
3BE3. DTanbl )KU3HH 3BE3.

Muneunsiii [yt — Hama I'anaktuka. [lonoxenune m auxkenue ConHua B [Mamaktuke. THIBI TajlakKTHK.
Pannoranaktuky u kBa3zapel. YEpHBIE ABIPBI B A1pax rajJakTHK.

Bcenennas. Paciiupenue Beenennoid. 3akon Xa60ma. Pa3beranue ranaktuk. Teopus bonbmoro B3pbiBa.
PenukToBoe n3nydyenue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmtonenuss HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUH IS
oIpesieNieHUs] MOJOXKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3qusi CeBepHOro
IIOJTYLIApHsL U SIPKUE 3BE3IBL.

Habmronenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

Oo6o0marnee NoBTOpeHne

Ponb ¢u3uku ¥ acTpOHOMHHM B YKOHOMHYECKOM, TEXHOJIOTMUECKOH, COIMATbHOM M 3THYECKOH cdepax
JESTeTbHOCTH YEJIOBEKa, POJb U MECTO (PM3MKUM M aCTPOHOMHUHU B COBPEMEHHOH HAyYHOH KapTHHE MHpa,
poiib  PU3MYECKOW TEOpuUu B (POPMHUPOBAHUU MPEACTABICHUN O (PUINYSCKOW KapTUHE MHpa, MECTO
¢bu3nyeckoil KapTUHBI MHpa B OOLIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O
MIPUPO/JE.

Me:xnpeamerHble CBSI3U

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce OCYIIECTBISIETCS C YU4ETOM COJEPKATEIHHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmvle noHsimusl, CBI3aHHbIE C U3YYEHHEM METOOB HAYYHOTO MO3HAHUS: SIBJICHHE, HAYYHbII
(dakT, runote3a, ¢ulMUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOJIOJIEHWE, DKCIIEPUMEHT, MOJICTUPOBAHHE,
MO/JI€JIb, U3MEPEHUE.

Mamemamuxa: pelieHUue CUCTEMbl YPaBHEHUI, TPUTOHOMETPHUYECKHE (QYHKLIMHU: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX IPOEKIUM Ha OCH
KOOpJMHAT, CJIOKEHUE BEKTOPOB, IIPOM3BOJHBIE JJIEMEHTApHBIX (YHKIUH, TNpPU3HAKK M0100Us
TPEYroJIbHUKOB, OINpeIeiIeHHE IIJIOAAN IOCKUX GUryp u o0béMa Tell.

buonocus: snekrpudeckue sBICHUS B )KMBOW NpUpOJE, KolebaTerabHbIe JBHKEHHUS B KMBOW MPUPOJIE,
ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJE, IEUCTBUE PAaUALIUU HA KUBBIE OPraHU3MBI.

Xumusa: CTpOEHHUE AaTOMOB W MOJEKYJ, KpHUCTaUIMYECKass CTPYKTypa TBEPABIX Tel, MEXaHU3MbI
o0pa30BaHMs KPUCTAUINYECKON PEIIETKH, CIEKTPAIbHBINA aHAIN3.

l'eoepaghus: mMarHUTHBIE TOJIOCA 3€MIIM, 3aJI€KH MArHUTHBIX Py, (OTOCHEMKA 3eMHON MOBEPXHOCTH,
IIpeICKa3aHue 3€MIIETPSICEHUH.

Texuonozus: TMHUM 3JEKTpoOIepeaayd, TeHEpaTop NEPEMEHHOT0 TOKa, 3JIEKTPOABUTaTENb, WHIYKIIMOHHAS
neyb, pajaap, paAUONpPUEMHMK, TEIEBU30p, aHTeHHa, TeinegoH, CBU-neub, mpoeKIMOHHBIA amnmapar,
BOJIOKOHHAs ONITHKA, COJTHEYHast OaTtapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEITHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne ydeOHoro mpenMera «Du3uka» Ha ypoBHE CpelHEro ooimero oopasoBaHus (0a30BbI YPOBEHB)
JOJDKHO O6CCHC“II/ITB JOCTUKCHHUC CJICAYIOIUX JINYHOCTHBIX, MCTAIIPECAMCTHBIX n MPECAMCTHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JlnuHOCTHBIE pe3yibTaThl OCBOCHHUS ydeOHOro mpenmera «@DHU3MKa» TOIDKHBI OTpakaThb T'OTOBHOCTh WU
CIOCOOHOCTh OOYYAIOMIMXCSl PYKOBOACTBOBATbCSA C(POPMUPOBAHHOW BHYTPEHHEW IO3UIMEH JIMYHOCTH,
CHUCTEMOH LIEHHOCTHBIX OpHMEHTAllMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHUH, COOTBETCTBYIOIIHUX
TPaJULMOHHBIM LIEHHOCTSIM POCCUIICKOro OOIIecTBa, pacIIMpEeHUE JKU3HEHHOIO OIbITa M OIbITA
JESTENIbHOCTH B MPOLIECCE PEATU3allii OCHOBHBIX HAIPaBJIEHUIN BOCIIUTATEILHOM AEATEIbHOCTH, B TOM YHCIIE
B YaCTH:

1) rpa:knaHcKoOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh TPAKIAHCKOM MO3ULUHU OO0ydYaroLlerocs Kak aKTHMBHOI'O M OTBETCTBEHHOIO 4YJIeHa
pPOCCHICKOTro 00IIIEeCTBA;

MPUHATHE TPATUIIMOHHBIX 00MIEYETIOBEYECKIX TYMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO J€ATEBHOCTh B HHTEpPECcax Ipa)KIaHCKOro oOIIecTBa, y4yacTBOBaTh B
caMmOyIpaBJIeHMH B 00pa30BaTeIbHOM OpraHu3aluy;

