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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma no ¢usnke 6a30BOTO YpOBHS Ha YPOBHE CpeIHEro o0IIero oopa3oBanus pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TPeOOBaHUM
K pe3y/bTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBatebHOM nporpammel, npeactaBieHHbIX B DI'OC COO, a takxke ¢ yuérom ¢enepanbHOi padodeid
MpOrpaMMbl BOCIIMTAaHHS M KOHLENIMU IPernojaBaHus ydeOHoro mpenmera «Pu3ukay B 00pa3oBaTEeNbHBIX OpraHu3anusx Poccuiickoit
®denepanny, peajin3yroIMX OCHOBHbIE 00pa30BaTElIbHbIE POTrPaMMBbI.

CopepxaHue mporpaMMmbl 1o (U3MKE HalpaBieHO Ha (OPMHUPOBAHME ECTECTBEHHO-HAy4yHOM KapTuHbI Mupa oOyuaromuxcs 10-11
KJIacCOB MpH oOyueHHMH HuX (u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOro mnonaxona. I[Iporpamma mo ¢usuke
cootBeTcTBYeT TpeboBanusaM GI'OC COO k miaHupyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METAIIPEIMETHBIM Pe3ylbTaTaM OOyUYEeHHUs, a TaKkKe
YUUTHIBAET HEOOXOIMMOCTh peaH3allii MEXIPEIMETHBIX CB3€H (PU3MKH C €CTeCTBEHHO-HAyYHBIMH YUEOHBIMH IpenMeTamMu. B Hel
OTIPEJIeIIAIOTCS OCHOBHBIE LIEIM M3yueHUs (U3MKH Ha YPOBHE CpellHEero oOiero oOpa3oBaHMs, IUIAHUPYEMbIe pPe3yJabTaThl OCBOEHUSI Kypca
(GU3MKY: INYHOCTHBIE, METANPEMETHbIE, TPpeIMETHbIE (Ha 0a30BOM YpPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® ITUTAHUpPYEMBIE PE3yTbTAaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM YHCIIE IPEIMETHBIC PE3YIbTATHI 110 T0JIaM 00yJeHUS;

e coJepxaHue yueOHoro npeamera «Pu3nkay mo rogaM oOydeHuUs.

dusnka Kak Hayka o HanboJsee OOIUX 3aKOHAX MPUPO/IBI, BBICTyINAs B Ka4yecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIN
BKJIQJl B CUCTEMY 3HaHHUH 00 okpyxkatomeM mupe. IlIkonbHbI Kypc (U3MKM — cHCTEMOOOPA3yIOIIMHA Al €CTECTBEHHO-HAYYHbBIX Y4eOHBIX
IIPEIMETOB, IOCKOJBKY (DU3MUYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB M SABJICHMH, H3y4aeMbIX XUMHUEH, Ouosioruei, Qusnueckon
reorpapueii u acrpoHoMmueil. lcrnosnb3oBaHMe M AKTUBHOE IPUMEHEHHE (U3MYECKUX 3HAaHUM ONpeaernseT Xapakrep M pa3BUTHE
pa3sHOOOpa3HbIX TEXHOJIOTUH B cepe IHEPreTHUKH, TPAHCIIOPTa, OCBOEHHUSI KOCMOCA, IIOJIY4YE€HHUSI HOBBIX MAaTEpHAIOB C 3a/laHHBIMU CBOWCTBAMU
u gapyrux. M3ydeHue QU3MKHM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHUE €CTECTBEHHO-HAyYHOM KapTHHBI MHUpa OOydYarooluxcs, B
(dbopMupoBaHHE YMEHUH IPUMEHATh HAyYHbIH METO/ IO3HAHUS MPH BBIIOJIHEHUN UMHU YY€OHBIX UCCIIC0BAaHUI.

B ocHOBy kypca (Qu3MKH [UIsI YPOBHS CpelHEro oouero oopa3oBaHUs IOJIO0XKEH psAA UAEH, KOTOpble MOXHO paccMaTpuBaTh Kak
IPUHLUIBI €70 OCTPOSHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypeC SBISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH COJEPKUT MaTepHual U3 BceX pas3felioB
(GU3uKH, BKIIOYAET KaK BOIPOCH! KIACCUYECKOH, TaK U COBPEMEHHOM (U3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBMM C HEH Marepuasl Kypca (pus3uku oObenuHEH BOKpYr (u3ndeckux Teopuil. Begymum B Kypce
aBIseTcs GOpMUPOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanuzanus npeanoyaraeT UCHoIb30BaHNE TYMAaHUTAPHOTO NMOTEHIMANA (PU3MUECKONW HAyKH, OCMBICICHHUE
CBSI3U Pa3BUTHS GU3UKHU C pa3BUTHEM OOILECTBA, & TAKXKE C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMU MPOoOIIeMaMH.



Hoes npuxiaonou nanpagnennocmu. Kype pus3uku mpeamnonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHYECKHUX M TEXHOJIOTHUYECKHX
IIPUJIOKEHUN N3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonoeuzayuu peanusyercsi MOCPEACTBOM BBEICHHUS JJIEMEHTOB COJEP)KAaHUSA, MOCBSIIEHHBIX 3KOJIOTMYECKUM IHpodiaemMam
COBPEMEHHOCTH, KOTOpBbIE€ CBSI3aHbl C pa3BUTUEM TEXHUKM M TEXHOJIOTUH, a Takke OOCYyKIeHUs npoOiieM palroHaIbHOIO
IIPUPO/I0IIOJIL30BAHUS U SKOJIOTUYECKON OE3011aCHOCTH.

Crep>kHEBBIMU 3JIEMEHTaAMH Kypca (DM3WKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus SBISIOTCS (U3NYeCKUe Teopur (PopMUpoBaHUE
MIPEJICTAaBICHU O CTPYKType IOCTPOCHUS (PU3UYECKOW TEOpUH, poju (yHIaMEHTAIbHBIX 3aKOHOB W MPHHIMIIOB B COBPEMEHHBIX
MIPEJICTaBICHUSIX O MPUPOJE, TPAaHULIAX TPUMEHUMOCTH TEOPUM, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHbIX SBJICHUN U MPOIIECCOB).

CucTeMHO-JIeITEIbHOCTHBI TOJIX0J B Kypce (U3UKU pean3yeTcsl Mpexae BCEro 3a CYET OpraHu3aldyd AKCHEPUMEHTaIbHON
JesTeNbHOCTH oOywaromuxcs. [[nst 6a3zoBoro ypoBHS Kypca (HU3MKH — 3TO HMCHOJIb30BAaHUE CHUCTEMbl (PPOHTAIBHBIX KpPAaTKOBPEMEHHBIX
AKCIEPUMEHTOB U Ja00paTOPHBIX paboT, KOTOPhIE B MporpamMme 1o (pu3nuke 00beTMHEHBI B 00N CIMCOK YUEHUYECKUX MPAKTUYECKUX padoT.
Boigenenue B ykazaHHOM TniepeyHe 1a0OpaTOpHBIX paboOT, MPOBOAUMBIX JJIsi KOHTPOJIE M OILIEHKH, OCYIIECTBISETCS Y4aCTHUKAMHU
00pa3zoBaTeNIbHOTO MPOIIECcca UCXO U3 0COOCHHOCTEH TIIAaHUPOBAHUS M OCHAIIEeHHs KabuHeTa ¢u3uku. [Ipu aToM obecrieunBaeTcst OBJIaICHHE
00yyaroUMMUCs YMEHUSMH MPOBOJIUTH KOCBEHHBIE U3MEPEHUS, NCCIIEOBAHUS 3aBUCUMOCTEN (PU3NUECKUX BETUYHH U 110 CTAHOBKY OMBITOB IO
MIPOBEPKE MPEIOAKEHHBIX TUIIOTE3.

Bonbinoe BHUMaHue yaensieTcs peueH!Io pacuéTHRIX U KaueCTBEHHBIX 3a1ad. [Ipu 3Tom 11 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS
3a/lauM C SIBHO 3aJaHHOM (PM3MUYECKO MOJIENbIO, MO3BOJISIONINE TPUMEHATh W3YUYE€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelna
Kypca, TaKk M HMHTETPUpPYs 3HAHMS U3 Pa3HbIX pa3aenoB. JlJis KayecTBEHHBIX 3ajad MPUOPUTETOM SIBISIOTCS 3a/JaHUs Ha OOBSCHEHUE
MpoTeKaHus (PU3UYECKUX SBJICHUHN U MPOLECCOB B OKPY)KaIOIIEH JKU3HH, TpeOyromre BbI0opa GU3NIecKo MOAETH JUIsl CUTYallMH MPAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUM ¢ TpeboBaHusmu PI'OC COO k MaTepHabHO-TEXHUYECKOMY OOECIEUYCHHIO y4eOHOTO mpoliecca 0a30BbIi YpOBEHB
Kypca (U3MKH Ha YpPOBHE CpelHEero ooimiero oopa3oBaHus JODKEH M3Y4aTbCs B YCIOBHUSX NMPEAMETHOTO KaOMHETa (U3UKU WM B YCIOBUSX
WHTErPUPOBAHHOTO KaOMHETa MPEJAMETOB €CTECTBEHHO-HAy4yHOTo IuKiIa. B kabuHere QU3uMKU NOMKHO OBITH HEOOXOAMMOE J1abopaTOpHOE
oOopynoBaHuEe JUIS BBITIOJHEHUS YKa3aHHBIX B MporpamMme MO (U3HKE YUYEHHYECKHX NPAKTHUUECKUX paboT M JAEMOHCTPALMOHHOE
obopynoBaHue.

