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MNOACHHUTEJIBHASA 3AIIMCKA

Pabouast mporpaMma MOJIHOCTBIO COOTBETCTBYET DenepaibHOMY TOCYAapCTBEHHOMY
o0pa30BaTEIbHOMY CTaHJAPTY U COCTABJIEHA Ha OCHOBE DenepalibHON MPOrpaMMbl OCHOBHOTO

obmiero o0pa3oBaHus, (enepanbHOrO TNEpPeYHd YYEOHUKOB, PEKOMEHJIOBAHHBIX WU
JOMYILIEHHBIX K MCIOJb30BaHUIO B 00pa3oBaTeIbHOM IIpolecce B 00pa3oBaTENIbHBIX

YUPEKICHUAX

1.

denepanbhbiii 3akoH «O0 oOpazoBanuu B Poccutickoit denepanuu» ot 29.12.2012
Ne273- @3

denepaabHOrO0 TOCYJAPCTBEHHOIO CTaHJApTa OCHOBHOIO 0O0IIero ooOpa3oBaHus,
YTBEPKIEHHOTO TpHKa3oM MuHHUcTEepcTBa oOpa3oBaHus M Hayku Poccuiickoit
dbeneparuu ot 17.12.2010 Ne1897

Canurapabix  mpaBun  CIT  2.4.3648-20  «CaHUTapHO->TIUIEMHUOJIOTUYECKUE
TpeOOBaHMS K OpraHM3aIUsM BOCIHUTAaHUSA U OOYYEHHS, OTIbIXa U O37OPOBIICHUS
JIeTeN U MOJIOJICKMN», YTBEPKICHHBIX IMOCTAHOBJICHUEM [ JTaBHOIO roCcyapCTBEHHOT O
canutapHoro Bpauya Poccuiickoit @enepanuu ot 28.09.2020 Ne 28 (manee — CII
2.4.3648-20); caHUTapHBIX MPABUI U HOPM .

CanlluH 1.2.3685-21 «['urnennueckrie HOPMATUBBI U TPeOOBaHUS K OOECIICUEHUIO
6e3omacHocTy U (Win) O0E€3BPEIHOCTH ISl YesioBeka (PaKkTOPOB Cpelbl 3 OOUTaHUS,
YTBEPKIEHHBIX MOCTAHOBJIEHUEM | JTaBHOTO TOCYTApCTBEHHOI'O CAHUTAPHOIO Bpaya.
IIpuka3z MunucrepcrBa npocsemiennss Poccuiickon ®enepanun ot 22.03.2021 r.
Ne 115 "OOG yrBepxaenun Ilopsimka opraHuzanum W OCYIIECTBIICHUS
oOpa3oBareinbHONM  JEATEABHOCTH MO  OCHOBHBIM  00II€00pa30oBaTElbHBIM
nporpaMmaMm - 00pa3oBaTEIbHBIM MPOrpaMMaM HAYyaJIbHOTO OOIIEro, OCHOBHOIO
o01ero u cpenuero oomero oopasosanus"

. IIpukaz Ne 858 ot 21.09.2022r. «O06 yrBepkaeHun (enepaibHOTO TEpPEeUHs

y4eOHHMKOB, JOMYIICHHBIX K MCIOJB30BAHUIO TMPU peau3alid  HUMEIOIUX
TOCYIapCTBEHHYIO aKKPEAUTAINIO 00pa30BaTEIbHBIX TPOTPAMM.

. 3axkona KBP «O6 o6pazoBanum» ot 24.04.2014 r. Ne23-P3 «O6 ob6pa3zoBanuu (c

n3meHeHusiMu ot 17.04.2017r.)

[lpuka3 MuHuCTEpCTBAa MPOCBELICHHSI, HAykKu W 1o Aenam mononexku Ne 370 or
18.05.2023 r. «O6 yrBepxkaeHun DenepanbHOl 00pa3oBaTENbHONM MPOTrPAMMBbI
OCHOBHOT'O 00IIIEr0 00pa30BaHUSD)

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CPEIHErO 00IIero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJOXEHUHW M TPEeOOBAHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOM
oOpa3oBaTeipbHOM Tmporpammbl, mnpeacTtaBieHHbix B PI'OC COO, a Takke ¢ ydérom

denepanpHOM paboueld TPOrpaMMbl BOCIIUTAHUS M KOHIEMIMH IperojaBaHus y4eOHOTo
npenmera «@Pusznka» B o0Opa3oBaTelbHBIX opraHuzanusax Poccuiickoit ®enepanuu,
pealM3yIIIMX OCHOBHBIE 00pa30BaTebHbBIE IPOTPAMMBI.



ConepkaHue nporpammbl 10 (PM3MKE HANpPaBJIEHO Ha (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI Mupa oOyyaromuxcs 10—11 knaccoB npu oOydueHun ux ¢pusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnonaxona. I[Iporpamma mno ¢Qusuke
cootBercTBYeT TpeboBanusM PI'OC COO k miaaHHpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METaIpeIMETHBIM pe3yJIbTaTaM OOYYEHHMs], a TAKKE YUYUTHIBAET HEOOXOAUMOCTh peau3alin
MEXIPEAMETHBIX CBsI3ell (PU3MKU C €CTECTBEHHO-HAyYHbIMHM y4eOHBIMU NpeaMeTraMu. B Heit
OTPEAEIIAIOTCS OCHOBHBIE 1I€JIM U3Yy4eHUs (PM3HKU HA YPOBHE CPEIHET0 00IIero o0pa3oBaHusl,
IUIaHUpYEMBbIE PE3YyJbTaTbl OCBOGHHUS Kypca (U3MKH: JIMYHOCTHBIE, METalpeAMETHBIE,
npeaMeTHble (Ha 6a30BOM YPOBHE).

®du3rka Kak Hayka O Hauboriee OOMIMX 3aKOHaX MPUPOJbI, BHICTYNAass B KayecTBE
y4yeOHOro mpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUH 00
okpyxatouieM mupe. LkoabHBIN Kypc (U3MKH — CHUCTEMOOOPA3yIOIMIMA ISl €CTECTBEHHO-
HAYYHBIX Y4E€OHBIX MPEAMETOB, MOCKOJBKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U
SBJICHUHN, HW3y4aeMbIX XHUMHEH, Ouosorueut, ¢uzndeckoi reorpadueii u acTpoHOMHEN.
Hcnonb30BaHWE M aKTMBHOE IMPUMEHEHHE (U3MUECKUX 3HAHUM OIpeNessieT XapakTep M
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B c(hepe YHEPreTUKH, TPAHCIIOPTa, OCBOEHUSI KOCMOCA,
MOJYyYEHHUs] HOBBIX MAaTEpUAIIOB C 3aJaHHBIMM CBOWCTBaMU U Jpyrux. Msyuenue ¢usuxu
BHOCUT OCHOBHOW BKJaJg B (QOPMHUPOBAHUE €CTECTBEHHO-HAYYHOH KapTHUHBI MHpa
oOyuaromuxcs, B (opMHpOBaHME YMEHMI NPUMEHATh HAy4YHbIH METOJ II03HAHUS IpU
BBINIOJITHEHUY UMH Y4E€OHBIX UCCIIETOBAHUM.

B ocHOBY kypca (U3MKH AJi1 YpOBHS CpPEIHEro 00Iero oOpa3oBaHUs MOJOXKEH P
UJEH, KOTOPbIE MOKHO PACCMAaTPUBATh KaK IPUHIUIIBI €0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEMl KypC SIBJIAETCA JIOTUYECKU 3aBEPIIEHHBIM,
OH COJIEpPXHUT MaTepuai U3 BCeX pa3/iesoB (PM3MKH, BKIIOUAET KakK BOIPOCHI KJIACCHUYECKOM,
TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM € HeW MaTepuall Kypca (pu3uku oObeIUHEH
BOKpYT (pu3mueckux Teopuil. Benymmm B Kypce sBisercs: GOpMUPOBaHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U MOJIE.

Hoes cymanumapusayuu. E€ peanu3anus NpeanoiaraeT UCIoJIb30BaHUE TYMaHUTAPHOI O
NoTeHIUaNa (U3NYECKOW HayKH, OCMBICIIEHME CBSI3M pPa3BUTUSA (U3UKH C pa3BUTUEM
obmiecTBa, a TakXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U  OSKOJIOTUYECKUMU
npodieMamu.

Hoess npuxnaownoi nanpasnennocmu. Kypc (usmku mnpesarnonaraer 3HAKOMCTBO C
IIMPOKUM KpPYrOM TEXHUYECKUX W TEXHOJIOTMYECKHX MNPUIIOKEHUN H3Y4EHHBIX TEOpUH H
3aKOHOB.

Hoesn osxonocuzayuu peanu3yercss IMOCPEICTBOM BBEIEHUS 3JIEMEHTOB COJEpXKaHus,
MOCBSIIIEHHBIX SKOJOTMYECKUM IPOOJIIEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKM M  TEXHOJOrMH, a Takke  OOCyXIeHHs  IpobjeM  palrdOHAIBHOTO
MIPUPOAOIIOIB30BAHUSA U IKOJIOTUYECKON O€30MacHOCTH.