YMEHHE B3aUMOJCICTBOBATb C COLUAIbHBIMU HMHCTUTYTaMU B COOTBETCTBUM C HUX (QYHKUUAMU MU
Ha3HAaYeHHEM;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOU JEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K IOCYAapCTBEHHBIM CHMBOJAM, JOCTHKEHHUSM POCCHICKUX Y4YEHBIX B oOiactu
(GU3UKU ¥ TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 U NPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HAa MOpPAJIbHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JEATEIBHOCTH YUEHOTO;

OCO3HAaHME JIMYHOTO BKJIaJia B IOCTPOEHHE YCTOWYMBOTO OYAYILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYas SCTETHKY HAay4dHOTO TBOPYECTBA, MPUCYLIETO (U3MUECKOI
HayKe;

5) TPy/A0BOTO BOCIUTAHUS

MHTEpEC K pa3inyHbIM chepaM NpodecCHOHATbHON NEATEIbHOCTH, B TOM YHCIE CBA3aHHBIM C (DPU3UKOU U
TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymiel mpodeccuu M peaan30BbIBaTb COOCTBEHHbIE
YKU3HEHHBIE IIJIaHbl;

TOTOBHOCTb M CITIOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHUIO B 00JacTH (U3MKU HA MPOTSKEHUH BCEH
KU3HU;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

C()OPMHUPOBAHHOCTb HKOJOTHYECKOM KYJIbTYpbl, OCO3HAHUE TIJO0AJBHOIO XapakTepa HKOJOTHYECKUX
npobiewm;

IJIAHUPOBAHUE U OCYIIECCTBICHUE ACUCTBUU B OKPYKAIOIICH Cpelle Ha OCHOBE 3HAHMS LICJIEH YCTOWYHUBOIO
pa3BUTHS YEIIOBEUECTBA;



pacimipCHuC OnbiTa ACATCILHOCTU SKOJIOTHYECKOHU HAIpaBJICHHOCTU HAa OCHOBC UMCIOIIUXCA 3HAHHUU 1O
busnke;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(hOPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS (PU3UUECCKOU
HAYyKH;

OCO3HAHHME IICHHOCTH HAYYHOH IesATeIbHOCTH, TOTOBHOCTh B IpoIlecce U3ydeHHsI (PU3MKH OCYIIECTBIIATH
MPOCKTHYIO M UCCIICIOBATEIILCKYIO IEATEILHOCTh HHIMBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

CaMOCTOSITEIILHO (POPMYITHUPOBATEH U AKTYAITH3UPOBATEH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEIEIATH LEIH AESITeIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX IOCTUIKEHNUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pazpabarhiBaTh IUIAaH pEHIEHUS MpoOIeMbl € Y4ETOM aHajdu3a HMEIOIIUXCS MaTepUalbHBIX U
HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB IIECJISIM, OLICHHUBATH PUCKHU
MOCJIEJICTBUM JI€ATEIbHOCTH;

KOOPJIUHUPOBATh M BBINOIHATH PabOTy B YCIOBUSX PEAIBbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBble uccienoBarebckue A1eiCTBHA:

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHSAMHU U METOIaMU (PU3MUECKON HAYKU;

BJIQJIETh HAaBbIKAMHU Y4EOHO-MCCIIEIOBATENBCKOM M TMPOEKTHOM NEATeTbHOCTH B OO0JAcTH (PU3HKH,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEHIeHHUS 3amad (HU3NIECKOTO
COJIepKaHusl, TPUMEHEHUIO PA3JIMYHBIX METO/I0B [TO3HAHMS;

BIIQ/IETh BUJAMH JESATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETalru, NMPeoOpa3oBaHHUI0 U
MPUMEHEHHUIO B PA3NIMYHBIX yUYEOHBIX CUTYalMsIX, B TOM YHUCJE MPU CO3JaHUU YIEOHBIX MPOEKTOB B 00JIACTH
buznky;

BBISIBJIATh TPUYMHHO-CJIEICTBEHHBIE CBSA3M U aKTyaJIM3UPOBATH 3a/lauy, BBIBUIATh TMIOTE3Yy €€ pEellIeHHUs,
HaxXOJIUTh apryMEHTHI Ui JOKA3aTelIbCTBa CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUH PELLICHUS;

AQHAIM3UPOBATh TIOJYYCHHBIE B XOJI€ pEIICHUS 3aJaud pe3yiabTaThl, KPUTHYECKH OIICHUBATH UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCJIOBUSX;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33/Ja4yd B 00pa30BaTENbHOUN NEATENHHOCTH, B TOM YHUCIE TpHU
U3YYEHUU (DU3HKHY;

JaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh NIEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEIEATEILHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEU, TPEeAJIaraTh OPUTHHAIbHBIE TOAXO/bI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 337]a91, JOMYCKAIOUE ATbTePHATUBHBIC PEIICHMUS.

PabGora ¢ undgopmaunmeii:

BJIQJICTh HaBBIKAMU MOJy4YeHUsT HHPOpMAUK (DU3UIECKOTO COJAEPKaHHUsS W3 MCTOYHHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIbHO ~OCYIIECTBJISATh TIOWCK, aHalIW3, CHCTEMAaTHU3allMI0 W WHTEPIpETANi0 HHPOpMAIUU
Pa3TUYHBIX BUJIOB U (POPM MpEACTABICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BaTh CPECTBAa MHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B PEIICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX W OPraHU3alMOHHBIX 33/ad C COOJIOJeHHEM TpeOOBAaHHW DPrOHOMHUKH, TEXHHKHU



