


HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpoBHS Ha YpOBHE CpeIHEro ooumiero odpa3zoBaHuUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHMHA M TpeOOBaHMM K pe3ysbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBaTenbHONW mporpammbl, mpenactaBieHHbIx B PI'OC COO, a Takxke ¢ yd€ToM
¢benepanbHOi paboueil mporpaMMbl BOCIUTAaHHMA M KOHLENIMHM TpENofaBaHus y4eOHOTro
npeamera «@uszmka» B oOpazoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  deneparym,
peanu3yonux OCHOBHBIE 00pa30oBaTeIbHbIC TPOrPaMMBI.

Conepxanue mporpaMMbl MO (uU3MKe HampaBieHO Ha (OPMHPOBAHHUE ECTECTBEHHO-
Hay4YHOH KapTuHBI MHUpa oOyvaromuxcs 10—11 kmaccoB npu o0yueHnn ux (uszuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOTO Noaxoaa. [IporpamMma no (pu3nuke COOTBETCTBYET
tpeboBanusiM OI'OC COO k miuaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeIMETHBIM
pe3yabTataM OOy4YeHMs, a TAaKK€ YYUTHIBACT HEOOXOAMMOCTb peau3allii MEXIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHBIMH IpeaMeTaMu. B Hel ompenensiorcs
OCHOBHBIC IEJIN M3Y4YCHUsI (PU3UKU HA YPOBHE CPEIHEro oOIIero oOpa3oBaHUs, IJIAHUPYEMBbIE
pe3yabTaThl OCBOCHMS Kypca (U3UKU: JMYHOCTHBIC, MeETanpeIMEeTHbIe, NpeAMEeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma o (pu3KKe BKIIOYAET:

® [UIAHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

MIPEeIMETHBIEC PE3YIbTAThI IO TOAaM O0yUYCHHS;

e coaepxaHue yuyeOHoro npeamera «Pu3ukay mo rogam o0yueHHs.

du3nka KaK Hayka o HauOosee o0IIMX 3aKOHAX MPUPOJIBI, BEICTYMAsl B KAUeCTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKPY)KaOLIEM MHpE.
[IkonbHBI Kypc (HU3UKH — CHCTEMOOOPa3yIOUIM Ui €CTeCTBEHHO-HAYUHBIX Y4EeOHBIX
MIPEIMETOB, IIOCKOJBKY (PH3NUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SABICHHM, HU3y4aeMbIX
XUMUeH, Ouonorueit, ¢usnueckoir reorpadueit u acrpoHomueil. Mcrnons3oBaHHe U aKTHBHOE
NpUMEHeHHE (PU3MUECKUX 3HAHUN ONpeAessieT XapakTep M pPa3BUTHE pPa3zHOOOpa3HBIX
TEXHOJIOTUH B cdepe DHEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJNyYeHHs] HOBBIX
MaTepHAaJIOB C 33JaHHBIMU CBOIMCTBaMU U Apyrux. M3ydyeHne (puU3MKu BHOCUT OCHOBHOM BKJIAJ B
(bopMHpOBaHKE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa o0yvaromuxcs, B GopMupoBaHre yMEHUN
NPUMEHATHh HAyYHBIH METOJ TIO3HAHUS MPH BBHITIOJHEHUH UMU YYEOHBIX HCCIIEIOBAHUH.

B ocHOBY kypca ¢u3uku aisi ypOBHS CpeHero o0Iiero oopa3oBaHus MOJIOXKEH sl UICH,
KOTOPBIE MO>KHO PacCMaTpUBaTh KaK MPUHIIMIIBI €r0 TOCTPOCHUSI.

Hoes yenocmunocmu. B cOOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJZICPKUT MaTepuall U3 BCEX pa3fesioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOM (hU3HKH.



Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuall Kypca (pu3nku 00beqMHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBuserca (OpMHUpPOBaHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peanuzanys mpeanoyaraeT UCIoIb30BaHHE TYMaHUTapHOTO
noTeHIMana (PU3NIECKON HAyKH, OCMBICIICHUE CBSA3H Pa3BUTUS (PU3HMKH C pa3BUTHEM OOILECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kypce Gusuku npeanogaracT 3HakOMCTBO € IIUPOKUM
KPYTOM TE€XHHUYECKUX U TEXHOJIOTMYECKHX MPUIIOKEHUIN U3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoes osxonocuzayuu peann3yercss MOCPEACTBOM BBEICHUS JIEMEHTOB COJCPXKaHUS,
MOCBALIEHHBIX 3KOJIOIMYECKHUM MpoOjeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHbI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkke 00CyKAeHUs Mpo0IeM pallioOHAIBHOTO PUPOIOTIONb30BAHUS U
HKOJIOTMYECKOH OE30IaCHOCTH.

CrepXHEBBIMH 3JIEMEHTAaMH Kypca (M3MKHM HA YPOBHE CpeIHEero oOImero oOpa3oBaHUS
ABISAIOTCS (u3uueckue Teopuu ((OopMHpPOBaHHME MPEIACTABICHUNA O CTPYKType MOCTPOCHHS
¢usnueckoil Teopuu, ponu (yHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O MPHUPOJE, FPAHUIAX NPUMEHHUMOCTH TEOPHM, /Uil OMHMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U MTPOIIECCOB).

CucTeMHO-esTeTbHOCTHBIN MOAX0/ B Kypce (PU3UKU peau3yercs Mpeke BCEro 3a CuéT
OpraHU3aIK 3KCIIEPUMEHTAILHON JesTeIbHOCTH oOydaromuxcs. [l 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO UCHOJIB30BAHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTOpHBIX PabOT, KOTOpBIE B Mporpamme Mmoo (usnke oObeAMHEHBI B OOIIMI CIHMCOK
YUEHHUECKUX MPAKTUUYECKUX paboT. BrlaeneHue B ykazaHHOM IepeyHe J1a0opaTOpHBIX padoT,
NPOBOJUMBIX JJIsi KOHTPOJS M OLIEHKH, OCYILIECTBIIIETCS YYacTHHKaMHU OOpa30BaTEIbHOTO
npoliecca UCXO0s U3 0COOCHHOCTEH TUTAaHMPOBAaHUS U OCHaleHUs KabuHera (usuku. Ilpu 3Tom
obecrieynBaeTcsl OBJIAJICHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJIUTH KOCBEHHBIE HM3MEpEHHS,
MCCIICIOBAaHMSI 3aBUCUMOCTEH (PU3UUECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEUIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yJenseTcsl peIeHHI0 pacu€THBIX U KauyeCTBEHHBIX 3a1ad. [Ipu sTom
IUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3a/la4 C SIBHO 3aJJaHHOM (PU3NYECKON MOJIENbIO,
MO3BOJISIOIINE MPUMEHATh HM3YUYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OIHOTO pasJena
Kypca, TaK U UHTETpUPYs 3HAHUS U3 Pa3HbIX pa3zeinoB. /[ KauecTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIISIIOTCSL 3aJaHusl Ha OOBSCHEHHWE TMPOTEKaHWs (U3NYECKUX SBICHHM UM IPOILECCOB B
OKpY’Kalollel >KU3HU, TpeOylomue BbiOOpa (u3MuecKod MOAETH A CUTYallMd TNPaKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepuallbHO-TEXHUYECKOMY
obecrieyeHnto yueOHOro mporecca 0a30BbIi YpOBEeHb Kypca (M3MKH HAa YPOBHE CpEIHEro
ob1iero o0pazoBaHMs JOJDKEH M3y4yaTbCs B YCJIOBUSAX MPEIMETHOTO KaOuWHeTa (M3MKU WIN B
YCIIOBUSAX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro IUKIa. B xabunere
(bU3MKK T0JKHO OBITH HE00X0AUMOE JTabopaTopHOEe 000PYIOBaHKE /IS BHIIIOJHEHUS YKa3aHHBIX
B TMporpamMmme 1o (U3MKE YUYEHHUYECKHX NPAKTUYECKUX paboT H JIEMOHCTPALMOHHOE
obopyioBaHue.

JleMoHCTpalMoHHOEe 000pynoBaHuE (OPMHUPYETCS B COOTBETCTBUM C IPHUHLUIIOM
MUHHMAJIBHON JOCTAaTOYHOCTU U 00ECHeunBaeT MOCTAHOBKY MEPEUYMCICHHBIX B MPOrpaMMe Mo
¢u3nKe KIIOYEBBIX JEMOHCTpALMN A HMCCICIOBAHUS HM3yYaeMbIX SIBJICHHH W TIPOLIECCOB,
SMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUH.



JlaGopaTopHoe 00OpyJOBaHME IJISi YUYEHHUECKUX IMPAKTHUECKUX padboT ¢dopmHpyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOecmeumBaeTcs B pacuéTe OJHOIO KOMIUIEKTa Ha JBYX

oOyyaromuxcsa. Temarnyeckue KOMIUIGKTHI J1aOOpaTOPHOro OOOpYIOBAaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMILIEKCHOM HCIOJb30BAHUU AHAJOTOBBIX U LU(POBBIX MPUOOPOB, a TaKxKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJE LIU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKHU B 0011IeM 00pa30BaHUU SIBJISIOTCS:

¢dbopMHupoBaHHE HMHTEpeca M CTPEMJICHUS OOYYalOUIMXCS K HAaydYHOMY H3YYEHHUIO
MIPUPOIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTaBICHUII O HAayyHOM MeETOJe TO3HaHuUsA U (opMupoBaHue
HCCIIEI0BATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

(bopMHpOBaHHE HAYYHOTO MUPOBO33PEHHUSI KaK Pe3ysibTaTa U3y4YeHHUS OCHOB CTPOCHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (DH3UKU;

(dbopMHUpoBaHUE YMEHUI OOBACHATH SABJICHHS C UCIIOIb30BaHUEM (PU3MUYECKUX 3HAHUH U
HAYYHBIX JJOKA3aTEeIbCTB;

(dbopMHUpoBaHKE NPEACTABICHUNA O POIH (PU3MKH ISl pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH.

