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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uke 0a30BOTO YpPOBHS Ha YPOBHE cpenHero oomero o0Opa3oBaHuUs
pazpaboTaHa Ha OCHOBE TIOJOXKEHUH M TpeOOBaHMH K pe3ydbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBatenbHON Mporpammsl, npeacraBieHHbIx B @T'OC COO, a takxke ¢ y4érom ¢enepaabHON
paboueil mporpaMMbl BOCIUTAHUS M KOHIICTIIMU MpPENojaBaHusl yueOHoro mpenmera «DPusnka» B
oOpazoBaTenbHBIX  opranmzanusx  Poccuiickoit ~ ®exepauuu,  peaqu3ylOlIMX  OCHOBHBIE
oOpa3oBaTesibHbIe TPOTPAMMBI.

Copnepxanue mporpamMMbl Mo (U3MKE HAMpaBiIeHO Ha (OPMHPOBAHUE €CTECTBEHHO-HAYYHOM
KapTuHbl MHpa oOyuatommxcs 10-11 kmaccoB npu oOyueHun ux Qusmuke Ha 06a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-JICITEIBHOCTHOTO mojaxofa. IlporpaMMa mo ¢usuke cOOTBETCTBYET TpeOOBaHUSAM
OI'OC COO K IMIaHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANPEAMETHBIM pe3yJbTaTaM
oOy4yeHHsl, a TaKXKe YYHUTBHIBAET HEOOXOJAMMOCTb pEaJH3alMd MEXIPEAMETHBIX CBS3eH (HU3UKU C
€CTeCTBEHHO-HAYYHBIMU YYEOHBIMM IpeiMeTaMH. B Hell ompenensioTcsi OCHOBHBIE LIENH HM3Y4EHUs
¢u3uKn Ha ypoBHE cpeaHero oOimiero oOpa3oBaHUs, IUIAHHpPYEMble pe3ylbTaThl OCBOCHHUS Kypca
(bu3MKU: TMYHOCTHBIE, METANpeIMETHBIE, IPeMETHBIE (Ha 6a30BOM ypOBHE).

NHHOBAUMOHHOCTH NMPOrpaMMbl COCTOUT B HCIIOJIb30BAaHHUH COBPEMEHHOTrO 0O0OpYIOBaHUS
nenrpa «Touka pocta»

[Tporpamma no (husuke BKIIOYAET:

® IUIAHUpPYEMbIE pE3yabTaThl OCBOCHMS Kypca (U3MKM Ha 0a30BOM YPOBHE, B TOM YHCIE

MPEMETHBIEC PE3YNIbTATHI IO TO1aM O0yUYEHHUS;

e cojnepxaHue yueOHoro npeamera «Pu3nkay mo rogam 0OydeHHUs.

dusnka Kak Hayka o HauOoJsiee OOIIMX 3aKOHAX MPUPOJBI, BBICTYNas B KauecTBe y4eOHOTO
npeaMeTra B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHUH 00 OKpYXKaloIIEeM MHUDE.
[konbHBIN Kypc (U3UKU — CUCTEMOOOPA3YIOMIUK sl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIS)KAaT B OCHOBE IPOLECCOB M SIBICHUHM, M3y4aeMbIX XUMHEH,
Ouonoruelt, Qusnueckoil reorpadpueit u actpoHomuei. Vcnonbp3oBaHME U aKTUBHOE NPUMEHEHHE
¢u3nUecKuX 3HAHUHM ONpeAessieT XapakTep W pPa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHHl B cdepe
SHEPIreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IIOJYYEHHs HOBBIX MAaTEpUATOB C 3aJaHHBIMU
cBoiicTBaMH U Apyrux. VzyueHnue (U3MKH BHOCUT OCHOBHOH BKJaJa B ()OPMHPOBAHHE €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa OOydarommxcs, B (OPMHUPOBAHHUE YMEHHH NPUMEHITh HAYYHBIA METOJ
MO3HAHMUS TPU BBIIOJHEHUH UMM Y4EOHBIX HCCIIeIOBAaHUM.

B ocHOBY kypca ¢u3uku Uisi YpOBHS CpemHero oOmiero oOpa3oBaHUsI TOJOXKEH psll HIEH,
KOTOPBIE MOKHO pacCMaTPHUBATh KaK MPUHIIHUIIBI €0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEHl KypcC SIBISETCS JIOTHUECKH 3aBEPUIEHHBIM, OH
COJICPKUT MaTepHuaj U3 BCEX pasleloB (PHU3MKH, BKJIIOYACT KaK BOIPOCHI KJIACCHUECKOHW, Tak M
COBPEMEHHOM (PU3UKH.

Hoes ecenmepanuszayuu. B coOTBETCTBMM ¢ HEW marepuan Kypca (U3UKH OOBETUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBisieTcss (OpMHpPOBAHUE TPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BEILIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanysi OpeArnosiaraeT HCIOJIb30BaHUE T'yMaHUTapHOTO
noTeHuana (GU3NYecKoil HayKd, OCMBICIICHHE CBS3HM pPa3BUTUS (U3HMKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 9KOJIOTUYECKUMHU IPOOIeMaMu.

Hoea npuxnaouoii manpasnennocmu. Kypc ¢(usuku mpennonaraeT 3HAKOMCTBO C IHIMPOKUM
KPYrOM TEXHHUYECKUX U TEXHOJIOTHUECKUX MPUIIOKEHUH U3YUEHHBIX TEOPUI U 3aKOHOB.



Hoess  oskonocusayuu  peanusyercss TOCPEICTBOM  BBEICHUS DIEMEHTOB  COJEpKaHUS,
MOCBSIIIEHHBIX SKOJIOTUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C Pa3BUTHEM TEXHUKU
M TEXHOJOTHH, a Takke OOCYKIeHHs TMpoOJieM pPaLMOHAIBHOTO NPUPOJONOIb30BAHUA U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMH Kypca (U3MKM Ha YypOBHE cpexHero ooOmero o0pa3oBaHHA
ABISAIOTCS  (pu3mueckue Teopu ((HOpPMUPOBAHME TPEACTABICHUH O CTPYKType IOCTPOCHHUS
¢usnueckoit Teopu, poiaM (yHJAMEHTAIBHBIX 3aKOHOB M IPHUHLUIOB B  COBPEMEHHBIX
MPEJCTaBICHUAX O TPUPOJIE, IPAHULIAX TPUMEHUMOCTH TEOPH, JUIsl OMTMCAHUS €CTECTBEHHO-HAYUHBIX
SIBJICHUH U MIPOIIECCOB).

CucTeMHO-IIEITETbHOCTHBI TOAX0 B Kypce (DM3MKH pealnu3yercs IMpexkAe BCEro 3a Cuer
OpraHu3allui SKCIEPUMEHTAIBHON JesATeNbHOCTH oOydaromuxcs. s 6a3oBoro ypoBHS Kypca
GU3MKH — S3TO UCMOJB30BAaHUE CHCTEMBbl (POHTAIBHBIX KPATKOBPEMEHHBIX OJKCIIEPUMEHTOB U
nabopaTOpHBIX paboT, KOTOPBIE B IIporpamMMe 1o Gpu3nke 00beTUHEHbI B OOIIMN CIUCOK YYEHHYECKUX
NPaKTUYECKUX paboT. BrlieneHne B yka3aHHOM IepedyHe JabopaTOpHBIX padoT, MPOBOAMMBIX IS
KOHTPOJII U OIICHKH, OCYIIECTBIISIETCS YYaCTHHKaMH OOpa30BaTENBHOIO TMpoIecca MCXOIS U3
0CcOOEHHOCTEH MIaHUPOBAHUS U OCHAleHUs KaOuHeTa Gpu3uku. [Ipu 3ToM obecrieunBaeTcs OBIAJICHNE
oOyJaromuMHCsT yYMEHHUSMH TPOBOJUTH KOCBEHHBIE HM3MEpPEHHs, HCCICIOBaHUS 3aBHCHMOCTEH
($u3NUeCKUX BETMUMH U MOCTAaHOBKY OIBITOB 10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonbmioe BHUMaHUe yaensieTcsl PeIeHUI0 pacYETHRIX W KaueCTBEHHBIX 3aaad. Ilpu stom ams
pacuéTHBIX 3aJa4 TNPUOPUTETOM SBIAIOTCA 3aJaud C SBHO 3aJaHHON (PU3MYECKOH MOJENbIO,
MO3BOJISIONINE PUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjenia Kypca, TaK
U UHTETpUPYS 3HAHUS U3 pasHbIX pa3fenoB. J[Is KaueCTBEHHBIX 3a/ad MPHOPUTETOM SIBIISIOTCS
3ajaHus Ha OOBSACHEHHE MPOTEKaHUS (PU3NYECKUX SIBICHUH W IMPOLECCOB B OKPYXKAIOWICH KU3HH,
Tpedyrole BpIO0pa (PU3NIECKON MOACTH I CUTYyalluu PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanmsiMu ®I'OC COO k marepHaIbHO-TEXHHUYECKOMY OOECTIEUCHUIO
ydeOHOTO mporiecca 0a30BBI YpOBEeHb Kypca (U3MKH Ha YpPOBHE CpeaHEero oO0Iiero oOpa3zoBaHH
JOJKEH M3Y4aThCsl B YCIOBUSX NMPEIMETHOTO KaOuHeTa (PU3MKU WM B YCIOBUSX MHTETPHUPOBAHHOTO
KaOHMHeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKIIa. B kabuneTe pu3nku 10mKHO ObITh HEO0X0AUMOE
nabopaTopHOoe 000pyHOBaHME JIsi BBIIIOJHEHHUS YKAa3aHHBIX B MPOTpaMMe MO (PHU3UKE YUECHHUECKUX
MPAaKTUYECKUX paboT U AEMOHCTPALIMOHHOE 000y I0BaHHUE.