0€30MaCHOCTH, TUTHEHBI, PEeCypcocOEepeKeHUs, MPABOBBIX M OSTHUYECKUX HOPM, HOPM HH(POPMALIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NICCKOTO COMCPIKAHUS B Pa3IMIHBIX (popmarax ¢ yuéToM HazHAYCHHUS HH(DOPMALIHH U
IIEJICBOM ayTUTOPUH, BBIOMPAsi ONTUMAIbHYIO (JOPMY MPEACTABICHUS M BU3YAJIN3ALIUH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYILIECTBIAThH OOIIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHO JIEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIlMd U CMATYATh KOH(MIUKTHI;

pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUyaTIbHOU pabOTHI;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JIEHCTBUU C Y4ETOM OOILIMX HMHTEPECOB U BO3MOXKHOCTEM
Ka)KJ0r0 WIEHA KOJIJIEKTUBA;

IIpUHUMAThL LCJIN COBMECTHOM ACATCIIbBHOCTH, OPTraHHU30BbLIBATH U KOOPAWHUPOBATH I[CﬁCTBPISI no eé
JOCTHKEHHUIO: COCTABJIATH IJIAH JIEHCTBUI, paclpenensTh Poiu ¢ Y4€TOM MHEHUH y4aCTHUKOB, 00CYXIaTh
pe3yJbTaThl COBMECTHON PaOOTHI;

OLCHMUBATH Ka4€CTBO CBOCro BKJIaJa HW KaXAOIro0 Yy4YaCTHUKAa KOMAaHIbBI B 06HII/H>'I pe3yiabTar 110
pa3paboTaHHBIM KPUTEPUSIM;

mpeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WJEH C TMO3WIMH HOBHU3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH;

OCYHICCTBJIATDL IMO3UTHUBHOC CTPATCTUUCCKOC MMOBCACHHUE B PA3JIMYHBIX CUTyallUAX, MPOABJIATH TBOPUYCCTBO U
BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe yHHBepcaibHbIe y4eOHbIe AeiicTBHSA

Camoopranmusanmus:

CaMOCTOSITEJIbHO OCYILECTBIIATh IIO3HABATENbHYIO JAEITEIbHOCTh B 00JacTH (U3UKHM M aCTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (DOPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;

CAMOCTOSITENILHO COCTaBJATh IUIAH pELICHHMS Ppacu€THBIX M KAaueCTBEHHBIX 3a/ad, IUIaH BBINOJIHEHUS
PaKTUYECKOH paboThI C yYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUTEHHIA;

J1aBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIlICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMHU B 00JaCTH (PU3NKH, IOCTOSHHO MOBBILIATH CBOU
00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHATBHBII HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh, OLEHHBATH COOTBETCTBUE
PE3yJIbTAaTOB LEISAM;

BJIa/IETh HABBIKAMHU ITO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUN U MBICIUTENbHBIX
IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI pedIeKCHUN TSl OLICHKU CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PEUICHHUS 110 UX CHIDKEHHIO,

MPUHUMATh MOTHBBI M QpTYMEHTHI IPYTUX MIPH aHAIIN3€ PE3YIIbTaTOB ACSATEIbHOCTH;

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAIN3E PE3YNIbTAaTOB JACITEIbHOCTH;

IIPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B npornecce nocTHkeHHs TMUYHOCTHBIX PE3YIbTATOB OCBOEHUS MPOTrPAMMBI 110 (PU3MKE ISl YPOBHS CPETHETO
o0miero o0pazoBaHMsl y 00y4aroIMXCsl COBEPILIEHCTBYETCS AMOLMOHAIbHBIN MHTEIUIEKT, MPEeAnoararini
c(hOpPMUPOBAHHOCTH:



CaMOCO3HAHUS, BKIIOYAIONIETO CIOCOOHOCTh TOHMMATh CBOE HMOIMOHAIBHOE COCTOSIHHE, BHJIETh
HaIpaBJICHUS Pa3BUTHs COOCTBEHHON AMOITMOHAIBHOM c(hephl, OBITh YBEPEHHBIM B ceO¢€;

CaMOpETYJIMPOBaHUs, BKIIIOYAIOIIETO CaMOKOHTpPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE
IIOBCACHUC, CHOC06HOCTB AAIITUPOBATLECA K SMOLMOHAJIBHBIM H3MCHCHHUAM W HNPOSABIIATH FI/I6KOCTB, 6BITB
OTKPBITEIM HOBOMY;

BHYTPCHHEH MOTHBAIIMM, BKJIIOYAIONICH CTPEMJICHHE K JIOCTHIKCHHIO IIEIM W YCIEXy, OINTHUMH3M,
WHHUIIMATHBHOCTh, YMEHUE JIEHCTBOBATh UCXOSI U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIOUICH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHUE JIPYTHX, YUUTHIBATH €r0 IMPH
OCYILIECTBIICHUH OOIICHNUS, CTIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COIIMAJIHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHHS C JPYTMMH JIFOJBMH,
3a00TUTHCS, TIPOSIBIIATH HHTEPEC M pa3peniath KOH(PIUKTHL.

INPEAMETHBIE PE3YJIbTATbBI

K xoHny obOywyenuss B 11 kiacce mpenMeTHblE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI OTpa)arb
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

J€MOHCTPHPOBATh Ha MPUMEPAX pojb U MECTO (PU3MKU B (POPMUPOBAHMM COBPEMEHHOW HAyYHOMH KapTHHBI
MHpa, B pPAa3BUTHM COBPEMEHHOW TEXHUKM M TEXHOJOTMM, B IIPAKTUYECKOW JEATEIBbHOCTH JIIOAEH,
LEJIOCTHOCTh U €IMHCTBO (PU3NUECKON KApTHUHBI MUPA;