JlocTrkeHne 3TUX IieNield obOecrednBaeTCsl pelieHHeM CIEAYIOMUX 3a7ad B TpoIiecce
M3y4YeHHS Kypca (QU3UKU HAa YPOBHE CpPEeIHEro 00IIero o0pa3oBaHuUs:

npuoOpeTeHne CHUCTEMBbl 3HaHUH 00 O0ImMMX (U3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsh MEXaHHUKY, MOJICKYJISIPHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3UKy U IIEMEHTHI aCTPOPHU3UKY;

dbopMHupoBaHHE YMEHMH TPUMEHATh TEOPETHYECKHE 3HAHHS M OOBSCHEHHUS
¢u3nUecKux SBIEHUH B MNpUPONE W s NPUHATHS MPAKTUYECKHX pELICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOGHHE CIIOCOOOB pENICHUS PA3NUYHBIX 3aJa4 C SBHO 3aJaHHON (u3mueckoit
MOJIENIbIO, 3a7ad, MOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE CO3JaHue (pusnyeckon
MOJIENH, aIEKBATHOHN YCIOBHSM 3a/1auH;

MOHUMaHHe (PU3MYECKUX OCHOB W NPUHIUIIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMUYECKUX MPOLIECCOB, MX BIUSHUSA Ha OKPYIKAIOLIYIO CPEAY;

OBJIA/ICHUE METOJAMH CaMOCTOSITENIFHOTO TUIAHMPOBAHUS M NPOBEACHUS (PrU3nUecKux
SKCHEpPUMEHTOB, aHaJIW3a M  UHTEpOpeTalud  UHPOpPMALUHU,  ONpEACICHUs
JIOCTOBEPHOCTH IIOJIy4EHHOT'O pe3yJIbTaTa;

CO3JJaHUE YCIIOBUU JJI1 Pa3BUTHS YMEHMM IIPOCKTHO-UCCIIEI0BATEIbCKON, TBOPUYECKOU
NEeATEIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha ypOBHE CpPEAHEro 00Iero odpa3zoBaHUs
oTBoauTCA: B 11 Kiacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Tporpamma BKJIIOYAET IJIAHUPYEMbIE pE3yJbTaThl OCBOEHHUS YYEOHOro IpenMeTa,

coJiepKaHue y4eOHOro IpeaMeTa M OpUEHTHpOBaHa Ha paboTy mo yuyeOHukam : «Pusmka 11
Kiacey, . S1. Makumes, -M: IIpocsemenue, 2020r



COJAEP)KAHUE OBYYEHUA
Pa3nen 4. DiiekTpoanHaMuUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTEL. B3auMoaeicTBUE OCTOSHHBIX MarHUTOB. MarnutHoe rnose. Bekrop
MAarHuTHOM UHAYKIUH. [IpuHIMI Cyneprno3uiuy MarHuTHBIX 10J1€. JINHUM MarHuTHON MHAYKIUU.
KapTuHa nuHuI MarHNTHOW MHAYKIMHU I10JI TOCTOSIHHBIX MarHuTOB.

MarautHoe mosie IPOBOJHMKA € TOKOM. KapTWHa NMHHMN MHAYKIMHM MarHUTHOIO IOJIA
JUIMHHOTO IIPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOAHMKA, KaTYIIKH C TOKOM. OIBIT
Opcrena. BzanmoaelicTBue MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIpaBJICHUE.

Cuna JlopeHua, e€ Moay/b U HanpasieHUE. J[BUKeHUE 3apsSKEHHON YacTHULIBI B OJHOPOJHOM
MarHuTHOM noje. Padora cumisl Jlopena.

SIBneHue DNEKTPOMArHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM MHAYKIUU.
DNeKTpOABMKYLIAs CUJIa UHIYKIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Papases.

BuxpeBoe nayekTpuueckoe mojie. OJIEKTPOJABMKYIAs CHJIa HHAYKIMH B IPOBOJHMKE,
JBIKYILEMCS TIOCTYIIATEIbHO B OJJHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuio JleHuna.

NHayKTUBHOCTD. SIBIEHME CaMOMHAYKLINN. DIEKTPOABIIKYIIAsl CUJIa CAMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJIS KaTYIIKHU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IMPUMEHEHHUE: IIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMAarHUThl, IEKTPOIBUraTENlb, YCKOPUTEIN JIEMEHTAPHBIX YaCTULl, MHAYKLHOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJI0HEHUE 3JIEKTPOHHOTO Iy4YKa MAarHUTHBIM I10JIEM.

JIuHUM MHIYKIUY MarHUTHOTO TI0JIA.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlenictBre cuiel JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3IeKTPOMAarHUTHON UHAYKLUH.

IIpaBuio JleHuna.

3aBUCUMOCTb 3JIEKTPOABMKYILIEH CHIIBI MHAYKIMHM OT CKOPOCTHM H3MEHEHHMS MarHUTHOTO
IIOTOKa.

SIBiIeHNE CAaMOMHYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

N3yueHrne MarHuTHOTO 10JIs KaTYIIKHU C TOKOM.

HccnenoBanue neicTBUSA IOCTOSIHHOIO MAarHATA HAa PaMKYy C TOKOM.

HccenenoBanue sBIeHUS 3J1€KTPOMATHUTHON UHIYKIUU.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KONEOAHUA

KonebarenpHast cucrtema. CBoOomHble MexaHW4Yeckne Konebanus. [ apMoHUYecKue
konebanus. Ilepwon, wacrora, amrmumrtyna u  ¢aza konebanuil. [IpyXMHHBIH MasTHUK.
MareMaTHuecKuii MasTHUK. YpaBHEHHE rapMOHUYECKHX KoyiebaHuil. [IpeBpamienue sHepruu npu
rapMOHUYECKUX KOJeOaHHIX.

Konebarenbuplii koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KoJeOaHHS B UACATHHOM
Koe0aTeIbHOM  KOHTYpe. AHAQJIOTHUS MEXAY MEXaHHYeCKUMH U 3JICKTPOMAarHUTHBIMU
konebanusamu. @opmyna Tomcona. 3akoH COXpaHEHUsS SHEPrUU B HJICAITBHOM KojeOaTeaTbHOM
KOHTYDE.



[IpencraBnenne O 3aTyXaromMX KoieOaHUAX. BBIHYKIEHHbIE MeXaHMYECKHE KOJIeOaHus.
Pe3onanc. BeinyX€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUS.

Ilepemennbiii Tok. CHHycOMAadbHBI NEPEMEHHBIM TOK. MOLIHOCTh NMEPEMEHHOIO TOKa.
AMIIIUTYTHOE U AEUCTBYIOLIEE 3HAUEHNE CUJIbI TOKA U HAPSKEHUSI.

Tpancdopmarop. IIpousBoacTBo, mnepenadya U MOTPEOICHHE BIIEKTPHUUYECKONW HHEPIHUU.
OKOJIOTMYECKME PpUCKM TpU TNPOU3BOACTBE 3JeKTpodHepruu. KynbpTypa ucnonap3oBaHus
3JIEKTPOIHEPIUH B IIOBCEIHEBHOM KU3HU.

TexHrueckue yCTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: IIEKTPUUYECKUN 3BOHOK, T€HEpaTop
IIEPEMEHHOTI0 TOKA, JIMHUM JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KojeOaTelbHOW cHCTEMBI (NMPY)KUHHBIA WM MaTeMaTHUeCKUH
MasITHHK).

Habmtonenue 3aTyxaroonmx KonedaHuii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmonenue pe3oHanca.

CB00OIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmwinorpaMMsl — (3aBUCUMOCTH  CHJIBI  TOKa M HAOpsDKEHUS OT  BpPEMEHH) JUid
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mpu IoCienOBAaTEIbHOM COCAMHEHUHU PE3UCTOPA, KATYIIKM HHIYKTHUBHOCTH H
KOH/JIEHCATOopA.

Mopaeinb TuHUY HIIEKTPOIIepESauH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NEPUOJIa MaJIbIX KOJICOAHUH Tpy3a Ha HUTH OT JUIMHBI HUTH U
MaccChl Tpy3a.