JleMoHCTpalMoHHOE 000pynoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MUHUMAIBEHON
JOCTAaTOYHOCTH M 00ECIeUYrBaeT MOCTAHOBKY MEPEUYHCICHHBIX B MporpaMMme Mo (hu3MKe KIFOUeBBIX
JIEeMOHCTpAllMid JUIA WCCIEJOBAHUS HW3y4aeMbIX SBJICHHM M TPOLECCOB, AMIUPHUECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaGopaTopHoe 0OOpyHOBaHUE A YYCHHYECKMX MPAKTUYECKUX paboT (opMupyercs B BHJE
TEMaTHUYECKHX KOMIUIEKTOB M 00€CIeYnBaeTCs B pacuyéTe OJHOTO KOMIUIEKTa HA JBYX OOYJalOMIMUXCS.
Temaruueckue KOMIUIEKTBI JaOOpaTOpHOTO 0O0OpYIOBaHMSA JOJDKHBI OBITH TOCTPOCHBI Ha
KOMIUIEKCHOM HCIOJIb30BAaHUM AHAJOTOBBIX M LU(PPOBBIX NPHOOPOB, a TaKXKe KOMIIbIOTEPHBIX
M3MEPHUTENBHBIX CUCTEM B BHJIE IU(POBBIX 1ab0OpaTopuii.

OCHOBHBIMU HEJISIMH U3y4eHUs PU3UKHU B 0011IeM 00pa30BaHUU SBISIOTCS:

e (opMupOBaHHME MHTEpECAa U CTPEMJICHHA OOY4aIOIIUXCA K HAYYHOMY H3YUEHHUIO MPUPOJIBL,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEICTABICHUA O HAaydyHOM MeToJe TMO3HaHus U  (OpMHUpPOBAHUE

MCCIIEI0BATENILCKOTO OTHOIICHUS K OKPY)KAIOILINM SIBIICHUSIM;
e (opMuUpOBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa H3y4eHHS OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PU3UKU;



e (opmupoBaHue yMeHUU OOBSICHATH SBJICHUS C WCIOJIb30BAaHHEM (M3MUECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTEeJIbCTB;

e (opMupoOBaHHE NPEICTABICHUN O POJIM (PU3UKH Ul PA3BUTUS APYIMX €CTECTBEHHBIX HaYK,
TEXHUKH U TEXHOJIOTHU.

JlocTiKeHHe ATUX Iesiell 00ecrieunBaeTCsl PeIeHHEM CIIEeIYIONNX 3a/1a4 B MPOLIECCe N3YUCHHS

Kypca (U3MKM Ha YPOBHE CpPEeIHEro oOIIero 00pa3oBaHus:

e npuoOpereHHE CUCTEeMbl 3HaHMKW 00 OOmUX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpUSX, BKIIOYAs MEXaHWUKY, MOJEKYSPHYIO (U3UKY, 3JICKTPOJAWHAMHKY, KBAHTOBYIO
(bU3UKy U IEMEHTHI acTPO(U3UKY;

e (dopMuUpOBaHHE YMEHHH NMPUMEHATh TEOPETHUECKUE 3HAHUA M OOBACHEHHS (PU3MUECKUX
SBJICHUH B IPUPOJIE U JUIsl IPUHSTHUS MPAKTUUECKUX PELUICHUN B TIOBCEAHEBHOM KHU3HH;

® OCBOEHHE CIOCOOOB pelIeHHs PA3IMYHBIX 3a/1a4 C SBHO 33/JaHHON (PU3UYECKO MOJIEINbIO,
3ajay, MOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3/laHHe (U3UUECKON MOJENH, aJeKBaTHON
YCJIOBUSM 33J1a4y;

e TOHMMaHHE (UIMUECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, X BIMSHUSI HAa OKPYXKAIOILYIO CPENy;

® OBJIAZICHHE METOJaMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M TPOBEACHUS (UIUUYECKUX
HKCIEPUMEHTOB, aHAJIM3a M WHTEpPIpeTalu WHPOpPMAIUU, ONMpPEIeNICHUs TOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysIbTara;

® CO3JaHUE YCIOBUM IUI pPa3BUTUSA YMEHUM IPOEKTHO-UCCIIENIO0BATEIBLCKONW, TBOPYECKOU
JeATeIbHOCTH.

Ha uzydenune ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEHET0 0011ero 00pa3oBaHus OTBOAUTCS

170 gacos: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 kimacce — 68 yacoB (2 yaca B HEZACIIO).
[Ipennaraemslii B mporpamme 1o Gpusmke nepedeHs Ja00paTOPHBIX U MPAKTHUECKUX pPabOT SABISETCA

PEKOMEH/I0BAaHHBIM, YUUTEINb JIEIaeT BEIOOP MPOBENEHUS JTA0OPATOPHBIX PabOT U OMBITOB C YYETOM
WHIUBUAYAIBHBIX 0COOCHHOCTEH 00yUaronIuXcs

COJAEPKAHUE OBYYEHUA 11 KJJACC
Paznen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

ITocTrositHHBIE MarHuThbl. B3auMozaelcTBUE NOCTOSHHBIX MarHuTOB. MarHuTtHoe mosie. Bekrtop
MAarHuTHOM MHAYKUUHU. [IpyHOUII Cyneprno3uuuy MarHUTHBIX HOJIEW. JIMHMM MarHUTHOM MHIYKLHH.
KapTuna nuHuN MarHUTHOW MHAYKIIWH I0JIS TOCTOSIHHBIX MarHUTOB.

MarauTtHoe 1noJje NpoBoJHUKA ¢ TOKOM. KapThHa TMHUI MHIYKIIMM MarHUTHOTO M0JI JUIMHHOTO
IIPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHHUKA, KATyIIKU ¢ TOKOM. OmbIT Opcrena.
B3anMoieficTBre IPOBOJIHUKOB C TOKOM.

Cuna AmMniepa, €€ MOAYJIb U HAaIIPABJICHUE.

Cuna JlopeHua, e€ mMonqynb M HampaBieHHE. [[BUKeHHE 3apsyKEHHOM 4acTHIbl B OJHOPOIHOM
MarHuTHOM nofie. Pabota cunbl JlopeHnia.

SIBneHue  DJIEKTPOMAarHUTHOM  MHAYKUMH.  IIoTOK  BekTOopa  MarHMUTHOM — MHAYKIUU.
DNEeKTPOABMKYIIAs CUJIa UHAYKIUHU. 3aKOH JIEKTPOMAarHUTHOM MHAYyKIuu Dapanes.

BuxpeBoe anexkTpuueckoe mnoje. DIeKTPOABUKYIAs CUIa UHAYKLIHUN B IPOBOJHUKE, IBHKYLLIEMCS
IIOCTYIATEIbHO B OJHOPOJAHOM MAarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTE. SIBIIEHNE CAMOMHAYKLINHU. DIEKTPOABIKYILAs CHUla CAMOUHIYKLIUH.

DOHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DNEKTPOMarHUTHOE MOJIE.



TexHuuecKkre yCTpOUCTBA U MPAKTUYECKOE IIPUMEHEHHUE: TIOCTOSHHBIE MATHUTBI, SJIEKTPOMArHUTHI,
3JIEKTPOJIBUIaTEllb, YCKOPUTEHN JIEMEHTAPHBIX YaCTULl, UHAYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHNE 3JIEKTPOHHOT'O My4YKa MarHUTHBIM IIOJIEM.

JInHMM MHIYKIUYA MarHUTHOTO IOJISL.

B3anmoelictBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlenicTBue cuibl JIopeHIia Ha MOHBI 3JIEKTPOJIUTA.

SIBneHue AMeKTPOMArHUTHON MHAYKIIH.

IIpaBuio Jlenna.

3aBUCUMOCTD JIEKTPOABHKYILEN CHIIBI MHIYKIMU OT CKOPOCTH U3MEHEHHS MarHUTHOT'O TIOTOKA.

SIBiieHME CaMOUHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyeHnne MarHuTHOTO IOJIs KaTYIIKHA ¢ TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue sABaeHUA 3JIEKTPOMAarHUTHOM MHIYKLIMH.

Pazgen S. Kosie6anusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUNHble KONEOAHUA

Konebarenbnas cucrema. CBOOOAHBIE MeXaHUYeCcKHe Kosebanus. ['apMoHudeckue KosebaHus.
[lepuon, yacrora, ammntyaa u ¢asza konebanuid. [IpyxuHHbIA MasTHUK. MaTeMaTHYECKUI MasTHUK.
VYpaBHeHHe rapMOHUYecKUX Kojebanuii. [IpeBpaiieHrne sHeprun Npu rapMOHMYECKUX KOJICOAHUSX.

KoneGarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMArHWTHBIE KoleOaHMA B HICATHHOM
KoJIe0aTeIbHOM KOHTYpEe. AHAJOTUS MEXKIy MEXaHWYECKHMMH M 3JIEKTPOMArHUTHBIMU KOJEOaHHSIMU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUU B UICATHHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBieHne O 3aTyxXalomMX KoJeOaHUSIX. BbIHYXJEeHHbIE MEXaHWYEeCKHe KoJeOaHus.
Pe3onanc. BeiHyx/1eHHBIE 2JIEKTPOMAarHUTHbIE KOJIEOaHNUsI.

Ilepemennbiii Tok. CHHYCOMJANbHBIA INEPEMEHHBIH TOK. MOIIHOCTH IEPEMEHHOTO TOKA.
AMIITUTYAHOE U AEUCTBYIOLIEE 3HAUEHNUE CUIIBI TOKA U HAPSHKEHUS.

Tpancdopmarop. IlpousBoiacTBo, mepenaya u NOTpPeOJCHUE DIEKTPUUYECKOH DHEPTUU.
OKOJIOTUYECKME  PUCKM IIpU  IPOU3BOJACTBE  3ieKTposHepruu. KymbTypa  ucnosb3oBaHus
JJIEKTPOIHEPIUH B IOBCEIHEBHOM KU3HU.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: DJIEKTPUYECKUNM 3BOHOK, T'€HEpPaTop
IIEPEMEHHOI0 TOKA, JIMHUU JIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoyieOaTenbHOM cUCTeMbl (MPYXHHHBIM WM MaTeMaTHYECKHil
MasITHUK).