JleMoHCcTpalMoHHOE 000pynoBaHue (OPMUPYETCS B COOTBETCTBUHM C MPHUHIIMIIOM MHUHUMAIbHON JOCTATOUYHOCTH M OOECIeuMBaeT
MMOCTAHOBKY MEPEUUCIICHHBIX B IMporpaMMe Mo (hM3HMKE KIIOYEBBIX JEMOHCTpAIMi A HUCCIeNOBAaHUS M3Yy4aeMbIX SIBICHUU M MPOIIECCOB,
AMIUPUUYECKUX U (DYHIAMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHH.

JIabopatopHoe oOOpyJIOBaHHE ISl YYEHMYECKMX IPAKTHUECKUX paboT ¢opmHupyeTcss B BHAE TEMAaTHUYECKUX KOMIUIEKTOB U
oOecrieunBaeTcss B pacuére OJHOTO KOMILJIEKTa Ha JBYX oOydaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOpaTOPHOro o0OpyHAOBaHUS JOJIKHBI



OBITh IOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUH aHAJIOTOBBIX U IH(POBBIX MPHUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B
BUJIe HU(DPOBBIX TAOOPATOPHIA.
OCHOBHBIMH TIETISIMH U3YydeHHS (PU3HKH B 001IEM 00pa30BaHUU SIBIISFOTCSI:

bopMHpOBaHHE HMHTEpECa M CTPEMJICHHS OOYYArOIIMXCS K HAYYHOMY HW3YYCHHUIO NPHPObBI, PA3BUTHE UX HHTCIUICKTYAJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJICTABICHUNA O HAyYHOM METOJIC IMO3HAHUS W (OPMUPOBAHME HCCIICIOBATEIHCKOTO OTHOIICHHS K OKPYKAIOIIUM
SIBIICHUSIM;

bopMHpOBaHHE HAayYHOTO MHUPOBO33PCHHUSI KaK pe3ysibTaTa M3y4eHHs OCHOB CTPOCHHUS MaTepuu M (DyHJIaMEHTAbHBIX 3aKOHOB
¢buzuky;

bopMHpOBaHUE YMEHUI 0OBSICHATH SBJICHUS C UCIOIb30BaHHEM (PU3MYCCKUX 3HAHUN M HAYYHBIX JIOKA3aTEIbCTB;

bopMHpOBaHKE TPEICTABICHUI O POJIU (PU3UKHU JUTS PA3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI.

JlocTIioKeHMe ITHUX Ienell 00ecTiedrBaeTCsl pelIeHHeM CIISAYIOIMINX 3a/ad B TPOIecce M3YYeHHs Kypca (HU3WKH Ha ypOBHE CPEIHETO
o01rero oOpa3oBaHus:

MPUOOpETEHNE CUCTEMBI 3HAHUIN 00 00IMMX (PU3HMUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUAX, BKIFOYAsT MEXaHUKY, MOJICKYISIPHYIO
(bU3UKY, SIEKTPOJMHAMUKY, KBAHTOBYIO (PH3UKY U SJIEMEHTHI acTPO(DU3HKY;

(hopMHpoBaHHE YMEHHI MPUMEHSATh TEOPETHYECKHUE 3HAHHS sl OOBsICHEHHsS (U3NYECKUX SBJIICHUN B MPUPOAEC U JUISl MPUHATHUSA
MPAKTUYECKUX PEUICHUI B MOBCEAHEBHOM KU3HU;

OCBOCHHE CMOCOOOB peUIeHUS pa3UYHbIX 3a7ad C SIBHO 3aJlaHHOM (U3MUECKOM MOJeNblo, 3ajad, IoJpa3yMeBaloIIUX
CaMOCTOSITENIbHOE CO3/IaHNe (PU3NYECKON MOJIENH, aJleKBaTHOM YCIOBUSAM 3aauu;

MOHNUMaHue (U3UYECKUX OCHOB U MPHUHIMIIOB JICHCTBUS TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMUYECKUX MPOIECCOB, UX BIUSHHS Ha
OKPYKaIOILYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEJILHOTO IUIAHUPOBAHUS U NMPOBEACHUS (PU3MUECKUX SKCIIEPUMEHTOB, aHAJIW3a U MHTEPIpEeTaluu
nH(pOpMaLIUHY, OTIPEICTICHHS TOCTOBEPHOCTH MOJTYYECHHOTO PEe3ybTaTa;

CO3[aHK€ YCIOBUH JUIsl pa3BUTHUSI YMEHH MPOEKTHO-UCCIIEIOBATENBCKOM, TBOPUECKOH AeATEeIbHOCTH.

Ha u3yuenue ¢usuku (6a30BbIi YpOBEHb) HA YPOBHE CpeqHero obmiero oOpa3zoBaHus oTBoauTcs 68 yacoB: B 11 kiacce — 68 yacos (2
yaca B HEJIEIIO).

[Ipennaraembiii B mporpamme mo (Qu3uke MepedyeHb Ta0OpaTOPHBIX M MPAKTHUECKUX PabOT SBISETCS PEKOMEHIOBAHHBIM, YUHUTENb
JienaeT BEIOOp MPOBEICHUS J1a00OPATOPHBIX pa0OOT U OMBITOB C YUETOM MHAWBHIYaTIbHBIX OCOOCHHOCTEH 00yJarOIInXCs.

COJEPKAHUE OBYYEHUA
11 KJIACC



Paznen 4. DiiekTpoanHaMuKa

Tema 3. Maznummnoe none. InekKmpomacHUMHAA UHOYKUUA

[ToctosiHHbIE MarHuTHl. B3auMoJelCTBHME IOCTOSIHHBIX MAarHuToB. MarHuTtHOe mnojie. Bexkrop MarHuTHOW HHAYKUMH. [IpuHOmn
CyNEPHO3UIMKA MATHUTHBIX TOJIeH. JIMHUKM MarHUTHOM MHAYKUMU. KapTuHa JIMHUI MarHUTHOW UHAYKIIMU T0JIS1 TOCTOSIHHBIX MAarHUTOB.

MarnuTHO€E T0JIe TIPOBOJHUKA C TOKOM. KapTrHa JTWHUI MHAYKIMH MAarHUTHOTO TOJIS JUTMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJAHMKA, KaTyIIKu ¢ TOkoM. OnbIT Dpcrena. BzanmoaelicTBue mpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJIyJIb U HaNpaBJieHHUE.

Cuna JlopeHua, e€ Moaynb U HanpasiieHue. [[BrkeHne 3apsyK€HHON YacTHIIBI B OJJHOPOIHOM MarHUTHOM noJie. PaGoTa cuisl JlopeHua.

SBneHue HIIEKTPOMAarHUTHOM WHIYKIMU. [lOTOK BEKTOpa MAarHUTHOW WHAYKIMU. OJEKTPOABMKYIIAS CHIA HHIYKIUUA. 3aKOH
JJIEKTPOMAarHUTHOM MHAYKuu Dapanes.

BuxpeBoe anektpuueckoe moJie. DNEKTPOABWKYIIAs CHJIa WHAYKIMU B MPOBOJHHMKE, ABIKYIIEMCS MOCTYNATEIbHO B OJHOPOJHOM
MarHUTHOM IIOJIC.

[IpaBuiio Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOUHAYKIIUU. DJIEKTPOABMKYILAS CUJIA CAMOUHIYKIIUH.

DHEPrusi MarHUTHOTO TOJISI KATYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuyeckre ycTpoWCTBa M MPAKTHUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MATHUTHI, AJEKTPOMATHUTHI, 3JIEKTPOJABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUII, HHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE IEKTPOHHOTO MyYKa MarHUTHBIM MOJIEM.

JIMHUY MHIYKIUK MAarHUTHOTO TIOJISL.

B3aumopelicTBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuia Amrepa.

JeiictBue cuibl JIOpeHIia Ha MOHBI JIEKTPOJINTA.

SIBneHue IEKTPOMArHUTHON UHAYKLIHUH.

IIpasuiio Jlenna.

3aBUCHUMOCTD AJEKTPOJIBHXKYIIEH CHIIBI MHAYKIIMHU OT CKOPOCTH U3MEHEHUS MATHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol



N3ydyeHre MarHUTHOTO MOJISL KaTyLIKU C TOKOM.
HccnenoBanue nefcTBUS NIOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue siBlIeHUS IEKTPOMarHUTHOM MHIYKLIHH.

Paznes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAHUNHbIE KOJCOAHUA

Konebarenbnast cucrtema. CBoOonHbIe MexaHUueckue kosiebanus. ['apmonunueckue konebanus. Ilepuon, yactora, aMmiauTyaa u ¢asza
koneOanuil. IlpyxuHHBI MasTHUK. MaremaTtnyeckuil MasTHUK. YpaBHEHHE TapMOHMUYecKHUX KosieOaHuil. IIpeBpaiienue sHepruum mnpu
rapMOHUYECKHUX KOJIEOaHUSX.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJEOAHHWS B HICATHHOM KOJIEOATEILHOM KOHTYpE. AHAJIOTHUS MEXIY
MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMH KoJieOaHusmu. Popmyna TomcoHa. 3aKOH COXpPAHEHUS SHEPrUUM B HJCATIbHOM KOJIeOaTebHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojieOaHuAX. BeIHYX/IeHHBIC MeXaHHYeCKHe KoyieOanus. Pe3onanc. BeIHYXICHHBIE AJIEKTPOMAarHUTHBIE
KOJIcOaHus.

[Tepemennsbiii TOk. CUHYCOMAQIBHBIN MEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJHOE U JEHCTBYIOIIEE 3HAYCHHUE CHUJIbI
TOKa U HaNpsHKEHHUSL.