HccnenoBanue 1NEepeMEHHOr0 TOKa B LENH M3 IOCIEAOBATEIbHO  COCAUHEHHBIX
KOH/JIEHCATOPa, KaTYILLIKU U pEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 60JIHbI

MexaHnueckue BOJIHBL, yclI0BUs pacipocTpaneHus. Ilepuoa. CkopocTs pacnpocTpaHEHUs U
1nuHa BoNHBL [lomepednsie ¥ mpoaosibHbIe BOJIHBI. VHTepdepeHus n Tudpakiuus MEXaHUYeCKIX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKka. Bricota Tona. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. YCIOBUS M3JIy4EHMsI 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTanus BekTopoB E, B, V B anexTpomaruutHoi BosHe. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH:
OTpaXeHHe,  TpeloMiIeHHe,  mnoisipusauus, audpaxmus,  unTeppepenuus.  CropocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3MeKTPOMarHUTHBIX BOJIH. [IpuMeHeHue 3J1eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

ITpyHUMIIBI paguOCBsI3U U TeaeBUACHUA. Paguonokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTpa3ByKOBasi [MAarHOCTUKAa B TEXHUKE M MEIUIMHE, pajgap, paguoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meys.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpoOCTPaHEHHUE TONIEPEYHBIX U MPOIOIBHBIX BOJH.

Konebmomnieecs Teno Kak HCTOYHHK 3BYKa.

Habmtonenue oTpaxeHus U MpeIoMICHUS MEXaHUYECKUX BOJIH.

Habmionenue nnrepdepeHunu u qupakiiui MEXaHUIECKUX BOJIH.

3BYKOBOI PE30HAHC.

HabmtoneHue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYAON M YaCTOTOM KOoJIeOaHHiA.

HccenenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MPEIIOMIICHUE, MOJIApU3aLys,
mudpaxius, nHTephEpeHIus.



Tema 3. Onmuka

I'eomerpuueckas onruka. IIpsmosnHeHOE pacIpoCTpaHEHHE CBETa B OJAHOPOIHOM CpEXe.
JIyd cBera. ToueUHBIN UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBera. [locTpoeHue u300paKeHH B IJIOCKOM
3epKae.

[Tpenomienue cBeTa. 3aKOHBI MIPEJIOMIICHUS cBeTa. AOCOIIOTHBIN MMOKa3aTeIb MPEIOMIICHUS.
ITonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroi MoJHoro BHyTPEHHEr0 OTPasKECHMUS.

Hucnepcus ceeta. CroxkHbI cocTaB 6emoro cera. L[ser.

CoOuparome 1 pacceuBaromye JUH3bl. ToHKast TuH3a. POKYCHOE PacCTOSHUE M ONTHYECKAs
cuia TOHKOM nuH3BL IlocTpoeHne wn300pa’keHH B COOMpAIOIIMX U PACCEUBAIOIIMX JIMH3AX.
@opMyia TOHKOU JTUH3bIL. Y BEJIUYECHHE, 1aBAEMOE JTUH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

Bonnosast ontuka. MaTepdepenuus cera. KorepeHTHbIE HCTOYHHUKH. Y CIOBUS HAOIIOAEHUS
MaKCUMYMOB U MHHUMYMOB B MHTE€P(EPEHIIMOHHON KapTHHE OT JIBYX CHH(A3HBIX KOT'€pEHTHBIX
HUCTOYHUKOB.

Hudpaxius ceeta. Judpakunonnas pemeéTka. Y caoBue HaOMIOJCHNS ITaBHBIX MAKCUMYMOB
IPY NaICHUH MOHOXPOMATHUECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue yCTpOWCTBA M NPAKTUUYECKOE IPHMEHEHHE: OYKM, JIyna, QoToarnmnapar,
MPOCKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(paKIMOHHAs peméTka,
MIOJISIPOU .

Jlemoncmpayuu

[IpsimonuHEtHOE pacHpOCTpaHEHUE, OTpaXXEHUE U IpenoMieHHe cBeTa. OnTudeckue
pUOOPHI.

ITonHoe BHyTpeHHee oTpaxkeHue. Moneis cBeToBOA.

HccnenoBanue CBOMCTB N300paKEHUIA B JIMH3AX.

Mopenn MUKPOCKOIIA, TEJIECKOIIA.

Habmtonenue narepdepeHnnu ceera.

Habmtonenue nudpakuuu ceera.

HaGmonenue aucnepcuu cBera.

ITonmyuyeHue criekTpa ¢ IOMOIIBIO IIPU3MBI.

[TonmyyeHue criekTpa ¢ MOMOILBIO AU(PPAKITHOHHON PEHIETKH.

HabmtoneHune nmonspusaiuy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenue nokasaress MIpeIoMIICHUs CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHUIA B JIMH3AX.

HaGmronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI cieMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHuubl MPUMEHMMOCTH KJIACCUYECKOM MexaHuUKHU. IlocTynmaTel crnenuanbHOM Teopuu
OTHOCHUTEIILHOCTH: WHBAPUAHTHOCTH MOJYJI CKOPOCTH CB€Ta B  BaKyyMe, IPUHLHII
OTHOCHUTEJIbHOCTH DWHIITEIHA.
OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aME/JIEHUE BPEMEHU U COKPALLEHUE JITTUHBI.
OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTHILIBI.
CBs13p Macchl C 3HEPTUEN U UMITYJIbCOM PEISATUBUCTCKOMN YaCTUIbl. DHEPIUs MOKOS.

Pasnen 7. KBantoBas pusuka
Tema 1. Dnemenmol KGAHM OGO ONMUKU
@otonsl. @opmyna [lnanka cBa3u s>Hepruu (GOTOHA C €r0 YACTOTOW. DHEPIUs M UMITYJIbC
¢dorona.



Otkpeitue u uccienosanue porodddexra. Onpitel A. I'. CroneroBa. 3akoHsl GoTodddekra.
VYpaBuenue DiinmreitHa g poroaddexra. «Kpacuas rpanuna» Gororddexra.

Nasnenue ceera. Onbitel I1. H. JIeOenena.

XHMMHYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpOWCTBA M TMPAKTUUYECKOE MpHUMEHEHHEe: (OTOIIEMEHT, (HOToAaTUHK,
COJIHEYHas OaTapest, CBETOAUO/I.

Jlemoncmpayuu

@013 PeKT Ha YCTAaHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHETro GoTodddekra.

Ceeronuon.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Ombitel Pesepdopna mo paccessHuro o -vactun. [lnaneraphas
mognenb aroma. [loctymatsl Bopa. Wznyuenue u morsomieHne (OTOHOB NMPH HEpexoje aroMa ¢
OJIHOT'O YPOBHS 3HEPruu Ha Apyroi. Buasl cnexktpoB. CrieKTp ypOBHEHN dHEpPruu aToMa BOAOpOAa.

BonnoBble cBolicTBa yactull. Bosnsl e bpoiinsa. KopmyckynspHO-BOJIHOBOW Tyalu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHUE.

TexHuueckue yCTpPOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CHEKTPAJIbHBIA  aHaIu3
(cmexkTpockom), Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens oneita Pesepdopaa.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

Habmtonenne nuHeyaThIX CIIEKTPOB U3ITYUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

HaGumroienne TMHEeHYaToro CeKTpa.

Tema 3. Amomnoe s0po

OKCIIEpUMEHTHI, JOKA3bIBAIOUINE CIOXHOCTh CTPOEHUs siapa. OTKpbITHE PaAMOAKTUBHOCTH.
OmnbiTel Pezepdopna mo ompeneneHHIo cocTaBa pagMOaKTHBHOTO u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3IyueHus. BiausiHue pagioakTHBHOCTH HA SKUBBIE OPraHU3MBI.

OTkpeiTHE TTpOTOHA W HelTpoHa. Hykmonnas monens siipa [eiizendepra—MBanenko. 3apsn
anpa. MaccoBoe uucio sanpa. M3oromnst.

Anbda-pacrian. DIEKTpOHHBI M TO3UTPOHHBINM Oera-pacman. ['amma-uznyuyeHue. 3aKoH
pPaaMoaKTUBHOTO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepHble peakuuu. JleJieHUe U CUHTE3 SAEP.

Snepubiii  peakrop. TepmosiaepHblit  cunTe3. [IpoGiemMbl M MEPCHIEKTUBBI  SACPHOU
SHEPreTUKHU. DKOJIOTMUECKUE aCIEKTHI IIEPHOIN SHEPTETUKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.

Metobl HaOMIOACHUS U PETUCTPALIUH SJIEMEHTApHBIX YaCcTHUII.

@dynnaMeHTanbHbIE B3auMoelcTBus. EquHcTBO (hrsnyeckoit KapTUHBI MUpA.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: IO3UMETp, Kamepa BuibcoHa,
SAJICPHBIA PeaKkTop, aTOMHasi bomoba.

Jlemoncmpayuu

Cu€TurK HOHM3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopmwie pabomul

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3MKH
Oransl pa3BUTUS acTpoHOMHUU. [IpuKiiagHOE M MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMMUH.



Bun 3Bé3aH0T0 Heba. Co3Be3aus, spKue 3BE3/IbI, IIIAHETH, HX BUANMOE ABHKCHUE.

ConHeunas cucreMa.

Connue. Conneuynast akTUBHOCTb. MicTounuk sHeprun CosHua v 3BE3/1. 3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTHKHU. JluarpamMma «CHEKTpajbHBIH KJIacC — CBETUMOCTb». 3BE3IbI TIJIaBHOU
MIOCJIE0BATEBHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» i 3BE31  IJIaBHOU
IOCJIe0BaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE3n. CoOBpEeMEHHBIE MPEACTABICHUS O
IIPOUCXOXACHNUHN U 3BotoLy CoslHIA U 3BE311. DTambl KU3HU 3BE3 .