HabGnronenue 3aTyxarommx KojaeOaHuii.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB00OAHBIC ANEKTPOMArHUTHBIE KOJICOAHUSL.

OcmwinorpaMmsl  (3aBUCHMOCTH ~ CWJIBI  TOKA W HAOpsDKEHHA OT  BPEMEHM) UL
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mnpu mnocnenoBaTENbHOM COEIUHEHMHM PE3UCTOpa, KAaTyIIKH WHAYKTUBHOCTH U
KOHJIEHCATopa.

Monenb JIMHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpHOJa MajbIX KojeOaHWil Trpy3a HAa HUTH OT JUIMHBI HUTH U
Macchl Ipysa.



HccnenoBanne nepeMEHHOIO TOKa B LIEMM U3 IOCJIEN0BATENbHO COEAMHEHHBIX KOHJIEHCATOPA,
KaTyILIKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHb

MexaHn4yeckue BOJIHBI, ycioBMs pacrnpocTpaHeHus. [lepuon. CkopocTh pacnpoCTpaHeHUs M
mnuHa BoJHBL. [lomepednsle W mpojaoJsibHbIE BOJIHBL. MHTepdepeHuns u qudpakius MeXaHMYECKHX
BOJIH.

3Byk. CkopocTb 3ByKa. I'poMKoCTb 3ByKa. Bricota ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJIHBL. YCIIOBUS H3JIydEHUS AJIEKTPOMArHUTHBIX BOJIH. B3aumHas
opueHTanust BektopoB E, B, V B anekTpomaruutHoil BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXk€HHUE, IIPEJIOMIICHHE, HoJIIpU3aLus, nudpaxiys, UHTEepEpEHITHS. Ckopoctb
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTpPOMarHUTHBIX BOJIH. [I[puMeHeHue 3J1eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHIMIBI paguoCBsI3U U TeNeBUACHUS. Paguonokanmys.

DNEeKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOLEH Cpebl.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHME: MY3bIKAIBHBIE HMHCTPYMEHTHI,
yIABTPa3BYKOBAsl AMAarHOCTHKA B TEXHUKE U MEAULMHE, pajap, paAuONpUEMHUK, TEIEBU30p, AHTECHHA,
tenepon, CBU-neyp.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoOCTpaHEHUE NOMEPEYHBIX U MPOIOIBHBIX BOJIH.

Kone6momieecs Teno Kak HCTOYHHK 3BYKA.

HabGnronenue oTpaxeHus U MPEIOMIICHUSI MEXaHUUECKUX BOJIH.

Habmronenue unrepdepeHunu 1 [upakiui MEXaHUYECKUX BOJTH.

3BYKOBOI PE30HAHC.

HabGnronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON M YaCTOTOM KOJIeOaHHIA.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, NPEIOMIICHUE, IOJISIpU3anus,
nudpaxiys, nHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onruka. [IpsMoanHeHOE paclIpOCTpaHEHHUE CBETAa B OJHOPOJHOM cpene. Jlyd
cBeTa. TOYEUHBIM UCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbBI OTpakeHus cBera. [locTpoenne n300pakeHuit B MJI0CKOM 3epKaJe.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCONIOTHBIM TMOKa3aTeNlb MPETOMIICHHUS.
ITonHoe BHyTpeHHEE OTpaykeHue. [IpenesbHbIN yroul OJIHOr0 BHYTPEHHETO OTPaKEHUS.

JHucniepcus cBeta. CoXHBIH cocTa 6enoro cseta. LBer.

CoOuparomie U pacceuBaromye JUH3bL. ToHKasg nuH3a. DOKYCHOE PACCTOSHUE M ONTHYECKas
cusia ToHKOH JuH3bL. [locTpoeHne n3o0paxeHnit B COOMPAIOIIKX U paccerBaromux JuH3ax. dopmyna
TOHKOM JIMH3LL. Y BeIHWYCHHUE, JaBaeMOe JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. MnTtepdepenius cBera. KorepeHTHbIE MCTOUYHUKHU. YCIOBUS HaOIIOAECHUS
MaKCUMyMOB M MHMHHUMYMOB B HHTEpP(EpPEHIIMOHHON KapTHHE OT JABYX CHH(]Aa3HBIX KOT'€pEHTHBIX
HUCTOYHUKOB.

Hudpaxmus cera. JudpaknuonHas pemérka. YciaoBHe HaOJIOJCHUS TJIAaBHBIX MaKCHMYMOB
IIPY NAJICHUN MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

Texnuueckue yCcTpOHCTBA UM MPaKTHYECKOE TNPUMEHEHME: OYKH, JIyna, (oToamnmapar,
MPOEKLUMOHHBINA armapaT, MHKpPOCKOII, TEJECKOI, BOJIOKOHHAs ONTHKA, NU(PPAKIUOHHAS PEIIETKa,
MOJISIPOULL.

Jlemoncmpayuu

[TpsmonuHeitHOe pacpocTpaHeHue, OTpaKeHUE U IpesioMiieHre cBeTa. OnTHuyecKre mpuoopsl.

ITonHoe BHYTpeHHEE OTpaykeHHne. Moens CBETOBOAA.

HccnenoBanue cBOMCTB M300payKEeHH B JIMH3AX.



Mojenu MUKPOCKOTIa, TeIEeCKOIa.

Habmonenue naTepdepeHnnm cBera.

Habnronenue nudpakuuu cera.

Habmonenue nucnepcun cBera.

[TosmydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.
[ToyueHue ciekTpa ¢ TOMOIIBIO JUPPAKITHOHHON PEIIETKH.
Habnronenue nossipu3aum cBeTa.

Yuenuuecxuu sxcnepumenm, nabopamopnsie pabomul
M3mepeHune nmokasarens npeaoMIICHUs CTEKIA.
HccnenoBanue cBOMCTB M300payKEHHI B JIMH3AX.
Habmonenue nucnepcun cBera.

Pa3nes 6. OCHOBBI cClIeNMAJILHOM TEOPUH OTHOCHTEJIBLHOCTH
I'paHuubl PUMEHUMOCTH KIIACCHMYECKOM MexaHUKH. IlocTynaTel cCrenuanbHONM TEOpUHU
OTHOCHUTEJILHOCTH: NHBAPUAHTHOCTh MOJYJIsl CKOPOCTH CBETa B BaKyyMe, IPUHLIAII OTHOCUTEIBLHOCTU
OHHIITENHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU U COKPAILIEHUE JJIUHBI.
OHeprus U UMIYJbC PEISITUBUCTCKON YaCTHILIBI.
CBs13bp Macchl € PJHEPTHEN U UMITYJIBCOM PENTUBUCTCKON YaCTUIbl. DHEPrUs MOKOSL.

Pa3nen 7. KBantoBasi pusznka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

@®otonpl. @opmyna Ilnanka cBsi3u >HEPruu (OTOHA C €r0 YacTOTOM. DHEprust U HUMIYIbC
¢dorona.

OtkpeiTie U uccnenopanue Gorodpdexra. Onbitel A. I'. CromneroBa. 3akoHbl GoTodddexTa.
VYpaBuenue DifHirerina 11 Gotordpdexra. «KpacHas rpanuna» Gorospdexra.

Nasnenue cera. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE ACHCTBUE CBETA.

Texuuueckue yCTpOWCTBA M MPAKTUYECKOE NpUMEHEHHE: (OTODIEMEHT, (POTOJATUHK,
coJiHeyHast 6aTapest, CBETOIHOI.

Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE C IIMHKOBOH TIIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO (oTodddexra.

Ceeronuon.

Conneunas Gatapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pesepdopaa no paccestuuio o -uactuul. [lnanerapuas Moaesb
atoma. Iloctynatsl bopa. M3nyuenue u nornomieHre GOTOHOB MPHU MEPEXOJIe aToMa C OJTHOTO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnexktpoB. CrieKTp ypOBHEW SHEPTUM aTOMa BOJIOPOA.

BonnoBble cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KopyckyaspHO-BOJIHOBOM Jyaan3M.

CrioHTaHHOE M BBIHYKICHHOE U3ITyYEHHE.

TexHuueckue ycTpoHCTBa U NIPAKTUUECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKOI),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenne AIMHBI BOJIHBI J1a3epa.

Habnronenue nuHeHyaThIX CIEKTPOB M3MYYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmnronenue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTHI, J10Ka3bIBAIOLIUE CIOKHOCTh CTpoeHus sapa. OTKpbITHE pagUMOaKTHUBHOCTH.
OmnbiThl Pe3epdopaa mo onpeaeneHuo cocTaBa paJnoakTUBHOTO u3nydeHus. CBoiictBa anbda-, 6era-,
ramma-u3iydyeHus. BnusiHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpbiTHe TpoTOHa M HeiTpoHa. Hyknonnas moxens snpa ['elizenOepra—lBanenko. 3apsin
anpa. MaccoBoe uucio saapa. 1M3oTomnst.

Anbda-pacnaa. DIEKTpOHHBIH M TO3UTPOHHBIM Oerta-pacmajn. [amma-usznydenue. 3aKoH
pPaZAroaKTUBHOIO pacnaja.

DHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuitbl. JleekT Macchl spa.

SAnepHble peakuuu. [leneHue u CUHTE3 sSa€Ep.

Snepusiii peaktop. Tepmosiaepubiit cunTes. [IpobaemMbl U MEPCHEKTUBBI SJIEPHOM SHEPreTUKH.
DKOJIOTUYECKHE aCIIEKThI SIAEPHON IHEPTETUKU.

OnemeHTapHble YacTULbI. OTKPBITHE TO3UTPOHA.

Metoab! HAOMIOCHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YacTHII.

®dyHnameHTaIbHbIE B3auMoeicTBus. EAMHCTBO puznueckoil KapTUHBI MUDA.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: JO3UMETp, KaMepa Buibcona,
SAJICpHBINA PEaKkTop, aTOMHass boMoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTHI aCTPOHOMMH U ACTPOPHU3NKH

Oransl pa3BUTHA acTpOHOMHUH. [IpuKiiagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3B€3aH0r0 HeOa. Co3Be3aus, spKue 3BE3/bI, IIAHETHI, UX BUTUMOE JBHKCHHE.