CTep)KHEBBIMH dJIEMEHTaMU Kypca (M3MKH HAa YPOBHE CPEAHEro OOIIEro oO0pa3oBaHUSs
ABIIAIOTCS (u3nueckue Teopuu (PopMupoBaHHE TMPEACTABICHUN O CTPYKTYpPE MOCTPOCHHS
¢usznuecko TEopuH, pPoau (PYyHIAMEHTAIbHBIX 3aKOHOB M TPUHLMUIIOB B COBPEMEHHBIX



IPEJICTABIICHUSAX O TMPUPOE, TPaHUIAX TPUMEHUMOCTH TEOPHUH, JIJIsi OMMCAHUS €CTECTBEHHO -
Hay4YHBIX SIBJICHHI U MPOLIECCOB).
CucTeMHO-1eITeIbHOCTHBIN MOJIX0 B Kypce (PU3MKH peaTu3yeTcs MPexXie BCero 3a CUET
OpraHu3alliy JKCIEPUMEHTATBHON NeATeNbHOCTH obOydaromuxcs. [ns 6a30Boro ypoBHs
Kypca (U3MKH — 9STO HCIOJIB30BaHUE CHCTEMBl (POHTATBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a0OpaTOPHBIX pabOT, KOTOphIE B Mporpamme no (pusmke oObeIuHEHBI B
OOmMA CHUCOK YYECHHMUECKHX TMPaKTUYeCKHX paboT. BrlgeneHne B yKa3aHHOM TMepeyHe
71a00paTOpHBIX pabOT, MPOBOJUMBIX JJISi KOHTPOJIS U OLIEHKH, OCYILIECTBIISIETCS y4aCTHUKaMU
0o0pa3oBaTeIbHOTO TMpollecca HCXOAS M3 OCOOCHHOCTEH TIUIAaHUPOBAHUST M OCHAIEHUS
kabuHeta ¢usukn. [Ipm »TOM obOecreyuBaeTCs OBIAACHUE OOYYAOIIUMHUCA YMEHHUSIMU
MPOBOJIUTh KOCBEHHBIE M3MEPEHMsI, WCCIECTOBAHMs 3aBUCUMOCTEH (DU3MUECKUX BEITUYMH U
TIOCTAHOBKY OMBITOB TI0 TPOBEPKE MPEAI0KEHHBIX THITOTES.
B cootrBerctBun ¢ TpeboBanusiMu DPI'OC COO k MarepuasbHO-TEXHUYECKOMY
oOecreyeHuto yuyeOHOro mpoiecca 0a30BbId ypOBEHb Kypca (U3UKHM Ha YPOBHE CPEIHETrO
oOurero o0pa3oBaHus JOJDKEH U3y4aThCs B YCIOBHUSX MPEIMETHOrO KaOuHeTa (GU3MKU UK B
YCIOBUSIX HWHTETPUPOBAHHOIO KaOWHETa TMpEAMETOB €CTECTBEHHO-HAyyHOro Iukia. B
kaOuHeTe (PU3UKKH JOHKHO OBITh HEOOXOAUMOE JIabopaTopHOE O0OpyAOBaHUE IS
BBIMIOJIHEHUS YKa3aHHBIX B IporpaMMe Mo (U3MKE YYEHHUYECKHX MPAKTUYECKUX padoT |
JIEMOHCTPAIMOHHOE 000PY10BaHUE.
JleMoHcTpanuonHoe o0OopynoBaHue (GopMUpyeTCss B COOTBETCTBUM C MPUHIUIIOM
MUHUMAaJIbHON JOCTATOYHOCTH U 00ECIIEUMBAET MOCTAHOBKY NIEPEUNCICHHBIX B POTPAMME 10
(U3MKe KIIOYEBBIX JIEMOHCTpAIMil [l MCCIEOBaHMS M3y4aeMbIX SIBJICHHM U IPOIECCOB,
AMIUPUUYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHEHUI.
JlabopaTtopHoe 00Opya0OBaHUE NJIsi YICHUUYECKUX MPAKTUUECKHX paboT (hopMupyercs B
BUJIC TEMATHUYECKUX KOMIUIEKTOB M OOECIIEUYMBACTCS B Pacy€Te OAHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. TemaTuueckue KOMIUIEKTHI JaO0OpaTOpHOro OOOpPYAOBAHMS JIOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCHOJb30BaHUM AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BHJIE ITU(POBBIX Ja00paTOPHH.
OCHOBHBIMH LIENISIMU U3y4eHUS (PU3UKHU B 00111eM 00pa30BaHUH SBJISIIOTCS:
e popMupoBaHHe UWHTEpeca U CTpEeMJICHUs OOYYaIOIIMXCA K HAYYHOMY HU3YYEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

epa3BUTHE TMPEIACTABJICHUH O HAYYHOM MeETOJ¢ TO3HaHUs U (opMUpoBaHUE
UCCJIEI0BATEIBCKOIO OTHOILIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

« hopMUpOBaHNE HAYYHOI'O MHPOBO33PEHMS KaK pe3ysbTaTa M3YUCHHs] OCHOB CTPOCHUS
MaTepuu ¥ (PyHJaMEHTAIbHBIX 3aKOHOB (PU3UKH;

« hopMupoBaHUE YyMEHUN OOBACHATDH SBJICHUS C UCIOJIB30BaHUEM (PU3NUYECKUX 3HAHUH U
HAy4YHBIX JI0KA3aTEJIbCTB;

e hopMupOBaHUE TPEACTABICHUN O POJIM (PU3UKU JUIsI Pa3BUTHUSL JAPYIMX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTH.

JlocTikeHre 3THX Liejed oOecreurBaeTcsl pelleHHueM CIeNyIUUX 3aJad B Ipolecce
M3y4eHUs Kypca (U3UKU Ha YPOBHE CPEAHET0 00IIEro 00pa3oBaHuUs:



e IPUOOPETEHUE CUCTEMbI 3HAHUN 00 OOIMX (PU3NUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSAX, BKIIOYAs MEXAHHKY, MOJEKYJSIPHYIO (U3HKY, 3JIEKTPOJUHAMHUKY,
KBaHTOBYIO (PM3UKY U 3JIEMEHTBI aCTPO(PU3UKH;

e popMupoBaHHE YMEHUH NPUMEHATh TEOPETUUYECKHE 3HAHMUS 11 OOBSICHEHHS
(U3MYECKUX SBIICHUWA B MPUPOAEC M ISl NPUHITUS NPAKTHYECKHX pEIIECHUU B
IIOBCETHEBHOM JKU3HU;

¢ OCBOGHHME CIIOCOOOB pEIICHHUS pa3jiMYHbIX 33ad C SBHO 3aJaHHOW (DU3MUECKO
MOJIebl0, 3aJad, IOJAPa3yMEBAIOUIMX CaMOCTOATENbHOE CO3/laHue (PU3NUEeCKOon
MOJIENH, AIEKBATHOW YCIOBHSM 337a4H;

e IOHUMaHUE (PU3UYECKUX OCHOB WM MPUHLMUIIOB JCHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJOTMYECKHUX IPOLECCOB, UX BIMSAHUS HA OKPYKAIOLIYIO CPENY;

¢ OBJIQJICHHE METOJaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSI M MPOBENCHUS (DU3NUECKUX
HKCIIEPUMEHTOB, AaHalW3a W  HUHTEpHpeTauud  HUHQOpPMALMH,  ONpPEaeICHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTATA;

e CO3/IaHUE YCJIOBUM JJII Pa3BUTHS YMEHUU MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JEATEIbHOCTH.

[Ipennaraemselii B mporpaMMe Mo (U3MKE IMEpeueHb JIAOOPATOPHBIX U MPAKTHYECKHUX
paboT SBISETCS PEKOMEH/IOBAaHHBIM, YYHUTENb J€JIaeT BbIOOp IPOBEACHHUS J1a00paTOPHBIX
paloT U OMBITOB C YUETOM MHJIMBUIYATbHBIX OCOOEHHOCTEN 00YyYaroMnXCsl.

COAEPKAHUE OBYUEHUSA
Pa3znen 1. DuexkrpoanHamMuka

Tema 3. Maznummnoe noJe. IneKmpoMazHUMHAA UHOYKYUA

ITocrossHHBIE MarHuThl. B3auMoOIeWCTBHE NOCTOSIHHBIX MArHUTOB. MAarHutHoOe moJIe.
Bexkrop MarmutHOM wuHAYKUMU. [IpuHOMN Cynepno3svuvyd MAarHUTHBIX IOJed. JInHuu
MarHUTHOW MHAYKUMHU. KapTuHa TMHUNA MarHUTHOM MHAYKIMU MOJIS IOCTOSHHBIX MarHUTOB.

MarnutHOe 1oJIe MTPOBOJHHUKA C TOKOM. KapTuHa NMHUN MHIYKIUM MAarHATHOTO IIOJIS
JUIMHHOTO IPSMOTr0 MPOBOAHUKA M 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHUKA, KATYIIKHA C TOKOM.
OmneiT Opcrena. BzaumonericTBre NPpOBOJIHUKOB C TOKOM.

Cuna AMnepa, €€ MOJyJb U HallpaBJICHHUE.

Cuna Jlopenma, e€ Moayidb U HampaBieHue. JIBUKEHHE 3apsiKeHHOM YacTUIbl B
OJTHOPOJIHOM MarHuTHOM ToJie. Pabora cuisl Jlopenna.

SIBneHne SNEKTpOMarHWTHOM WHAYKOMM. [IOTOK BekTOpa MAarHUTHOM HWHIYKIHH.
DIIEKTPOABKYIIAsl CHJIAa MHAYKIIMHU. 3aKOH AJIEKTPOMarauTHON nHaykunu dapanes.

BuxpeBoe 3yekTpudeckoe IoJie. DJIEKTPOABMKYINASA CHjla MHAYKIMU B IPOBOJHUKE,
JIBHKYIIEMCS ITOCTYIIATEIEHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIEHME CAaMOMHIYKIIMA. DIEKTPOJABUKYIIIAsl CUJIa CAMOUHIYKIIUH.

DHeprus MarHUTHOTO TTOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.



TexHnueckne yCTpPOWCTBA M TNPAKTUYECKOE MPUMEHEHUE: NOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YaCTHUL, WHIYKIHOHHAS
neyYb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4Ka MarHUTHBIM TIOJIEM.

JIMHUY MHAYKIIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME PNEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuino Jlenua.

3aBUCUMOCTD SJEKTPOJABHUKYILEN CUIIbI MHAYKIIUU OT CKOPOCTH MU3MEHEHUs MarHUTHOTO
MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomul

N3yyeHrne MarHuTHOTO TOJIS KaTYIIKHA C TOKOM.

HccnenoBanne NeUCTBUS MOCTOSHHOIO MAarHUTa Ha paMKy € TOKOM.

HccnenoBaHue sIBIEHUS 3JIEKTPOMATHUTHOW HHAYKIIUU.