Tpancdopmarop. IlpomsBoacTBo, mepenada M TOTPEOICHUE DIEKTPUUYECKONW HSHEPTUM. DKOJOTHYECKHE PHCKH TPU IPOU3BOJICTBE
anekTpos’Heprun. KynpTypa UCHob30BaHUs AIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

Texnuyeckne ycTpoilcTBa W TNPAKTUYECKOE TPUMEHEHHE: JJIEKTPUYECKUI 3BOHOK, TEHEparop MEpPeMEHHOTO TOKa, JHHHUH
3NIeKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KoJieOaTeIbHOW CUCTEMBI (MPY>KMHHBIA HJIH MAaTEMaTHYECKUA MAsITHUK).
HabGnrogenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJIeOaHUH.

Hab6nronenue pe3onanca.

CB0OOHBIC PJICKTPOMArHUTHBIC KOJICOAHMS.

OcnumiorpaMmsl (3aBUCHMOCTH CHITBI TOKA M HANPSDKEHHS OT BPEMEHH) IS SJICKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc IIpU MOCJICAOBATCIIBHOM COCAUHCHUH PE3UCTOPA, KATYIHKHW MHAYKTUBHOCTH U KOHJACHCATOPA.
Mopenp TUHUH QJICKTPOIICpEaaYn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue 3aBUCUMOCTH IEPHOJIa MaJbIX KOJIeOaHUH rpy3a Ha HUTH OT JJIMHBI HUTH M Macchl Tpy3a.



HccnenoBanue nepeMeHHOro TOKa B LIETH U3 MIOCJIEA0BATEIBHO COEIMHEHHBIX KOH/IEHCATOPa, KaTYIIKH U pE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHumMHble 60JIHbL

MexaHnyeckue BOJIHbI, yCI0BUs pacnipoctpaHeHus. [lepuon. CkopocTh pacpoCTpaHeHHs U JUIMHA BOJHbIL. [lonepednbie U npoaoJbHbIe
BoJIHBL. MHTEpdepeHnns u nudpakuns MEXaHHIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBL. YCIOBHUS HW3JIY4YEHHUS JJIEKTPOMAarHMTHBIX BOJH. B3aumuas opuentanuss BekropoB E, B, V B
AJIEKTPOMAarHuTHOM BoJsiHE. CBOMCTBA 3JEKTPOMArHUTHBIX BOJH: OTpPaK€HUE, MPEIOMIICHHE, MOJApU3alus, JUPPaKIus, UHTepPepeHIus.
CKOpOCTb 2JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHAIIBEI pauOCBA3U U TeNIEBUACHUS. Pagronokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPebl.

Texnuyeckue ycTpoicTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIe WHCTPYMEHTHI, YIbTPa3BYKOBasl JHArHOCTHKA B TEXHUKE U
MEIUIINHE, pajap, paAuonpuEéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Koneobmtomeecs Ten0 kak HICTOYHUK 3BYyKa.

Habmonenue oTpaxkeHus U IpeoMIICHUSI MEXaHUYECKUX BOJIH.

Ha6nronenue nnrepdepeHmy u AuGpaKiinid MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenue cBsizu rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMUTYAON U 4aCTOTOM KOJIeOaHUI.

HccnenoBanue cBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, MPEIOMIICHUE, oJiapu3anus, nudpakuus, HHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeitHoe pacnpocTpaHeHre CBeTa B OJHOPOIHOM cpenie. JIyu cBeta. ToueuHblid HCTOUYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaykeHus cBeTa. [locTtpoeHne n300paxeHuii B MI0CKOM 3epKaje.

[Ipenomnenne cBeTa. 3aKOHBI MpelOMIICHUs cBeTa. AOCONIOTHBINM MOKa3aTenb mperomieHus. llolHoe BHYTpeHHEE OTpa)KeHHE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO OTPAKEHHUS.

JHucnepcus cBeta. CrnoxHbIi cocTaB 6eoro ceera. LBer.

CoOuparone U pacceuBarolmive JHUH3bl. ToHKas nuMH3a. POKYCHOE pPacCTOSHUE M ONTHYecKas cwia TOHKOM JmH3bl. [locTpoenue
n300pakeH B COOMPAIOIIMX U pacceuBaroIIuX JUH3aXx. PopMyna TOHKOHM JTUH3bI. YBEIUUEHHUE, 1aBaeMOe JIUH30M.

[Ipenensl TPUMEHMMOCTH T'€OMETPUYECKON ONTHUKH.



BonnoBast ontuka. MHTepdepeniuus cBeta. KorepeHTHbIE HWCTOYHUKHA. YCIIOBHUS HAONIOACHHUS MAaKCUMyMOB M MHUHHUMYMOB B
UHTEPPEPEHITMOHHON KapTUHE OT JBYX CHH(A3ZHBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakaus ceera. AudpaknunonHas pemeérka. Y cIoBUe HAOIOACHUS TTIaBHBIX MAKCUMYMOB TIPH MAaJICHUH MOHOXPOMATHYECKOTO CBETa
Ha JUPPAKIHOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHudeckune ycTpoicTBa M MPAKTHYECKOE NMPUMEHEHUE: OYKH, Jymna, (hoToammapar, MPOCeKIIMOHHBIA amnmapaT, MUKPOCKOII, TEIECKOIL,
BOJIOKOHHAS OTITUKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOU/I.

Jlemoncmpayuu

[IpsiMonHEIHOE pacIpOCTpaHEeHNE, OTPAXKEHUE U TIpeioMiieHre cBeTa. ONTHYECKUe MPUOOPHI.

[TonHOE BHYTpeHHEE OTpaxkeHrue. Moieas CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

HaGnronenue nntepdepeHiinu crera.

Ha6nronenue nqudpakiuu certa.

HaGnronenue aucnepcun ceTa.

[TonyueHue cekTpa ¢ HOMOUIBIO MPU3MBI.

[TonydyeHue ciekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTelis NpeaoMIICHUs CTEKIIA.

HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

Habmronenue nucnepcun cBera.

Pa3znea 6. OcHOBBI CIeNIHAJIBLHOM TEOPUH OTHOCUTEIbHOCTH
I'panunel TpUMEHUMOCTH KJIacCHUeCKOW MexaHukHu. [locTynarel crenuanbHOW TEOPUM OTHOCHTEIHHOCTH: HMHBAPUAHTHOCTH MOJYIS
CKOPOCTH CBETa B BaKyyMe€, IPUHILIMI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JUTUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIbl. DHEPrUs MOKOSL.

Pa3nen 7. KBanroBasi pusznka



Tema 1. Dnemenmuvl KGAHMOBOU ONMUKU

®otonbl. opmyna [Inanka cBs3u sHEprun (HOTOHA C €T0 YACTOTON. DHEPTHUS U UMITYIILC (POTOHA.

OtkpeiTie u uccnenaoBanue porodrdpdexra. OnpiTel A. I'. Cronerosa. 3akonsl GoTodrddekra. YpapHenue DitHimTeriHa 11 poTodddexTa.
«Kpacnas rpanuna» porodddekra.

Hasnenue ceera. Onbithl [1. H. JIebenena.

XHWMHMYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoiCTBa U MPAKTUYECKOE TPUMEHEHNE: (POTOAIEMEHT, GOTOAATUUK, COJTHEUHas: OaTtapesi, CBETOAMO.

Jlemoncmpayuu

®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO POTOIPPeEKTa.

Cseronnon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pesepdopna mo paccesnuro o -uactuil. [Inanerapnas monens aroma. Iloctynatsl bopa. M3nydenue u
norJyioreHre (OTOHOB TIPH TEPEX0Jie aToMa C OJHOTO YPOBHS dHEPruM Ha Apyrou. Bumbl cmekTpoB. CHEKTp YpOBHEH 3HEpruu aToMa
BOJIOPOJA.

BonHoBsie cBolicTBa yacTull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOJIHOBOM Tyain3M.

CHnoOHTaHHOE U BBIHYXJCHHOE U3TyYCHUE.

TexHuueckue ycTpoicTBa U MPAKTUUYECKOE TPUMEHEHHE: CIIEKTPAIbHBIN aHAIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopra.

Ornpenenenre JUIMHBI BOJIHBI JIa3epa.

Habmronenue nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Ha6nronenue nuHEHYaToro CrekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTHI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHus sanapa. OTkpeiTHe panumoakTuBHOCTU. OrmbIThl Pesepdopra mo ompeneneHuro
COCTaBa paJiOaKTUBHOTO u3nyueHus. CBoicTBa anb(da-, 6era-, raMMa-u3nydeHus. BnusHue paquoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpeiTHE IPOTOHA U HeWTpoHa. HykinoHnHas Mojens sapa ['eitzendepra—MBanenko. 3apsn sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. ['aMMa-u3nydenue. 3aKoH paMOaKTUBHOTO pacmaja.



DHeprus cBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. Jleekt Maccsl sapa.

SAnepHble peakuuu. Jlenenue U CUHTES sSIED.

Anepusiii peaktop. TepmosiaepHbiid cuHTe3. [IpoOiieMbl M MEPCHEKTUBHI SACPHOM SHEPTreTUKU. DKOJOTHYECKHE ACIEKThI SIACPHOU
JHEPIeTHUKHU.

OnemeHTapHble yacTUlbl. OTKPBITHE O3UTPOHA.

Metoabl HAOIIOCHNUS U PETUCTPALIUH SIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTaIbHbIE B3aUMOJICHCTBUS. EMUHCTBO pr3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpoiCTBa U MPAKTUYECKOE IPUMEHEHNUE: JO3UMETp, kKamepa BunbcoHa, siiepHblil peakTop, aroMHas Oomoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM doTorpadusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

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

Bun 3B€3anoro Heba. Co3pe3ausi, spKue 3BE3/bl, IIAHETHI, UX BUAMUMOE JABHKEHUE.