ConneuHas cucrema.

Connue. ConHeuHas akTUBHOCTb. McTtounuk sHepruu ConHua u 3BE34. 3BE3IBI, UX OCHOBHBIE
XapaKTepUCTHKHU. JluarpaMma  «CHEKTpalbHbI KJIACC — CBETUMOCTbY». 3BE3IBI  TJIABHOM
MIOCJIEAOBATEIBHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTbY I 3BE3/1 IJIaBHOM MOCIIEN0BATEIbHOCTH.
Buytpennee crpoenune 38€31. CoBpeMEHHbBIE NIPEACTABIEHUS O TPOUCXO0KAECHNUN U 3BooLuu CoHIa
1 3BE37. DTaribl )KU3HU 3BE3.

Mneunsiit Ilyte — nHama [ManaxTtuka. Ilonoxxenne u nBwxkenue Connna B ['anmaktuke. Turmbl
rajakTuk. Paguoranaktuku u kBasapsl. YEpHbIE ObIPBI B sApax rajJakTHK.

Bcenennas. Pacmmpenune Beenennoil. 3akon Xa66ma. Pas6eranue ranaktuk. Teopus bosbiioro
B3pbIBa. PEIMKTOBOE U3ITydeHHE.

MacmrabHast ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6aemMbl aCTpOHOMUH.

Yuenuuecxue nabniooenus

Habmnronenus: HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX MPHUIIOXKCHUNA IS
OTIpeNeNICHUs] TOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IHS
CeBepHOTo notymapus ¥ sipkue 3BE3/bL.

Habmonenus B Teneckon Jlynsl, minaner, Miieanoro [yrtu.

O0o0maroniee NnoBTOpEeHUE

Ponb Qu3MKM M aCTPOHOMHMH B 3KOHOMHMYECKOH, TEXHOJOTHUECKOM, COLMATBHON M ATUYECKON
cepax NeATETPHOCTU YelOBEeKa, pOJib U MECTO (PU3MKM M aCTPOHOMHHM B COBPEMEHHON Hay4HOMH
KapTHHE MHpa, poJib (PU3NYECKOi Teopuu B (GOPMHUPOBAHUU MPEICTABICHUN O (PU3MUECKON KapTHHE
MHUpPa, MecTO (PU3MUYECKOW KapTHHBI MUpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX
MPEICTABICHUI O IPUPOJIE.

MexnpeaMeTrHblie CBA3U

Wzyuenne kypca ¢usuku Oa3oBoro ypoBHA B 11 Kkijacce ocymiecTBisieTcs ¢ y4éToM
COJIepKATEIBHBIX MEKIIPEIMETHBIX CBA3€H ¢ KypcaMM MaTeMaTHUKH, OMOJIOTHH, XUMHUH, Teorpapuu u
TEXHOJIOTUH.



Mescnpeomemnusie noHamus, CBI3aHHBIE C U3YYEHUEM METOJIOB HAyYHOTO MO3HAHUS: SBJICHUE,
Hay4yHbId (hakT, TUMOTe3a, (u3MUeckas BeIMYMHA, 3aKOH, TEOpUs, HAOIIOJCHUE, SKCIICPUMEHT,
MOJIEIMPOBAHUE, MOJECIIb, U3MEPECHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YypaBHEHUHM, TPUTOHOMETpUYEeCKHe (YHKIMU: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX IPOCKLUU
Ha OCH KOOPJMHAT, CIOXEHHE BEKTOPOB, MIPOU3BOIHBIEC JIEMEHTAPHBIX (DYHKIIHMIA, TPU3HAKK TOA00US
TPEYrOJIbHUKOB, OTPEACICHUE TUIOIAAN TUIOCKUX GUTyp U 00bEMa Te.

Buonoeus: snexrpuyeckue sBICHUS B KUBOW IMpHUpOJE, KoJieOaTelbHbIe JBWKEHUS B JKUBOU
IIPUPOJIE, OITUYECKHUE SIBJICHUSI B )KUBOM MPUPOJE, NEMCTBUE paAUallNU HA )KUBbIE OPIraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAININYECKAsI CTPYKTypa TBEPABIX TEJl, MEXaHU3MBI
00pa3oBaHus KPUCTAIUIMYECKON PEIIETKH, CIIEKTPATIbHBINA aHaJIH3.

leoepaghus: MarHWTHBIE TONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX pyl, (QOTOChEMKA 3EMHOM
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIICTPSICCHUMN.

Texnonocus: JHWHUM DIEKTPOIEpeNad, IEHEpaTop IEPEMEHHOIO TOKa, SJIEKTPOIBUIATEIb,
WHAYKIMOHHAs TeYb, pajap, paguonpuéMHHK, TeJlIeBH30p, aHTeHHa, TenepoHn, CBY-meus,
MPOEKLMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COJHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIET'O OGPA3OBAHUA
OcBoenune yuebHOro mpeamera «®Pu3uMka» Ha ypOBHE cpeaHero ooOmiero obOpasoBaHus (06a30BbIN
YPOBEHb) JOJDKHO OOECHEeYUTh JIOCTHKCHHE CIEAYIOIIUX JUYHOCTHBIX, METAlpPEeIMETHBIX H
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pe3yNbTaThl OCBOCHUS ydeOHOro mpenmera «Du3mKay MOIHKHBI OTpaXkaTb TOTOBHOCTh U
CIOCOOHOCTh O0YJaIOIIUXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JTMYHOCTH,
CHCTEMOM LIEHHOCTHBIX OPHUEHTAIlMH, MO3UTHBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOIIUX
TPaIUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOINECTBA, pPACHIMPEHUE >KU3HEHHOTO ONbITa W OIBITa
JESITEIBHOCTH B IPOLIECCE PEAIN3ALIMYA OCHOBHBIX HAIIPABJICHUN BOCIUTATEIbHON AEATEILHOCTH, B TOM
qlCJIe B YACTHU:
1) rpamaaHCKOro BOCIMTAHMS:
c(OPMHPOBAHHOCTh TPAKAAHCKON MO3MIMK O0YYaIOLIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOTO YJIEHA
pOCCcHiiCKOTO O0IIECTBA;
NPUHATHE TPATUIIMOHHBIX OOIIEYEIOBEUECKUX TYMAaHUCTUUECKUX U IEMOKPATUYECKUX LIEHHOCTEHH;
TOTOBHOCTbh BECTH COBMECTHYIO IEATEIbHOCTh B MHTEpECax IPa)KJIaHCKOTO OOIIecTBa, y4aCTBOBAThH B
CaMOYIPaBICHUH B 00pa30BaTEIbHON OpraHU3aIiig;
yYMEHHUE B3aHMOJEHUCTBOBATH C COLMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBHM C UX (QYHKIHUAMU H
Ha3HAYEHUEM;
TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU IEATEIILHOCTH;
2) naTpUOTHYECKOTr0 BOCIIUTAHUS:
c(hOPMHUPOBAHHOCTH POCCUMCKOM T'PaXKTaHCKOW UACHTUYHOCTH, TATPUOTHU3MA;
[IEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIaM, JOCTIKEHHSIM POCCUHCKUX YUEHBIX B 00JacTh
(U3UKU U TEXHUKH;
3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;
CMOCOOHOCTh OLICHUBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTHUPYICh Ha MOPAIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOTO;
0CO3HAHME JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMUMBOTO OYyAyIIEro;
4) 3cTeTHYEeCKOTr0 BOCITUTAHUS:
ACTETUYECKOE OTHOUIICHHWE K MHUPY, BKIIOYas ACTETUKY HAy4YHOTO TBOPUYECTBA, MPUCYIIETO (PU3UUECKOU
HayKe;
5) Tpy10BOr0 BOCIIUTAHUA:
MHTEpEC K PazIMuHbIM cepam npodecCHOHATBHON eTeTbHOCTH, B TOM YHCJE CBS3aHHBIM C (PU3UKONU U
TEXHUKOH, yMEHUE COBEpIIATh OCO3HAHHBIN BbIOOp Oymyiei mpodeccuu U pealn3oBbIBaTh COOCTBEHHbBIE
YKU3HEHHBIE IIJIaHbl;
TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 00IACTH (PU3UKHU HA MPOTSKEHUH BCEH
KU3HU;
6) 3K0J10rMYecKOr0 BOCIIUTAHUS:
C(OPMHPOBAHHOCTh SKOJIOTHYECKON KYIbTYphl, OCO3HAHHE TIJ00AJBHOIO XapakTepa 3KOJOIMYECKHX
npobiem;
IJIJAHUPOBAHUE U OCYILECTBJICHUE JCHUCTBUN B OKPYKAIOLICH Cpeic HA OCHOBE 3HAHUS LEJIE yCTOWYUBOIO
pa3BUTHS YEIIOBEUECTBA;
pacIIMpeHHe OMbITa JIEATEIBHOCTH SKOJIOIMUECKOM HAIpaBJIEHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHMM IO
¢busuke;
7) IEeHHOCTH HAYYHOI0 MO3HAHHUS:
c(OpPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA (pu3nyecKon
HayKH;
0CO3HAHHME LIEHHOCTH HAYYHOU NIeATeNbHOCTH, TOTOBHOCTh B IpOIlecce M3YYCHHS (PU3UKH OCYILECTBIIATH
IIPOEKTHYIO M UCCIIEA0BATEIBCKYIO IE€ATENbHOCT HHANBUAYAIBHO U B TPYIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiicTBUS
Bba3oBble jornueckue qeiCcTBUA:
CaMOCTOSITENIEHO (POPMYITHPOBATEH U AKTYATM3UPOBAThH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPENIENATh eI ACSITeIIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTUKECHUS,
BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B pACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSX;
pa3zpabaTeiBaTh IUIAH peIIeHUs MpoOJIeMbl ¢ y4ETOM aHamu3a HWMEIONIUXCS MAaTepUAbHBIX U
HEMaTepHUaJIbHbBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3Y/IbTATOB LIEISIM, OLIEHUBATH PUCKHU
MOCIICICTBUH JEATEILHOCTH;
KOOPJIMHUPOBATH U BBHITIONHITH PabOTy B YCIIOBUSX PEATBHOTO, BUPTYaTbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHUS,
pa3BHUBaTh KPEATUBHOE MBITIIICHUE TIPU PELICHUH KU3HEHHBIX TTPOOIIEeM.
Ba3zoBbie ncciaenoBare/ibCKue TeCTBUS:
BIIQ/ICTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU MOHATUSMU U METOAaMH (PH3UUECKON HAYKH;
BIIQJICTh HAaBBIKAMH Y4e€OHO-HCCIEAOBATENbCKOW W TMPOCKTHOW EeATENLHOCTH B oOjacTu (QU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUs 3a7ad (PU3NIECKOTO
CoJiepKaHusl, TPUMEHEHUIO Pa3IMYHBIX METOJO0B MMO3HAHUS;
BIIQJICTh BUJAMH JIEATEILHOCTH IO MOJy4YEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALUU, MPeoOpa30BaHUIO
Y TIPUMEHCHUIO B PA3JIMYHBIX YIeOHBIX CUTYallMsAX, B TOM YUCJE MPU CO3TAHUM YUYCOHBIX MPOEKTOB B
oOnacti GpU3MKH;
BBISBJISITh TPUYMHHO-CJICICTBEHHBIE CBSI3W U aKTYaJIM3UpOBaTh 3ajady, BBIJABUTATh THUIIOTE3Yy €&
pelieHusi, HaXOJUTh apryMEeHThl JUIsl J10Ka3aTelIbCTBA CBOUX YTBEP)KACHHM, 3aJaBaTh MapameTpbl U
KPUTEPUU PEIICHHUS;
aHAIM3UPOBATh TMOJIYYEHHBbIE B XOJE pEIICHUS 3aJaud pe3yibTaTbl, KPUTHUECKH OIICHUBATh HUX
JIOCTOBEPHOCTb, TPOTrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;
CTaBUTH U (HhOpMyIHpPOBaTh COOCTBEHHBIE 3a/1a4U B 00pa30BaTEIbHON ACATEILHOCTH, B TOM YHCIE TIPH
U3yYeHUH (PU3HKH;
JlaBaTh OLEHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;
YMETb MEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTHUYECKYIO 001aCTh KU3HEACITEILHOCTH;
yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEU, TIPEAJIaraTh OPUTrHHAIbHBIC MMOIXObl U PEIICHUS;
CTaBUTH MPOOIEMBI U 33]1a4H, IOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.
Pabora ¢ undopmanueii:
BIIQ/ICTh HABBIKAMU TMOTy4eHUs HHDOpMAHK PU3NIECKOTO COACPKAHUS U3 UCTOUHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITEIBHO OCYIIECTBISITh TMOUCK, aHAIW3, CHCTEMAaTH3alMI0 M WHTEPIpEeTanuio UHGOpMAIIU
Pa3IMYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;
OIICHUBATH JJOCTOBEPHOCTH HH(POPMAITHH;
UCIOJIb30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B peIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3aJa4 C COONoJeHuEM TpeOoBaHUM
PrOHOMUKH, TEXHUKH O€30TIaCHOCTH, TUTHEHBI, PECYpPCOCOEPEKEHUS, MPABOBBIX H ITUYECKUX HOPM,
HOPM HH(POPMAITMOHHON O€30MaCHOCTH;
co37aBaTh TEKCThl (PU3MYECKOTO COJNEpKaHUsS B pa3Nu4HbIX (opmarax ¢ y4€TOM Ha3HAUCHUS
nH(GOPMAIIUY U TIETIEBOY ayAUTOPHH, BEIOMPAst ONTUMATBHYIO (POPMY MPECTABICHUS U BU3YAIU3AIIHH.
KoMMmyHnKaTUBHBIE YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBUS:
OCYILIECTBIISITH OOIIEHHE Ha YpOoKaX (DU3HKHU U BO BHEYPOUHOU EATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKH KOHMIUKTHRIX CUTYaIlUi U CMSTYaTh KOH(MDIUKTHI,
Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJB30BAaHUEM SI3BIKOBBIX CPEJICTB;
MMOHUMATh U UCTIOJIB30BaTh IPEUMYIIECTBA KOMAHIHON ¥ HHIUBUTyaTbHOU PabOTHL;
BBIOMPATh TEMATHKy U METOJIbl COBMECTHBIX JIEHCTBUN C y4ETOM OOIIMX WHTEPECOB U BO3ZMOXKHOCTEH
Ka)kJIOr0 4ICHA KOJJICKTUBA;