YUUTBIBATh IPAHULIBI IPUMEHEHHS U3YUEHHBIX (PU3NYECKUX MOJIENeil: TOUSUHBIN NEKTPUUECKU 3aps, 1y
CBETa, TOYCUHBI HCTOYHMK CBETA, SiAEPHAsL MOJIEb aTOMa, HYKJIIOHHAs MOJIE/Ib AaTOMHOTO si/ipa NP PELIeHUN
bu3HYeCcKuX 3a1a4;

pacrio3HaBaTh (pusnyecKkue sBICHHUS (IPOLECCH) U OOBACHATh X HAa OCHOBE 3aKOHOB AJIEKTPOJUHAMUKH U
KBAaHTOBOH (DPU3MKH: 3JIEKTpUYECKas MPOBOAUMOCTb, TEIIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JAECUCTBUS
TOKA, B3aMMOJEHCTBUE MAarHUTOB, dJIEKTPOMarHUTHasl MHAYKLUSA, JEHCTBUE MAarHUTHOTO T10OJIS HA TPOBOJHUK
C TOKOM U JBUXYIIUICS 3aps], 2JIEKTPOMAarHuTHbIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEWHOE pacpoCTpaHEeHNE
CBETa, OTpakeHHE, MpejoMiIeHHe, MHTephepeHrs, AUPpaKkuus U TMOJIIpU3aLusi CBETa, JUCIEPCHs CBETa,
dorornekrpudeckuii apdext (hotodrddext), cBeToBOoE naBlIeHHE, BO3HUKHOBEHHE JMHEHYATOTO CIEKTpa
aToMa BOIOPOJa, ECTECTBEHHAs! M UCKYCCTBEHHAs! PaJi0aKTUBHOCTD;

ONHCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE, ONTHUYECKUE, DIEKTPUUECKYIO
IPOBOAMMOCTh Pa3jIMYHBIX CpEeA) U DIIEKTPOMATHUTHBIEC SIBJIEHUS (IIPOLIECCHI), MCHOJB3Yys (QU3NUYECKue
BEJIMYMHBI: JIEKTPUUECKUN 3apsijl, CHJIa TOKA, MIEKTPUUECKOE HANPSIKEHUE, dJIEKTPUUECKOE CONPOTUBIICHHE,
Pa3HOCTh MOTEHIUAIOB, AJIEKTPOABIIKYIIAs Cuila, paboTa TOKa, MHAYKIUS MarHUTHOTO MOJs, cuiia Amrepa,
cuna JlopeHua, MHAYKTUBHOCTh KaTYIIKH, SHEPTHsl AJIEKTPUYECKOT0 M1 MarHUTHOTO IOJIEH, IEPUO U YacToTa
Kosie0aHui B Kosie0aTeIbHOM KOHTYpE, 3aps] U CHJla TOKa B MPOIECCe FapMOHUYECKHUX AJIEKTPOMAarHUTHBIX
KosiebaHui, (HOKYyCHOE pacCTOsSHHMEe U ONTHYecKas CHJia JIMH3BI, MPHU OMUCAHWU TPABHIBHO TPAKTOBATh
(GU3MUeCKUil CMBICT HCIIOJIb3YeMbIX BEIWYMH, MX OOO3HAYEHHMS U €IUHMIIbI, YKa3blBaTh (OPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (DU3HUECKYIO BEIMUUHY C JPYTUMHU BETMYUHAMU;

ONKCHIBAaTh W3YYEHHbIE KBAHTOBBIE SIBJIEHUS M IPOLECCHI, WUCIOJIb3Ysd (U3NYECKUE BETUYHMHBI: CKOPOCTH
9JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, YHEPTUS U UMIYJIbC (POTOHA, IEPUO/I MTOTypaciajia,
SHEprus CBS3U aTOMHBIX SJI€p, IPU OMMCAHWU MPABWIBHO TPAKTOBATh (PU3NUYECKUN CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX 0003HAYEHUS U €IMHHULIbI, YKa3bIBaTh (DOPMYIIbI, CBS3bIBAIOIINE JaHHYIO (PM3MUECKYIO BEIUUNHY
C IpYTUMH BEJIMYUHAMHU, BBIYUCISATH 3HaUeHHE (PU3NUECKON BETHUNHBI,

aHAJTM3UPOBaTh (PU3MUYECKHE MPOLECCHl M SBICHUS, UCIONb3YS (U3UYECKUE 3aKOHBI M MPUHIUIBL: 3aKOH
Oma, 3aKOHBI TOCJIENOBATEIBHOIO U IMAPAJIENBHOIO COEIMHEHUs IMPOBOAHUKOB, 3akoH Jlxoyns—JleHua,
3aKOH 3JICKTPOMArHUTHOW MHAYKIMH, 3aKOH MPSMOJIMHEHHOr0 paclpOCTPaHEHUs CBETA, 3aKOHBI OTPa)KEHUS
CBETa, 3aKOHBI MIPEJIOMJICHUS CBETA, ypaBHEHHE DiHIITeHHA U1l GoTo3(deKTa, 3aKOH COXPAHEHUS SHEPTHH,
3aKOH COXPaHEHUS HMITYJIbCA, 3aKOH COXPAaHEHUS 3JIEKTPUUYECKOrO 3apsia, 3aKOH COXPAHEHHsS MacCOBOTO
qucia, nocTyaaTsl bopa, 3aKOH paroaKkTUBHOTO pacmaja, MpH 3TOM Pa3IMdaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4eCcKoe BBIPAKEHHUE U YCIIOBUS (IpaHUIIbI, 00JacTH) MIPUMEHUMOCTH;



OIpEAEIATh HAIPABJIEHUE BEKTOPAa MHIAYKIMM MArHUTHOTO IIOJISI MPOBOJHUKA C TOKOM, CHJIBI Ammepa u
cunel JIopeHia;

CTPOMTH U OMHUCHIBATh N300pakeHNE, CO3/1aBa€MO€ IIIOCKUM 3e€pKajiOM, TOHKOW JTMH30M;