Conneynas cucrema.

Connne. ConHeuHas axkTUBHOCTh. Mcrtounuk sHeprum CosiHIIa W 3BE3A. 3BE31bI, MX OCHOBHBIE XapaKTepUCTUKHU. [lnarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETHUMOCTBY». 3BE3/bl IJIaBHOM MOCIEAOBATEIBHOCTU. 3aBHCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J IVIABHOU
[OCJIEeI0BATENbHOCTU. BHyTpeHHee cTpoeHue 3B€31. COBpeMEHHbBIE MPEACTABICHUS O MIPOUCXO0XKACHUH U 3BoMtounn CoiaHUa U 3BE3/. OTarbl
JKU3HU 3BE3]L.

Mineunsiii [Iyte — Hama I'amaktuka. Ilonoxxenne u aBwkenue ConHua B ['amaktuke. Tumbl ranakTuk. PandoranakTMkd W KBa3aphbl.
UYépHble OpIphI B SAPAX TATAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa66ma. Pas0eranue ranaktuk. Teopust bounbinoro B3peiBa. PenukroBoe uziyueHue.

Macmrabnas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0ieMbl aCTpPOHOMUHU.

Yuenuueckue nabnooernus

Habmronenuss HEeBOOPY)KEHHBIM TJIa30M C HWCIHOJIb30BAHHEM KOMIBIOTEPHBIX MPUIIOKEHUN OIS OMpPENEeNeHUs IOJI0KEHHUs] HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be31ust CeBEpPHOTO MOMYIIApUs U SIPKUE 3BE3/IBI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marniee noBTOpPeHUE



Ponb ¢pu3uku 1 acTpOHOMUU B SKOHOMHUYECKOH, TEXHOJIOTMYECKOH, COLMATBHOMN 1 3THYECKOH cepax AesTEIbHOCTH YeJI0BEKa, pOJb U
MeCTO (HM3MKH U aCTPOHOMHUHM B COBPEMEHHOW HAaydyHOW KapTWHE MHUpA, pojb (prusnyeckoil Teopuu B (HOPMHPOBAHHUHU IPEICTABICHHH O
¢u3nvecKoil KapTHHE MHpa, MECTO (HU3MYECKOW KapTUHBI MUpa B OOIIEM pPsay COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHHHA O
IIPUPOJIE.

MexnpeameTHble CBSI3U

N3yuenue kypca ¢uszuku 6a30Boro ypoBHsS B 11 Kimacce OCymIecTBISETCS C YYETOM COJIEPKATEIBHBIX MEXKIPEIMETHBIX CBSA3EH C
KypcaMM MaTeMaTUKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnule noHamus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAyYHOTO MO3HAHUS: SBJICHUE, Hay4yHBIH (akT, runoresa, pusndeckas
BEJIMYMHA, 3aKOH, TEOPHUs, HAOI0ICHIE, SKCIIEPUMEHT, MOJIEIMPOBAaHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHHE CHCTEMbl ypaBHEHUH, TPUTOHOMETpPUYECKHE (YHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIUU Ha OCU KOOPJAUHAT, CI0KEHHE BEKTOPOB, MPOU3BOIHBIE AJIEMEHTAPHBIX (PYHKIINA,
MIPU3HAKU NI0JI00US TPEYTOJIbHUKOB, OIIPEIEIEHNE TUIOIIA U TUNIOCKUX GUryp u oobéma Tel.

buonocus: snexkrpudeckue SBICHUS B KUBOM Npupojie, KojeOaTelbHbIE ABMKEHUS B KUBOM MPUPOJIE, ONTUYECKUE SBIIEHUS B JKMBOMN
pHUpoie, ACUCTBUE paiiallui Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPHUCTALINYECKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKOM peIETKHY,
CIIEKTPAJIbHBIN aHAJIN3.

T'eozpaghus: MarHUTHbIE MOJIIOCA 3€MIIH, 3aJ1€KM MarHUTHBIX Py, POTOCHEMKA 3€MHOI MOBEPXHOCTH, IPEACKA3aHNE 3€MIIETPACEHUI.

Texnono2us: TUHUM IEKTPOIIEPEAAY, TEHEPATOP IEPEMEHHOIO TOKA, 3JICKTPOABUTATEIb, HHIYKIIMOHHAS 11€4b, Paaap, paIuoONpUEMHUK,
TeneBU30p, aHTeHHa, Teneon, CBU-neub, MpOEeKIMOHHBIN armapar, BOJOKOHHAS ONTHKA, COTHEYHAs OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110 ®U3BUKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «®Pu3mka» Ha YpPOBHE CpeaHero obmiero obpaszoBanusi (0a30BBI ypOBEHB) IOJDKHO OOCCIICUHTH
JOCTIHDKEHHUE CIICTYIONIMX JIMYHOCTHBIX, METAIPEMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JJUYHOCTHBIE PE3YJIBTATHI
JIn4HOCTHBIE pe3yNabTaThl OCBOEHHUs yueOHOro mpenmera «Dus3uka» MOKHBI OTpakaTb TOTOBHOCTh U CHOCOOHOCTH OOyYarONIMXCS
PYKOBOJICTBOBAThCSl C(hOPMHPOBAHHOW BHYTPEHHEH MO3UIIMEN JIMYHOCTH, CHCTEMOM II€HHOCTHBIX OpPHUEHTAIlMi, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIUPEHUE )KU3HEHHOTO OTIBITA U OIBITA ESTEIIbHOCTH
B MPOLECCE pean3allii OCHOBHBIX HAMPABICHUN BOCIIUTATEIbHOM IEATEILHOCTH, B TOM YUCJIE B YaCTHU:
1) rpa’aaHcKOro BOCIUTAHMS



c(OPMHUPOBAHHOCTH TPAXKIAHCKOH MO3UIMK 00yJarOmEerocs Kak akTHBHOTO M OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBa;

MPUHATUE TPATUIIMOHHBIX OOIIEYETIOBEUECKIUX TYMAHUCTHUYECKUX U IEMOKPATHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [ESTEIBbHOCTh B HMHTEpPECaX TIPaKIaHCKOTO OOIIecTBa, y4acTBOBaTh B CaMOYIPABICHUH B
o0pa3oBaTebHON OpraHU3aIHH;

YMEHHE B3aUMOJICHCTBOBATH C COLMAIILHBIMUA HHCTUTYTAMHU B COOTBETCTBHUH C X (DYHKIIUSMH U Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApHOU 1 BOJIOHTEPCKOM JESTEIHLHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(OpPMHUPOBAHHOCTh POCCUMCKON I'PaXIaHCKON MIEHTUYHOCTH, MaTPHOTU3MA;

[IEHHOCTHOE OTHOIICHUE K TOCYIapCTBEHHBIM CHMBOJIaM, IOCTHKEHUSIM POCCUHCKUX YIEHBIX B 00IaCTH (PU3HKH U TEXHHKH,

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CTIOCOOHOCTh OIICHMBATh CHTYAIlMI0 W TPUHAMATh OCO3HAHHBIE PEIICHHs, OPUEHTHPYSICh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM YHCIIE B ICATEILHOCTH YIEHOTO;

0CO3HAHHE JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTOWYMBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETO (PU3NYECKOM HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K pa3InyHbIM chepaM npodeccuOHANbHOMN AEITeIbHOCTH, B TOM YHCJE CBSI3aHHBIM C (PU3UKOM M TEXHUKOM, yMEHHE COBEpILATh
OCO3HAHHBIN BEIOOD Oymymiel npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BaHUIO B 00J1aCTH (PU3UKU HA MPOTSHKEHUHU BCEH JKU3HH,

6) 3K0JI0rHYeCKOro BOCIUTAHHUS:

c(OpPMUPOBAHHOCTH SKOJOTUYECKON KYJIbTYphl, OCO3HAHHE TJI00ATBFHOTO XapaKTepa SKOJIOTHYECKUX MPoOIIeM;

IUTAHUPOBAHUE U OCYIIECTBICHUE ICHCTBUN B OKPYKAIOIIEH cpelie Ha OCHOBE 3HAHUS 1IeJiel YCTOMYUBOTO pPa3BUTHSI YEIOBEUECTBA;

paciupeHue OmnbITa AeSITENbHOCTHA YKOJIOTUYECKOI HAMIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAaHUH MO (DU3HKE;

7) HEHHOCTH HAYYHOI 0 MO3HAHUS

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS (PU3HUECKOI HAYKH;

OCO3HAHME IIEHHOCTH HAay4YHOW JeSTEIbHOCTH, TOTOBHOCTh B TMpollecce H3ydeHHs (U3UKU OCYIIECTBIATh MPOCKTHYIO U
HCCIIEI0BATENLCKYIO eI TEIbHOCTh MHANBHUIyaIbHO U B IPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI



Ilo3HaBaTeIbHBIE YHHBePCATbHBIE YUeOHbIE el CTBUS
ba3oBble joruyeckue 1ecTBus:
CaMOCTOSITEIIBHO (POPMYITHPOBATEH U aKTYAIM3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OTIPENIETIATh LEH ACITeIbHOCTH, 3371aBaTh IMapaMeTPbl U KPUTEPUU UX JOCTIKCHHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHUS B pACCMATPUBAEMBIX (DU3HUECKUX SBJICHUSX;
pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMbI C YIETOM aHAIN3a UMEIONTUXCS MAaTEPUATBHBIX H HEMaTepHUaIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIEATEITLHOCTD, OLIEHUBATh COOTBETCTBHE PE3Y/IHTATOB IIEJISIM, OLICHUBATh PUCKH MOCIEACTBUN e TEIHLHOCTH;
KOOPJAMHHUPOBATH U BHITIONHATH padOTy B YCIOBHIX PEAIbHOTO, BUPTYAIBHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH )KMU3HEHHBIX MPOOIIEM.
Ba3oBble ncciienoBare/ibCKue AeiCTBUA:
BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITUSIMU ¥ METOJIaMU (PH3UIECKON HAYKH;
BIIQJIETh HABBIKAMU YYEOHO-HCCIICIOBATEIHLCKON M TMPOEKTHOW JEATEIHLHOCTH B OOJACTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEIPHOMY TMOMCKY METOJIOB PEIICHHS 3a7a9 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHUIO Pa3IMYHBIX METOI0B TIO3HAHUS;
BIIQJIETh BUJAMU JIEATEIHLHOCTH IO TMOJTYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUU, MPEeoOpa3oBaHUIO0 M MPUMEHEHUIO B PA3IMYHBIX
Y4E€OHBIX CHUTYallUsIX, B TOM YHCJIC TIPU CO3JaHUHU YICOHBIX TIPOCKTOB B 00JIaCTH (DU3HKH;
BBISIBIISITh MIPUYMHHO-CIICACTBEHHbBIE CBSI3UW M aKTyaJU3UpOBaTh 3a/lady, BBIABUTATh THIOTE3y €€ pEelIeHMs, HaXOAUTh apTyMEHThI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;
aHAJIM3UPOBATh MOJIyYEHHBIE B XOJ€ PpEUICHHs 3aJauyd pe3ylbTaTbl, KPUTHUYECKH OIIEHUBATh HMX JIOCTOBEPHOCTH, NMPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSIX;
CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a]]a4l B 00Pa30BaTENbHON NESATEILHOCTH, B TOM YUCIIE IPU U3YYCHUHU (DU3HKY;
JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;
YMETh MEPEHOCUTH 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 00JIaCTh KU3HEACATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00acTei;
BBIJIBUTaTh HOBBIC UJICU, TIpeIaraTh OPUTMHAIBHBIE TIOJXOAbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 334U, AOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.
PaGora ¢ undopmanmeii:
BIIa/IETh HaBBIKAMH MOJTy4eHUs UHPOpMaK (GU3NIECKOTO COJePKAHUSI U3 UCTOUHUKOB Pa3HBIX THIOB, CAMOCTOATEIHHO OCYIIECTBISATh
MOUCK, aHATIU3, CHCTEMAaTU3aIIUI0 U UHTEPIIPETALNI0 HH(DOPMAIIMK PA3TMYHBIX BUIOB U (POPM MpEACTaBICHHUS;
OIICHUBATh JJOCTOBEPHOCTHh HH(OpMAIIHH;



HCIIOJIb30BATL CPEACTBA I/IH(I)OpMaI_II/IOHHLIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PCHICHUN KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHu3alMOHHBIX 3a]a4 C COOJII0JCHHEM TpeOOBaHMI SPrOHOMUKH, TEXHHKH O€30MaCHOCTH, TMTHEHBI, PECypcoOCOepeKEHHs, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COACPKaHUS B Pa3NMYHBIX (popMarax ¢ yd4yéToM HazHaueHHs MH()OPMAIUM ¥ IIEJIEBOW ayJUTOPHH,
BBIOMpast ONTUMANIbHYIO (POPMY MIPEICTABICHHUS U BU3YaTH3AIIHH.

KoMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITh OOIIEHNE HA YPOKaxX (PM3UKU U BO BHEYPOUHOU IEATEIHHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(GIMKTHBIX CUTYaIlUH U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO M JOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;

MMOHUMATh U UCTIOJIH30BATh MIPEUMYIIECTBA KOMAHHOW U WHIUBUIyaIbHON PaOOTHI;

BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JICUCTBUHN ¢ YIETOM OOIIMX HHTEPECOB U BO3ZMOKHOCTEH KaXKI0TO UJIeHa KOJUICKTHBA;

NPUHUMATH 1€ COBMECTHOM NEATEIIbHOCTH, OPraHU30BbIBATh M KOOPJAMHUPOBATH NECUCTBUS MO €€ JOCTHMIKEHHIO: COCTAaBIATH IUJIaH
JEHCTBUM, pactipeIesAiTh POJIK ¢ Y4ETOM MHEHUN YU4aCTHUKOB, OOCYXIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa U Ka)KJOTO yYaCTHHUKA KOMaHIbI B OOIINIA pe3yIbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UACH C IMO3UIIMU HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTHBHOE CTPATETHYECKOE IMOBEACHHE B PA3IUYHBIX CHUTYalUsX, MPOSBISATH TBOPYECTBO M BOOOpaskeHUE, OBITh
VHULIMATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbI€ e CTBUSA
Camoopranuszanmsi:
CaMOCTOSITENIBHO OCYIIECTBIIATh MO3HABATENIbHYIO JIEATEIBHOCTh B 00JACTH (PU3UKU M aCTPOHOMMH, BBISIBIATH MPOOJIEMBI, CTABUTh U
(dbopMynupoBaTh COOCTBEHHBIE 331a4H;
CaMOCTOSITENIbHO COCTABIIATH IUIAH PEIICHUs Pacu€THBIX M KAYeCTBEHHBIX 3aJay, IUJIAH BBINOJHEHHS MPAKTHYECKOW paboThl C yIETOM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTCHHIA;
JlaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
paciupsaTh paMKH yueOHOTO MpeAMEeTa Ha OCHOBE TUYHBIX MIPEANOYTCHU;
JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a PEIICHUE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBAaTh (DOPMHUPOBAHUIO UM TPOSIBICHUIO SPYAUIMH B 00NAacTH (U3HUKH, MOCTOSHHO TOBBIINIATH CBOM 00pa3oBaTelIbHBIA U
KYJIbTYpPHBIH YPOBEHb.



CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM;

BJIQJICTh HABBIKAMU TTI03HABATEILHON PE(PIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUNA W MBICIHTEIBHBIX POIECCOB, HX PE3yIbTaTOB
1 OCHOBaHUM;

MCTIOJIB30BaTh MPUEMBI peICKCHH ISl OLIEHKH CHTYaIlH, BEIOOpA BEPHOTO PEIICHHS,;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATD PELICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

MPUHUMATD ce0sl, MOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTyMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACSITEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nponecce gocTHKeHHS JTUYHOCTHBIX PE3ylIbTaTOB OCBOEHHS MPOrpaMMbl MO (U3UKE JJIsl YPOBHS CpeHEero ooiiero oOpa3oBaHus y
o0yuarouuxcs COBEPIICHCTBYETCS AMOIIMOHAIBHBIN UHTEJUIEKT, IpeInoararoimuil copMHUPOBAHHOCTD:

CaMOCO3HAaHU$, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOLMOHAILHOE COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOMN
SMOIIMOHAIBHOMN Cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHHMAaThb OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CHOCOOHOCTh
allanTUPOBAThCA K AMOLIMOHAIbHBIM U3MEHEHUSAM U MPOSBIATh THOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIONIEH CTpEMIICHHE K IOCTHXKEHHUIO LIEJIU U YCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh
UCXOJI U3 CBOUX BO3MOYKHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh NOHUMATh SMOLMOHAIBHOE COCTOSIHUE OPYTUX, YUYUTBIBATh €r0 NPH OCYLIECTBICHUM OOLIEHMS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOUYAIOIIUX CIOCOOHOCTh BBICTPAaMBaTh OTHOLIEHUS C APYIMMH JIIOABMHU, 3a00THTHCA, IPOSIBIATh UHTEPEC U
pasperatb KOH(QJIUKTHL.

INPEIMETHBIE PE3YJIbTATbBI
K xoH1y o6yuenus B 11 kj1acce mpeaMeTHble pe3ysbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00yJaromuxcs
YMEHHUI:
J€MOHCTPUPOBATh Ha MpHUMEpax pojb U MecTO (U3MKU B (OPMUPOBAHMM COBPEMEHHOM HAy4yHOM KapTHHbI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUUYECKOH IeSTENTbHOCTH JI0/IEH, LIETOCTHOCTh U €IMHCTBO (PM3NYECKOM KapTHHBI MUDA;
YUUTBIBATh TPAHUILIBI TPUMEHEHUS U3YUEHHBIX (PU3MUYECKUX MOJIENICH: TOUSUHBIN JIEKTPUUYECKHM 3apsi, Tyd CBeTa, TOUSUHBIH HCTOYHUK
CBETa, siZiepHas MOJIeNIb aTOMa, HyKJIOHHAsi MOJIeNIb aTOMHOT'O Si/ipa MpH pellieHnH (PU3NYECKUX 3a1ay;



pacmo3HaBaTh (hU3MUECKHUe SBJICHUS (TPOIECCHI) M OOBSACHATh MX HAa OCHOBE 3aKOHOB JJICKTPOAWHAMUKH W KBAaHTOBOW (pH3HKU:
ANIEKTPUYECKasi IPOBOUMOCTD, TETNIOBOE, CBETOBOE, XUMUIECKOE, MATHUTHOE JICHCTBUS TOKA, B3AUMOJCHCTBHE MarHUTOB, AJICKTPOMArHUTHA S
WHIYKIWS, JCHCTBHE MArHUTHOTO TIOJS Ha TPOBOJHHUK C TOKOM U JBIKYIIMKICS 3apsjl, 3JICKTPOMAarHWTHBIC KOJCOAHWS W BOJIHBI,
MPSIMOJIMHEHHOE PACIIPOCTPAHCHHUE CBETA, OTPAKCHUE, NIPEJIOMIICHUE, HHTephepeHIIns, Tu(PpaKkins U TOJIIPU3AIUs CBETa, TUCIIEPCHUS CBETA,
doToanekrpudeckuii dpdekt (hoTorddeKT), CBETOBOE MaBICHHE, BOSHUKHOBEHHE JTUHEHYATOrO CHEKTpAa aTOMa BOJOPOIA, €CTCCTBCHHAS W
MCKYCCTBEHHASI PaJOAKTHBHOCTH;