NPUHUMATh IEJIM COBMECTHOM NEATeNbHOCTH, OPraHM30BBIBATh W KOOPAMHUPOBATH JEHCTBUS IO €&
JOCTH)KCHHUIO: COCTABJIATH IUIAH JCUCTBUM, pacHpeneisaTh POJU C y4€TOM MHEHHMM Y4YaCTHHKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOI paboThI;
OLICHMBATh KayeCTBO CBOETO BKJI3Ja M KaKJOTO Yy4YacTHMKAa KOMAaHIbl B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;
npeJularath HOBBIE NMPOEKTHI, OI[CHUBATh WJCH C TMO3ULUU HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTUUYECKOM
3HAaYMMOCTH;
OCYIIECTBIISITh TO3UTUBHOE CTPATETHYECKOE IMOBEIEHHE B PA3JIMYHBIX CHUTYaLUsAX, MPOSBIATH
TBOPYECTBO M BOOOpaXEHUE, OBITh HHUITUATUBHBIM.

PeryasiTuBHbIe yHUBepcaJbHbIe YUeOHbIe el CTBUA

Camoopranmn3anus:
CaMOCTOSITEIIbHO OCYIIECTBIISATh MO3HABATENBHYIO JEATEIbHOCTh B 00JAaCTH (PU3UKU U aCTPOHOMHH,
BBISIBJIATH POOJIEMBI, CTABUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1aUH;
CaMOCTOSITEJIbHO COCTaBISATh IUIAH PELICHHs Pacu€THBIX M KayeCTBEHHBIX 3ajlay, IUIAH BBIMOJIHEHUS
NPaKTUYecKOH paboThl ¢ y4€TOM HMMEIOLIUXCS PEeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANIOYTEHHI;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacuMpsATh paMKH y4eOHOTO IpeIMETa Ha OCHOBE JIMUHBIX MPEANOYTECHUN;
Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIlICHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
CocoOCTBOBATh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIAULIMN B 00JIaCTH (PU3UKHU, TIOCTOSHHO TOBBIIIATD
CBOI 00pa3oBaTeNbHBINA U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHbII MHTEJIEKT:
J1aBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B AEATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pe3yabTaTOB LETSIM;
BJaJIeTh HAaBbIKAMH II03HABATEJIbHOM pe(ieKCHH KaK OCO3HAHHMS COBEpIIAEMBbIX JIEHCTBUHA U
MBICITUTEIBHBIX IPOIIECCOB, X PE3YJIHTATOB U OCHOBAHUI;
MCTIOJIb30BaTh MPUEMBI pedIeKcHn sl OLEHKU CUTYaIlH, BEIOOPA BEPHOTO PELICHHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS M0 UX CHIDKEHUIO;
NPUHUMATh MOTUBBI U apT'YMEHTBI IPYTUX MIPHU aHAIN3E PE3YJIbTATOB JACSATEIHHOCTH;
NPUHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;
NPUHUMATh MOTUBBI U apT'YMEHTBI IPYTUX MIPHU aHAJIU3E PE3YJIbTATOB JICATEIBHOCTH;
NPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OLIHOKH.
B mpouecce AOCTHXKEHUSI JTMYHOCTHBIX PE3yJbTaTOB OCBOEHHS HMPOTPaMMbl MO (HU3UKE Il YPOBHS
cpemHero oOmiero 00pa3oBaHUS Y OOYYAIOMIMXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIN WHTEIIEKT,
Npearnoaralui chopMUPOBAHHOCTS!
CaMOCO3HAHUs, BKJIIOYAIOUIETO CIOCOOHOCTh MOHUMATh CBOE ASMOIMOHAIBHOE COCTOSHHE, BHJIEThH
HaNpaBJICHUS PA3BUTHSI COOCTBEHHOM AMOIIMOHANBHOM Cephl, ObITh YBEpEHHBIM B cele;
CaMOPETYIMPOBAHHUSA, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K AMOIMOHAIBHBIM HM3MEHEHHUSM U TPOSBIATH THOKOCTH,
OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHUBAIMM, BKJIIOYAIOUICH CTpEMJIEHHME K JOCTHXKEHHUIO I U YCIeXy, ONTHUMH3M,
WHHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/IS U3 CBOMX BO3MOXHOCTEH;
SMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE JPYTHX, YUUTBIBATH €TO
IIPU OCYILECTBICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;
COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTH BBICTPaMBaTh OTHOLICHUS C JAPYTUMH JIIOJbMH,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3periaTb KOHPIUKTHI.