Mnineunsiii [Iyte — Hama [Manaktuka. [lonoxxenne u aBmxenue Connua B ['anaktuke. Tumbl
rajiakTuk. PanuoranakTuky u kBazapsl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmupenue Bceenennoil. 3akon Xa0O6ma. PaszGeranme ramaktuk. Teopus
Bbonpuioro B3peiBa. PenukroBoe usinydeHue.

MacmtaOHas cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnsie npo0iaeMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabmtoneHust HeBOOPY>KEHHBIM IJ1a30M C MCIIOIB30BaHUEM KOMITbIOTEPHBIX MPUIOKESHUHN IS
OTIpPEJICJICHUS] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JHUS
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Habmonenus B teneckon Jlynsl, mianet, Mneunoro IlyTu.

O0o0maroniee noBTOpeHNE

Posnb ¢pu3uKy 1 aCTPOHOMHUM B SKOHOMHUYECKOH, TEXHOJIOTHUECKOM, COLMAIIBHON U 3THYECKOM
cdepax eATETbHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKU U aCTPOHOMHMU B COBPEMEHHOW Hay4dyHOU
KapTHUHE MHpa, poyib (U3HYecKod Teopuu B (POPMUPOBAHUM TPEACTaBICHUN O (uznyeckon
KapTHUHE MHUpPa, MECTO (hU3MYECKOW KapTHHBI MHpa B OOILIEM psALy COBPEMEHHBIX €CTECTBEHHO-
HAyUYHBIX IIPEJICTaBICHUN O IPUPOAE.

MexnpeamMeTrHblie CBA3U

Wzyuenne kypca ¢u3uku 06a3zoBoro ypoBHsS B 11 kimacce ocymiecTBisercss ¢ y4éTom
COJIepKATEIbHBIX MEXKIPEJAMETHBIX CBsI3€l ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpadun
U TEXHOJIOTHH.

MeosicnpeOomemnuvle nowsamus, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAy4HOI'O ITO3HAHUS:
SBJICHWE, HAYyYHBIH (aKkT, rumore3a, (U3WUEcKas BEIUYHMHA, 3aKOH, Teopus, HaOI0IeHHE,
JKCIIEPUMEHT, MOCIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHCTEMbl YpaBHEHHH, TPUTOHOMETpHUYECKHE (DYHKIUH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOMKIAECTBO, BEKTOPbBI M UX
NPOCKIIMM Ha OCH KOOPAMHAT, CJIOXKEHHE BEKTOPOB, MPOU3BOJIHBIC AJIEMEHTAPHBIX (DYHKIHIA,
MPU3HAKH NTOJ00US TPEYTOJILHUKOB, ONpeeNICHHE TUIOIAAN TUIOCKUX GUryp U 00béMa Ted.

buonocus: snexTpuyeckue SBJICHUS B )KUBOM NPUPOJIE, KOJIeOATENbHbIE IBUKEHUS B )KUBOMN
IIPUPOJIE, OITUYECKUE SIBJICHUS B )KUBOM MPUPOJE, NEHCTBUE paAUallii Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpHUCTAJUIMUECKas CTPyKTypa TBEPABIX Tel,
MeXaHU3MBbl 00Pa30BaHUs KPUCTAIUIMYECKON PEHIETKU, CTIEKTPAIbHBIN aHAIH3.

leocpaghus: MarHUTHBIE TONIOCAa 3€MJIM, 3aJIe)KW MArHUTHBIX pyll, (OTOChEMKA 3EMHOM
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICCHUN.

Texnonocus: JNUHUU DIIEKTpOIEpEAad, T'€HEpaTop IEPEMEHHOI0 TOKa, JJIEKTPOJBUIAaTElb,
MHAYKIIMOHHAs TIeYb, pajap, paJuoNpUEMHHUK, TEJEeBU30p, aHTeHHa, TenedoH, CBYU-neus,
MPOCKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEYHAs OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA



OcBoenne yueOHoro mnpeamera «®dusuka» Ha ypOBHE CpeAHEro oOmero oOpa3oBaHUS
(6a30BBIi YPOBEHB) JOKHO 00ECTIEUUTH TOCTUIKECHUE CIICAYIOUINX JIMYHOCTHBIX, METAIIPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yNbTaThl OCBOCHHUS y4yeOHoro mnpeamera «Dusnka» TOIHKHBI OTpPakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIUXcs PYKOBOJACTBOBATHCA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3HILIMEH JINYHOCTH, CUCTEMOW HEHHOCTHBIX OPHUEHTAINH, MO3UTUBHBIX BHYTPEHHUX yOeKICHUH,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO
OIbITa U ONBITA JACSITEIBHOCTH B MPOLIECCE PEATU3AaLUN OCHOBHBIX HAIPABJIEHUN BOCIMTATEIbHON
JESTEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpamIaHCKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMKM  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT0 YJIEHA POCCUICKOT0 00IIECTBa;

NPUHATHE TPAIUIMOHHBIX OOIIEYETOBEYECKUX TyMAHUCTHYECKUX U JIEMOKPATUYECKUX
LICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JCSTEIbHOCTh B HHTEpPECAaxX TPa)kKJIaHCKOTo O0OIIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHU3allu;

YMEHHUE B3aUMOCHCTBOBATh C COIIMAIBHBIMU HHCTUTYTaMU B COOTBETCTBHHM C X (PYHKLUIMHU
1 Ha3HAYECHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNS

c(OPMHPOBAHHOCTH POCCUHCKOM I'pakTaHCKOW UIEHTHYHOCTH, MATPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHUSIM POCCUMCKUX YUEHBIX
B 001aCTH (PU3UKH U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT'O TIOBEICHHUS;

CIOCOOHOCTh OLEHHBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSACH Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM UHCJIE B JEATEIBHOCTH YUEHOIO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOHUUBOTO OYIyIIEro;

4) 3cTeTUYECKOr0 BOCTIUTAHMSI:

ACTETUUYECKOE OTHOIIEHHWE K MHUPY, BKIIOUas ICTETHKY HAYyYHOI'O TBOPUYECTBA, IPHUCYIIETO
¢u3nueckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHMSA:

MHTEpEC K pa3uyHbIM chepam mpodeccuoHaTbHON AEATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢u3MKO M TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymed npodeccun u
peanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IIJIAHBI,

TOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpA30BaHMIO B 00JacTW (PU3MKU Ha
MPOTSKEHUU BCEU JKU3HH;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHMSI:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOH KyJNbTYphl, OCO3HAaHHE TJOOAIBHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBICHUE NEUCTBUI B OKPYKAIOLICH Cpelie Ha OCHOBE 3HAHUSA LICJICH
YCTOHYHMBOI'O Pa3BUTHUS YEJIOBEUECTBA;

paciIMpeHHe OMbITa AESTEIBHOCTH IKOJIOTHYECKON HANPaBIEHHOCTH HA OCHOBE MMEIOIUXCS
3HaHUU 10 (pU3mKe;

7) HEHHOCTH HAYYHOI 0 MIO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nueckoil HayKH;



OCO3HAaHUC ICHHOCTHU HaquOﬁ ACATCIBHOCTH, TOTOBHOCTL B MPOLCCCC HU3YUYCHUA (bI/I3I/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIILCKYIO ACATCIIbHOCTE MHAUBUAYAJIBHO U B T'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornyeckue 1ecTBUA:

CaMOCTOSITENIbHO  (POPMYIUpPOBaTh M aKTyalW3UpOBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpENEATh U IeITeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSX;

pa3pabarbiBaTh IUJIaH PEHICHHS MPOOJIEMBbI C YIETOM aHAIM3a UMEIOIUXCS MAaTePHAITBHBIX U
HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OIIEHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM,
OLICHUBATh PUCKHU MOCIEICTBUI IESITEIbHOCTH;

KOOPJAMHHUPOBATh U BBIMOJHATH pPabOTy B YCJIOBHUSIX pPEAIbHOr0, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIICHUE MMPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciienoBare/bCKMe AeHCTBUSA:

BIIQICTh HAYYHOW TEPMUHOJIOTHEH, KITIOYEBBIMU TOHSATHUSMH H METOJIaMHU (PUINIECKOM
HayKU;

BIIQJICTh HABBIKAMU Y4YEOHO-HCCIIEOBATEIbCKOM W TIPOCKTHOW IESATENLHOCTH B 00JacTu
(U3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOHMCKY METOJIOB PEUICHUS 3aaad
(U3MYECKOTO COJepIKAHUS, MPUMEHEHHIO Pa3IMIHBIX METOI0B MTO3HAHMUS;

BJIQJIETh BHUJIAMHU JIEATEIHOCTU MO TOJYYEHHIO HOBOTO 3HAHMS, €r0 HWHTEpPHpEeTaluH,
peoOpa30BaHUI0 U MIPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CHUTYallUAX, B TOM YHCIE TPU CO3TAHHUH
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH,

BBISIBJIATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIM3UPOBaTh 3a7a4dy, BbIIBUTATh THIIOTE3Y
e€ pelleHus], HAXOJUTh apTyYMEHTHI ISl I0Ka3aTeIbCTBA CBOUX YTBEPXKICHUM, 3aaBaTh MapaMeTphbl
Y KpUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PEIICHUs 3aJaud pe3yJibTaThl, KPUTUUECKH OIICHUBATH
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4yll B 00pa30BaTEIbHON JEATEIBHOCTH, B TOM
qHCclie IPU U3YYCHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

YMETh NMEPEHOCUTH 3HAHUS TI0 (PU3HMKE B IPAKTHUYECKYIO 001aCTh KU3HEACATSIILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTell;

BBIJIBUTaTh HOBBIEC UJIEU, TIPEAJIaraTh OPUTHHAIbHBIC MOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTCPHATUBHBIC PEIICHUSI.