BBINOJIHATh HKCHEPUMEHTHI 10 HCCIICAOBAHHIO (U3NYECKUX SBICHUH W MPOIECCOB C HCIOJIb30BaHUEM
OpSAMBIX UM KOCBEHHBIX HM3MEpPEHHi: MpH 3TOM (HOPMYIHPOBATH MpOOJeMy/3aqady M THUIOTE3y Yy4eOHOro
JKCIIEPUMEHTA, COOUpaATh YCTAHOBKY U3 MPEAJI0KEHHOT0 000pyI0BaHUS, IPOBOJUTH OMBIT U (HOPMYIUPOBATH
BBIBOJIbBL;

OCYIIECTBIISATH NPSMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIWYHH, IIPU 3TOM BHIOMPATh ONTHUMAIIbHBIN
Croco0 U3MEpPEHHsI U MCTI0JIb30BaTh U3BECTHBIE METO/IbI OIICHKH MOTPEUTHOCTEH N3MEPEHHIT;

UCCIIEIOBATh 3aBUCUMOCTU (DM3MUECKUX BEIMYMH C HCIIOJIB30BAHMEM IMPSMBIX H3MEPEHUI: IMPH 3TOM
KOHCTPYHPOBaTh YCTaHOBKY, (PMKCHUPOBATH PE3yJIbTAaThl MMOJTYYEHHON 3aBUCUMOCTU (U3NYECKUX BEIMYUH B
BUe TabauIl U rpaduKoB, 1€1aTh BBIBOABI 110 pE3yIbTaTaM HCCIIeIOBAHNUS;

coOmogarh mpaBwia O€30MacHOTO TpyJda TNpPU NPOBEACHWH HCCIENIOBAaHMKA B paMKax y4eOHOTo
9KCIIEPUMEHTA, Y4eOHO-HCCIeI0BATEIbCKONW M IPOEKTHOM ASSITENbHOCTU C UCTOIb30BAHUEM M3MEPUTENbHBIX
YCTPOMCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

pemars pacuéTHbhIC 3a7add C SIBHO 3aJaHHON (DPU3MYECKOH MOJENbIO, MCIONB3Ys (PU3UYecKHe 3aKOHBI U
NPUHIUIB, HA OCHOBE aHAJIM3a YCIIOBHS 33Ja4l BBIOMpPATh (DU3NYECKYIO MOJENb, BBLICIATH (PH3UUECKUE
BEIMYMHBI U (POopMynbl, HEOOXOAMMBIE Al €€ pelIeHHs], MPOBOJUTH PACUEThl U OICHHBATh PEATbHOCTH
MOJy4EHHOT0 3Ha4YeHUsl (PU3UUECKOI BETUYMHBL;

peniaTh KAadyeCTBEHHBIC 3aJa4d: BBICTPAWBAaTh JIOTUYECKHM HENPOTUBOPEUMBYIO ILIEMIOYKY PACCYKIACHHUM C
OIOPOi Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCIOJIb30BaTh MPH PEIICHUH Y4eOHBIX 3a7ad COBPEMEHHbIe MH(OPMAIMOHHBIE TEXHOJOTUH JJIsi MOMCKa,
CTPYKTYpUPOBAHUS, HWHTEPIPETAllUd U TPEJCTaBICHUS Y4eOHOW W HAYYHO-TOMYJISpHOW uHpopmanuu,
MOJIyYEHHOM M3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(POpMaIIHUIO;

OOBSACHATh MPUHIMIBI JIEHCTBUS MalIMH, TPUOOPOB U TEXHUYECKHX YCTPOMCTB, pa3ivyaTh YCIOBUS HX
0€30I1aCHOr0 MCI0JIb30BaHMs B TOBCEHEBHOM JKU3HU;

MPUBOJUTh TPHUMEPHl BKJIAJa POCCHUMCKMX M 3apyOEKHBIX YYEHBIX-(QU3UKOB B pPa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUpPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 10 (U3MKE B IOBCEIHEBHOMN KU3HU A o0ecrieueHus: 6e30MacHOCTH
npu oOpalieHHH ¢ NMpUOOpaMu U TEXHUYECKUMH YCTPOMCTBaMU, AJISi COXpaHEHHs 370POBbs U COOIIOIEHUS
HOPM DKOJIOTHYECKOT0 IIOBEICHUS B OKPYXKAIOLIEN CPele;

paboTaTh B TpyIIE C BBHIIOJHEHHUEM pa3IUYHbIX COIHAIBHBIX pOJEH, MIaHUpOBaTh pPabOTy TPYIIIIHI,
PAlMOHANIBHO paclpeAesaTh OO0S3aHHOCTH W IUIAHUPOBATh JAEATEIbHOCTh B HECTAHJAPTHBIX CHUTYaIUsX,
a/IeKBaTHO OLIEHMBATh BKJIAJ KaKJOTO M3 YYACTHUKOB TPYMIBI B PELICHHE paccMaTpUBAEMON MPOOJIEMBI.



TemaTH4ueckoe INIAHUPOBAHUE

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 15 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 15
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 15 1 bubnmnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 7 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 15 3 https://m.edsoo.ru/7f41c97c
Hroro 1o pasneny 37

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 5 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 5
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 7 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 6 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

Uroro no pazgeny

22

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 6 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 6
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 11 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pazneny 11
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c







IMoypounoe niianupoBanue 11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero Konrpoabueie  Ipaxrueckue U3Y4YEeHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl

[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
BekTop MarHuTHON MHAYKITUH. 03.09.2024  https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIUU
MarauTtHoe 1oJe MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmMopeiicTBre MpOBOIHUKOB C 04.09.2024  https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlelicTBME MarHUTHOTO TTOJIS HA 1
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa. 05.09.2024

4 JlabopaTtopHas pabota «3yueHue 1 1 bubnmnorexa [JOK
MarHUTHOTO TIOJISI KATYIIKH C TOKOM» 10.09.2024  https://m.edsoo.ru/ffOc98fe
JlaGopatopHnas pabora

5 «HccnenoBanue neicTBuUS 1 1 bubmuoreka [{OK
MTOCTOSIHHOTO MarHUTa Ha PaMKy ¢ 11.09.2024  https://m.edsoo.ru/ff0c9ac0
TOKOM»
JlelicTBME MarHUTHOTO TTOJIS HA

5 JBUKYITYIOCS 3apSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa cuiibr 12.09.2024  https://m.edsoo.ru/ff0c9df4
Jlopenua

7 MaruuTHbIE CBOMCTBA BEILLECTBA. 1
Pemenue 3a1a4 Ha IPUMEHEHHUE CUITBI 17.09.2024



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Awmrniepa u cuisl JlopeHua.