Pa3nen 2. Konebanusi u BOJHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUmMHblEe KONEOAHUA

Konebarenpnas cuctema. CBOOOIHBIE MeXaHMYeCKUe KosieOaHus. [apMoHHUYEcKHUe
konebanusa. Ilepuon, wacrora, ammumatyaa u ¢aza kosiebaHuid. [IpyXUMHHBIA MasTHUK.
Maremarnyeckuii MasiTHUK. Y paBHEHHE rapMOHUYECKHX Kosnebanuit. [IpeBpamienne sHepruu
IPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOaHUS B HAEaIHLHOM
KoJeOaTeIbHOM KOHTYpE. AHAJOrus MEXIy MEXaHWYEeCKUMHU | JJIEKTPOMarHUTHBIMU
kosneOanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UICATHBHOM KOJIeOaTeIHhHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojaebaHusX. BeIHY)IeHHbIE MEXaHUUECKUE KOIeOaHuUs.
Pe3onanc. BoeinyxeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMSI.

[lepemennblid TOK. CHHYCOMAANBHBIN NEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUTMTYJHOE U ACHCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U HAPSHKEHUS.

Tpauncdopmarop. IlpousBoacTBo, mepenada M MOTPEOICHUE DICKTPUUICCKOW SHEPTHH.
DOKOJIOTUYECKHE PUCKU TP TPOU3BOACTBE 3JIEKTposHepruu. KynbTypa w#cnonb30BaHuUs
AJIEKTPOIHEPTUU B TTOBCEHEBHOM JKU3HHU.

TexHu4ecKre YCTPOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JIIEKTPHUUYECKUU 3BOHOK,
reHepaTop MepeMEeHHOr0 TOKa, JTMHUU dJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue  mapaMeTpoB  KojieOaTeNbHOW  CUCTEMBI  (NMPYXKUHHBIM WU
MaTeMaTUYECKUN MasSTHHK).

HaOmronenue 3aTyxaromux KoJieOaHui.



HccnenoBanue CBOMCTB BBIHYKAEHHBIX KOJICOAHMIA.

Hab6mronenne pezonanca.

CB0OOAHBIE 3JIEKTPOMATHUTHBIE KOJICOAHMS.

OcuumtorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKA M HalpsDKEHUST OT BPEMEHM) I
AJEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHC mpu mociie10BaTeNbHOM COECIMHEHUH PE3UCTOpPA, KaTyIIKW MHIYKTHBHOCTU U
KOHJIEHCATOopa.

Mopnens TMHUM 3JIEKTpoNepesadH.

Yuenuueckuu sxcnepumenm, iabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUO/A MAJIbIX KOJI€OaHUW rpy3a Ha HUTH OT JJIMHBI HUTH
Y Macchl rpysa.

HccnenoBanue TMEepeMEHHOro TOKA B 1ENM W3 TOCIEAOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

Mexanuueckue  BOJIHBI,  ycnoBus — pacnpoctpa”enus.  llepmox.  Ckopoctb
pacripocTpaHeHusl U JjguHa BONHBIL. [lomepeunsie U mpoaoiabHble BOMHBL. MHTEpdepeHius u
IU(PpaKIMs MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

DIEKTPOMATrHUTHBIE BOJHBI. Y CIIOBHS M3JIyYEHMS DJIEKTPOMATHUTHBIX BOJIH. B3aumHas
opueHTanusi BekTopoB E, B, V B snekrpomaruutHOi BosnHe. CBOMCTBa 3JE€KTPOMAarHUTHBIX
BOJIH: OTpa)X€HUE, MpeIOMIIEHHe, nospu3auus, audpakius, uHreppepeHuus. CKopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[lIkana 37€KTPOMarHUTHBIX BOJH. [IpuMeHEeHHe 3IEKTPOMArHUTHBIX BOJH B TEXHUKE W
OBITY.

[IpuHOMIBI pagUOCBA3HU U TENEBUACHU. Paguonokamusi.

DIIEKTPOMAarHuTHOE 3arpsA3HEHUE OKPYKAFOIIEH CPEBI.

TexHnueckne yCTpONCTBAa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaIbHbIE UHCTPYMEHTHI,
yJIbTPa3BYKOBasl IMarHOCTHKA B TEXHUKE M MEIUILIMHE, pajap, paauoNnpuéMHUK, TEIEBU30D,
anTeHHa, tenedon, CBY-neup.

Jlemoncmpayuu

OOpa3oBaHue U paclipOCTPAHEHUE MONEPEUHBIX U MTPOJOJIbHBIX BOJIH.

Kone6momeecst Teno kak MCTOYHUK 3BYKA.

HaOmronenue otpaxxeHus U MPeIoMIICHUSI MEXaHUYECKUX BOJIH.

HaOmonenmne narepdeperiinu u Aupakiny MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOmionenne cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOW M YacTOTOM
KOJIeOaHUH.

HccnenoBaHne CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH:  OTPA)XKEHHE, IPEIOMIICHUE,
noJisipu3anus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuka

['eomerpuueckass onrtuka. [IpsimonmHelHOE pacnpocTpaHEHUE CBETa B OJHOPOAHOM
cpene. JIyu cBera. ToueyHbI UCTOYHUK CBETA.



OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHMsl cBeTa. llocTpoeHue n300pakeHUl B MIOCKOM
3epKane.

[Ipenomnenne cBera. 3aKkOHBI TMPEJOMJICHHUS cBeTa. AOCONIOTHBIM IOKa3aTellb
npenomiieHus. [lomHoe BHyTpeHHee orpaxeHue. IIpenenbHblii yrojl MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus csera. CnoxHblii coctaB Oenoro cBera. LBer.

CoOuparomiue 1 pacceuBarouie JMH3bL. ToHkas suH3a. DOKYCHOE paccTosHUE |
onThyeckas cuia ToHKoW JuH3bL. [locTpoeHne wu300pakeHHit B coOuparomux W
paccenBarOnX JuH3aX. PopMyra TOHKOU JIMH3bL. Y BEIMUEHUE, TABAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKOU ONITHUKH.

BonnoBas ontuka. HWuTepdepenmus cera. KorepeHTHbIE HUCTOYHUKHU. Y CIOBUS
HAOMIOJIEHUs] MAaKCUMYMOB M MHWHHMYMOB B HMHTEP(PEpPEHIIMOHHOW KapTHHE OT JABYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakuuoHHas pemérka. Y ClIoBUE HAOMIOJEHUSI TJIABHBIX
MaKCUMYMOB IPH MMaJICHUH MOHOXPOMATHUYECKOTO CBETa Ha TUPPAKIUOHHYIO PEHIETKY.

[Tonsipu3anus ceera.

Texnuyeckue ycTpoiicTBa M MpPaKTUYECKOE MPUMEHEHHWE: OYKH, Jymna, (oroammapar,
MPOCKIIMOHHBIN amnmapar, MHUKpPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(paKkirOHHAS
pEemETKA, MOISPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE pacHpOCTpaHEHHUE, OTPAKEHHE W IpesioMIeHHe cBeTa. Onrhdeckue
puOOpHI.

[lonHoe BHyTpeHHEE OTpaxkeHue. Monens CBETOBOIA.

HccnenoBanre cBONCTB M300payKEHU B JIMH3AX.

Mopenn MUKpOCKOIIa, TEIECKOIIA.

Hab6monenne uatepdepeHiium creTa.

Habmonenne nudpakmuu cBera.

Hab6mronenue nucnepcuu ceera.

[lonmy4yenune criekTpa ¢ ITOMOIIBIO IIPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbIO TUPPAKITUOHHON PEIIETKY.

HaGmonenue nomisipusanuu cBera.

Yuenuueckuii osxcnepumenm, rabopamopnvle pabomol

N3mepeHue nmokasaresns NpeJoMIICHUS CTEKIIA.

HccnenoBanue cBOMCTB M300payKeHUH B JIMH3AX.

HaGmronenue nucriepcuu cBeTa.

Pa3nen 3. OcHOBBI CIeNAIbHONH TEOPUH OTHOCUTEJILHOCTH
['paHuIbl NPUMEHUMOCTH KJIacCU4YecKoM MexaHuku. [locTynaTel cenuanbHONM TEOPUU
OTHOCUTEJIbHOCTH: HWHBAPUAHTHOCTh MOAYJS CKOPOCTH CBeTa B BaKyyMe, MPHUHIIUI
OTHOCHUTEJIbHOCTH DWHINTEIHA.
OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTHU. 3aMEJIJIEHNE BPEMEHHU U COKPAIICHUE JJIHBI.
DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHUIIBI.
CBsi3b MacChl C HEPTUEH U UMITYJIbCOM PEISTUBUCTCKON YAaCTULIbL. DHEPTHS TTOKOSI .



Pa3znen 4. KBanroBasi pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®oronsl. opmyna [1nanka cBs3u s3HEeprun GOTOHA C €r0 YaCTOTOM. DHEPrUsl U UMITYJIbC
doToHa.
OtkpeiTe u wucciuenoBanue ¢oroddpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI

dororpdexra. VYpaBHenue OitnHmrTediHa s porodddexra.  «Kpacnas  rpaHunan
dotorddekra.

Hasnenue ceeta. OnbiTol I1. H. JleGenena.
XHUMHUYECKOE JICCTBUE CBETA.
TexHuueckne yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHE: (DOTOITEMEHT, (POTOMATUUK,
coJIHEUHasl 6aTtapesi, CBETOAUO/I.
Jlemoncmpayuu
®otoddheKT Ha YCTaHOBKE C IMHKOBOW TIJIACTUHOM.
HccnenoBanue 3akoHOB BHEIIHETO oTodddekra.
Ceeroauo.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mopnens atroma Tomcona. OnbiTel Pesepdopaa no paccesuuto o -uactuil. [lnanerapuas
monenb aroma. [loctynatel bopa. M3nydenue u nornomienre GpOTOHOB MpHU MEPEX0JIe aToMa C
OIHOTO YpOBHS SHEpruM Ha Jpyroud. Buael cnexktpoB. CHEKTp ypOBHEW HSHEpPrMHU aroma
BOAOpOAA.
BonHoBrie cBolicTBa yactull. Bonnsl e bpoiinsa. KoprnyckynsipHO-BOJTHOBOM Jyanu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3IIyYEHUE.
TexHuueckne yCTPOWCTBA M IPAKTUYECKOE MPUMEHEHUE: CHEKTPAIbHBIA aHAJIN3
(cexTpocKoIt), 1a3ep, KBAHTOBBIA KOMITBIOTEP.
Jlemoncmpayuu
Mopens omnbiTa Pesepdopra.
Omnpenenenue AJIMHBI BOJHEI J1a3epa.
HaOmronenmne nuHeiuaThix CIEKTPOB U3TYUCHHS.
Jlazep.
Yuenuueckuui saxcnepumenm, iabopamophvie pabomul
Habtoienne muHeM4aToro cekTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI,  JOKa3bIBAIOIME  CJIOXKHOCTb  CTpoeHus  sapa.  OTKpbITHE
paanoaktuBHOCTH. OmbiTel  Pe3epdopna 1o  ompeneneHuio cocTaBa  pajlOaKTHBHOTO
m3nyuenus. ColictBa anb(a-, Oera-, raMma-uzinydeHus. BiusHue paanoakTUBHOCTH Ha
KUBbIE OPTraHU3MBI.
OtkpeiTHe mpoToHAa W HeWTpoHa. HykiioHHas mopens siapa ['eitzenOepra—lBaneHko.
3apsn saapa. MaccoBoe yucio siapa. M3oTomnsl.
Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacman. ['amMma-usznydenue. 3akoH
PaIMOaKTUBHOTO pacmajia.