Padora ¢ undopmanmueii:

BIIQJICTh HABBIKAMH TIOMy4YeHUS WHGpOpManuu (GU3UIECKOro COACpKaHUS W3 HCTOYHHKOB
pa3HBIX TUIIOB, CAMOCTOSITEIbHO OCYUIECTBJISATh TOWUCK, aHAJM3, CUCTEMAaTHU3alUui0 |
WHTEPIPETANNIO HHPOPMAIIH PAa3TUIHBIX BUJOB U (POPM MpeacTaBIeCHUS;

OILICHUBATH JOCTOBEPHOCTHh HH(DOpMAIIHH;

MCIIOJIb30BaTh CPEICTBA MHPOPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTaHHW3AIMOHHBIX 3a7a4 C COOJIOJICHHEM TpeOOBaHMIA
OPrOHOMUKH, TEXHUKU O€30MAaCHOCTH, TUTHEHBI, PECypCOCOEPEKEHUS, MPABOBBIX U ITUUECKUX
HOPM, HOPM HH(POPMAITOHHOW 0€301aCHOCTH;



CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJNEPKAHMS B PA3IMYHBIX (opMarax ¢ y4TOM HazHAUCHUS
uHpOpMALlUM M LEJIEBOM ayIuTOpHUH, BBHIOMpas ONTUMANbHYIO (OpMYy TMpencTaBleHUS U
BU3yaJIM3aLUN.

KoMMyHuUKaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe el cTBHA:

OCYILECTBIIATH OOIIEHHE HAa YPOKaX (PU3MKU U BO BHE-YPOUHOM JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKN KOHMIMKTHBIX CUTYallMid U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaH/IHOW U HHAUBUAYaTIbHON pabOTHI;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBHM C yd4€TOM OOLIMX HMHTEPECOB M
BO3MOKHOCTEH Ka)KI0T0 UiIeHa KOJUIEKTHBA;

NPUHUMATD 1I€JTM COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBATH U KOOPAMHUPOBATH ACUCTBUS
0 €€ JOCTHKEHUIO: COCTAaBJIATh IUIAH JCUCTBUM, pacHpenciiaTb pPOId € Y4ETOM MHEHHUM
YYaCTHHUKOB, 00CY>KJIaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHMBATh KA4eCTBO CBOETO BKJIA/a M KaKJOI0 YYaCTHHKA KOMAaH/bl B OOIIUI pe3ysbTar Io
pa3pabOTaHHBIM KPUTEPUSIM;

npeJularatb HOBBIE TPOEKTHI, OICHWBATh HWJAEU C TO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MIPAaKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIISATh TO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B PA3IMUHBIX CHUTYalUsX, POSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepCaJIbHbIe yUeOHbIe NelicTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYILECTBJIATH II03HABATENIbHYIO NEATEIBHOCTh B 00JMacTh (U3UKA U
aCTPOHOMMHU, BBISBIISITH MIPOOJIEMBI, CTAaBUTH U (POPMYIIHPOBATH COOCTBEHHBIE 3a/aUH;
CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELIEHMs] pPacdETHBIX M KAadeCTBEHHBIX 3ajad, IUIaH
BBIMIOJIHEHUSI MIPAKTUYECKOM paboThl ¢  y4€TOM HMMEIOIUXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUM;
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuMpsATh paMK1 y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHIA;
JenaTh OCO3HAHHBIA BHIOOpP, apryMEHTHpOBATh €ro, OpaTb Ha ceOi OTBETCTBEHHOCTH 3a
peuieHue;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAMLUU B 00JacTU (DU3HUKH, MOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpHBIH YPOBEHb.
CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:
JaBaThb OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJILTATOB LIEISIM;
BJIaJICTh HABbIKAMH IO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBaHUIA;
MCTIOJIb30BaTh MPUEMBI pe(IIeKCUH IS OLICHKH CUTYaIlUH, BEIOOpA BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTHI IPYIHX IIPHU aHAIMU3€E PE3yJIbTATOB ACSITEIbHOCTH;
NPUHUMATD ce0s, TOHUMAast CBOM HEOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHBBI U apIYMEHTHI IPYIHX IIPHU aHAIMU3€E PE3yJIbTATOB ACSITEIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.
B mpouecce gOCTHXEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI MO (hU3MKe A
YPOBHSI CpeIHEro oomiero oOpa3oBaHHMs Yy OOYHYAIOUIMXCS COBEPIIEHCTBYETCS 3MOIMOHAJIBHBIN
MHTEJUICKT, MPEANOJIATralonii c(hOpMUPOBAHHOCTD:



CaMOCO3HaHUS, BKJIIOYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBFHOE COCTOSHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOU SMOIIMOHAIBHOU c(hepbl, OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE NMPHUHUMATh OTBETCTBEHHOCTb
3a CBOE NOBEJCHME, CIIOCOOHOCTh AaNTUPOBATHCS K AYMOLMOHAIBHBIM U3MEHEHUSM U MPOSBISTH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOUICH CTpEeMJIGHHE K JIOCTH)KEHHUIO IIeJId M YCIIEXY,
ONTUMH3M, HUHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/ISl U3 CBOMX BO3MOXHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHME JAPYTHX,
YUUTBIBATh €T0 IPU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLINX CIIOCOOHOCTHh BBICTPaMBAaTh OTHOLICHUS C JPYTUMHU
JIOAbMH, 3a00TUTHCS, IPOSIBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y OOYUAIOIIMXCSI YMEHU:

JIEMOHCTPHPOBATh Ha IMpHUMEpax pojib U MecTo (PU3MKH B (POPMHUPOBAHUH COBPEMEHHOMH
HAay4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU U TEXHOJOTHH, B IPAKTUYECKOU
JeSITeTbHOCTH JIIOJIEH, IEJIOCTHOCTD U €IUHCTBO (PH3MUECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHHUIBl NPUMEHEHHS M3YYCHHBIX (PU3MUYECKHX MoOjeJei: TOYeUYHBIH
ANEKTPUYECKUH 3apsfl, Tyd CBETA, TOYEUHBIM UCTOYHHUK CBETA, SAEPHAs MOJENb aTOMa, HyKJIOHHAs
MOJIEJIb AaTOMHOTO Si/ipa MPH peleHHH (U3NIECKUX 3a/1aY;

pacrio3HaBaTh (PU3MUECKUE SBJICHUS (TPOLECCh) M OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA U KBAHTOBOH (DU3MKHU: AJIEKTPHUYECKAas MPOBOJUMOCTH, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aMMOJCHCTBHME MAarHUTOB, 3JEKTPOMAarHUTHAs
UHAYKLIMSI, JEHCTBME MArHUTHOIO II0JII HA NPOBOJAHMK C TOKOM M JBIXKYIIUHCS 3apsj,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJHBI, NMPSIMOJIMHEHHOE PAaCIpOCTpAaHEHUE CBETA, OTPaKEHHE,
npejoMiIeHue, HWHTepdepeHuus, Iupakuus ¥ TOJNApH3alMs CBeTa, JHCIEpPCHUs CBeTa,
doroanekrpudeckuii 3pdext (hoTorddekr), cBeTOBOe NaBlIeHHE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTPa aTOMa BOJOPOJIa, ECTECTBEHHAs U MCKYCCTBEHHAsl PallOAKTUBHOCTD;

ONKCHIBATh M3YUYEHHBIE CBOMCTBA BELIECTBA (AJIEKTPUYECKUE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOAUMOCTh PA3IMYHBIX CpE) M IEKTPOMArHUTHBIE SIBIEHUS (IIPOLIECCHI),
UCTIONB3Ysd (U3UUECKHUE BEIUYMHBL: DJICKTPUYECKHHA 3apsil, CHJIa TOKa, JJIEKTPHUECKOE
HaIpsDKEHUE, AIIEKTPUYECKOE CONPOTHBIIEHHWE, PAa3HOCTh NOTEHIMANIOB, 3JEKTPOJABIKYIIAS CHUIIA,
paboTta TOKa, MHIYKIMS MarHUTHOTO Mo, cwia Awmmepa, cwia JlopeHIa, HHIYKTHUBHOCTb
KAaTyIIKH, 3HEPTUs DJIEKTPUUECKOrO0 M MArHUTHOIO IIOJIeH, NEpUOJ M 4acToTa KojeOaHui B
KosiIe0aTebHOM KOHTYpe, 3apsii M CWIa TOKa B MpOIEcCe TAapMOHMYECKUX HIIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE paccTOSHUE M ONTHYECKas cuja JIMH3bI, NPH ONHCAHUU IPABHIBLHO
TPAaKTOBaTh (PU3NUECKUN CMBICI MCIIOJIb3YEMBIX BEJIIMYHMH, UX 0003HAYCHUS U €JMHULIBI, YKA3bIBATh
(dbopMyIIBI, CBSA3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUMHY C IPYTHMMHU BEIIMYMHAMUY;