DnekTpoMarHuTHas MHAykuus. [lotok
BEeKTOpa MarHuTHOU uaaykuuu. 3/1C
WHJTYKIHH.

3aKOH 3JICKTPOMarHuTHOM MHIYKIIUU
®dapages

18.09.2024

19.09.2024

10

[IpaBuio Jlenna

24.09.2024

11

12

13

14

Jlaboparopuas pabora
«HccnenoBanue sBICHUS
3HeKTpOMaFHHTHOﬁ HHIAYKIOHUW

NunyktuBHOCTS. SIBIIEHUE
camonHykiuu. 9J1C caMOMHAYKINN.
DHeprus MarHUTHOTO MOJIS KaTyLIKU
C TOKOM. DJIEKTPOMarHuTHOE 1oJie

TexHndeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
JJIEKTPOMArHUTHI, JJIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
WHIYKIMOHHAs I1€Yb

O6o06maromuit ypok «MarautHoe
noJje. DIEKTPOMarHUTHAS HHIYKIHS

25.09.2024

26.09.2024

01.10.2024

02.10.2024

bubnuoreka [{OK
https://m.edsoo.ru/ff0cal50

bubnmnorexa LIOK
https://m.edsoo.ru/ff0ca600

but6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

15

KonTponbnas pabora no teme
«MarsHutHoOe 1ose.
DNeKTpOMarHuTHasi HHIYKIUS

03.10.2024

but6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

16

CB0OOIHBIE MEXAHUYECKIE
KoJjiebanus. ['apMoHnyeckue
KoJieOaHus. YpaBHEHUE

08.10.2024

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHHYECKHUX KOJIeOaHUH.
[peBparieHue sHEPriuu

17

18

19

[Ipy>XMHHBIN 1 MaTEMaTUYECKUN
MasTHHUKHU.

JlaGopaTopHas pabota
«HccrenoBanue 3aBUCUMOCTH
MeproJia MajibIX KojieOaHuii rpy3a Ha
HUTH OT JUTUHBI HUTH W MacCChI TPy3a»

Pemenue 3amau mo treme
«MexaHu4ecKHe KojIeOaHus»

09.10.2024

10.10.2024

15.10.2024

20

Brmnyxnennsie koneOanus. Peonanc.

Pemenue 3agau

16.10.2024

21

Koneb6arenbHblil koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHMs B
U/ICTEHOM K0J1e0aTeIbHOM KOHTYpE.
AHaorust MeXa1y MEXaHHYECKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOaHUSIMA

17.10.2024

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcb820

22

23

24

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATTBHOM
KoJ1e0aTeIbHOM KOHTYpE

Hpe[[CTaBJ'IeHI/IC 0 3aTyXaruux
KoJIeOaHMSX. BBIHy)KI[CHHLIC
OJICKTPOMArHMuTHBIC KoJieOaHUs

Pemenwne 3amay "XapakTepucTUKH -
M KoJie0aHuit"

22.10.2024

23.10.2024

24.10.2024

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcb9c4

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbb86

25

[TepemeHnHBIN TOK

06.11.2024

26

CuHycougalbHbIi IEPEMEHHBIN TOK.

bubnunoreka LIOK



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

MOImHOCTh IEPEMEHHOT0 TOKA.
AMIUTMTYIHOE U JIEUCTBYIOIIECE
3HAYECHHE CHJIbI TOKA M HAIPSHKESHUS

07.11.2024

https://m.edsoo.ru/ffOcbd34

27

Tpancdopmarop. [IpousBoxacrtso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

12.11.2024

28

29

30

31

32

VY CTpONCTBO U IPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa IEPEMEHHOT0 TOKaA,
JIMHUH 3JIeKTpoliepeaayd

DKOJIOTUYECKUE PUCKU TIPU
MIPOU3BOJICTBE IEKTPOIHEPIUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOSHEPTUU B MOBCEIHEBHOM
KU3HU

Pemenue 3ana4 "OneKTpOMarHuTHbBIE
KosiebaHus"

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Cxkopoctb
pacnpocTpaHEHUs U JJIMHA BOJIHBI.
[Tonepeunble U TPOJOJIbHBIE BOJIHBI

3Byk. CKOpocCTh 3ByKa. I poMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

13.11.2024

14.11.2024

19.11.2024

20.11.2024

21.11.2024

bubnuoreka [{OK
https://m.edsoo.ru/ff0cc324

bubmmoteka IIOK
https://m.edsoo.ru/ffOcca54

but6mmorexa [IOK
https://m.edsoo.ru/ffOcccOc

33

34

Pemenne 3amau "Mexannueckue
BOJHEI"

9JI€KTpOMaFHI/ITHLIe BOJIHBI, UX
cBoKcTBa U cKopocTh. [lkana
SJICKTPOMArHUTHBIX BOJIH

26.11.2024

27.11.2024

bubnunoreka LIOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

35

[IpuHUHMnIBI paTIUOCBS3U U
TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus

28.11.2024

36

37

38

Pemenue 3ana4 "IneKTpOMarHuTHbIE
BOJIHBI"

Kontponbnas padota «Konebanus u
BOJIHBI»