DHeprusi CBSI3U HYKJIOHOB B siipe. Snepubie cuibl. [ledekT macco sapa.



SAnepHble peakuuu. JleneHue U CUHTES SIED.

Anepubiii peaktop. TepmosinepHblii cuHTe3. [IpoOieMbl M MNEPCHEKTHBBI  SIAEPHON
DHEPreTUKU. DKOJIOIMYECKUE aCIIEKTHI SIACPHON SJHEPTETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTo1b1 HAaOJIIOIEHUS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLL.

®dyHnaMeHTanbHblE B3auMoAeHcTBUSA. EAMHCTBO pu3nueckoll KapTUHBI MUpA.

TexHu4ecKkne yCTpOMCTBA M MPAKTHYECKOE NMPUMEHEHUE: TO3UMETP, KaMmepa Buibcona,
SJIEPHBINA peaKkTop, arToMHasi bomoa.

Jlemoncmpayuu

CUY€TUHK MOHU3UPYIOIINX YaCTHL.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Pa3znen 5. DjieMeHTBI aCTPOHOMMH M ACTP OPU3MKH

Otanbl  pa3BUTHSA  acTpoHomuu. llpuxiiamHoe M MHMPOBO33PEHYECKOE 3HAYCHHUE
aCTPOHOMMUH.

Bun 3Bé€3nH0r0 HebGa. Co3Be3aus, sipkue 3BE3/bl, IUIAHETHI, UX BUAMMOE JBH)KEHUE.

ConHeuHas cucreMa.

Connue. ComHeynas akTMBHOCTb. McrouHuk sHeprum ConHua u 3BE371. 3BE3NBL, HUX
OCHOBHBIE XapPaKTEPUCTHUKHU. JlmarpaMMma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3/BI
[JIABHOM MOCJIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» ISl 3BE3] TJIaBHOMU
[OCIIEA0BATEIbHOCTH. BHyTpeHHee crTpoeHne 3BE3M. (COBpEMEHHBIE IIPEICTABICHUS O
MPOUCXOKIACHUM U 3BoMOIMK COHIA U 3BE3/T. DTallbl )KU3HU 3BE3].

Muieunsiii Ilyte — Hama I'anaktuka. [Tonoxenue m nBukenue ComnHia B ['ajmakTuke.
Tunsl ranaktuk. PaguoranakTuky U kBa3zapbl. UEpHbBIE BIPHI B AApaxX rajlaKTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
bosnbioro B3peiBa. PennkroBoe nznyueHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npodiaemMbl aCTPOHOMHUHU.

Yuenuueckue nabmooenus

HaOmronenuns HeBOOpYKEHHBIM I1a30M C UCHOJb30BAHUEM KOMIIbIOTEPHBIX PUIIOKEHUIN
IUIA  OIpeNeleHUs TOJIOKEHUs HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usg CeBepHOro NoIyIapus U IpKUE 3BE3BL.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro IlyTu.

O0o01maroee noBTOpEeHUE

Ponp ¢u3uku M acTpoOHOMHMHM B SKOHOMHUYECKOM, TEXHOJIOTMYECKOH, COIMAIbHOM U
ATUYECKON cdepax AeATeNbHOCTH YeJIOBEKa, POJb M MEeCTO (U3MKM MU aCTPOHOMHUH B
COBpPEMEHHOW Hay4yHOW KapTUHE MHpa, poib (u3nueckoil Teopun B (HOPMUPOBAHUU
MPeICTaBICHU O (PU3UUYECKON KapTUHE MHpA, MECTO (PU3UYECKOW KapTHUHBI MUpa B OOLIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHHUI O IPUPOJE.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA



OcBoenue yuebHOro mpeamera «®Dusuka» Ha ypOBHE CpPEAHErO OOIIEro oOpa3oBaHUs
(6a30BBIi  YpPOBEHb) JIOJDKHO OOECIEUUTh JIOCTHDKEHHE  CIENYIOUIUX  JIMYHOCTHBIX,
MeTanpeAMETHBIX U IPEIMETHBIX 00pa30BaTENbHbBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATbI

JIngHOCTHBIE pe3yibTaThl OCBOEHUS yuyeOHOro mpeamera «Pu3ukay JOHKHBI OTPaXKaTh
FOTOBHOCTh U CHOCOOHOCTh  OOY4YarolUXCS  PYKOBOJACTBOBATHCS  CHOPMHUPOBAHHOM
BHYTPEHHEN MO3ULMENH JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPUEHTALMM, TO3UTUBHBIX
BHYTPEHHUX YOEXKICHUM, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO
OO0IIeCTBa, PACHIUPEHHE KU3HEHHOTO OMBITA U OMBITA JACATEIHHOCTHA B MPOIIECCE pean3aIluu
OCHOBHBIX HANpaBJICHUH BOCITUTATEIILHOU JIESITEIILHOCTH, B TOM YHCJI€ B YACTH:

1) rpaskaaHCKOro BOCIIMTAHUS:

chOPMUPOBAHHOCTh TPAKMTAHCKOW TO3ZUIMH  OOYYaIOMmErocs Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIeHa POCCUICKOro 00IIEeCTBa;

MPUHATHE TPAAUITMOHHBIX OOIIEYETIOBEYECKUX TYMAHUCTHUECKUX U JIEMOKPATHICCKUX
IICHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JIEATEILHOCTh B MHTEpECax T'PaKJaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYITPABJICHUHU B 00pa30BaTEIHLHON OpPraHU3aInu;

YMEHUE B3aUMOJECHCTBOBAaTh C COLMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSMHA 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU JI€ITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHUS :

c(hOpMUPOBAHHOCTh POCCUICKOM rpakJaHCKOW UJICHTUYHOCTH, MAaTPUOTU3MA,;

LIEHHOCTHOE OTHOIIEHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSIM POCCUUCKUX
y4€HBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA:

c(hOpMUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEIIbHOCTH YYEHOTO;

OCO3HAHME JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOIO OYIYIIETO;

4) 3¢TeTHYeCKOro BOCITUTAHHSA:

ACTETUYECKOE OTHOIICHUWE K MHUpPY, BKIIOYas JCTETUKY HAYYHOTO TBOPYECTBA,
IpUCYIIETO (PU3NUYECKON HAYKE;

5) TpyaoBOro BocnuTaHusi:

WHTEpPEC K pas3au4HbiM cdepaM MNpodhecCUOHATBHONU NIeATeIbHOCTH, B TOM 4YHUCIE
CBA3aHHBIM C (PU3UKONM U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayieu
npodeccun U peaiu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00sacTu (PU3MKU Ha
MPOTS)KEHUU BCEH KU3HU;

6) 3K010rM4ecKOro BOCHUTAHUS:

c(hOPMUPOBAHHOCTh HSKOJIOTHYECKON KYJIbTYphl, OCO3HAHHE TJIOOAIBHOTO XapakTepa
AKOJIOTMYECKUX MPoOIeM;



IUIAaHUPOBAHUE U OCYLIECTBIICHHUE JEMCTBUN B OKPY)KAIOLIEH Cpele Ha OCHOBE 3HAaHMS
LIEJIE YCTOWYHUBOT O PA3BUTHS YEJIOBEUECTBA;

pacllupeHUe OmnblTa JEATEIbHOCTH 3KOJOTMYECKOM HAIlPaBIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUM MO0 (PU3UKE;

7) HeHHOCTH HAYYHOI 0 TIO3HAHMA:

C(POPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NUECKON HAYKU;

OCO3HAHUE LICHHOCTH HaY4YHOU J1€ATeIbHOCTH, TOTOBHOCTD B IpOIlecCce U3yueHUsl (PU3NKU
OCYIIECTBIJIATh MPOEKTHYIO U UCCIIEI0BATENBCKYIO IEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATDI

IMo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeHCTBUSA
ba3zoBble JiornyecKkue 1eMCTBUSA:

CaMOCTOSITEILHO (DOPMYJIMPOBATh M aKTyaJM3UPOBATh IMPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OIIPEACIIATD LETH ACITCIILHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU UX JTOCTHIKCHHUS,

BBISIBISITh  3aKOHOMEPHOCTH M TPOTUBOPEYUS B PacCMaTPUBAEMBIX (U3HUECCKUX
SIBJICHUSX;

pa3pabaThiBaTh IUTAH peIIeHUs TpoOJeMbl ¢ Y4ETOM aHaiau3a HMEIOIIUXCS
MaTepHaAIbHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JESATEIHLHOCTh, OIICHUBATh COOTBETCTBHUE PE3YyJIbTAaTOB IIEJISAM,
OIICHWBATh PUCKH TIOCIEACTBUIN JAEATENHHOCTH;

KOOPJIMHUPOBATh U BBINOJHATHL pPadOTy B YCIOBUAX pPEaTbHOr0, BUPTYAJIbHOTO H
KOMOMHHPOBAHHOT'O B3aMMO/ICHCTBHUS,

pa3BHUBaTh KPEATUBHOE MBINIJICHUE MPY PEIICHUH KU3HCHHBIX TIPOOIIEM.

ba3zoBble uccienoBarejbCKue 1eMCTBUS !