OIMCHIBATh U3yUCHHbIC KBAaHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIONB3YS (PU3NUECKHE BEITUYHHBI:
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, SHEPTUs M MMITYJIbC (OTOHA,
IepHo MoJlypacnaja, SHEPrusl CBSI3U ATOMHBIX sI€p, IPU ONMCAHWM IPAaBUIBHO TPAKTOBATH
($u3nUecKuil CMBICI UCTIOJIb3YEMBIX BEIHUYUH, UX 0003HAUCHHS U €IWHUIIBI, YKA3bIBaTh (HOPMYJIH,
CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIMYMHY C JAPYTMMU BEJIMYMHAMH, BBIYUCIATH 3HAYCHHE
(bu3HYECKOI BEIIUYUHBL;

aHAJTM3UPOBaTh (U3UUECKHUE IPOLECCHl W SABICHHS, MCIONB3ys (U3NYECKHE 3aKOHBI M
MPUHLMIBL: 3aK0H OMa, 3aKOHBI IIOCJIEN0BAaTENBHOIO U MAapaIEIbHOIO COEAMHEHHS IPOBOIHUKOB,
3akoH  JDkoyns—JIeHna, 3akOH  AJIEKTPOMArHUTHOM  MHAYKLUH, 3aKOH IPSMOJIMHEUHOIO
pacipoCTpaHEHUs] CBETA, 3aKOHbI OTPAXEHUS CBETA, 3aKOHBI IPEJIOMIIEHHS CBETa, YPAaBHEHHE



OnHmuTeitHa 11 porodddexra, 3aKOH COXpaHEHUS] SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH
COXpaHEHHMS HIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHHsI MaCCOBOT'0 YHCIIa, OCTynaThl bopa, 3akoH
palMOaKTUBHOTO pacmana, IpU OSTOM pa3indyarh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro
MaTEeMaTHYECKOE BBIPAXKECHUE U YCIOBHA (TPaHULIBI, 00JIACTH) TPUMEHUMOCTH;

OTIpEeIeNIATh HAlPaBJICHUE BEKTOPA MHAYKIIMHM MAarHUTHOTO IOJIsi POBOIHUKA C TOKOM, CHJIBI
Awmrniepa u cuisl JlIopeHna;

CTPOUTH M OMHCHIBATh N300pa’keHHe, CO3/IaBaeMOE TNIOCKUM 3€PKaJIOM, TOHKOH JTMH30M;

BBITIOJIHATh OKCHEPUMEHTHI 10 HCCICAOBAHUIO (U3WYECKUX SBJICHUH U MPOIECCOB C
MCTIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEpPEHHIA: TIpU 3TOM (OPMYIHPOBATH MpoOieMy/3a1aqy
U TUNOTe3y Y4eOHOro 3KCIEepHMEHTa, COOMpaTh YCTAHOBKY M3 MIPEIOKEHHOTO 000pya0BaHMS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh NPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIMYUH, IPH 3TOM BHIOMPAThH
ONTUMANIBHBIA CIIOCOO M3MEPEHUs M HUCMOJIb30BAaTh M3BECTHBIE METOMABI OICHKH MOTPEIIHOCTEH
U3MEPCHUI;

UCCIIEIOBAaTh 3aBHCUMOCTH (PM3UYECKUX BEJIMYUH C HCIOJIB30BAaHUEM IPSIMBIX U3MEPEHUIl:
IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATh PpE3yJbTaThl MOJIYYCHHOW 3aBHCHUMOCTHU
($u3NUEeCKUX BETUYMH B BHJIE TaOIUI] U TpaUKOB, JeNaTh BHIBOJBI IO PE3yIbTaTaM UCCIIEI0BAHUS;

coOmogath TpaBuwia 0O€30MacHOro Tpylna MpH TNPOBEICHUHM HCCICIOBAHUKA B pPaMKax
yu4eOHOTO  SKCIIEPUMEHTa, Yy4eOHO-HUCCIICOBATENILCKOM W TPOEKTHOM  NEATENBbHOCTH ¢
MCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U J1a00paTopHOro 000py10BaHHUS;

pemaTh pacu€THBIC 3a/1a4M C SIBHO 3aJJaHHON (PU3NYECKON MOJIENbIO, UCTIOB3YsI (PU3UUECKUE
3aKOHBl M TPUHIUIBI, HA OCHOBE aHalIM3a YCJIOBUS 33Ja4yd BHIOMPATh (PU3UUECKYI0 MOJIENb,
BBIICNATh (DU3MYECKHE BETUYMHBI U (HOPMYJBI, HEOOXOIUMBbIE i €€ PpEIICHUs, MPOBOIHUTH
pacu€Thl M OLICHWBATh PEAIbHOCTH IOYY€HHOTO 3HAYEeHUS! (PU3NUECKON BETHYUHBI;

pemaTh KaueCTBEHHBIC 3aJaud: BBICTPAWBATH JIOTMYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXJIeHU C ONOPOi Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

UCTIOJIb30BATh MPU PEIICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
IUIL  TIOMCKA, CTPYKTYpUPOBAHHs, HMHTEPIPETallMd U MPEACTaBICHUS Y4eOHOW M Hay4HO-
MOMYJIIPHON MH(OpPMAINH, MTOTYYECHHON M3 pa3IHMYHBIX UCTOUYHUKOB, KPUTHUECKU aHAJIH3UPOBATDH
NoJIy4aeMmyto HH(popMaIuio;

OOBSICHATH NMPUHLHUIBI ACHCTBHS MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pazavyaTh
yCIIOBHSA UX O€30MIaCHOTO MCIIOJIb30BAHMS B TOBCETHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKIA/Ja POCCUICKMX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHUE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BATh TEOPETHUECKUE 3HAHUS MO (PU3MKe B MOBCEIHEBHON KU3HU IS 00ecreueHust
0€30macHOCTH NpU OOpAIICeHUU C MPUOOpaMH U TEXHHUYECKUMH YCTPOWCTBAMHM, JJISI COXpPaHECHUS
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOT0 TIOBEACHHUS B OKpY Kartollei cpese;

paboTaTh B TPYIIE C BHIIOJIHEHUEM DPA3IUYHBIX COIMAIBHBIX POJICH, TIIaHUPOBATh paboTy
TPYMNIbl, PAlMOHATIBHO  PACHPENENATh OOS3aHHOCTH M IJIAHUPOBATh  JEATENBHOCTH B
HECTAHIAPTHBIX CUTYalUsX, aJCKBAaTHO OLIGHMBATh BKJAJ KaXAOrO W3 YYaCTHHKOB TPYINNBI B
peleHre paccMaTpuBaeMOi POOIIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE 11 KJIACC

Ne HanmeHoBaHue KosnuyecTBo yacos JIEeKTPOHHBIE

n/m | pa3esoB U TeM Bcero | Kontpoabhbie  ITpakruueckune | (UH(PPOBBIE)
nporpamMmmabl paﬁOT])I paﬁOT])I 06pa3OBaTeﬂbele

pecypchl
Paznen 1. DJIEKTPOAUHAMUKA
1.1 MarusuTtHoe 1oJie. 11 1 Bubnuoreka [JOK

DeKTpOMarHuTHas https://m.edsoo.ru/7f41c97¢c
WHTyKIIHs

Hroro no pasneny

11

Pasnen 2. KOJIEBAHUSA 1 BOJIHBI

2.1 MexaHHYEeCKUE U 9 1 Bu6nuoreka [JOK
3JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97¢c
KoJicOaHus

2.2 MexaHHYEeCKUe U 5 1 Bu6nuoreka [JOK
3JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97¢c
BOJIHBI

2.3 Onruka 10 1 Bbubnuoreka [JOK

https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pasnea 3. OCHOBBI CIEIIMAJIbHOM TEOPUH OTHOCHUTEJBHOCTH

3.1 OCHOBBI 4 1 bubmuoreka [JOK
CHeIaaIbHOM https://m.edsoo.ru/7f41c97c
TEOpUH
OTHOCHUTEIBbHOCTH
Hroro no pazgeny 4

Pasznen 4. KBAHTOBASA ®U3UKA

4.1 DJIeMEHTHI 6 bubmuoreka [JOK
KBAHTOBOU ONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paspea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKH

5.1 DJIEMEHTBI 7 bubmuoreka [JOK
aCTPOHOMHUU U https://m.edsoo.ru/7f41c97¢c
acTpou3uKH

Hroro no pasneny 7

Pasnen 6. OGOBIIAIOIIEE IOBTOPEHHME

6.1 Oo6o061aromiee
MOBTOPEHUE

4

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢
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Hroro no pasneny

PesepBHOE Bpemst

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




IHOYPOYHOE IINTAHUPOBAHHME 11 KJTACC

Ne Tema Konuu JlaTa o Jlata mo DNEKTPOHHBIE IUPPOBBIC O6opynoBaHKe NTKOJIEHOTO

YpoOKa €CTBO IUTaHy dbaxty 00pa30BaTeIbHBIC PECYPCHI TexHonapka «KBantopuym»

4acoB HCIIOJIb3YEMOE Ha YPOKE

1 IlocTossHHBIE MAarHUTEL U UX B3aUMOJCHCTBUE. 1 3.09 Bbu6nmuoreka [JOK Kommnext EI'D.

MarunutHoe nosie. Bektop MarauTHOU https://m.edso0.ru/ff0c9778 | DnekTpoMarHUTHBIC SIBICHUSI.
MHAYKIUU. JIMHUM MarHUTHOM MHIYKIUU.