[IpsimonuHEHOE pacpoCTpaHeHHe
CBETa B OJHOPOJHOMU cperie.
Toueunslit ucTOYHUK cBeTa. Jlyu
cBeTa

03.12.2024

04.12.2024

05.12.2024

bu6nmorexa [IOK
https://m.edsoo.ru/ffOcc6f8

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd350

39

OTtpakenue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [locTpoenue
M300paKeHUI B IIIOCKOM 3epKajie

10.12.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd4e0

40

[Ipenomnenne ceera. [lonHoe
BHYTpEeHHee oTpaxeHue. IIpenenbHblil
YTOJI TOJIHOTO BHYTPEHHETO
OTpaKEHHUS

11.12.2024

bubmmoteka IIOK
https://m.edsoo.ru/ff0cd7{6

41

42

43

Jlaboparopnast pabora «M3mepenue
ITOKa3aTelsl MPEJOMIICHHSI CTEKIIa
JIunssl. [Toctpoenue n3obpaxxeHuil B
nuH3e. opmyiia TOHKOM JIMH3BL.
VYBenuueHue JIMH3bI

Pemrenue 3a1ay Ha mOCTpoOeHUE O
Teme "JInaza"

12.12.2024

17.12.2024

18.12.2024

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcd67a

bubnunorexa LIOK
https://m.edsoo.ru/ffOcddle

44

Pemenue 3amau Ha hopmyiny TOHKOH
JIUH3bI

19.12.2024

45

Jlaboparopnas pabota



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccnenoBanue CBOUCTB
M300pakKeHUH B JIMH3aX)

24.12.2024

46

47

48

Pemenue 3anau "I'eomerpruueckas
onrtuka"

Hucnepcus cera. Cl0KHBIN COCTaB
oenoro ceera. L{er. JlabopaTopnast
pabora «HabmroaeHue nucrnepceun
CBETa»

Nutepdepennus cpeta. udpakius
cBera. JludpaknnonHas penéTka

25.12.2024

26.12.2024

09.01.2025

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

49

Pewenne 3amad o reme
«MuTepdepenus u qudpaxius
CBETa»

14.01.2025

50

51

[TonepedyHOCTh CBETOBBIX BOJIH.
[Tonspusanusa ceera

Pemenne 3agau "BoiHOBEIE CBOMCTBA
cBera"

15.01.2025

16.01.2025

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

52

OnTrueckue mpuOOpbI U yCTpoiicTBa
1 yCJIOBHSI UX O€30MacHOT0
MIPUMEHEHHUS

21.01.2025

53

['panuIBl TPUMEHUMOCTH
KJIacCCHYeCKOW MexaHuKH. [locTymnarsl
CIIEIMAIBHON TEOPHUH
OTHOCHUTEIIBHOCTH

22.01.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

54

OTHOCUTENBHOCTh OJHOBPEMCHHOCTH.

3ameJieHre BpeMEHH M COKpAIIEHUE
TUINHBI

23.01.2025

bubnunoreka LIOK
https://m.edsoo.ru/ffOcfa42

55

OHeprus U UMIYJIbC PEISITUBUCTCKON

bubnunoreka LIOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

yacTulibl. CBSA3b MACCHI C SHEPTUEHN U 28.01.2025  https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHsl MOKOS
56 P CTO
CHICHHE SaAat 29.01.2025
Kontponbnas padota «OnrTuka.
57 OCHOBBI CIIEIIUATILHOM TEOPUH bubmmorexa [JOK
P 30.01.2025  https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIIbHOCTHY
58 ®otonbl. opmyna [Tnanka. Dueprus bubmmoreka [JOK
U UMIyJIbC POTOHA 04.02.2025  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHNE Bu6 110K
nOIMOTEKA
59 .0 A.T.
Qororpexta. Onpirer 05.02.2025  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra. YpaBHEeHHE
60 BﬁHmTegI)Ha nqs)l(b(bomatbtgema brbmmorexa [TOK
a ' 06.02.2025  https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢portospdexra
61 P H@ n
emenue 3aga4 "dorosddexr 11.02.2025
JlaBnenne cBera. Onbitel I1. H.
62 JleObeneBa. XMMHYECKOE IEHCTBUE bubmorexa [OK
) 12.02.2025 https://m.edsoo.ru/ff0d04a6
CBeTa
TexHn4eckue ycTpocTBa u
63 MIPAKTUIECKOE TPUMEHEHHE:
dhoTosnmeMeHT, GOTOIATUHK, 13.02.2025
CONTHEYHas OaTapesi, CBETOUO/T
64 Pemrenue 3amay mo reme «JI€MEHTEI bubnunorexa LIOK
KBaHTOBOU ONTUKM» 18.02.2025  https://m.edsoo.ru/ff0d0302
65 Mogens aroma ToMcoHa. OTBITHI bubnuorexa [JOK
Pesepdopna o paccessHUIO 0-9acTHIL. 19.02.2025  https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