NPEIMETHBIE PE3YJIbTATbBI
K koniy obyuenuss B 11 kjacce mpeIMeTHbIE pe3yabTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI OTpaXkaTb
c(OPMHPOBAHHOCTh y OOyHAIOIUXCS YMEHUIL:



JEMOHCTPUPOBATh Ha NPUMEPax PoJib U MecTO (UMUK B (HOPMUPOBAHMM COBPEMEHHON HAay4HOM
KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHKH W TEXHOJIOTHUH, B NMPAKTHUECKOW AEATEILHOCTH
JIO/IEH, IETOCTHOCTh M €AMHCTBO (PU3NYECKON KapTHHBI MHPA;

YUUTBIBATh TPAHUIIBI IPUMEHEHUS NU3YYCHHBIX (DU3MYECKUX MOJICNIEH: TOUCUHBIH 3JEKTPUUECKU 3aps,
Jy4 CBETa, TOYCUHBIH UCTOYHUK CBETA, S/IEPHAs MOJIENIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO siipa Ipu
penieHnn pU3NYECKUX 3a1a4;

pacrio3HaBaTh (pu3nuecKue sBICHH (IIPOIECChl) U OOBSICHATh MX HA OCHOBE 3aKOHOB AJICKTPOAMHAMHUKHI
U KBAaHTOBOM (DM3MKHM: BIIEKTpUYECKas MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE
JeUCTBUS TOKA, B3aUMOJICHICTBHE MAarHUTOB, AJIEKTPOMAarHUTHAs MHAYKIHS, JeHCTBUE MArHUTHOTO TOJIS
Ha TPOBOJHMK C TOKOM U JBWXKYIIUHCS 3apsf], 3JIEKTPOMAarHUTHbIe KOJIeOaHHUS U  BOJIHBI,
NPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPAXKEHUE, MpesloMIIeHHe, HHTepdepeHnus, Tuppakuus u
MOJISIpU3allisl  CBETa, JUCHepcus cBeTa, GoTodnekrpudeckuii ekt (Pporodddexr), cBeToBOE
JaBJICHHE, BO3HUKHOBCHHME JIMHEHYATOrO CIEKTpa aTOMa BOJOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAS
PaTuOaKTUBHOCTD;

OTMCHIBATh U3yYCHHBIE CBOMCTBA BEIIECTBA (JIEKTPHUUECKUE, MATHUTHBIE, ONITUYECKHE, DIIEKTPUUYECKYIO
MIPOBOJIMMOCTD PA3IUYHBIX CPEA) U DIEKTPOMArHUTHBIE SBJICHUS (TPOLIECCHI), MCIIONB3Ys (pU3HuecKue
BEJIMYUHBI: DJIEKTPUYECKUN 3apsiyl, CHUja TOKa, OJJIEKTPHUUYECKOE HAMpsOHKEHHEe, DICKTPUUYECKOE
COIIPOTHUBIICHUE, PA3HOCTH MOTEHIIUAIOB, AMEKTPOABIDKYIIAs cuja, paboTa TOKa, MHAYKIMS MarHUTHOTO
noJisi, cuna Amriepa, cuia JIopeHia, MHIYKTUBHOCT KaTyIIKU, SHEPTUS JIEKTPUYECKOTO U MarHUTHOTO
MoJIeH, TIepUOJl W YacToTa KoJieOaHUH B KoJieOaTeNbHOM KOHTYpe, 3aps] U CHjla TOKa B Ipolecce
TapMOHUYECKHUX SJICKTPOMArHUTHBIX KojeOaHWi, (POKYCHOE pacCTOSHHME M ONTHYECKas CHJla JIMH3BI,
NIPY OTMMCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIIONB3YEMBIX BEIUYHH, UX 0003HAUYCHUS U
CIMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYI0 BEIWYMHY C JPYTHMH
BEJIMYNHAMH;

OTMCBHIBATh W3YUYEHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCITIONIB3Ys (PU3UUECKUE BETMUUHBI: CKOPOCTD
3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETAa, DHEPrUsl U HMMITYIbC (OTOHA, MEPHOJ
MoJIypacraaa, SHeprus CBSI3U AaTOMHBIX sJiep, MPHU OIMHCAHWU MPABUJIBHO TPAKTOBATh (PU3HUECKUIA
CMBICJI UCTIOJIb3YEMBIX BEIUYMH, UX OOO3HAYCHMS W E€IMHHIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYIO (HU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH, BBIUMCIATH 3HAaYeHHE (U3NYECKOM
BCJIMYUHBIL;

aHATM3UPOBATH (PU3UUECKUE MPOLIECCH U SIBJICHUS, UCTIOJIb3Ys (PU3NUECKHE 3aKOHBI U MIPUHIIUIIBL: 3aKOH
Owma, 3aKOHBI MTOCTIEIOBATENBHOTO U MapajuIeIbHOTO COSANHEHMS POBOIHUKOB, 3aKoH Jxoyns—Jlenna,
3aKOH DJIEKTPOMArHUTHOM WHAYKIIUHM, 3aKOH NPSMOJIMHEHHOTO paclpoOCTPaHEHHUs] CBETA, 3aKOHBI
OTpaKEHHsI CBETA, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHHE OMHIUTeHHa s ¢dorodddekra, 3aKoH
COXpAHEHHUS SHEPTHH, 3aKOH COXPAaHEHHs UMITYJIbCA, 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a, 3aKOH
COXpaHEHMsI MAacCOBOTO YMCJa, MOCTYNaThl bopa, 3aKOH paJinoakTUBHOTO pacmaja, MpH 3TOM pa3inyarb
CJIOBECHYIO (hPOPMYJIHMPOBKY 3aKOHA, €T0 MAaTEMAaTU4YE€CKOE BBIPAKEHHE U yCIOBUS (TpaHMIBI, 00JIaCcTH)
PUMEHUMOCTH;

OTIpeNeNATh HAalpaBJIeHUE BEKTOPa MHAYKIIMM MarHUTHOTO TIOJIsl IPOBOJAHUKA C TOKOM, CHJIBI AMIiepa u
cunbl JlopeHna;

CTPOMTH U OIHCHIBATh N300pa’keHNe, CO3/1aBaeMOE INIOCKUM 3€pPKaIOM, TOHKOH JIMH30M;

BBITIOJTHATh SKCIIEPUMEHTHI 110 UCCIEI0BAHUIO (PU3MUECKUX SBJICHUNM M MPOLECCOB C UCIOIb30BaHUEM
NPSMBIX U KOCBEHHBIX U3MEPEHUI: MPH 3TOM (HOPMYIHpPOBaTh MpobIeMy/3a1ady U TUIIOTE3Y y4eOHOTO
SKCIIEPUMEHTa, COOMpPaTh YCTAHOBKY M3 MPEIJIOKEHHOTO O0O0OpYIOBaHUSA, TPOBOAUTH OMBIT U
(bOpMyIHPOBATH BBHIBO/IBI;

OCYIIECTBIISITh MpPSAMbIE W KOCBEHHBIE HU3MEpEHUs (U3MYECKHX BEIMYMH, TPU STOM BBHIOMpATH
ONTUMAJIBHBIA C€HOCO0 W3MEPEeHUsT M MCIOJIb30BaTh M3BECTHBIE METOJbl OIIGHKHM MOTPELIHOCTEH
U3MEPEHUH;

HCCIIEIOBAaTh 3aBHCUMOCTU (PU3MUYECKUX BEIUYMH C MCIOJIB30BAHUEM IPSAMBIX U3MEPEHUI: MPU 3TOM
KOHCTPYUpPOBaTh YCTAaHOBKY, (PUKCHpOBATh pE3yNbTaThl MOJYYEHHOH 3aBHCHUMOCTH (DU3NYECKUX
BEJIMYUH B BUJIE TaOIUI] U TPapHKOB, JIeNaTh BHIBOBI 10 PE3yJIbTaTaM MCCIICA0BAHUS;



coOmonarhk mpaBuja O€30IacHOTO TpyAa MNpPU TPOBEACHUM HCCIEAOBAaHMM B paMmkax y4eOHOro
HKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOH M TPOEKTHOM JESATEeIbHOCTH C  HCIOJIb30BAHUEM
M3MEPHUTENBHBIX YCTPOMCTB U JIAOOPAaTOPHOTO 00OPYAOBAHMUS;

pemaTh pacy€THbIC 3a/1a4M C SIBHO 33JaHHOM (U3NUECKO MOJENbI0, HCHONB3Ys (PU3NUECKUE 3aKOHBI U
NPUHLMUIBI, HAa OCHOBE aHalM3a YCIOBUS 3a7aydl BBHIOMpATh (HU3MUECKYI0 MOJENb, BBIACIATDH
¢usnveckre BeIMYMHBI U (HOPMYIIbI, HEOOXOAUMBIE IS €€ PelIeHUs, TPOBOAUTH PACUEThI M OLIEHUBATh
peanbHOCTh MOJIYYEHHOTO 3HAUEeHUS (PH3UUECKOM BEIUYHHBI;

pelaTh KayecTBEHHBIE 33/1a4M: BBICTPAMBATh JIOTUUYECKU HEMPOTHBOPEUUBYIO IIETIOUKY PACCYKJICHUH €
OTIOPOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NYECKHE SBIICHUS;

UCTOJb30BaTh MPH PEIICHUH YYEOHBIX 33734 COBPEMEHHbIE WH(POPMAIMOHHbIE TEXHOJOTHH JUIS
MOMCKA, CTPYKTYPHUPOBAHHS, WHTEPIpPETAlMd U TPEACTaBICHUS Y4eOHOH U HAaydHO-HOIMYJISPHOM
uHpOpMalUY, MOJYYCHHOH W3 PazIMYHBIX HCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH IOIY4aeMYIO
UHpOpMAIINIO;

OOBSICHATH NPUHLIUIIBI ACHCTBUS MAIllMH, TPUOOPOB U TEXHUYECKHX YCTPOWCTB, Pa3inyaTh YCIOBHUS UX
0€30IaCHOTO HCII0JIb30BaHMSI B TOBCETHEBHOM JKU3HM;

NPUBOAMTH TMPHUMEPH BKIAJa POCCUICKMX M 3apyOEKHBIX YUYEHBIX-(HU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYXKAIOIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCTOJb30BaTh TEOPETUYECKHUE 3HAHHMS MO (U3MKE B TOBCEJHEBHOM JKM3HU M oOecredeHus
0€30MaCHOCTH MpH OOpalleHHH ¢ TPUOOpPaMU M TEXHUYECKHMMHU YCTPOHCTBAMHM, IJISI COXpPaHEHUS
3JI0POBBSI U COOIOICHUS HOPM 3KOJIOTHUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpejie;

paboTaTh B Tpymnme C BHIIOJHEHWEM Pa3IMYHBIX COIHAIBHBIX POJIEH, IUIAHUPOBATh pabOTy TPYIIIBL,
palMOHANBFHO pacTpeAeisITh 0053aHHOCTH U TUIAHUPOBATD JIEATEILHOCTh B HECTAHIAPTHBIX CUTYalIHX,
aJIeKBaTHO OIICHUBATH BKJIAJl