2 MarsuTHO€ noJje IpOBOJHUKA C TOKOM. OMbIT 1 10.09 bubmmoreka [JOK Kommner EI'3-Jlaboparopus.
Opcrena. BzaumoeiicTBue NpoBOJHUKOB € https://m.edsoo.ru/ff0c98fe | DnexTpoMarHUTHBIC SIBICHUSI.
TOKOM

3 Jlaboparopnas pabota «/3y4eHre MarHUTHOTO 1 11.09 bubmmoreka [JOK Kommnekt EI'D -Jlabopartopus.
HOJIsL KATYIIKKU C TOKOM» https://m.edsoo.ru/ff0c98fe | DnexTpoMarHUTHBIC SIBICHUSI.

4 JlelicTBME MAarHUTHOTO ITOJIS1 HA POBOJHUK C 1 17.09 bubmmoreka [JOK Kommnekr EI'D-JIabopaTtopus.
TokoM. Cuita Ammepa. https://m.edsoo.ru/ff0c9ac0 | DnekTpoMarHUTHBIC SIBICHUSI.

5 JleficTBHE MarHUTHOTO I10JI HAa JBHXKYIIYIOCS 1 18.09 bubmmorexa [IOK Kommnext EI'D -JlaGopaTopus.
3apspkeHHyro yactunyy. Cuina Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4 | DnexTpoMarHUTHBIC SIBICHUSI.
cuiel JIopeHua.

6 OnexTpoMarauTHas nHAykuus. [loTok BekTopa 1 24.09 bubmmorexa [IOK Kommnekr EI'2-JlabopaTtopus.
MarauTHOM uHAYKIuU. DJC nHayKuuu. 3aKoH https://m.edsoo.ru/ff0d04a6 | DnekTpoMarHUTHBIC SIBICHUSI.
9JIEKTPOMArHUTHOM UHAYKIuu Papanes.

7 JlabopaTopnasi pabora Ne 1 «MccenoBanue 1 25.09 bubmmorexa [IOK Kommiext EI'D.

SIBJICHUS DJIeKTPOMATHUTHON MHAYKIIMU» https://m.edsoo.ru/ff0cal50 | DnekTpoMarHUTHBIC SIBICHUSI.

8 WNHaykTUBHOCTS. fIBICHNE CAMOMHAYKIIUH. 1 1.10 bubmmorexa [IOK Kommnekr EI'2-JIabopaTtopus.
O/1C camoMHIYKIIMU. DHEPrUsl MATHUTHOTO https://m.edsoo.ru/ff0ca600 | DneKTpOMarHUTHHIE SIBICHUS.
TMOJIST KAaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
T0JIE.

9 TexHuueckue ycTpoiucTBa U UX IPUMEHEHHUE: 1 2.10 bubmmorexa [IOK

MOCTOAHHBIC MATHUTHI, SJICKTPOMArHUThI,
QJICKTPOABUTATCIIb, YCKOPHUTCIIN

https://m.edsoo.ru/ff0d04a6
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QJICMCHTAPHLIX YaCTUL], MHAYKIOHWOHHAA ICYb.

10 O6o6maromuii ypok « MarHuTHOE TOJIE. 8.10 bubmmoreka [JOK
DNeKTpOMarHuTHasi MHIYKLIHS. https://m.edsoo.ru/ff0cab82

11 KonTtpoubsnas pa6ora Nelmo teme 9.10 bubmmorexa [IOK
«MarauTHoe noJie. JJeKTPOMATHUTHASA https://m.edsoo.ru/ff0cad58
UHIYKITHS ».

12 CB00OIHBIE MEXAaHUYECKHUE KOIEOAHNUS. 15.10 Bbu6nmuoreka [JOK
["apmonnueckue koneOaHus. Y paBHEHHE https://m.edsoo.ru/ff0caf06
rapMoOHHUYECKHX Konebanwuii. [IpeBpamieHue
SHEPIHUH.

13 JlabopaTopHas padoraNe 2 «UccienoBanue 16.10 bubmmoreka [JOK
3aBHCUMOCTH MePHOAa MAJbIX KoJe0aHui https://m.edsoo.ru/ff0d04a6
rpy3a Ha HUTH OT JAJIMHbI HUTH U MaCChI
rpy3a» .

14 Konebarenbublit kKoHTYp. CBOOOAHBIE 22.10. bubmmorexa [IOK
3JIEKTPOMArHUTHBIE KOJIeOaHHsI B UACATHLHOM https://m.edsoo.ru/ff0cb820
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHMYECKUMH U 3JICKTPOMAarHUTHBIMH
KoJIeOaHUSIMU.

15 [IpencraBnenHue o 3aTyXaONINX KOJICOAHUSX. 23.10 bubmmoreka [JOK
BrIHyXIeHHBIE MEXaHUYECKHE KOJIeOaHusI. https://m.edsoo.ru/ff0cbb86
Pe3onanc. BeiHy:KI€HHBIE 2IIEKTPOMAarHUTHBIE
KoseOaHusl.

16 [Tepemennsbiit Tok. CUHYCOMAAIBHBIN 5.11 bubmmoreka [JOK
nepeMEeHHbII TOK. MOITHOCTh TEPEMEHHOTO https://m.edsoo.ru/ff0cbd34
TOKa. AMIUIUTYJHOE U JIeHCTBYIOIIEE 3HAUCHHE
CHJIBI TOKA U HAIIPSIKCHUSL.

17 Tpauchopmarop. [IpousBoacTBo, nepenava u 6.11 bubmmoreka [JOK
noTpeOiIeHue 3IEKTPUIECKON IHEPTHH. https://m.edsoo.ru/ff0d04a6

18 YCTpolCTBO M MPAKTUYECKOE TPUMEHEHUE 12.11 bubmmoreka [JOK
AJIEKTPUYECKOTO 3BOHKA, FeHEpaTopa https://m.edsoo.ru/ff0cc324
MEPEMEHHOTO TOKA, JMHUN 3JICKTporepeiay.

19 DKOJIOTHUECKUE PUCKHU TIPU MPOU3BOJICTBE 13.11 bubmmoreka [JOK

3NeKTpo3Hepruu. KynbTypa ncnonb30BaHus
JJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

https://m.edsoo.ru/ff0d04a6
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20

MexaHnudeckue BOJIHBI, YCIOBHS
pacmpoctpanenus. [lepuoa. Cxkopoctb
pacrpoCcTpaHEHUs U JJTMHA BOJIHBI.
[Tonepeunble U TPOI0JIbHBIEC BOJTHBL.

19.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0cca54

21 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3ByKa. 20.11 bubmmorexa [IOK
Bricora Tona. TemOp 3ByKa. https://m.edsoo.ru/ff0cccOc

22 ®opmyna TomcoHa. 3aKOH COXpaHEHHUS 26.11 bubmmorexa [IOK
SHEPI'Uu B HJICATBHOM KOJIeOaTeIbHOM https://m.edsoo.ru/ff0cb9c4
KOHTYDE.

23 DneKTpOMarHUTHBIE BOJIHBI, X CBOICTBA U 27.11 bubmmorexa [IOK
ckopocTs. IlIkana 3JeKTpOMarHUTHBIX BOJIH. https://m.edsoo.ru/ff0ccfe0

24 [IpuHIUITBI paAUOCBA3U U TEIEBUACHUA. 3.12 bubmuoreka [JOK
PasButue cpencts cBsi3u. Pagnonokanusi. https://m.edsoo.ru/ff0d04a6

25 Kountpoasnas padora Ne2 «KoJsiebanus u 4.12 bubmuoreka [JOK
BOJIHBI». https://m.edsoo.ru/ff0cc618

26 [IpssMONMHENHOE PaCIIPOCTPAHEHHUE CBETA B 10.12 bubmumorexa [IOK Kommiexr EI'D-
OJHOPOAHOM cpene. ToueuHbI HCTOYHUK https://m.edsoo.ru/ff0cd350 | Jlaboparopus.Onrtuka.
ceera. Jlyy cBera.

27 OtpaxxeHue cBeTa. 3aKOHbI OTPAYKEHUS CBETA. 11.12 bubmmorexa [IOK Kommnekr EI'2-JlabopaTtopus.
[TocTpoenne n300pa>keHHii B TNIOCKOM https://m.edsoo.ru/ff0cd4e0 | Onruka.
3epKaie.

28 IIpenomiienue ceta. [lonHoe BHyTpeHHEE 17.12 bubmmorexa [IOK Kommnext EI'D
orpaxkeHue. [IpeaenbHbIi yros noaHoro https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPAXKCHHUSL.

29 JlabopaTopHas padora Ned «U3mepenne 18.12 Bbu6nuoreka [JOK Kommiekt EI'D
NMOKa3aTeJisl MPeJIOMJIEHHUS CTEKJIay. https://m.edsoo.ru/ff0cd67a

30 Jlunzel. [locTpoenne n300pakeHU B TMH3E. 24.12 bubmuoreka [JOK
®opmyIia TOHKOM JMH3bI. Y BETMYCHHE JIUH3BI. https://m.edsoo.ru/ff0cddle

31 JlabopaTopHasi padora Ne5 «UcciienoBanue 25.12 bubmmoreka [JOK
CBOWCTB H300paskeHMii B IMH3aX» https://m.edsoo.ru/ff0d 1784

32 JHucniepcust ceeta. CIOXHBIH cocTaB 06e10ro 14.01 bubmmorexa [IOK Kommnekr EI'2-JlabopaTtopust.

cseta. LIer. JlaboparopHas pabota
«HabimoieHne iucnepcun CBeTay

https://m.edsoo.ru/ff0d1784

Onruka.
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33 Wutepdepentus creta. Judpaxius cBeta. 15.01 bubmmoreka [JOK Kommnekt ET'D-
Hu¢ppakuuoHHas penérka. https://m.edsoo.ru/ff0ced22 | Jlaboparopus.Onrtuka.