OTIMCHIBATh W3yYCHHBIC CBOWMCTBA BEMIECTBA (AJIEKTPUYECCKHE, MArHUTHBIC, ONTHYECKUE, JJICKTPUUCCKYIO MPOBOJUMOCTD Pa3TMYHBIX
Cpell) W DIIEKTPOMATrHUTHBIE SIBICHHS (IIPOILIECCHI), MUCIIONB3YSd (DU3NUYECKHE BEIUUHMHBI: AJICKTPUUECKHUI 3apsiji, CHJIa TOKa, JJIEKTPHYECKOE
HaIpsDKeHHE, JJIEKTPUIECKOE COTIPOTHRIICHUE, PA3HOCTh MOTEHIIMAJIOB, YICKTPOABMKYINAS CHJIa, pad0Ta TOKA, WHIYKIUS MAarHUTHOTO ITOJIS,
cwia Ammepa, cuia JlopeHIa, HHIYKTHBHOCTh KaTYIIIKH, SHEPTHUS JICKTPUICCKOTO0 W MATHUTHOTO TOJICH, IMEePHOJ] U YacToTa KojeOaHW! B
KoJIe0aTeIbHOM KOHTYpE, 3apsii W CHJIa TOKa B TIPOIECCE TapMOHHWYECKHX DJIEKTPOMArHUTHBIX KoJjeOaHWH, (HOKYCHOE pacCTOSHUE H
OTITHYECKAs CHJIA JIMH3BI, TIPU OTMIMCAHWW TPABHIIBLHO TPAKTOBATH (DHU3MYECKHUIA CMBICT MCIIOIB3yeMbIX BEJIMYNH, UX 0003HAYCHHS W CIWHHUIIGI,
YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE TAaHHYIO (DU3MUECKYIO BEJIMYNHY C JPYTUMH BEITUIHHAMU;

OTIMCHIBATh N3yYCHHBIC KBAHTOBBIC SIBJICHUS U TIPOIIECCHI, UCTIOIB3Ys (PU3MUECKHUE BETUYHHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJTHHA
BOJIHBI M 4YacTOTa CBETa, PHEPTUs U UMMYJIbC (DOTOHA, MEPHOJ MOJypachaaa, dHEPrusl CBSI3U ATOMHBIX SJep, NMPU OMHCAHUU MPABUIBHO
TPakTOBaTh (DM3MUECKUN CMBICI HCIOJIb3yEMbIX BEIMYMH, UX O0O3HAUEHUS U EAUWHHUIBI, YKa3blBaTh (OPMYIbI, CBS3bIBAIOUIME JAHHYIO
(bu3NYECKyIO BEIMUUHY C IPYTUMU BETMUYUHAMU, BBIYUCIIATH 3HaYCHUE (PU3NUECKON BEIHUNHBL,

aHAJIM3UPOBaTh (U3UYECKUE TIPOLECChl W SBJICHMS, HCIONb3YS (U3MYECKUE 3aKOHbBI U TNPUHLUIBL: 3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO W TMapajlIeIbHOIO COEJUHEHUsS MPOBOAHUKOB, 3akoH Jlxoyns—JleHla, 3aKOH 3JIEKTPOMAarHUTHOW HHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PAacHpOCTPAHEHUS! CBETa, 3aKOHBI OTPAKEHMsI CBETA, 3aKOHBI MPEIOMJICHHUS CBETa, ypaBHEHUE OWHIITEHHa JyIs
¢doTorddekra, 3aKOH COXpPAHEHHUS SHEPTUH, 3aKOH COXPAHEHHS MMITYJIbCA, 3aKOH COXPAaHEHHUsS AJIEKTPUYECKOIrO 3apsla, 3aKOH COXpaHEHUS
MaccoBOrO 4YHCNA, MOCTydaThl bopa, 3akoOH paauMoakTHUBHOTO pacmajaa, MpU 3TOM pas3linyaTh CIOBECHYH (DOPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHU4eCKOe BhIpaKEHHUE U YCIOBHS (IpaHullbl, 001acTH) MPUMEHUMOCTH;

OTIpEIeIIATh HApPaBIEHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJISI TPOBOJHHUKA C TOKOM, CHJIbl AMIiepa u cuiibl JlopeHna;

CTPOUTH M OIUCHIBATh U300pakeHHE, CO3aBAeMOe TUIOCKUM 3€PKaIOM, TOHKOH JIMH30H;

BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIeI0BaHUI0 (PU3NYECKUX SBICHUHN U MPOIIECCOB C UCTOIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEpPEHUI:
pu 5ToM (GopMyIUpoBaTh MpodIeMy/3aady U TUIOTe3y y4eOHOTo SKCIepUMEHTa, cOOMpaTh YCTAHOBKY M3 MPEAI0KEHHOTO 000pyI10BaHUS,
MIPOBOJHUTH OMBIT U (OPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISTh MPSMBbIE U KOCBEHHBbIE M3MEpEeHHs (DM3MUECKUX BEITUYMH, TMPU 3TOM BHIOMpATh ONTUMAIBHBIA CIOCOO M3MEpEeHUs U
MCIO0JIb30BaTh N3BECTHBIE METO/IbI OIIEHKU MOTPEIIHOCTEH U3MEPEHHIA;



UCCIIEIOBAaTh 3aBHCUMOCTH (DM3MYECKUX BEJIWYHMH C HCHOJIB30BAHHMEM IMPSMBIX H3MEPEHUil: MPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCHpPOBATh Pe3yNbTaThl NOJTYYEHHOW 3aBUCUMOCTH (PM3WYECKUX BEIMYMH B BUAE TaOnMIl M TpadHKOB, JETaTh BBIBOJIBI IO pE3yIbTaTaM
WCCIICIOBAHUS;

coOmromare TpaBmwia O€30MacHOTO TpyJda TMPU MPOBEACHUU HCCICIOBAaHUH B paMKax Y4eOHOTO OKCIEPUMEHTa, Y4eOHO-
HCCIICIOBATEIILCKON U MIPOCKTHOU JACSITEILHOCTH C UCIIOIh30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1A00paTOPHOTO 000PYIOBAHNS;

peuiaTtb paC‘IéTHI)IC 3a1a4u C ABHO 3aI[aHHOI71 (1)PI3PI‘-IGCKOI>1 MOJCIIbIO, NCII0JIb3Ys q)HBH‘IeCKI/IC 3aKOHBI U IIPUHIOUIIBI, HA OCHOBC aHAJIM3a
yCIIOBHUS 3aJjaud BbIOMpaTh (PU3HUECKYI0 MOJEIb, BBIICNATH (PU3HUECKUE BEIUYUHBI U (POPMYIIbI, HEOOXOIMMBIE Ui €€ pellieHus, POBOIUTh
paCLIéTBI 1 OICHUBATH PCAIIBHOCTD MMOJIYYCHHOI'O 3HAYCHU A (1)I/I3I/I‘-I€CKOI\/’I BCJIIMYUHDBI,

peniaTh Ka4eCTBEHHBIE 3aJja4l: BBICTPAUBATh JIOTUYECKH HEIPOTHBOPECUUBYIO LIENIOYKY PACCYKIACHUN C ONOPOW HA U3YYEHHBIE 3aKOHBI,
3aKOHOMCPHOCTHU U (1)I/IBI/I‘~ICCKI/I€ SIBJICHUSA

UCIOJIb30BAaTh MPHU pEIIEHWH Y4YeOHBIX 3a7ady COBpPEMEHHble HH(OPMALMOHHBbIE TEXHOJOTMM JJs IOMCKA, CTPYKTYPHUPOBaHUS,
UHTEpIpETalli U TPEJCTaBIECHUs Y4eOHON M HAy4HO-TIONMYJISPHONW HH(pOpPMAIUH, MOJYYEHHOM M3 pa3iMYHBIX MCTOYHHMKOB, KPUTHUECKU
aHAJTM3UPOBATH MOJTYIaeMyI0 HHPOPMAIIHIO;

OOBSACHATH MPUHIUIBI ACUCTBUS MalllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ivyaTh YCIOBUSA UX O€30MACHOTrO MCHOJIb30BaHUS B
MMOBCEIHEBHOMN JKU3HH;

MIPUBOJIUTH IPUMEPHI BKJIa/la POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUIA;

WCIIOJIb30BaTh TEOPETHYECKUE 3HAHMUS 1O (PU3MKEe B TOBCEIHEBHOW JKM3HH s OOecredeHHs: Oe30MacHOCTH NpU OOpalleHuu ¢
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMM, JJIsl COXPAHEHUS 37J0POBbS U COOIOJCHHUS HOPM 3KOJIOTMYECKOrO MOBEJCHHS B OKpYXKarouiei
cpene;

paboTaTh B TpYIIE C BBINOJIHEHWEM pPAa3IMYHBIX COIMAJBHBIX POJIeH, MIaHUpPOBaTh PadOTy TPYIIIbI, PALMOHAILHO pacHpeiessiTh
0053aHHOCTH U IUJIAHUPOBATh AEATEIHHOCTh B HECTAHIAPTHBIX CUTYallMAX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaXXIOr0 M3 YYACTHUKOB I'PYIIbI B
pelIeHre paccMaTpUBAEMON MTPOOIIEMBI.