Ka)X/10TO U3 YUACTHHUKOB T'PYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME 11 KJTACC

Ne KoJun4yecTBO 4acoB
HaumeHnoBanue DJIEKTPOHHBIE
o/ | PA3AEIO0B H TeM B Kontposbubie | llpaktuueckue | (MH(ppoBHIE)
n | TPOrpaMMel cero padoThI padoThI o0pa3oBaTejibHbIE
pecypcsl
Paznen 1. DJIEKTPO/IMHAMUKA
O g/IaFHI/ITHOC oJie. ' | ; Bubsorexa [IOK
’ JICKTpOMATHHTHAA https://m.edsoo.ru/7f41¢97¢
WHIYKINS
Hroro no paszneny 17
Pasznen 2. KOJIEBAHUS U BOJIHBI
21 MeiaHHqZCKHi:He 9 1 bubmuorexa [JOK
) HICKTPOMATHHU https://m.edsoo.ru/7f41¢97¢
KoJe0anus
- MexaHu4ueckue 1 5 | Bubsorexa [IOK
’ HICKTPOMATHHTHBIC https://m.edsoo.ru/7f41¢97¢
BOJIHBI
bu6nunoreka [JOK
2.3 | Onraka 9 3 https://m.edsoo.ru/7f41¢97¢
Hroro no paszneny 23

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUUA OTHOCUTEJIBHOCTHU

OCHOBBI CIIELIUAIBHOMT

31 4 1 bubmuorexa [JOK
' reopu https://m.edsoo.ru/7f41¢97¢
OTHOCHTEIILHOCTH
Hroro no pasaeny 4
Paznen 4. KBAHTOBASI ®U3UKA
41 DJIeMEHThI KBAHTOBOM 6 bubmuorexa [JOK

OIITUKH

https://m.edsoo.ru/7f41c97¢




Bbub6nunoreka [JOK

4.2 | Crpoenme aToma 4 https://m.edsoo.ru/7f41c97¢c
bu6nunoreka [JOK
4.3 | ATomHoe snpo > https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMHWU U ACTPO®U3UKH

DneMEeHTHI aCTPOHOMUU

bu6nunoreka [JOK

>1 U acTpo(hU3UKH 4 ! https://m.edsoo.ru/7f41¢c97¢c
Hroro no pasaeny 4
Pa3nea 6. OGOBIIAIOIIEE HIOBTOPEHHUE

6.1 Oo6o6maroiee 3 Bbub6nunoreka [JOK
) IMOBTOPEHUE https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 3
pesepBHOe Bpems 2
OBIIEE KOJIMYECTBO 63 4

YACOB I10 ITPOTPAMME







KanennapHo-teMaTu4eckoe IIaHNPOBaHUe YPOKOB (pu3uku o ¢pusuke B 11 kiaacce Ha 2025-2026 yqdeOHbIi roj

KoanuecTBo 4acon DJIeKTPOHHbIE
° ara u BbI
Jlj;n Tema ypoxa Bcero Kontpoabirie | Hpakririeckie i»yqeﬂml :)Iﬁl?al;?ma:enbnme
padoThbI padoThbI pecypenI

[TocTositHHBIE MAarHUTHI U UX

1 B3anMOoOIeiicTBHE. MarHuTHoOE ToJIe. 1 bubmuorexa [JOK
Bektop MarHuTHOM MHAYKUMHA. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM UHIAYKUIHUH
MaruuTHo€ noJie MPOBOIHHUKA C

) TokoM. OmnbIT Dpcrena. 1 bubmuoreka [IOK
B3aumoaericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopnas pabota «/3yueHue

3 MAarHUTHOTO TOJISI KATYIIKA C TOKOM» 1 1 bubnmoreka [JOK
C HCTIOJIh30BaHUEM 000PYIOBAHUS https://m.edsoo.ru/ff0c98fe
naboparopun «Touka poctay
JleficTBHEe MarHUTHOTO TIOJIS Ha
MPOBOJHUK ¢ TOkOoM. Cuita AmMriepa.
JlaGopaTopnas pabora

4 «HccnenoBanue neiicTBUS 1 1 Bbu6nunorexa [JOK
IIOCTOSIHHOT'O MarHUTa Ha PaMKy ¢ https://m.edsoo.ru/ff0c9ac0
TOKOM) C UCIOJIb30BAaHUEM
obopynoBanus naboparopun «Touka
pocTay

5 JleficTBME€ MarHMTHOTO TIOJISI HA 1 bubmuorexa [JOK

JBIDKYILYIOCS 3apsDKCHHYIO YaCTHILY.

https://m.edsoo.ru/ff0c9df4




Cuna Jlopenria. PaboTa cumbl
Jlopenna

OnexTpoMarHuTHast UHAYKIuA. [loTok
BEKTOpa MarHuTHou nuaykuuu. J/C
MHIYKIHN. 3aKOH 3JIE€KTPOMarHUTHOM
nHaykuuu Gapanes

JlaGopaTopnas pabora
«/ccrnenoBanue siBJIICHUS
3JEKTPOMArHUTHOU MHIYKIIUNY C
MCIOJIb30BaHUEM 000PYI0BaHUS
naboparopun «Touka poctay

bub6nunorexa [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTD. SIBNEHUE
camouHaykiuu. 3/1C caMOUHTyKIIUU.
DHeprusi MarHuTHOTO TOJI KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE I0JIe

Bbu6nunorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MarHUTHI,
JJIEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
VMHYKIIUOHHAs I1€Yb

10

Oo6o06maromuit ypok «MaraHuTHoe
noJje. DIEeKTPOMarHUTHAsT HHIYKIIHS

bub6nunorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHast paboTa o Teme
«MaruurtHOe 1nose.
DNEeKTPOMArHUTHAs HHTYKIIHSD

Bbu6nunorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB0060IHbIE MEXaHUYECKUE
Kosebanus. ['apMoHHUecKue
Kosie6aHus. YpaBHEHUE
rapMOHUYECKHUX KOJICOAHHIA.

Bbu6nunorexa [JOK
https://m.edsoo.ru/ff0caf06




[IpeBpaiienue sHepruu

13

JlaGopaTopnas pabora
«HccnenoBanue 3aBUCUMOCTH
Nepro/1a MallbIX KoJeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MaCChI TPy3a»
C UCIIOJIb30BaHUEM 000PYAOBaHUS
nabopatopun «Touka pocTay

14

Konebarenbublit koHTYp. CBOOOHBIE
3JIEKTPOMArHUTHBIE KOJICOAHUs B
UCaTbHOM KOJIeOaTeTbHOM KOHTYpE.
AHAaNOTUs MEXy MEXaHUYECKHUMHU U
AJIEKTPOMArHUTHBIMH KOJI€OAaHUSIMH

bub6nunorexa [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKoH
COXpaHEHHUsI YHEPTUHU B HJICATbHOM
Kos1e0aTeIbHOM KOHTYpE

bub6nunorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarOMUX
KoJebaHusx. BeIHYKICHHBIS
MexaHn4JecKue Koiebanus. Pe3oHanc.
BreIHy)KICHHBIE JIEKTPOMArHUTHBIC
KoIeOaHus

bub6nunorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsbiit Tok. CHHYCOUAAIBHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JEUCTBYIOLICE 3HAYCHUE CUIIBI TOKA U
HaIpsKEHUs

Bbu6nunorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaaya v norpedieHue
JJIEKTPUYECKOMN SHEPTrUn

19

YCTpOUCTBO U IPAKTUUECKOE

Bbu6nunorexa [JOK




IIPUMEHEHHUE MIEKTPUIECKOTO 3BOHKA,
reHepaTopa IepeMEHHOI0 TOKa,
JIMHUH 3JIEKTpoliepesayd

https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKUE PUCKH TIPU
MIPOM3BOJICTBE EKTPOIHEPTUH.

20 Kynerypa ncnonb3oBanus
ANIEKTPOIHEPTUH B TOBCEIHEBHOMN
KUZHU
MexaHn4ecKue BOJIHBL, yCIOBUS

)1 pacnpoctpanenus. Ilepuoa. Ckopoctb bubmuoreka [IOK
pacpoCTpaHEeHUs U JJIMHA BOJIHEL. https://m.edsoo.ru/ff0cca54
ITonepeunsie 1 NPOIOIbHBIE BOJIHBI

” 3ByK. CkopocCTh 3ByKa. ' poMKOCTh bubnmoreka [JOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIEKTPOMarHUTHBIE BOJIHBI, UX

23 cBoiicTBa 1 ckopocts. Illkana bubmoreia HOK
51eKTPOMATHHTHBIX BOJH https://m.edsoo.ru/ff0ccfe
[IpuHUUIIBI paIUOCBS3U U

24 TeleBuAeHus. Pa3Burue cpencts
cBs13u. Pagnosiokamus

)5 KonTtponsHas padora «Konebanus u bubmumoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6{8
[IpssMOIMHENHOE pacIPOCTPAHECHUE

%6 CBETa B OJJHOPOJHOM cpejie. bubnmoreka [JOK
Toueunsblii ICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBETa

7 OTtpaxeHue cBeTa. 3aKOHbI OTPAKECHUS bubnmoreka [JOK

cseta. [loctpoenue n3obpaxeHuii B

https://m.edsoo.ru/ff0cd4e0




IJIOCKOM 3€pKaJic

28

IIpenomiuenue ceera. [lonnoe
BHYTpeHHee oTpaxkeHue. IIpenensHblil
YroJI IIOJIHOTO BHYTPEHHETO
OTpaXXCHHUS

bub6nunorexa [JOK
https://m.edsoo.ru/ff0cd7{6

29

JlaGopaTopnas pabdora «H3mepenue
MOKa3aTeNs MPEJIOMIICHHSI CTEKIIa» C
HCTIOJIb30BAHUEM 000PYI0BaHUS
nabopatopun «Touka pocTay

bub6nunorexa [JOK
https://m.edsoo.ru/ff0cd67a

30

JIunssl. [TocTpoenune n3o0paxeHuii B
nuH3e. opmysa TOHKOH JIMH3BL.
VYBenuueHue JuH3bI