34 ITonepedyHocTh ¢BETOBBIX BOJIH. [lomsspusanus 21.01 bubmmorexa [IOK
CBeTa. https://m.edsoo.ru/ff0cf02e

35 Onrtuyeckre npuOOPHI U yCTPONCTBA U 22.01
yCIIOBHS UX 0€30M1aCHOTO IPUMEHEHHUSI.

36 I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOMN 28.01 bubmmorexa [IOK
MexaHuku. [locTynaTel ciennanbHON TeOpHH https://m.edsoo.ru/ff0cf862
OTHOCHTEJIBHOCTH.

37 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 29.01 bubmmoreka [JOK
3amMe/yIeHHe BpEMEHU U COKPALIICHHUE JTUHBI. https://m.edsoo.ru/ff0cfa42

38 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON 4.02 bubmmoreka [JOK
yacTuilbl. CBS3b Macchl ¢ SHEpruei u https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPIHsl MOKOSI.

39 Kountpoasnas padora Ne3 «Onruka. 5.02 bubmmoreka [JOK
OcHOBBI crIeNHAJIbHOI Teopun https://m.edsoo.ru/ff0cf610
OTHOCHTEJIbHOCTH.

40 ®oronsl. opmyia [Inanka. DHeprus u 11.02 bubmmorexa [IOK
UMIYJIbC (HOTOHA. https://m.edsoo.ru/ff0cfel 6

41 OTkpbiTHE U UccnenoBanue Gotorddexra. 12.02 bubmmorexa [IOK
Ompitel A. I'. CTosneroBa. https://m.edsoo.ru/ff0cffc4

42 3akonbl pororddexra. YpaBHEHUE 18.02 bubmuoreka [JOK
OiHmTeitHa 1 porospdexra. «Kpachas https://m.edsoo.ru/ff0d015¢
rpanuna» Gortosddexra.

43 JNasnenue ceera. Onbitel I1. H. JIeOenena. 19.02 bubmuoreka [JOK
XUMHUUYECKOe JICHCTBUE CBETA. https://m.edsoo.ru/ff0d04a6

44 TexHuyeckue yCTpoCTBa U MPAKTUYECKOE 25.02 bubmuoreka [JOK
npuMeHeHHe: (OTOIEMEHT, (POTOJATUHK, https://m.edsoo.ru/ff0d04a6
COJIHEYHas Oatapest, CBETOAUO/I.

45 Pemenue 3agaq mo reme « 3J€MEHTBI 26.02 bubmuoreka [JOK
KBAHTOBOM ONITHKHUY. https://m.edsoo.ru/ff0d0302

46 Monens aroma Tomcona. OnbiThl Pesepdopaa 4.03 bubmmoreka [JOK

110 PACCCIAHHUIO O-YaCTHII. HnaHeTapHa;I MOACIb

https://m.edsoo.ru/ff0d091a
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aToMa.

47 [Toctynate! bopa. 5.03 bubmmoreka [JOK

https://m.edsoo.ru/ff0dOafa

48 Nznydenue u nornomeHue GOTOHOB MPU 11.03 bubnmorexa [JOK
Mepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUH Ha https://m.edsoo.ru/ff0d0afa
Ipyroi. Buasl criekTpos.

49 BomnnoBsie cBolicTBa yacTuil. BOJHBI 1€ 12.03 bubmuoreka [JOK
Bpoiins. KopryckynsipHO-BOTHOBOM Tyann3Mm. https://m.edsoo.ru/ff0d0Oca8
CrioHTaHHOE ¥ BBIHYKJIEHHOE U3ITyUeHHE.

50 OTKpbITHE pan0aKTUBHOCTU. OMBITHI 18.03 bubmmoreka [JOK
Pesepdopna o onpenenenuto cocraBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO M3ITYUCHHS.

51 CgoiicTBa anb(da-, 6era-, raMmMa-u3ITyICHHUS. 19.03 Bbu6nmuoreka [JOK
BnusiHue paguoakTUBHOCTH Ha )KUBbIE https://m.edsoo.ru/ff0d04a6
OpTraHHU3MBI.

52 OTkpbITHE TPOTOHA U HEUTpOHA. M30TOMBLI. 1.04 bubmmoreka [JOK
Anbda-pacniaa. DIEKTPOHHBINA U MTO3UTPOHHBIH https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amMMa-u3nyueHue.

53 DHeprus CBA3U HYKJIOHOB B sjipe. SlnepHbie 2.04 bubmmoreka [JOK
peakmu. SnepHsiit peaktop. [Ipobaemsl, https://m.edsoo.ru/ff0d1356
MEPCIIEKTUBBI, IKOJIOTUYECKUE ACTICKTHI
SIICPHOM DHEPTETUKH.

54 DneMeHTapHble yacTulibl. OTKpBITHE 8.04 bubmmoreka [JOK
Nno3UTpoHa. MeTo bl HAOMIOICHHS U https://m.edsoo.ru/ff0d0e38
pETUCTpaIMK YIEMEHTAPHBIX YyacTHll. Kpyribiii
cron «DyH1aMEeHTaIbHbIE B3aUMOICHCTBHUS.

EnuHCTBO (DM3MUECKOil KApTHHBI MUPAY.

55 Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue 9.04 bubmmoreka [JOK
3BE3/1bl, INIAHETHI, UX BHAMMOC JIBIKCHHE. https://m.edsoo.ru/ff0d1784
Conneunas cucrema.

56 Comnnue. CotHeYHasi aKTUBHOCTh. MIcTOUHUK 15.04 bubmuoreka [JOK
sHeprun ComnHIa U 3BE3 L. https://m.edsoo.ru/ff0d 1784

57 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 16.04 bubnmoreka [JOK

3BE3 bl TJIABHOM OCIEI0BATEIbHOCTH.
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Buytpennee ctpoenue 38€31. COBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
ssosrorini CoJtHIa U 3BE3

https://m.edsoo.ru/ff0d1784

58 Muneunsiii [IyTe — Hama 'anakTuka. 22.04 bubmmorexa [IOK
[Tonoxenue u nuxenne ConHna B ['anakTuke. https://m.edsoo.ru/ff0d 1784
lNastakTuky. YE€pHbIE ABIPHI B s1pax rajJakTHK.

59 Bcenennas. Pas0eranue ranaktuk. Teopus 23.04 bubmmorexa [IOK
Bosnbmioro B3psiBa. PenukToBoe u3nyueHue. https://m.edsoo.ru/ff0d 1784
MerarajiakTuka.

60 Hepemuienusie mpo0ieMbl aCTPOHOMUH. 29.04 bubmmoreka [JOK

https://m.edsoo.ru/ff0d 1784

61 O6o06maromuit ypok. Pois pusuxu n 30.04 bubmmoreka [JOK
aCTPOHOMMHU B SKOHOMHYECKOH, https://m.edsoo.ru/ff0d 1784
TEXHOJIOTMYECKOM, COLIMAIbHOM M STHUSCKOM
cdepax AesITeIbHOCTH YEJIOBEKA.

62 O6o6maromuii ypok. Pois ¢usuku u 6.05 bubmmoreka [JOK
aCTPOHOMMHU B SIKOHOMHYECKOH, https://m.edsoo.ru/ff0d 1784
TEXHOJIOTMYECKOM, COLIMAIbHOM M STHUSCKOM
cdepax AesITeIbHOCTH YEJIOBEKA.

63 O6o6maromuii ypok. Pois u Mecto pusuku u 7.05 bubmmoreka [JOK
aCTPOHOMMHU B COBPEMEHHOW Hay4YHOI KapTHHE https://m.edsoo.ru/ff0d 1784
MHpa.

64 O6o6maromuit ypok. Ponb ¢puzngeckoii 13.05 bubmmoreka [JOK
TeopuH B (HOPMUPOBAHUU NIPEICTABICHUN O https://m.edsoo.ru/ff0d 1784
¢du3nUecKkoil KapTHHE MHpA.

65 O6o06maromuii ypok. Mecro pusudeckoit 14.05 bubmmoreka [JOK
KapTUHBI MUpPa B O0IIEM psTy COBPEMEHHBIX https://m.edsoo.ru/ff0d 1784
€CTECTBEHHO-HAYYHBIX MPEICTaBICHUI O
IpUpoJIE.

66 PezepBHblii ypok. MarauTHOE 1noJie. 20.05 bubmmoreka [JOK
DNeKTpOMarHuTHasi UHAYKLUS. https://m.edsoo.ru/ff0d 1784

67 PesepBHblii ypok. Ontuka. OCHOBBI 20.05 bubmmorexa [IOK

CHCHH&HBHOﬁ TCOpHUU OTHOCUTCIIbHOCTHU

https://m.edsoo.ru/ff0d1784
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68

Pezepusiii ypok. KBanroBas ¢usnka.

DeMeHThl aCTPOHOMUU M aCTPOPHU3HUKH.

20.05

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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