11 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne n/m KonrTpoabubie | IlpakTHnueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoTshI padoThI
pecypcsl

Pazpea 1. JIEKTPOJIUHAMUKA




MaruautHoe noje. DIeKTpOMarHUTHasI bubmuoreka [IOK
1.1 11 1
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHndecKkue U JEKTPOMarHiTHBIE 9 0 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHn4eckue 1 JEeKTPOMarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.3 O 10 0
frrKa https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATIBHOW TEOpUH 4 1 bu6mmoreka [IOK
' OTHOCHTEJIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro mo pazaeny 4
Pasgen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
41 5] I 6 0
/ICMCHTBL KBAHTOBOH OITHICH https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoetne atoma 4 0 https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
4.3 ATOMHOE /PO > 0 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU



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

bu6 OK
5.1 DeMeHTBl aCTPOHOMHHU U aCTPOPUIUKU 7 1 0 htli[IpSJ,I:I;I/(;T:ZI;i(])_E).ru 17f41c97¢
Hroro no pazneny 7
Pazaen 6. OBOBLIAIOIIEE IIOBTOPEHUE
bubmmoreka [{OK
6.1 06006 4 0 0
ODHIAIOMIEE TOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68 4 8
11 KJIACC
N Koan4yecTBo yacos Jlara JIeKTPOHHBbIE HU(PPOBbIE
i Tema ypoka Kontpoabubie | IIpakTuueckue oOpa3oBaTe/ibHbIE
n/n Bcero U3yUYeHHUs
padoThbI padoThI pecypchl
[TocTossTHHBIC MAarHUTHI M KX
1 B3auMoeiicTBrue. MarHuTHOE I0JIE. 1 0 0 bu6mmoreka [JOK
BekTop MarHuTHOW UHIYKITHH. 06.09.2023 | https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIHMHU
L peresa. 08.09.2023 | https://m.edsoo.ru/ff0c98fe
B3aunmoelicTBre NpOBOIHUKOB C



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe

TOKOM

JlaboparopHas pabota «/3yuenune
MardvTHOI'O ITOJIA KaTyHIKH C

bubmmoreka [{OK

13.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MarHUTHOTO TOJISI HA
MPOBOJHUK ¢ TokoM. Cuiia Amnepa.
JlabopaTtopHnas pabota bubnuorexa [JOK
«UccnenoBanue neicTBUS 15.09.2023 | https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TOJIST HA
JBUKYILYIOCS 3apsKEHHYIO bubnuoreka [IOK
vactuny. Cuna Jlopenna. Pabora 20.09.2023 | https://m.edsoo.ru/ff0c9df4
cuisl JlopeHna
DNEeKTpOMarHuTHasl MHIYKIUS.
[ToTok BekTOpa MarHUTHOM Bu6morexa LIOK
mrykiti. JC mrayk. 3akom 22.09.2023 | https://m.edsoo.ru/ff0a7088
3NEKTPOMAarHUTHOM MHIYKIIUU
®dapanes
JlaGopaTtopHnas pabota BuGnorexa LIOK
«Hocnenoname }IBLHCHHH 27.09.2023 | https://m.edsoo.ru/ff0cal50
3NIEKTPOMArHUTHON MHIYKITN
NunykTtuBHOCTSB. SIBIEHUE
camonaykumi. S/C bubmmorexa LIOK
CAMOHHAYKUHHL. JHCPIILS 29.09.2023 | https://m.edsoo.ru/ff0ca600
MAarHUTHOTO TOJI KaTYIIKHU €
TOKOM. DJIEKTPOMAarHUTHOE MO0JIe
TexHuueckue ycTpoucTBa U ux bubnuoreka [IOK
MpUMEHEHHE: TOCTOSIHHBIE 04.10.2023 | https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0a7088

MarHuThl, 3JIEKTPOMAarHUTHI,
AJIEKTPOABUIATENb, YCKOPUTEIIN
3JIEMEHTApHBIX YaCTHII,
WHAYKIIMOHHAS TIeYb

O6o06maromuii ypok «MarHutHoe

10 moJie. DIEKTPOMarHuTHAS Bubnuotexa LIOK
06.10.2023 | https://m.edsoo.ru/ff0cab82
WHTYKITHAS
KonTponbHas paboTa o teme
11 <<Mal"1:{I/ITHO€ I'E)JIC. Bubmuorexa LIOK
11.10.2023 |  https://m.edsoo.ru/ff0cad58
DNeKTPOMAarHUTHAS WHIYKIIASDY
CB00OTHBIE MEXaHUICCKHE
kosiebanms. ["apMoHUYECKHE
12 KoJIeOaHMSI. YPI;BHeHI/Ie bubamorexa LOK
. 13.10.2023 | https://m.edsoo.ru/ff0caf06
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpamnienue suepruu
JlaGopaTtopHnas pabota
«MccnenoBanme 3aBUCUMOCTH
13 nepnon: MaJIbIX KOJIeOaHUH Tpy3a Bubnuorexa LIOK
18.10.2023 |  https://m.edsoo.ru/ff0a7088
Ha HUTHU OT JJINHBI HUTH U MacChl
rpy3a»
KonebaTenbHBIW KOHTYP.
CB0OOIHBIC AJICKTPOMArHUTHBIC
14 KOJICOaHUs B UI€aIbHOM bu6mmoreka [JOK
KO0JICOATETbHOM KOHTYpE. AHAIOTHS 20.10.2023 | https://m.edsoo.ru/ff0cb820
MEXAY MEXaHUYECKHUMH U
ANIEKTPOMArHUTHBIMU KOJIEOaHUSIMU
®opmyna TomcoHa. 3aKoH
15 COXII))aI}{]eHH;I SHEPrUU B UJICATBHOM bubmorexa HOK
01.11.2023 | https://m.edsoo.ru/ff0cb9c4

KoJIe0aTeIbHOM KOHTYpPC
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IIpencrasnenue o 3aTyxaromux
Kosie0aHusax. BeiHyXIeHHbIE

16 MEXaHUYCCKUE KOJICOaHHsI. Bubnuotexa LIOK
03.11.2023 | https://m.edsoo.ru/ffO0cbb86
Pe3onanc. BeinyxieHHbBIE
AJIEKTPOMArHUTHBIC KOJIeOaHUs
IIepeMeHHBIN TOK.
CuHycOuIaIbHBIA TIEPEMEHHBIA
17 TOK.}II\/[OH?HOCTB nepe];eHHoro TOKa. Bubmuorexa LIOK
y 08.11.2023 | https://m.edsoo.ru/ff0chd34
AMIUTUTYTHOE U JIEUCTBYIOIIEE
3HAYEHHE CHJIBI TOKA M HATIPSDKEHUS
Tpancdopmarop. ITponsBoacTso,
18 nfpeni){apn HOTI:)e6J1:eHHe " Bubnuorexa LIOK
. 10.11.2023 | https://m.edsoo.ru/ff0a7088
ANEKTPUYECKON SHEPTUHU
YCTpoHCTBO M MPAKTUUECKOE
19 MPUMEHEHHE IIEKTPHUUYECKOTO bubmuorexa [JOK
3BOHKA, FeHepaToOpa MePEMEHHOTO 15.11.2023 | https://m.edsoo.ru/ff0cc324
TOKa, JIMTHUM 3JIeKTporepeaad
DKOJIOTUYECKHE PUCKHU TTPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUU.
20 KI})/J'IBTypi I/ICHOJ‘IBSOlfaHI/IHp bubmmorexa LIOK
5 17.11.2023 | https://m.edsoo.ru/ff0a7088
AJIEKTPOIHEPTUH B MOBCEAHEBHOU
KU3ZHU
MexaHu4yecKue BOJIHBI, YCIOBUS
acnpoctpanenus. [lepuon.
21 I():KOpIZ)CTLppaCHpOCTpaieHiﬂ u bubmmorexa LIOK
22.11.2023 | https://m.edsoo.ru/ff0cca54
JuiiHa BoJIHBL. [lonepeunsie u
MPOI0JIbHBIE BOJHBI
29 3Byk. CKOpoCTh 3ByKa. [ pOMKOCTh bubnunoreka [JOK
3ByKa. BricoTa ToHa. TemOp 3ByKa 24.11.2023 | https://m.edsoo.ru/ff0cccOc
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SHGKTpOMaFHI/ITHBIe BOJIHBI, UX