Bbub6nunorexa [JOK
https://m.edsoo.ru/ff0cddl e

31

JlaGopaTopnas pabora
«HccnenoBanue CBOKMCTB
M300paXeHUI B IMH3AX) C
MCIO0JIb30BaHUEM 000PYI0BaHUS
naboparopun «Touka poctay

32

Hucnepcus cera. CoxXHbINM COCTaB
6enoro ceeta. L{ger. JlabopaTtopHas
pabota «Habmonenue aucnepcun
CBETa» C UCIOJIb30BAHUEM
oOopynoBanus naboparopuu «Touka
pocray

33

WNutepdepenmus creta. dudpaxims
cera. JludpaxknuonHas pemerka

Bbu6nunorexa [JOK
https://m.edsoo.ru/ff0ced22

34

ITorepe4HOCTh CBETOBBIX BOJIH.
[Tonspusanus csera

Bbu6nunorexa [JOK
https://m.edsoo.ru/ff0cf02e

35

Onrtuyeckre NpuOOPHI U YCTPOHCTBA U




YCJIOBUSA UX 0e30I1aCHOTO MNPUMCHCHUA

I'paHnLIBI TPUMEHUMOCTH
KJIACCUYECKOM MexaHUKH. [TocTynarel

bub6nunorexa [JOK

36
CIIELIMAIBHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIBLHOCTHA
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIeHre BpEMEHN U COKpAIllEHUE bubmorexa [IOK
4 p paill https://m.edsoo.ru/ff0cfa42
JUTAHEBI
DHeprus U UMIVYIILC PEIITUBUCTCKON
38 qaCTI;I Bl CBHBByJ;[aCfH C DHEprueu u bubmorexa [IOK
1Bl P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsl MOKOS
KonTpoabHag padora «Onruka.
39 OCHOF];I:I cre I/II)aHBHOﬁ TEOpUU bubmoreia HOK
1 p https://m.edsoo.ru/ff0cf6f0
OTHOCUTEILHOCTHY
40 ®oronsl. opmyna [Tnanka. DHeprus bubmuoreka [IOK
U UMITyJbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEA0BAHNE Bu6 1IOK
HOINOTEKA
41 otorddexra. OnniTe! A. T'.
b b https://m.edsoo.ru/ff0cffc4
CroneroBa
3axoHEb! hotorddekra. YpaBHeHHE
42 3ﬁHMTC(I£Ha nq:b(bOToaq)geKTa Bubmmorexa LIOK
a ) https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» gortospdexra
aBienne csera. OneITel 1. H.
43 JII[eGe eBa. XUMHUYECKO€E IEHCTBUE bubmoreia HOK
AR, a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
44 IIPAKTUYECKOE IPUMEHEHHUE:

¢dboTOdMEMEHT, HOTONATUHK,




coJHeYHast OaTapesi, CBETOINOT

Pemenne 3aaa4 110 TEMC «DJIEMEHTHI

bub6nunorexa [JOK

5 KBaHTOBOM ONTUKN https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. OTBITHI

46 Pesepdopna mo paccestHUIO 0-4aCTHIL. bubmmorexa LIOK

https://m.edsoo.ru/ff0d091a
[InanerapHas MOAEIb aTOMa
bu6nunorexa [JOK

47 Hoctynarst bopa https://m.edsoo.ru/ff0dOafa
N3nyuenne u nornouieHne GpOTOHOB

48 Hpn};[qepexone aToma onH(()l;o YPOBHS buomiorexa LIOK

N https://m.edsoo.ru/ff0dOafa
SHEPTruu Ha JIpyroil. Buasl ciekTpos
BonHoBEBIE cBoOiicTBa yacTul. BomaHbBI

49 ne bpoiins. KopryckynsspHO-BOIHOBOM bubmumoreka [IOK
nyanu3Mm. CrioHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JIy4€HUE
OTKpbITHE paIMOAKTUBHOCTH. OTIBITHI

50 Pesepdopna mo onpeneneHuio cocraBa buomiorexa LIOK

https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO M3ITY4eHUS
CgoiicTBa anb(da-, 6era-, ramma-

51 u3iydyeHus. BiousHue
PaIMOaKTUBHOCTH HA KUBbIE
OpraHU3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA.

5 W3oTonsl. Anbda-pacna. bubmumoreka [IOK
DNEeKTPOHHBINA U IO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. ['aMma-usinydeHue

53 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. bubnmoreka [JOK

Snepnbie peakuuu. AnepHsiii

https://m.edsoo.ru/ff0d1356




peaktop. [Ipobnembl, TepCreKTUBEI,
IKOJIOTUYECKUE ACTICKTHI SACPHOM
SHEPTETUKHU

54

OnemeHTapHble YacTULbl. OTKpPBITHE
MO3UTPOHA. MeTo 16l HAaOMIOICHUS U
perucTpanuu 3JIeMEHTApHBIX YaCTHLI.
Kpyrsiii cton «PyHIaMeHTalIbHbIE
B3auMozeucTBusA. EnMHCTBO
(bu3nUeCcKoi KapTUHBI MUPA»

Bbu6nunorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro neda. Co3sesnus,
HpKI/Ie 3Bé3,Z[BI, IJIaHCThI, UX BUIUMOC
ABUXXCHUC. COJ’IHC‘IHaH CUCTCMA

56

Connue. ConHeuHas akTUBHOCTb.
Ncrtounuk sHeprun ComHia u 3B€31

57

3BE3/bI, UX OCHOBHBIC
XapaKTEpUCTUKHU. 3BE3/bI ITIABHON
1oCJen0BaTeIbHOCTU. BHyTpeHHee
cTpoeHue 38€31. CoBpeMEHHbIE
IIPECTABICHUS O IIPOUCX0XKIECHUU U
sBositonny CoHLa U 3BE3]1

58

Muneunsii I[1yrs — Hama ['anakTuka.
ITonoxenue n aBmxenne CosHLa B
lNanaktuke. ['anmakruku. YEpHbIe NBIPHI
B sJIpax rajJakTHK

59

Bcenennas. Pa3Oeranue rajnakTHk.
Teopus boubmoro B3peIBa.
PennkroBoe nznydenue.
MerarajgakTuka

60

Hepeniennsie mpo6ieMbl aCTPOHOMUU




61 KonTtposnpHas padoTa «D1eMeHTHI
aCTPOHOMMH U acTPO(PUZUKI

O6o6maromuit ypok. Ponb ¢usuku u
aCTPOHOMHUU B YKOHOMHUYECKOM,

62 TEXHOJIOTHYSCKOM, COMAILHON 1
ATUYECKOH cepax NesTeIbHOCTH
YeJIoOBeKa

O6o06mmarmuii ypok. Pons u Mmecto
63 (U3UKK U ACTPOHOMUU B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

O6o6maromuit ypok. Posb
64 ¢usnveckoit Teopu B POpPMUPOBAHUHT
IpeJCTaBIeHU 0 puznyeckon

KapTHHE MHpa

O6o6maromuii ypok. Mecto
65 ¢u3nveckoil KapTUHBI MHUpa B 001IEM
psily COBPEMEHHBIX €CTECTBEHHO-

HAay4HBIX IIPEJCTABICHUN O IIPUPOIE

66 PesepBHbIil ypok. MarauTHoe mouie.

DneKTpOMarHuTHask UHYKIUS

PesepBubliil ypok. Ontuka. OCHOBBI
67 CIEIMAJIbHOM Teopun
OTHOCUTEJILHOCTH

Pezepusiit ypok. KBanTtoBas ¢usuka.
68 DneMEeHTHl aCTPOHOMUHU U

acTpopH3UKI

Bbu6nunorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




YuyeOHO-MeTOAUYECKOEe o0ecTedeHHeE:

1. I'.4. Msxunwes, b.b. byxosues, B.M. HUapyrun «®u3uka 10 xnace» M.
ITpocsemenue 2016r

2. PeimkeBudA.Il 3amaunuk nmo ¢puszukel0-11 xkmaccer M. «Zlpoda» 2013

3. I'pomuesa O. U., KoHTpoasHbIe 1 caMOCTOsITENbHBIE Pa00ThI 10 du3uke 11 kiI..
M. «Dk3ameny, 2014.

4. Mapon A.E. ®usuka. Kontponbsusie padotsl 10-11 knacec M. «IIpocsenienue»
2005

5. Kupuxk JILA. « ®uszuka 10 caMmocTosTeNbHBIE U KOHTPOJIbHBIE Pa0OTHI» M.,
«Hnekca» 2010

6. Msikumes I'.4., Byxosues B.M., Coukuii H.H. «®u3uka 10 knace» M.
ITpoceemenue 2013r

HNuTepHeT- pecypcsl

-http://fcior.edu.ru/ «®enepanbHblii IEHTP UHPOPMAITMOHHO-00pa30BATEIBHBIX
pecypcoBy (OILIMOP) -http://school-collection.edu.ru/ «kEqunas xomnekius
undpoBbIX 00pa3oBaTeIbHBIX pecypcoBy -http://standart.edu.ru/caiiT —
«DenepanbHbIi TOCYIapPCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPTY -
https://edugalaxy.intel.ru/ Obpa3oBaTenbHas rajakTHKa

- http://demo.e-learningcenter.ru/src/simple tips for beautiful

- presentation_web/story.htmlcoBeTsl o odopmieHuto npesenrtanuii - CeteBoe
cooOectBo «Yuutens [Ipuanrapbs»

-bubnmmoreka I{OKhttps://m.edsoo.ru/7141