BJIQJICTh HAYYHOW TEPMHUHOJIOTHCH, KIIFOUEBBIMH IMOHATHSIMH W METOAaMH (U3HYECCKOU
HayKH;

BJIQJICTh HABBIKAMU Y4E€OHO-HCCIIEIOBATEIHCKON U MPOCKTHOU NEATETLHOCTH B 00JaCTH
(U3HKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY METOJIOB PEIICHUS
3a71a4 U3HUECKOTO COACPIKAHMUS, MPUMEHEHUIO PA3IMIHBIX METO/IOB TTO3HAHUS;

BJIQJICTh BUJAMH JACATCIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHHUS, €r0 HHTCPIIPCTAIIHH,
MpeoOpPa30BaHUI0 U TMPUMEHCHHUIO B PA3MYHBIX YYEOHBIX CHUTyalHsIX, B TOM YHUCJEC TIPH
CO3/IaHUU y4EOHBIX MTPOEKTOB B 001acTH (DU3HKH;

BBISIBIIATh TIPUYMHHO-CIICICTBEHHBIE CBS3M M aKTYaJU3UPOBaTh 3ajJlady, BBIJIBUTATh
TUNOTe3y ©€ peIIeHUs, HaXOAUTh apryMEHTHI ISl JTOKa3aTeIbCTBA CBOMX YTBEPXKICHUM,
3a/1aBaTh MapaMeTphbl U KPUTEPUHU PEIICHUS;

aHAIM3UPOBATh TIOJyYEHHBIE B XOJIC PEIICHHWS 3aJadd PEe3YNbTaThl, KPUTHUYCCKU
OIICHMBATh X IOCTOBEPHOCTH, IPOTHO3UPOBATH N3MCHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJa4M B O0Opa30BaTEIbHOM JICSITCIHHOCTH, B
TOM YHCJIE TIPH U3yICHUHN (DUBUKH;

JIaBaTh OIICHKY HOBBIM CHUTYAIIUSM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;



YMETb [IEPEHOCUTH 3HAHUS MO (PU3HUKE B IPAKTUUECKYIO 00JIACTh )KU3HENEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTEN;

BBIJIBUTaTh HOBBIE UJIEH, IPEAJIaraTh OPUTMHAIIbHBIE MTOJIXO/Ibl U PELLICHUS;

CTaBUTh POOJIEMBI U 33J]a4H, TONYCKAIOLIUE AIbTEPHATUBHBIC PEILICHHUS.

Pabora ¢ undgopmanmei:

BJIaJIeTh HaBbIKAMU MOJTY4EHHUs] UHPOPMALUU PUZNYECKOTO COJEPIKAaHUS U3 UCTOUHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITENBHO OCYILECTBIATh TIOUCK, AaHaIW3, CHUCTEMAaTH3aluI0 |
MHTEPIPETauIo HH(HOPMAILIMU Pa3InYHBIX BUIOB U (JOPM MPEACTABICHUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMAIUY;

UCIOJIb30BaTh CpelcTBa WMH(OPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pELIEHUN KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OpPraHU3aIllMOHHBIX 3aJad C COOIOJCHHEM
TpeOOBaHUI HIPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, MPaBOBbIX
Y 3THYECKUX HOPM, HOpM UH(OPMAIIMOHHOM 0€30MacHOCTH;

CO3[1aBaTh TEKCThl (PU3NYECKOr0 COAEpkKAHUS B PA3NUUYHBIX (opMarax C Y4ETOM
Ha3HAueHUs MHPOpPMALMM U LEJIEBOM ayauTOPUM, BBIOMpas ONTUMAIbHYIO (GopMy
MIPE/ICTABIICHUS U BU3YaJIU3aLNH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHS:

OCYIIECTBJIATh OOIICHHE Ha YpoKaxX (PU3UKHU U BO BHEYPOUHOU JIEATEIHHOCTH;

pacrno3HaBaTh MPEANOCHUIKH KOHMIMKTHBIX CUTYAIlUi U CMATYaTh KOH(IJIUKTHI;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIB30BAHHEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIOJIb30BATh MPEUMYILECTBA KOMAaHAHOW U UHJIMBUIyaJIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBUI C y4€TOM OOIIUX MHTEPECOB H
BO3MOXKHOCTEU Ka)KJI0T0 YICHA KOJIJIEKTUBA,

MIPUHAMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH W KOOPAMHUPOBATH
JNEUCTBUS M0 €€ JOCTHXKEHUIO: COCTABJISITh IUIAH JEMCTBUM, PACHPEAEISTH POJIM C Y4ETOM
MHEHUN YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM PabOThI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIA/Ia M KaXJAO0r0 yYaCTHUKA KOMaHbl B OOLIHIT pe3ynbTar
1o pa3pabOTaHHBIM KPUTEPHSIM;

IpejjaraTb HOBBIE IIPOEKTHI, OLCHUBATH MJEU C MO3ULIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISATh IIO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B PA3JIUYHBIX CUTYaLHUsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUITMATHBHBIM.

PerynsiTuBHBbIC YHHBeEpCcaIbHbIe Y4eOHBbIE 1eiiCTBUSA
Camoopranmszanms:
CaMOCTOAITEJIbHO OCYILIECTBIIATh MO3HABATEIbHYIO NIE€ATEIbHOCTh B 00JacTu (PU3UKU U
aCTPOHOMUH, BBISABIISATH IPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJIAThH IUIAH PEMIEHUS PACUETHBIX M KAYECTBEHHBIX 3a1ady, IUJIaH
BBIIIOJIHEHUSI TMPAKTUYECKOM paboOThl € Y4ETOM HUMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXKHOCTEU U IIPEANIOYTECHUN;
J1aBaTh OLICHKY HOBBIM CUTYALUsIM;



pacHIMpATh paMKH Y4€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JienaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIULIMM B 00JacTh (UBHKH,
MIOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTP0J1b, IMOIUOHAJILHBI MHTEJJIEKT:

J1aBaTh OLICHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YyJIbTATOB IEJISIM;

BJIQJICTh HABBIKAMHU TIO3HABATEIbLHOM pedreKkcun Kak OCO3HAHHUS COBEPIIACMBIX
JEUCTBUN U MBICITUTEIIBHBIX IPOLECCOB, X PE3YJIbTATOB U OCHOBAHU;

HCII0JIb30BaTh MPUEMBI peJIeKCUM J1JIs1 OIEHKU CUTYAIlH, BEIOOpA BEPHOT'O PEILICHHUS;

YMETh OIIEHUBATh PUCKUA U CBOEBPEMEHHO MPUHUMATh PEMICHUS 10 UX CHHXKEHUIO;

MIPUHUMAaTh MOTUBBI U ApPTYMEHTHI APYTUX MPU AHAIN3E PE3YIBTATOB AEATEIbHOCTH;

NPUHUMATh ce0sl, MTOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA,

MPUHUMATh MOTUBBI U aPTYMEHTHI APYTUX MPU aHAIIU3E PE3YIbTATOB JEATEILHOCTH;

MpPU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OMIUOKH.

B mporiecce mocTHKEHUST JIMYHOCTHBIX PE3YJIbTATOB OCBOSHHUS MPOrpaMMbl 1O (DHU3UKE
JUISL  YpOBHS CpeAHero ooOmero oOpa3oBaHusi y OOYYalOIIUXCS COBEPIICHCTBYETCS
AMOIMOHANIbHBIN MHTEIIEKT, IPEANoNaraoiuii chOpMUPOBAHHOCTD:

CaMOCO3HAHMS, BKJIIOYAIOLIErO0 CHOCOOHOCTh MOHMMAaTh CBOE  AMOIMOHAIBLHOE
COCTOSTHME, BHJICTh HAMpaBICHUS Pa3BUTUS COOCTBEHHOW HSMOILMOHAIBHOU CQepbl, OBITH
YBEpPEHHBIM B ceO¢;

caMOpETyJIMPOBaHUs, BKJIFOYAIOIIIETO CaMOKOHTpPOJIb, yMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJICHHE, CIHOCOOHOCTh aJanTHUPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSIM U TIPOSIBIISITE THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMU, BKIIOYAIOIIECH CTPEMJIEHHWE K JOCTHUKEHUIO IEJIH U YCHEXY,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO/ISI U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIMOCOOHOCTHh MOHWMATh SMOIIMOHATBLHOE COCTOSHUE APYTHUX,
YYUTHIBATH €ro TMpPU OCYUIECTBICHUM OOIIEHUS, CIOCOOHOCTh K COUYYBCTBUIO U
COMEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTh BHICTPAUBATh OTHOIICHUS C IPYTUMHU
JOJIbMHU, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peniaTh KOHMIUKTHI.

MNPEAMETHBIE PE3YJIbTATBI

K kxoniy o0yuyenust B 11 kiacce npeaMeTHbIE pe3ynbTaThl Ha 0230BOM YPOBHE JOJIKHBI
OTpaXxaTb CPOPMUPOBAHHOCTh Yy OOYHAIOIINXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MECTO (PU3UKU B POPMUPOBAHUU COBPEMEHHOU
HAay4YHOU KapTUHBI MUPA, B Pa3BUTUHA COBPEMEHHOW TEXHUKH U TEXHOJOTHM, B IMPAKTUYECKOU
NEeSTENbHOCTH JIOAEH, LIEIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTHIBaTh TpPAHUIBl MPUMEHEHUS HW3YUYEHHBIX (PU3MUECKHX MOJeNel: TOYEeUHBIH
DJEKTPUYECKUN 3apsAl, JIyd CBETa, TOYEUHBIA HMCTOYHHMK CBETA, SAEpPHAs MOZENb aToMma,
HYKJIOHHAsi MOJIEJIb @aTOMHOTO si/ipa MpH pelieHuN PU3NIECKUX 33/1a4;



pacrno3HaBaTh (U3MYECKHE SBJICHUS (ITPOlLEeCcChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
AIIEKTPOJUHAMUKU U KBAHTOBOU (DU3HKU: AJIEKTPHUUECKAst POBOAUMOCTD, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEHUCTBUSA TOKA, B3aMMOJCMCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAas
WHJIYKLIMS, JCHUCTBHE MArHUTHOTO MOJIsi HAa TMPOBOJHUK C TOKOM M JBUXKYIIUKUCS 3apsj,
ANEKTPOMAarHUTHbIE KOJIOAHUsT © BOJHBL, MPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA,
OTpakeHue, mperomiieHne, uHTepdepeHIus, Tudpakuus U MOJIIpU3alus CBETa, U CIEepPCUs
cBera, (¢orornektpuueckuii 3hdext (pororddexrt), cBeToBOE MaBiieHHE, BO3ZHUKHOBEHHE
JIMHEWYATOro CIeKTpa aToMa BOJAOpOia, €CTECTBEHHAs! U UCKYCCTBEHHAS paJINOAKTUBHOCTD;

ONMKCHIBATh U3YUYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUECKHUE, MArHUTHBIE, ONTUYECKHUE,
ANEKTPUUECKYIO TPOBOAUMOCTb PANIUYHBIX CPEM) U JIEKTPOMArHUTHBIE SIBJICHUS (ITPOLIECCHI),
UCTIONIb3yS (DM3UYECKUE BEIMYMHBL JJICKTPUUYECKUM 3apsifl, CUja TOKa, DJIEKTPUUYECKOE
HaNpsDKEHHUE, JJIEKTPUYECKOE COMPOTUBIIEHWE, PA3HOCTh MOTEHIIMANIOB, AJIEKTPOABUKYILAS
cuia, paboTa TOKAa, MHIYKIUS MarHuTHOro Tmojs, cuwia Awmmnepa, cuia JlopeHia,
UHIYKTUBHOCTb KATYUIKHU, YHEPTHUs JIEKTPUYECKOIO0 U MAarHUTHOIO MOJIEH, MePUoJl U 4acToTa
Kosie0aHui B KoJeOAaTeIbHOM KOHTYpE, 3aps] U CWIa TOKa B IPOLECCEe TapMOHMYECKUX
AIEKTPOMArHUTHBIX KojeOaHuid, (POKYCHOE pacCTOSHUE W ONTHUYECKas CUJia JIMH3BI, TMPHU
ONKMCAHUM TIPABWJILHO TPAKTOBaTh (U3MYECKUNA CMBICT MCIOIb3YEMbIX BEJIMYUH, HUX
00O3Hau€HUsI M EIUHHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIUE TaHHYIO (U3UIECKYIO
BEJIMYMHY C IPYTUMH BEIUYUHAMU;

ONMKCHIBATh H3YyYCHHbIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCHOJIb3Yysd (Pu3nueckue
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M 4acTOTa CBETa, DHEPrusi U
UMITYyJIbC (OTOHA, TEPHOJ| TOJypachaja, dHEPrusi CBS3M ATOMHBIX fJIep, MPH OMUCAHUU
MPaBUIILHO TPAKTOBaTh (DPU3UYECKUI CMBICI MCIOJb3yeMbIX BEIMYMH, WX OO0O3HAYEHUS U
€MHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYI0 BETUYUHY C JAPYTHUMHU
BEJIMYMHAMM, BEIYUCIISITH 3HaUCHUE (PU3UIECKON BEJIMUUHBI;

aHAJIM3UPOBATh (PU3UYECKHE MPOLECChl U SIBJICHUS, UCIONb3Ys (PU3MYECKHe 3aKOHBI U
NpUHLUMNBL: 3akoH (OMa, 3aKOHBI TMOCJIEAOBATEILHOIO W MapallJIEIbHOTO COEIUHEHUS
IPOBOJHUKOB, 3akoH JIxoyns—JIeHna, 3akOH JJIEKTPOMArHUTHOM HMHAYKIMHA, 3aKOH
MPSIMOJIMHEWHOIO PacCIpPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI IIPETOMIICHHS
CBETa, ypaBHeHHME OMHIITEHHA g (QorodPderra, 3aKOH COXpAHEHHS HSHEPruu, 3aKOH
COXpaHEHHUs] HMMITYJIbCa, 3aKOH COXPAHEHMS SJIEKTPUUYECKOTOo 3apsija, 3aKOH COXpPaHEHUS
MacCcoOBOr0 4ucia, MOCTynarbl bopa, 3aKOH pajiMOaKTUBHOIO pacraja, Npyu 3TOM pa3iudarh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBbIPAXKEHUE U YCIOBUS (TpaHUIIBI,
00JacTH) MPUMEHUMOCTH;

OIpEAeIIATh HANpPABJICHUE BEKTOpA MHIYKIUU MAarHUTHOTO TOJISi MPOBOJHUKA C TOKOM,
cuibl Amriepa u cuibl JIopeHna;

CTPOUTH U ONKCHIBATH U300paKEHHE, CO3aBAEMOE TUIOCKUM 3€pPKaJIOM, TOHKOM JIMH30M;

BBITIONTHATh SKCHEPUMEHTHI IO HUCCIEIOBAHUIO (PU3NYECKUX SIBIICHUW U TMPOIIECCOB C
WCIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX H3MEpPEHUN: TMpu ITOM  (POpMYIUPOBATh
npoOjemMy/3aiady ®  THUIOTE3y Y4eOHOro OJKCIEpUMEHTa, CcoOHMpaTh YCTAHOBKY U3
MPEAJIOAKEHHOT0 000PYI0BaHUS, TPOBOJUTD OMBIT U (HOPMYJIUPOBATH BHIBOJIBL;



OCYILLECTBJISATh MpPSIMbIE U KOCBEHHBIE U3MEPEHMsI (PU3UUECKUX BEIUYMH, IMPU 3TOM
BbIOHMpaTh ONTHUMAJBHBIM CIOCOO W3MEpPEHHUS M UCHOJIb30BaThb HM3BECTHBIE METO/BI OLEHKU
IOrPENTHOCTEN U3MEPECHU N,

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C HCIOJBb30BAHUEM TMPSMBIX
M3MEPEHHIA: TPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3ylbTATHI MOJYUYECHHOU
3aBUCUMOCTH (DU3MUECKUX BEJIUYMH B BUJE Ta0bnull U rpadukoB, AenaTh BBIBOJABI 110
pe3yJbTaTaM HCCIeI0BaHUS;

coOiolaTh MpaBwiia 0e30MacHOro TpyAa MpU IMPOBEIECHUM HCCIEAOBaHUN B pamMKax
y4eOHOro OJKCIEepUMEHTa, Y4eOHO-HCCIeNOBATENbCKOW M TPOCKTHOM JESITENbHOCTH C
MCTIOIh30BAaHUEM M3MEPUTENBHBIX YCTPOUCTB U Ja00paTOPHOTO 000PYI0BAHHUS,

pemaTh pacy€THbIE 3aJaudl C SBHO 3aJaHHOM (PU3MYECKOM MOJENbI0, HCIONb3Ys
¢u3ndyeckue 3aKOHbI M TPUHIUIB, HAa OCHOBE aHalM3a YCIOBUS 3aJadyd BBIOMpPATH
(Gu3nYecKy0 MOJIeNb, BBIACIATh (PU3NUECKUE BEIUYMHBI U (HOPMYJIbI, HEOOXOAUMBIE IS €€
peleHus, IPOBOAUTH Pacu€Thl U OLIEHUBATh PEAIbHOCTD MOJIYYEHHOIO 3HaUEHUs (PU3NUecKon
BEJINYUHBL;

pelaTh KaueCTBEHHbIE 3a/layi: BBICTPAUBATH JIOTMUECKH HEMPOTHUBOPEUHBYIO IIETIOUKY
paccyXJIeHUl ¢ OIOPON Ha U3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIOJb30BaTh MPU PEUICHHH Y4eOHBIX 3a/Jad COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUU JJIl TIOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALlUN U NPEACTABICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(pOPMAIINK, TOXYYCHHON U3 Pa3NUYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH MOy4aeMYI0 HH(OPMAITHIO;

OOBSICHATh NPUHLMUIIBI JACWCTBUS MallWH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3nuyaTh yCJIOBUS UX 0€30MacHOr0 MCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

IPUBOAUTH MPUMEPHI BKJIa/a POCCUNUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSACHEHNE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIONIhb30BaTh TEOPETHUECKWE 3HAHWA MO (U3MKEe B TOBCEAHEBHON KHU3HU IS
obecrieueHus1 6€30MaCHOCTU MPH OOpallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMHU YCTPOHCTBAMH,
IUTS COXpaHEHUS 3I0POBbsI U COOIIOJICHUSI HOPM SKOJOTMUECKOTO MOBEACHHS B OKPYKAIOIIEH
cpexe;

paboTarh B TpyINIE C BBIIOJHEHUEM pPa3iIMYHbIX COLUAIbHBIX POJIEH, IUIAHUPOBATH
paldoTy rpyIIibl, PALUOHAIBHO PacHpeAesaTh O0sS3aHHOCTH U IUIAHUPOBAThH JAEATEIbHOCTh B
HECTAHJIAPTHBIX CUTYaIUsAX, aJeKBaTHO OIICHUBATh BKJIAJ KaXKJIOT'0 U3 YYACTHUKOB T'PYIIHI B
pelleHue paccMaTpruBaeMoi MpoOIeMBbl.

TEMATHUYECKOE IINTAHUPOBAHUE

KoauuecTBO yacoB
JdeATeNbHOCTH
HaumeHoBanue DJIeKTPOHHbIE
Ne YUYHUTEJIA C YYETOM
pa3aesioB u TemM Kontpoabnbie | (uu¢pposbie) N
n/n Bcero 6 p pa6oyei
NMPOrpamMMBbl
porp padoTsI oOpa3zoBarejibHbIE nporpaMmbi
pecypebl BOCIIMTaHUSA

Paznen 1. JIEKTPOANHAMUKA IIpumenenue




11

MaruuTHOE€ noJe.
DJIEKTpOMarHuTHas 11
WHIYKIIHS

bubmioreka [IOK
https://m.edsoo.ru/7f41c97c

Pa3ngen 2. KOJIEBAHUSA 1 BOJIHbBI

2.1

Mexanunyeckue u
ANEKTPOMArHUTHBIE
Kose0aHus

2.2

24

Mexannueckue u
3JIEKTPOMArHUTHHIE
BOJIHEI

2.3

OnrtHka

bubmioreka [IOK
https://m.edsoo.ru/7f41c97¢c

Pa3ne

1 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJIBHOCTH

3.1

OCHOBEI
cIienraIbHON
TEOPUHU
OTHOCHTEITEHOCTH

bubimoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Paznen 4. KBAHTOBAS ®U3UKA

15

DJIEMEHTBI
4.1 .
KBaHTOBOW ONTHKH
4.2 CtpocHue aToMa
4.3 ATOMHOE 1pO

bubimoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Pazgen 5. 3JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKU

5.1

OneMeHTsI
ACTPOHOMMHU U 7
acTpopu3UKU

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97¢c

Pa3zgen 6. OBOBIIAIOHIEE IOBTOPEHUE

MHTEPAKTUBHBIX
dhopm yuedbHOM
paboTh! -
UHTEJIEKTyaJIbHbIX,
CTUMYJIMPYIOIINX
[103HaBaTEJIbHYIO
MOTHUBALIUIO,
UTPOBBIX METO/IUK,
JIMCKYCCH,
JAIOLINX
BO3MOKHOCTb
IIPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHUBHOT O
JIMAJIoTa;
IpynIoBoil paboTsl,
KOTOpasi y4uT
CTPOUTH
OTHOILIEHUS U
JIeICTBOBATh B
KOMaHse,
CIocoO0CTBYET
Pa3BUTHIO
KPUTHYECKOT O
MBIIICHHS

6.1 O6o6maromee 4 bub6mmoreka [JOK
' MOBTOPEHUE https://m.edsoo.ru/7f41c97¢c
Pe3epBHOE Bpems 3
KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE
Koanuecro | AAaTa DJIeKTPOHHBIE
No Tema ypoxa 4ACOB H3Y4YeHUA JlomamHee uupoBbie
n/n o o 3ajaHue oOpa3oBaTe/bHbIC
miany | ¢paxkry pecypchbl
ITocTossHHBIC MAarHUTHI U
HX B3aNMOCHCTBHUE.
bu6mmoreka [JOK
MarsuTtHoe mnouJie.
1 Bex . 1 https://m.edsoo.ru/f
TOpP MarHUTHOM 009778
MHAYKIUK. JInaun
MarHUTHOW WHIYKIIHH
2 MarHuTHOE ToJj1e 1 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c9778
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MIPOBOJTHUKA C TOKOM.
OmnsIT Opcrena.
BzaumopeiicTBue
MIPOBOJTHUKOB C TOKOM

https://m.edsoo.ru/f
fOc98fe

JlabGopaTopHas pabora
«3yyeHre MarHuTHOT O
MOJISL KATYIIKH C TOKOM»

bu6moreka [JOK
https://m.edsoo.ru/f
f0c98fe

JleiicTBMEe MarHuTHOTO
MOJIsl HA TPOBOJIHUK C
TokoM. Cuna AmMmepa.
JlabopaTopHas pabora
«Hccnegoranue
JIEUCTBUS IIOCTOSIHHOT' O
MarHuTa Ha paMKy ¢
TOKOM»

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c9ac0

JlelicTBHE MAarHUTHOI'O

MOJISl Ha ABUIKYIILYHO CSI

3apsUKEHHYIO YaCTHILY.

Cuua Jlopenna. PaGora
cuiibl JIopeHna

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c9df4

DJIEKTpOMarHuTHast
uHaykuus. [Torok
BEKTOpa MarHUTHOU
nHayknuu. JJ1C
WHIYKIIU. 3aKOH
AIEKTPOMArHUTHOM
nHaykuuu Papanes

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c9778

JlabopaTopHas pabora
«HccnenoBanue IBICHUS
AJIEKTPOMAarHUTHOM
WHTYKITAW

bubmioreka [IOK
https://m.edsoo.ru/f
f0cal50

NHIyKTUBHOCTS.
SIBmenue
camounaykiuu. IC
CaMOMHYKIIUH.
DHeprusi MarHUTHOT'O
MOJISI KaTYIIKH C TOKOM.
DJIEKTPOMarHuTHOE
oJjie

bubmioreka [IOK
https://m.edsoo.ru/f
f0ca600

Texauueckue
YCTPOMCTBA U UX
MIPUMEHECHUE:!
IMOCTOSIHHBIE MAarHUTEI,
AIEKTPOMArHHUTHI,
ANEKTPOABUTATEND,
YCKOpUTEIHN

bu6moreka [JOK
https://m.edsoo.ru/f
f0c9778
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9JICMCHTAPHBIX YaCTHII,
HHAYKIIHUOHHAs IICUb

Obobuaiontii ypok bubmoteka [JOK
10 «Marmurioe nore. https://m.edsoo.ru/f

DneKTpoMarHuTHas f0cahs?

WHTYKITUSD

Konrtponenas pabota no

TeMe « MarHuTHOE IToJIE. bubmiorera TTOK
11 https://m.edsoo.ru/f

DJIeKTpOMarHuTHast focadss

WHTYKIHSD

CBoOOIHBIC

MEXaHHYECKUE

S
12 https://m.edsoo.ru/f

KosneOaHusl. Y paBHCHHE f0cafos

rapMOHUYECKUX

KOJIeOaHUH.

[IpeBpaiienue sHEpruu

JlabopaTopnas pabora

«Hccnegoranue BuGmiorexa LIOK
13 SABHCHMOCTH Hepfl ot https://m.edsoo.ru/f

MaJbIX KoeOaHuii rpy3a 009778

Ha HUTH OT JJIMHBI HUTH

U MacChl Tpy3a»

KosnebaTenbHBIW KOHTYD.

CBoOOIHBIC

9JIEKTPOMArHUTHBIC

KoJieOaHUs B UeaTLHOM bubmioreka [IOK
14 KoJ1e0aTeIIbHOM https://m.edsoo.ru/f

KOHTYpe. AHaJorus f0cb820

MEXY MEXaHHYIECKUMHU

Y DJIEKTPOMAr HUTHBIMH

KOJIeOaHUSIMHU

®opmyna Tomcona. BuGmiorexa LIOK
15 3aKOM COXpaH eIt https://m.edsoo.ru/f

SHEPI'HH B UCATEHOM fochoca

KOJIe0aTeIbHOM KOHTYpE -

[IpencraBnenue o

3aTyXaronmx

KOJIeOaHUSX.

BbIHyX1€eHHBIE bu6mmorexa LIOK
16 MEXaHUYECKHE https://m.edsoo.ru/f

kojieOanus. Pe3onanc.
BbIHyX1€HHbBIE
AIEKTPOMArHUTHBIE
KoJieOaHus

fOcbb86
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IlepeMeHHBIH TOK.

CunyconaibHbIN

IIEPEMEHHBIH TOK.

MoiHoCTh bu6mmoreka [JOK
17 MEPEMEHHOI0 TOKa. https://m.edsoo.ru/f

AMIUTUTYIHOE U fOchd34

JICUCTBYIOIIIEE 3HAUCHUE

CHJIBI TOKA U

HaIpPsHKCHUSI

Tpanchopmarop.

[TpousBoacTBoO, bubmmoreka LIOK
18 nepenaya u https://m.edsoo.ru/f

norpebieHue f0c9778

3JIEKTPUYECKON SHEPTUU

VYerpoiictBo n

MIPAKTUYECKOE

MIPUMEHEHUE bubmuorexa [IOK
19 AJIEKTPUY ECKOT'0 3BOHKA, https://m.edsoo.ru/f

reHeparopa fOcc324

MePEeMEHHOr 0 TOKa,

JIMHUM 3JIEKTpoIiepeayd

DKOJIOTMYECKUE PUCKHU

IIpU POU3BOCTBE

JJIEKTPODHEPTUH. bu6mmoreka [JOK
20 Kynberypa https://m.edsoo.ru/f

HCIIOJb30BaHUS f0c9778

AJIEKTPOIHEPTUU B

MTOBCETHEBHOU JKU3HU

MexaHn4YeCKHEe BOJIHEI,

YCIIOBHS

pacmpocTpaHeHusl.

IMepuon. CKOpocTs bubmuorexa [IOK
21 S — https://m.edsoo.ru/f

fOccab4

JUTMHA BOJTHBI.

ITonepeunsie u

PO OJIbHBIE BOJIHBI

3ByK. CKOpPOCTh 3BYyKa.

I'pomMKOCTh 3ByKa. bubmorera TIOK
22 https://m.edsoo.ru/f

BricoTa Tona. TemOp

fOcccOc

3ByKa

DJIeKTpOMarHuTHbIE

BOJIHBI, X CBOMCTBA U bu6mmoreka [JOK
23 ckopoctb. [llkana https://m.edsoo.ru/f

3JIEKTPOMArHUTHBIX fOccfel

BOJIH
24 [TpuHIMIIBI paAOCBSI3H bubmuoreka [IOK
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Y TEJICBUJICHUS.
Pa3Butue cpencrs cBs3u.
Paguonokanus

https://m.edsoo.ru/f
f0c9778

KoutponbHas pabota

bu6mmoreka [JOK

25 K oeBaHIs 1 BOTHED https://m.edsoo.ru/f
fOcc6f8
[IpsamonunHeitHoe
pacnpocTpaHeHue CBeTa bubmorexa [IOK
26 B OJTHOPOJTHOM cpejie. https://m.edsoo.ru/f
TouedHbIH HCTOYHUK f0cd350
csera. JIyd cBera
OrtpaxeHue cBera.
3aKOHBI OTPAKEHUS bubmotexa [JOK
27 cera. [Toctpoenue https://m.edsoo.ru/f
1300paKkeHUH B TITIOCKOM f0cd4e0
3epKaie
[Tpenomnenue cBera.
[TonHoe BHyTpeHHEe
e — bubmioreka [IOK
28 MpenebHs yron https://m.edsoo.ru/f
fOcd7f6
MOJTHOTO BHYTPEHHET O
OTpaKeHHUS
JlabopaTopnas pabora bubmotexa [JOK
29 «3mepenue nokasarens https://m.edsoo.ru/f
TIPETIOMJICHHSI CTEKJIIa) fOcd67a
JInnsel. [loctpoenue
M300paKeHUH B JIMH3E. bubmmorexa [IOK
30 dopmysa TOHKOU https://m.edsoo.ru/f
JINH3LI. YBeEIUUeHHUE fOcddle
JIMH3BI
JlabopaTopHas pabora bubmmorexa [IOK
31 «MccnenoBanue CBOMCTB https://m.edsoo.ru/f
M300paKEHUM B TUH3AX)» f0c9778
Hucnepcus ceTa.
CnoxHblii cocTaB 0e10r0
cseta. Llser. bu6mmoreka [JOK
32 JMaGopatopias paGora https://m.edsoo.ru/f
f0c9778
«Habnmronenue
JUCTIEPCUU CBETa»
WnTepdepenus ceera. Bu6morexa LIOK
Hudpakuus ceera.
33 Tndpaximonas https://m.edsoo.ru/f
" fOced22
peméTka
[TonepeyHOCTh CBETOBBIX bubmmorexa [IOK
34 BoJH. [lonsipuzanus https://m.edsoo.ru/f

CBCTa

fOcf02e



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

OnTrueckue npubopsl U
YCTPOWCTBA U YCIIOBUSA

bubmioreka [IOK

35 X 6e30ACHONO https://m.edsoo. ru/f
f0c9778
MIPUMEH CHUS
['panuiist
MIPUMEHUMOCTH
. bu6moreka [JOK
KJIACCUYECKOU
36 N https://m.edsoo.ru/f
o focfB62
CHEIUaTbHOW TCOPUHU
OTHOCHUTEIBLHOCTH
OTHOCHUTENBHOCTD
OJTHOBPEMEHH OCTH bubmorexa LHOK
37 3a P ' https://m.edsoo.ru/f
MEIJICHUE BPEMEHU U focfad?
COKpAIIeHHE JTHHBI —
DHEPrus ¥ UMITyJIbC
PEISTUBUCTCKOH bu6mmoreka [JOK
38 gacTullbl. CBsI3b MacChl ¢ https://m.edsoo.ru/f
SHEPrueu U UMITYJIbCOM. fOcfc68
DHeprus Mmokos
KonrtponpHas pabora
bubmioreka [IOK
«OnTuka. OCHOBEI
39 P — https://m.edsoo.ru/f
B P 060
OTHOCHUTEIbHOCTH
®otonsl. Popmyna bubmorexa [IOK
40 [1nanka. DHeprus u https://m.edsoo.ru/f
UMITYJIbC poTOHA fOcfel6
OTkpbITHE U
HCCITEIOBAHE bu6mmoreka [JOK
41 (orostexra. OmbIThI https://m.edsoo.ru/f
' fOcffca
A.T. CroneroBa
3akoHbI PoTodddekTa.
YpaBHeHu e DWHINITEHHA bubmmorexa [IOK
42 st porordexra. https://m.edsoo.ru/f
«KpacHas rpanuia» f0d015e
dotorhdekra
JlaBnerune cBera. OIBITHI G K
I1. H. JIleGenena. nbmmotexa 10O
43 X UMIecKOe HeHCTBIE https://m.edsoo. ru/f
8 f0d04a6
cBeTa
Texauueckue
YCTpOHCTBA U
MPaKTUYECKOe bu6mmoreka LIOK
44 IIPUMEHEHUE:! https://m.edsoo.ru/f
dboTOdIEMEHT, f0c9778

dboToAATUHK, COTHEUHAS
OaTapesi, CBETOIH O/
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Peitenne 3agay no teme

bu6mnoreka [JOK

45 «21eMEeHTHI KBAaHTOBOU https://m.edsoo.ru/f
OIITHKI f0d0302
Mopenb atoma ToMcoHa.
OmneiTel Pe3epdopaa no bubmoteka [JOK
46 paccessHuIO 0-4acCTHII. https://m.edsoo.ru/f
[TnaneTapHas MOJENb f0d091a
aToMa
bu6mmoreka [JOK
47 ITocrynats! bopa https://m.edsoo.ru/f
f0dOafa
Nznyuenne n
norJomnieHrue (OTOHOB
IIpU NIEPEXO0/I€ ATOMA C bubmorexa TIOK
48 OHOTO YPOBHS SHEPIIH https://m.edsoo.ru/f
fOdOafa
Ha apyroi. Buasl
CIEKTPOB
BonHoBbIE cBOMCTBA
yactull. BosHel e
bpowis.
Koprycky/spHo- bubmotexa [JOK
49 BONHOBOI Z1yaTH3M. https://m.edsoo.ru/f
fOdOca8
CnoHTaHHOE U
BBIHYKJIEHHOE
U3ITyYeHUe
OTtkpeiTHE
PaOAKTHUBHOCTH.
Omnsitel Pe3epdopaa no bubmorexa [JOK
50 OTpEENeHIIo CocTaBa https://m.edsoo.ru/f
fodofd2
PaIOAKTUBHOTO
U3ITy4eHUS
CaomuictBa asibda-, 6era-,
raMMa-u3ay4eHus. bubmuotexa [JOK
51 Bnusaue https://m.edsoo.ru/f
paMoOaKTUBHOCTH Ha f0c9778
JKUBbIE€ OPTaHU3MBbI
OTKpBITHE IPOTOHA U
HeuTpoHa. M3oronsl.
Anbda-pacnan. bubmuorexa LIOK
52 DNEeKTPOHHBIN U https://m.edsoo.ru/f
MO3UTPOHHBIN OeTa- f0d1162
pacnaza. ['amma-
U3ITy4EHUE
DHeprus cBsizu bubmmorexa [IOK
53 HYKJIOHOB B fIpe. https://m.edsoo.ru/f

SnepHble peakuyu.

f0d1356
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S nepHbId peakTop.
[TpoOiemsl,
HEepCHEKTUBBI,
JKOJIOTMYECKUE aCIEKThI
AJIEPHOU SHEPIreTUKHU

DneMeHTapHbIe
gacTullbl. OTKpBITHE
no3uTpoHa. MeToabl
HaOIIOIEHNS U

perucTpanuu bu6moreka [JOK
54 AJIEMEHTAPHBIX YaCTHII. https://m.edsoo.ru/f
Kpyraslii cron f0d0e38
«DyHIaMeHTaIbHbIC
B3aHMMOJICHCTBUS.
EnuncTBO drznueckon
KapTUHBI MUPAY
Bun 3B€31H0r0 HebA.
Co3Be3aus, sipKue bu6mmoreka [JOK
55 3BE3IbI, IIJIAHETHI, HX https://m.edsoo.ru/f
BUJMMOC JIBUIKCHUE. f0c9778
ConHevHas cucrema
Counue. ConHeuHast Bbu6moreka IJOK
56 AKTUBHOCTb. VICTOUHMK https://m.edsoo.ru/f
sHepruu CoJiHIa U 3BE3]T f0c9778
3BE3IBI, X OCHOBHEBIC
XapaKTEePUCTUKH.
3BE3 1Bl TITABHOU
MOCJIE0BATEILHOCTH.
BuyTtpenHnee ctpoeHue bubmorexa [OK
57 3831, CoBpeMeHHbIE https://m.edsoo.ru/f
f0c9778
MpeICTaBJICHUS O
MIPOU CXOXKICHUU U
sBomonny CoJTHIIA U
3BE3]
Muneuns [1yTe — Hamma
I'anaktuka. [Tonoxenue
u apukenne ConHIA B Bubmiorexa OK
58 CanaTuxe. TaTak THKL https://m.edsoo.ru/f
i f0c9778
YepHbie ObIPHI B A1pax
rajlakKTHK
Bcenennas. Pazberanne
ranaktuk. Teopus bu6mmoreka [JOK
59 Bonbiioro B3phiBa. https://m.edsoo.ru/f
PenukToBoe U3nyyeHue. f0c9778
MertaranakTuka
60 Hepemennsie mpoOaemMsr bubmotexa [JOK
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aACTPOHOMHUU

https://m.edsoo.ru/f
f0c9778

KonrtponpeHas pabora

bu6mnoreka [JOK

61 «DJIeMEHTBI aCTPOHOMUU https://m.edsoo.ru/f
1 acTpOU3UKU f0c9778
O6o06marommit ypox.

Ponb pusuku u
ACTPOHOMUU B
. Bbu6moreka [JOK
HYKOHOMUYECKOH,
62 TeXHONOMTIECKOf https://m.edsoo.ru/f
. ’ f0c9778
COITMATIHHOM H
ATUYECKOH chepax
NESITEILHOCTH YeNTOBEKa
O06o0maromui ypox.
Ponb 1 MecTo Qpusnku u bubmotexa [JOK

63 aCTPOHOMHHU B https://m.edsoo.ru/f
COBPEMEHHOW HAyYHOU f0c9778
KapTHHE MUPa
O06o0mmarmun ypox.

Ponb pusnueckoi
TEOpHUH B bubmoteka [JOK

64 (dbopMUpOBaHUH https://m.edsoo.ru/f
MPEICTABJIICHUH O f0c9778
(busznUecKol KapTuHE
MHUpa
O06o0maromui ypox.

MecTto pusndeckoit
KapTUHBI MHpa B 001IeM bubmmorexa [IOK

65 Py COBpEMEHHBIX https://m.edsoo.ru/f
€CTEeCTBEHHO-HAaYYHBIX f0c9778
MPENCTABICHUH O
pUpoIe
PesepBHBIN ypOK.

P P bu6moreka [JOK
MarsuTtHoe noJe.
66 S eKTDOMALHITHAS https://m.edsoo.ru/f
P f0c9778
WHTYKIUS
Pe3epBHEBI yPOK.
PR P Bu6morexa LJOK
OnTuka. OCHOBBI
67 P — https://m.edsoo.ru/f
H p f0c9778
OTHOCHTEIHLHOCTH
PezepHpbiii ypox.
P P bubmoTeka [JOK
KBanrtoBas ¢usuka.
68 https://m.edsoo.ru/f

DNIeMEHThI aCTPOHOMHUH
U acTpopu3uKu

f0d1784
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