IInanerapnas mozens aroma

bu6nmoreka [IOK
06 Hocrynatsi bopa 20.02.2025  https://m.edsoo.ru/ff0dOafa
W3nyuenue u normnouieHue GoToOHOB
67 npn}lliqepexoz[e aTOMEIlu C oz[H:)bro buGnuorexa [IOK
. 25.02.2025  https://m.edsoo.ru/ff0dOafa
YpOBHS SHEPTHH HA JPYTOil.
68 Buner criektpoB 96.02.2025
69 Pemenwue 3anay "DHeprus atoma 97 02.2025
BonHoBble cBolicTBa yactuil. BosHbI
70 ne bpoitna. KopnyckyisipHo- bubnuoreka [IOK
BOJIHOBOM Jyasnin3M. CIIOHTaHHOE U 04.03.2025  https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTy4CHHE
OTkpbITHE PaTUOAKTUBHOCTH. OTBITHI
71 Pesepdopna o onpenenenuto brbmmorexa LIOK
05.03.2025  https://m.edsoo.ru/ff0d0fd2
COCTaBa PaIMOAKTUBHOTO U3ITyUEHUS
CgoiictBa anbda-, 6era-, raMma-
79 n3iydeHus. Biausxue
PaANOAKTUBHOCTH Ha KUBbIE 06.03.2025
OpTraHU3MBI
73 OTKpBITHE IPOTOHA ¥ HEUTPOHA. bubnuotexa [JOK
W3otomnsl. Anbda-pacna. 11.03.2025  https://m.edsoo.ru/ff0d1162
74 DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMma-uznydeHue. 12.03.2025
75 DHeprusi CBSI3U HYKJIOHOB B sIJIpe. bubmuoreka [IOK
SnepHble peakuu. 13.03.2025  https://m.edsoo.ru/ff0d1356
76 Pemenue 3amau "Pacuér sHeprumn



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

cBs3u"

18.03.2025

77

78

KontponbHas padbota ATom u
aTOMHOE $JIpO
Anepubiii peaktop. [Ipodiaemsrl,

IEPCIECKTUBEI, 9KOJIOI'MYCCKUEC
ACIICKThI H,I[GpHOfI OHCPI'CTHKHU.

19.03.2025

20.03.2025

79

80

81

DneMeHTapHbie YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOIIOICHUS U

perucTpanuvu 3JIEMCHTAPHBIX YaCTHII.

Kpyrastit cton «®yHnaMmeHTalIbHbIE
B3aumo/eiicTeus. EquHcTBO
(bu3nUecKoil KapTUHBI MUPa

Dtanbl pa3BUTHS ACTPOHOMHUH.
[IpukiagHoe 1 MUPOBO33PEHUECKOE
3Ha4Ye€HHE acCTpOHOMUH. Bug
3BE3aHOTO HeOa. Co3Be3ausl, ApKue
3BE3/BI, INIAHETHI, UX BUINMOE
nBkenre. CojIHEUHAsI cucTeMa

Connue. ConHe4yHast aKTUBHOCTb.
Hcrounuk sHeprun ConHua U 3BE311

02.04.2025

03.04.2025

08.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

82

3BE31BI, HX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHON
MocIe0BaTeIbHOCTH. BHYTpeHHEe
cTpoenue 3BE31. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
spomonuu ConHIa U 3BE3]

09.04.2025

83

Muneunsiit [1yTe — Hama ["anakTuka.

ITonoxxenne u nBuxenne CosHLa B
lNanakrtuke. I'anaktuku. Y€pHbie

10.04.2025



https://m.edsoo.ru/ff0d0e38

ABIPBI B AApax raJlIaKTUK

Bcenennas. PasOeranue rajakTuk.
Teopus bonboro B3peiBa.

84
PenukroBoe nznyueHue. 15.04.2025
Meraranaktuka
85 H 0
epelIeHHbIE TPOOIEMbI ACTPOHOMUHU 16.04.2025
86 «DIIeMEeHThI aCTPOHOMHUHU U
actpodu3uku» Tect 20 MUH 17.04.2025
O6o06maromuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
87 i i
TGXHOHOFI:I‘IGCKOI/I, COLMAIIbHON U 99 04.2025
THUYECKON cdepax NesITeIbHOCTH
YeJIoBeKa
O6o0maromuii ypok. Poms u mecto
88
(bu3UKKN U aC”\l’"pOHOMI/IIiIJ B 93.04.2025
COBPEMEHHOW HAyYHOI KapTHHE MUpa
89 4 0
TOTOBasi KOHTPOJIbHAs paboTa 94.04.2025
90 IT .M .
oBTOpeHHe. MarHuTHoe 1mose 99.04.2025
01 [ToBTOpEeHMnEe. DNEKTPOMArHUTHAS
WHIYKITUS. 30.04.2025
92 3 i
aKOH JIEKTPOMArHUTHON MHIYKUIUU 06.05.2025
93 Koneb .
oA 07.05.2025
94 Konebanus




13.05.2025

95 Bonsl 1 14.05.2025

96 BoJtHbi 1 15.05.2025

97 DotodhpeKT 1 20.05.2025

98 AtoMHas pusnka 1 21.05.2025

99 KBanroBas ¢usuka. DneMeHThI 1 bubmmoreka [JOK

aCTPOHOMUH U acTPOPHU3UKHK 22.05.2025  https://m.edsoo.ru/ff0d1784

100

101

102

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 11 kmace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M.; oz
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

®wusuka. 11 xiacc. bazoBbiit ypoBenb. MeTonuueckoe nmocodue

«Coopnuk 3aga4 no pusuxe» A.Il.PeimkeBuy, [1.A.PrimkeBud. MockBa
«IIpocemenue» 2010r.

«KontponsHusie padotel o ¢pusuke 10-11 knace». A.E.Mapon, E.A.Mapos.
«IIpocBenienue» 2011 r.

Temaruueckre KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE pAOOTHI 110 (PU3UKE
O.N.I'pomuena 10-11 knacc. «9k3amen» 2012 r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET

1. http://www.fizika.ru - snextpoHHbie yueOHUKH 110 pU3KKE.

2. http://class-fizika.narod.ru - uaTepecHble MaTepHANIBI K ypoKaMm (DU3UKH MO TEMaM; TECThI 10
TeMaM; HaTJISITHBIE M/M MOCOOHS K YPOKaM.

3. http://fizika-class.narod.ru - BuaeoONnbITH HA YpOKaxX.

4. http://lwww.openclass.ru - iudpossie 00pa3oBaTeIbHbBIC PECYPCHI.

5. http:/lwww.proshkolu.ru - 6ubnroreka — Bcé no npeamety «Dusukay.

®IIOP

Enunnas xomnexkus LJOP
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