bubmuoreka [JOK

2 I« i
3 CROMCTRA I CROPOCTh. THara 29.11.2023 | https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
p |
FIEBHACHITE pei 06.12.2023 |  https://m.edsoo.ru/ff0a7088
cBs3u. Paguonokanus
o5 KonTponsnas padora «Konebanus bubnnorexa [JOK
Y BOJTHBI» 08.12.2023 | https://m.edsoo.ru/ffOcc6f8
[IpsimonurHENHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubmuorexa [JOK
Todveunslii HcTOYHUK cBeTa. JIydu 13.12.2023 |  https://m.edsoo.ru/ff0cd350
CBeTa
21| orpemenn cvea. ocmpoce borera LIOK
P . P 15.12.2023 | https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue cera. [TomHoe
BHYTPEHHEE OTpaKEHUE. bubmuorexa [JOK
28 -
[IpenensHBIW yroJ MOJHOTO 20.12.2023 | https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPaKEHHUS
29 JlabopaTtopHas paborta «3mepeHue bubnuoreka [JOK
[OKa3aTelIs MPEIIOMIICHHS CTCKIIa 22.12.2023 | https://m.edsoo.ru/ffOcd67a
“ JIuH35I. TCI;CTpoeHHe I/I3o6upa>KeHI/H71 BuGmorexa LIOK
5 TTHTHIE. TTOPMYIIE TOHKOT HHHSAL 27.12.2023 | https://m.edsoo.ru/ff0cddle
YBenuueHue JTUH3bI
J
| e
COTCAOBATIIE BROTC 20.12.2023 |  https://m.edsoo.ru/ff0a7088
M300paXeHUH B INH3AX)
32 Hucnepcus ceera. ClI0KHBIN COCTaB bubnuoreka [IOK
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oenoro ceeta. L{ger. JlaboparopHas 10.01.2024 | https://m.edsoo.ru/ff0a7088
pabota «HabmoneHue aucnepcuu
CBETa»
33 Wutepdepennms cera. Audpaxims bubnuorexa [JOK
ceera. [ludpakunonHas penérka 12.01.2024 |  https://m.edsoo.ru/ffOced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Monsipu3zanus ceera 17.01.2024 | https://m.edsoo.ru/ffOcf02e
Ontruueckue MpubOpsI U
35 YCTPOWCTBA H ;)cnofm 179 Brbmiorexa LIOK
19.01.2024 | https://m.edsoo0.ru/ff0a7088
0€30MacHOTO MPUMEHEHUS
I'paHUIBI MPUMEHHUMOCTH
36 KJIACCUYECKOW MEXAHUKH. bubmuorexa [JOK
[MocTynaTel crielMaibHOW TEOPUH 24.01.2024 | https://m.edsoo.ru/ffOcf862
OTHOCHUTENILHOCTH
OTHOCUTENBHOCTH
37 OJIHOBPEMEHHOCTH. 3aMe/JICHHE bubmorexa OK
26.01.2024 | https://m.edsoo.ru/ffOcfad?2
BpEMEHH U COKpaIlleHUE ITHUHBI
DHeprus U UMIYJbC
38 PENATUBUCTCKOW YacTullbl. CBA3b bu6mmoreka [JOK
MAacCChI C SHEPIHEH U HMITYJIHCOM. 02.02.2024 | https://m.edsoo.ru/ffOcfc68
DHeprus NoKost
KounTponsnas pabora «OnTuka.
39 OCHOII;LI cneulfaanoﬁ TEOPUH bubmmorexa [IOK
07.02.2024 | https://m.edsoo.ru/ffocf6f0
OTHOCHUTEIbHOCTH»
40 ®oronsl. ®opmyna I1nanka. bubnuoreka [IOK
DHeprus 1 UMITyJIbC (OTOHA 09.02.2024 | https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U UCCIIEIOBAHNE bubnunoreka [JOK
¢dorosrpdekra. OnbiTor A. T 14.02.2024 |  https://m.edsoo.ru/ffOcffc4
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CroneroBa

3akonbl hoTodddekra. YpaBHEHHE

bubmmoreka [{OK

42 uiurerhia it GoTodpperTa. 16.02.2024 | https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» poroaddexra
aBiieane ceeta. OnbiTe! 11. H.
43 JII[e6eL[eBa. XHUMHYECKOE JICHCTBUE Bubnuotexa LIOK
21.02.2024 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckne ycTpoicTsa u
44 MIPaKTUUECKOE IPUMEHEHHE:! bubnuorexa [JOK
doTtoanemMeHT, GoTomaTUHK, 28.02.2024 | https://m.edsoo.ru/ff0a7088
CoJIHeUHas OaTapesi, CBETO U0/
45 Pemenue 3agau 1o teme bu6moreka [IOK
«DNeMEHTHI KBAHTOBOM ONTHKM 01.03.2024 | https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesauro o- bubmuorexa [JOK
yactuil. [ImanerapHas Moesb 06.03.2024 | https://m.edsoo.ru/ff0d091a
aToMa
47 [Toctynater bopa Bubmmorexa LIOK
13.03.2024 |  https://m.edsoo.ru/ff0dOafa
N3nydyenue u norsomenue GoToHOB
MIPHU TIEPEX0Ie aTOMa C OJTHOTO bu6mmoreka [JOK
48 .
YPOBHS 3HEPTUHU Ha APYroi. Busl 15.03.2024 | https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BonHOBBIE CBOMCTBA YaCTHII.
Bonnsl ge bpoumns.
49 KopnyciynﬂlioHo-BonHOBOH“ Bubnmorexa HOK
20.03.2024 | https://m.edsoo.ru/ff0dOca8

Ayallu3M. CnoHTaHHOE U
BBIHY>KACHHOC U3JTYyUCHUC
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50

OTKpbITHE PATUOAKTUBHOCTH.
OmnbiThl Pesepdopna mo
OIIPEJICIICHUIO COCTaBa
PaAOAaKTUBHOI'O U3JTYUCHUS

22.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaorictBa anbda-, 6era-, raMmma-
n3iy4yeHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

03.04.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7088

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DIEKTPOHHBIN U O3UTPOHHBIN
Oera-pacnaj. ["'aMma-u3nydeHue

05.04.2024

bu6moreka [IOK
https://m.edso0.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.

S nepubie peakuuu. SAnepHbId
peakrtop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

10.04.2024

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

54

DNIeMEHTapHBIE YACTULIBI.
OTKpbITHE TO3UTPOHA. METO bl
HaOJIOICHUS ¥ pEerHUCTpaIiu
3JIEMEHTapHbBIX yacTuil. Kpyribiit
ctos1 «OyHaMeHTaIbHbIE
B3auMoaeucTBUA. EqnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

12.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nH0ro HeOa. Co3Besaus,
SIPKUE 3BE3/1bI, IUIAHETHI, UX
BuaumMoe aBmwkeHne. CollHeUHas
cucTeMa

17.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7088

56

COHHHG. ConHeuyHast aKTUBHOCTb.

bu6mmoreka [JOK
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Hcrounuk sueprun CosHIA U 3BE31 19.04.2024 |  https://m.edsoo.ru/ff0a7088
3BE3/1bI, NX OCHOBHbIC
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU

57 IIOCJIEN0BATEIBHOCTH. BHyTpeHHEE bubnuorexa [JOK
crpoenue 38€371. COBpeMEHHbIC 24.04.2024 | https://m.edsoo.ru/ff0a7088
MIPEJICTABJICHHSI O TIPOUCXOKICHUU
u sBoJirounu CoJHIIA U 3BE3]1
Mneunsin [Iyte — Hama
lNanaktuka. [Tosoxenue u

58 nexenue CoiHia B [amakruke. bubmmorexa [IOK

B 26.04.2024 | https://m.edsoo.ru/ff0a7088
lNamakTukn. Y€pHbIE ABIPHI B sApax
raJIakKTHK
Bcenennas. Pazberanue rajgakTHk.

59 Teopust bosbiioro B3peIBa. bubmuorexa [JOK
PenukToBOE M3IyUEHHE. 03.05.2024 | https://m.edsoo.ru/ff0a7088
MeraranakTuka

50 Hepemennsie mpoo6ieMbl bubmuorexa [JOK
aCTPOHOMHH 10.05.2024 | https://m.edsoo.ru/ff0a7088

61 KonTtponbHas padoTa «I1eMEHTHI bubmuoreka [JOK
ACTPOHOMHMH U acTPO(DUIUKIY 15.05.2024 | https://m.edsoo.ru/ff0a7088
O6o6matomuii ypok. Ponb dhusuku
U aCTPOHOMHHU B SKOHOMUYECKOM

62 TeXH:noque(JKoﬁ COLIMAIbHOM I/I’ bubmmorexa [IOK

. ’ 17.05.2024 | https://m.edsoo.ru/ff0a7088
ATHYECKOH cdepax esTeIbHOCTH
YenoBeKa
O6o6maromuii ypok. Ponbs 1 Mmecto

63 (U3HMKHN ¥ aCTPOHOMHUH B bubnunoreka [JOK
COBPEMEHHOM Hay4HOH KapTHHE 22.05.2024 | https://m.edsoo.ru/ff0a7088

MUpa
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O6o6maromuii ypok. Posb

64 (busnueckoit Teopuu B 1 bubmuoreka [JOK
(hopMuUpOBaHUM TIPEACTABICHUN O 24.05.2024 | https://m.edsoo.ru/ff0a7088
(bu3nYecKoi KapTHHE MUPa
Oo6o06maromuit ypok. Mecto

M3UYECKON KapTHHBI MUpA B
65 g)6HICM pany COI;peMeHHBII:( 1 butmmorexa HOK
29.05.2024 | https://m.edsoo.ru/ff0a7088
€CTECTBCHHO-HAYTHBIX
MPEJICTaBICHUN O IPUPOJIE

66 PesepBHbIi ypok. MarautHoe noie. 1 bubnuoreka [IOK
DJIeKTPOMAarHUTHAS HHYKIIUS 31.05.2024 | https://m.edsoo.ru/ff0a7088
PesepsHbiit ypok. OnTrka. OCHOBBI

67 CHGHII)/IaJ'II)HO}I;IpTeOpI/II/I 1 bubmmorexa LIOK

29.05.2024 | https://m.edsoo.ru/ff0a7088
OTHOCHTEIILHOCTH
Pesepubiii ypok. KBantoBas
68 (bPISIfKa. BJ?I,:MCHTBI aCTPOHOMUH U 1 Bubnuorexa LIOK
31.05.2024 | https://m.edsoo.ru/ff0d1784
acTpopU3UKH
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3AT. Ousuka, 11 knace/ Maxumes ['.J1., Byxosues b.b., YUapyrun B.M. nox penakuueii [TapdentreBoit H.A., AkuronepHoe o01iecTBo

«31aTenbpCTBO ((HpOCBeH_IeHI/Ie»

C6opnuk 3a1au o ¢uzuke.10-11 kmacca
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METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

Meroaunueckoe nocobue no yueOHuky Mskuiiesa ,byxoBiiea

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbl CETU UHTEPHET
bu6moreka [IOK

EJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA









