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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOTO YpOBHS Ha YPOBHE CPEAHETO OOIIero
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IMOJIOKEHMH U TpeOOBaHHI K pe3yibTaTaMm
OCBOEHHMSI OCHOBHOM 00Opa3oBaTeibHOM nporpammsbl, npenacrabieHubix B ®I'OC COO, a
Takke ¢ yuétom (denepanbHOil paboyeil mMporpaMMbl BOCIUTAHUS W KOHIEHIUU
npenojgaBanus ydeOHoro mnpeamera «®dusmka» B 00pa30BaTEIbHBIX OPraHU3ALUAX
Poccuiickoii @eaepannn, pean3yromX OCHOBHbIE 00pa30BaTeIbHbIE TIPOIPAMMBI.

Copepxxanne mporpamMmsl 1o (pu3MKe HaMpaBiIeHO Ha (POPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHBI Mupa oOydarommxcs 10—11 kmaccoB npu oOydyeHun ux ¢Gu3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATENLHOCTHOrO mnoaxoaa. IIporpamma 1o
¢usuke coorBercTByeT TpeboBanmsmM DPI'OC COO k mIaHUPYEMBIM JMYHOCTHBIM,
MPEAMETHBIM M METANPEIMETHBIM pe3yjibTaTaM OOYy4Y€HUs, a TaKK€ YYUTHIBAET
HEOOXOJUMOCTh peaju3alliid MEXIPEIMETHBIX CBsi3ed (U3UKHM C ECTECTBEHHO-
HayyHbIMH Y4e€OHBIMM NpeAMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE LIENU U3YyYEHUs
¢u3MKM Ha YpOBHE CpeIHEro ooOmero o0pa3oBaHus, IJIAHUPYEMbIE PE3YJbTaThl
OCBOCHHUS Kypca (PU3HMKU: JIMYHOCTHBIE, METaNpeaMETHbIC, MpeAMeTHbIe (Ha 0a30BOM
YPOBHE).

[IporpamMma 1o pusmKe BKIIOYAET:

o INITAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (pU3MKH Ha 0a30BOM ypOBHE, B TOM

YyCIie MPEAMETHBIE PE3YNbTATHI IO ToAaM O0y4EHHS;

o cOZEpKkaHne yueOHoro npeamera « Pu3nkay 1mo rogaM o0y4eHusl.

@du3nka Kak Hayka o HamOoJsiee OOLIMX 3aKOHAX MPHUPObI, BHICTYIAs B KaueCTBE
y4eOHOro mnpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUN 00
okpyxatomieM wmupe. IlkonpHbIE Kypc (uU3MKH — CHUCTEMOOOpPA3yIOMIMI IS
€CTECTBEHHO-HAYYHBIX y4€OHBIX MPEAMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JieXkKaT B
OCHOBE IIPOLIECCOB U SIBJICHUH, HW3y4YaeMbIX XHMHEH, Ouosorueu, ¢u3ndeckou
reorpadueit u acrpoHomueid. Mcmonb3oBaHHe M aKTHBHOE IMPUMEHEHHE (DU3NUSCKHUX
3HaHUU ONpeeNseT XapakTep W pa3BUTUE PA3HOOOpA3HBIX TEXHOJOrHil B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOECHMS KOCMOCA, IOJYyYEHHMsS HOBBIX MAaTE€pUajoB C
3alaHHBIMU CBOMCTBaMHM M Jpyrux. M3yueHue (HU3MKM BHOCUT OCHOBHOM BKJaja B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa 0Oydaronuxcs, B pOpMUpPOBaAHUE
YMEHUM NpPUMEHSATh HAy4YHBIM METOJ TMO3HAaHUS IPU BBIIOJIHEHUHM HUMHU Y4YEOHBIX
HCCIIEIOBAHUM.

B ocHoBy kypca ¢pu3uku ais ypoBHs CpeIHET0 OOILIEro 00pa3oBaHUs MOJOKEH P
UJel, KOTOPbIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPXNKHUT MaTepuaj M3 BCEX pasleioB (M3HMKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOMN (DH3HUKHU.



Hoes cenepanuzayuu. B cooTBETCTBUU C HeW Marepualn Kypca GU3MKH 00BEeIUHEH
BOKpYr (¢usmyeckux Teopud. Benymum B Kypce sABiIseTcs  (opMHUpOBaHUE
MpEe/ICTAaBICHUI O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEIIECTBE U MOJIE.

Hoesa  eymanumapuzayuu. E€ peanusanus NOpeanosiaraeT  HCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEeHIHaIa (PU3NYECKON HAyKH, OCMBICIICHUE CBSI3H Pa3BUTHUS (DU3UKHU C
pa3BuUTHEM OOIIECTBA, a TakKe C MHUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoesn npuknaomnoti nanpasnennocmu. Kypc ¢usuku mpenmnosaraet 3HaKOMCTBO C
[IMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTUYECKUX MPUITIOKEHUIN U3yUYEHHBIX TEOpUi U
3aKOHOB.

Hoes sxonocusayuu peanu3yercsl MOoCPeCTBOM BBEIACHHS SJIEMEHTOB COACpPKaHUS,
MOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH W TEXHOJOTHH, a TakXe OOCYXACHHs MPOoOJIeM parMOHAIHLHOTO
MPUPOIOTIONB30BAHUS M IKOJIOTUIECKON OE30MacCHOCTH.

Crep>KHEBBIMU  DJIEMEHTaMH Kypca (U3MKM Ha YPOBHE CpPEAHEro OOILEro
oOpa3oBaHMsl SBIAIOTCS (Qu3nueckue Teopun ((popMUpOBaHUE TPEACTABIECHUN O
CTPYKTypEe TOCTpPOEHUs (U3NYECKOM TEOpUHU, POJIU (PyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOJAE, TPAHUIAX MPUMEHUMOCTH
TEOpUH, /1151 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CurcTeMHO-EeSTEIbHOCTHBIN MOAX0/ B Kypce (U3UKH peau3yeTcsl MPEkIe BCETO
3a c4€T OpraHM3alMU SKCIEPUMEHTAIbHON JIeATeNbHOCTH 00ydaromuxcs. st 6azoBoro
YpOBHS Kypca (PM3UKH — 3TO HUCIIOJIb30BAHUE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U Ja0OPaTOPHBIX padO0T, KOTOPHIE B MpOorpaMMe 1o (pu3nKe 00beIMHEHbI
B 00U CIIUCOK YUEHWYECKUX MPAKTUUECKUX padoT. Brijenenne B yka3aHHOM MEepevHe
7a00paToOpHbIX padoT, MNPOBOAUMBIX I KOHTPOJII M OLEHKH, OCYIIECTBISAETCS
y4acTHUKaMU 00pa30BaTEIBHOTO MpOIlecca UCXOAsl U3 OCOOCHHOCTEH TIAHUPOBAHUS H
ocHamieHusl kabuHeta ¢usukn. [Ipu 3ToM obecrneunBaeTcsi OBlIaeHUE O0YyJAIOIUMUCS
YMEHHSIMH  TPOBOJUTH KOCBEHHBIE W3MEPEHHs, HCCICIOBAaHUS  3aBHCUMOCTEH
(bu3NYECKUX BEIMYMH U MOCTAHOBKY OIBITOB I10 MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yAenseTcsl pelieHn0 pacUETHBIX U KaueCTBEHHBIX 3aaa4. [Ipu
OTOM Ui Pacy€THBIX 3aJad MPHOPUTETOM SIBISIOTCS 3aladydl C SBHO 3aJlaHHOM
buznueckoil  MOIENbIO, TMO3BOJISIONIME  TMPUMEHSATh  W3YYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U MHTErpupys 3HaHUS U3 pa3HbIX
pa3nenoB. sl kaueCTBEHHBIX 3a/ay MPUOPUTETOM SIBISIIOTCS 3aJlaHUsl Ha OOBSICHEHHUE
NpoTeKaHusl (PU3NUECKUX SIBICHUI M MPOLECCOB B OKPYXKAIOIIEH XKU3HHU, TpeOyrolue
BbIOOpa (pU3MUECKON MOJIENH ISl CUTyalliH MTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ TpedboBanusimu OPI'OC COO x maTepuasbHO-TEXHHUYECKOMY
obecrieueHnto y4eOHOro mporiecca 6a30BbIi YpOBEHb Kypca (PU3MKN HA YPOBHE CPEIHETO
o0uiero 00pa3oBaHus JOJDKEH M3y4yaThCsl B YCIIOBHUSX MPEAMETHOTO KaOuHeTa (PU3UKU
WIH B YCIOBUSX HMHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO
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nukia. B kabunere QU3MKK JODKHO OBITH HEOOXOIUMOE J1abopaTopHOE 000pYAOBaHUE
JUISL BBIMIOJTHEHUSI YKa3aHHBIX B MpPOrpaMMe Mo (PU3MKE YYEHUUYECKUX MNPAKTUYECKUX
paboT 1 IEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JleMOHCTpalnoHHOE 000pynOBaHuE (POPMUPYETCS B COOTBETCTBUU C MPUHIIUTIOM
MUHUMAJIBHOM JIOCTATOYHOCTM U 00ECIEeYMBAET TIOCTAHOBKY IEPEUYUCICHHBIX B
nporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTPALMA [JIsi MCCIEIOBAHUS M3y4aeMbIX
SBJICHUA U MPOIECCOB, IMIUPUUECKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKHX
IIPUMEHEHU .

JlabopatopHoe  00OpyAOBaHUE [Ji1  YYEHHUECKHUX  MPAKTUYECKUX  pabdoT
dbopmupyeTcsi B BUC TEMaTHUYECKUX KOMIUIEKTOB UM 00€CIeUnBaeTCsl B pacu€Te OJHOrO
KOMIUJIEKTa Ha JByX oOydJarommxcs. TeMaruueckue KOMIUIEKTHI J1abopaTopHOTro
000py0BaHUs JOJIKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM MCHOJb30BAHUH aHAJIOIOBBIX
U IMQGPOBBIX TPHUOOPOB, a TAKKE KOMIBIOTCPHBIX H3MEPUTCIBHBIX CHCTEM B BHUIE
1U(pPOBBIX TAOOPATOPHUH.

OCHOBHBIMHU 1IEJISIMU M3y4€HUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

o pOopMHUpOBAHUE MHTEpPECa M CTPEMJICHUS OOYYaIOIIMXCA K HAYYHOMY H3YUYECHHIO

MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e Pa3BUTHE TPEJCTABICHUA O HAYYHOM METOAE MO3HaHUS U (QOPMUPOBAHUE
UCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

o pOpMHUpPOBAHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa HU3YYEHHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o bopMUpOBaHUE YMEHUN OOBSACHITH SBJICHUS C UCIOJIb30BaHUEM (PU3UYECKUX
3HaHUW U Hay4YHBIX JJOKAa3aTEIhCTB;

o popMHUpOBaHUE TIPEACTABICHUM O poid (PUIUKU JUISI  Pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKUA U TEXHOJIOTHUH.

JocTkeHne STuX Lejed o0ecleuyrnBaeTcsl pelIeHueM CIEeAyIoIUX 3a1ady B

npoliecce n3yueHus Kypca GU3uKu Ha YpOBHE CPEIHETO 0011ero 00pa3oBaHus:

¢ IPUOOPETEHHE CHUCTEMBbI 3HAHUU 00 OOMMX (PUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKJIIOYAs  MEXaHWKy, MOJEKYJSIpHYl0O  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

o popMHUpOBaHNE YMEHHUHW NPHUMEHSATh TEOPETHUCCKHE 3HAHUSA I OOBSICHCHHS
bu3NYeCKUX SIBICHUN B MPHUPOAC M IS NMPUHATHS MPAKTHUECKUX PEIICHUN B
TIOBCEIHEBHOM KM3HU;

¢ OCBOCHHE CIOCOOOB PEIIEHUs PA3IMYHBIX 3374 C SBHO 3aJaHHONU (PU3MUYECKOU
MOJIETIbIO, 3a/a4, MOAPA3yMEBAIOLINX CAMOCTOSITENIbHOE CO37aHue (PU3NUecKon
MOJIEJY, aICKBATHOM YCIIOBUSIM 3a/1a4K;

o IOHUMaHKME (PU3HYCCKUX OCHOB W MPHUHITUIIOB JACHCTBUS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX TIPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPENY;



¢ OBJIAJICHUE METOJAMH CAMOCTOSITEJILHOTO IUIAHMPOBAHUA U MPOBEACHUS
(Gu3MUeCKMX HKCIEPUMEHTOB, aHajdu3a M HWHTEpHIpeTauud HHPOPMALIUH,
ONpEeaEIeHHS JOCTOBEPHOCTH MOIYYEHHOTO pPe3yJIbTaTa;

¢ CO3/IaHME YCIIOBUW I pa3BUTUS YMEHUWA IMPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOU JIEATETLHOCTH.

OBBEM ITPOT'PAMMBbI

Ha wu3yuenue ¢usuku (06a30BbIii ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obpazoBanus otBoauTcs 136 yacoB: B 10 kitacce — 68 yacoB (2 daca B Heneno), B 11
KJacce — 68 yacoB (2 yaca B HEJEIO).

CornacHo ®I'OC COO mpenmer «Pusuka» muzydaerca B 11 xmacce B oObeme 68
yacoB. Ha wu3yuenue mpenmera B yueOHOM minaHe MBOY «TaBpuueckas mikoma-
rumHazusg Ne 20 um. cBT. JIyku» otBoautcs B 11 kimacce 2 yaca B Henemnto, Bcero 68
yacoB (34 yueOnblie Henenu). C yuéToM pernoHalbHbIX MPa3JHUKOB.

[Tpennaraemslii B mporpaMMe 1o (pU3uKe nepeueHb J1a00paTOPHBIX U MPAKTUYECKUX
padoT SBISIETCS PEKOMEHAOBAHHBIM, YYUTEIb JI€JAET BBIOOP MPOBEACHUS J1a00PaTOPHBIX
padoT U OMBITOB C YYETOM HUHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUaromuXCs.

COILEPXAHUE OBYUYEHUA
11 KUIACC

Pazgea 1. daekTpoanHamuka

Tema 1. Macnummnoe none. InekmpomazHUmMHaAA UHOYKUUA

[TocTossHHBIE MarHuTHL. B3anmMOJeMCTBHE MOCTOSIHHBIX MArHUTOB. MarHutHoOeE
none. BekTtop MarHUTHOM WHAYKUMH. [IpvHIUMIT Cynepno3WIMM MAarHUTHBIX IIOJIEH.
Jlnann MarHuTHOW MHAYKIMK. KapTrHa JIMHWI MarHUTHOW MHIYKIIMU TTOJISI TOCTOSTHHBIX
MarHuTOB.

MaruutHoe 1mojie mMpoBOJAHMKA ¢ TOKOM. KapThHa JUHUN MHAYKIIMA MArHUTHOTO
MOJIsl JUTMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOAHUKA, KaTYIITKH
¢ TokoM. OnbIT Dpcrena. BzaumoeicTBue MpoBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHia, €€ Moaysb W HarpaBieHue. JIBUKeHHE 3apsHKEHHOW YacTUIlbl B
OJIHOPOJTHOM MarHuTHOM nosie. Pabora cumnel JlopeHua.

SlBneHne >NEeKTPOMArHUTHOM WMHAYKIWHU. [TOTOK BEKTOpa MAarHMTHOM WHIYKIIWU.
DIEKTPOJBIXKYIIAS CHJIA UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAYyKIMK Dapanest.

BuxpeBoe anekTpudeckoe moje. OJIEKTPOJABMKYIas cuia MWHAYKIUH B
MIPOBOAHUKE, JIBIXKYIIEMCS TTOCTYNMAaTEIbHO B OJTHOPOAHOM MarHUTHOM TIOJIE.

IIpasuio Jlenua.

NHayKTUBHOCT®. SIBnenue CAaMOWHIYKIIUH. DIIEKTPOABMXKYIIAS cuia
CaMOUHTYKIINH.



DHeprust MarHUTHOTO TOJIS1 KATYLIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHnueckue yCTpOMCTBA M IMPAKTUYECKOE NMPUMEHEHHE: NMOCTOSHHBIE MArHUTHI,
ANEKTPOMATHUTBI,  JJIEKTPOABUIATENlb,  YCKOPUTENHM  JJIEMEHTAPHBIX  YaCTHII,
MHIYKIHOHHAS TIEYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOIO My4YKa MArHUTHBIM MOJIEM.

JIuHMM UHTYKIIUM MarHUTHOTO TOJIS.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlericTBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHue 3JIeKTPOMAarHUTHOM HHIYKIUH.

IIpaBuino Jlenna.

3aBUCUMOCTb JJIEKTPOJBWKYIIEH CHJIBI HHAYKIMM OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccenenoBanue 1elCTBYS OCTOSHHOTO MarHUTa Ha PpaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON UHIYKIIHUH.

Paspneu 2. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUSA

Konebarenbhast cucrema. CBoOOAHBIC MeXaHWYECKHE KoJjieOaHus. ["'apMoHnUYecKue
konebanus. Ilepuon, vacrora, ammuryga u ¢asza xoneOanuid. [IpyKUHHBIA MasTHHK.
MareMaTtnyeckuii MasiTHUK. YpaBHEHUE TrapMOHMUYECKHX KoseOanuid. IIpeBpainenue
SHEPrUM NMPU TAPMOHUYECKUX KOJIEOAHUSX.

Konebarenbhpiii KOHTYp. CBOOOAHBIC AIEKTPOMArHUTHBIE KOJIeOaHUs B HACATHHOM
K0J1e0aTeNbHOM KOHTYpE. AHAJIOTHSI MEXAY MEXaHWYECKUMH M 3JIEKTPOMarHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHsSI DHHEPrUM B HJICATBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBienre o 3aTyxaloUMX KoyieOaHUsIX. BbIHYXIEHHbIE MEXaHUYECKHE
koseOanus. PezoHanc. BoiHyKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUsI.

[Tepemennspiil Tok. CHHYCOMIAIbHBIN MEPEMEHHBIN TOK. MONTHOCTh NMEPEMEHHOTO
TOKa. AMIUIUTYIHOE U IEUCTBYIOILIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKECHHUS.

Tpancpopmarop. IlpousBonctBo, mnepegaya W MNOTPeOJIEHUE AIEKTPUUECKOM
SHEPIrUU. OKOJOTMYECKHE PHUCKM MpPU NPOU3BOJACTBE 3NEKTpodHepruu. KynbTypa
HCIIOJIb30BaHUs DJIEKTPOIHEPI MU B IIOBCEHEBHOM KU3HMU.

TexHuueckue yCTpOUWCTBA U MPAKTUYECKOE IIPUMEHEHHE: JIEKTPUUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.



Jlemoncmpayuu

HccnegoBanne mapaMeTpoB — KoJieOaTeNbHOW  CUCTEMBI  (IPYXUHHBIA WU
MaTeMaTUYECKUIl MAsSTHHK).

HaGnronenue 3aTyxarommx KoJaeOaHmii.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Ha6nronenue pesonanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuwiorpaMmbl  (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUST OT BPEMEHU) Ui
AIEKTPOMArHUTHBIX KOJICOaAHUH.

Pezonanc nmpu  mocnemnoBaTENbHOM — COEAMHEHWHM  PE3UCTOpPA,  KaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojiesnb JIMHUY 3JIEKTPONEPENAYN.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Uccnenosanue 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJEOAHUI rpy3a HA HUTH OT JIJTUHBI
HUTH U MaccChl Ipy3a.

HccnenoBanne mnepeMEHHOrO0 TOKAa B LEMH W3 TOCIEIOBATEIIBHO COEAUHEHHBIX
KOHJEHCATOPAa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMACHUNIHbBLE 60JIHbL

Mexannueckue BOJIHBL, ycinoBus — pacnpoctpaneHus. Ilepuon.  CkopocThb
pacrpocTpaHeHus MW JiuHA BoOJIHBL.  [lomepeuHble Y NOPOJOJIBHBIE  BOJHBI.
WNurtepdepenius u audpaxius MeXaHHIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3ITYyUYECHHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmnuas opueHtauus BekTtopoB E, B, V B anexrpomarHutHoi BojHe. CBoMcCTBa
ANIEKTPOMATHUTHBIX BOJH: OTPAKEHUE, TMPEIOMIICHUE, TOJApu3amus, JIuQpaxius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[lIxana »JIEKTPOMAarHUTHHIX BOJH. [IpUMEHEHUE »SIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIBI pauOCBsI3U U TeJeBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEel Cpe/ibl.

TexHuyeckue yCTpOWCTBA U MPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YyJIbTPAa3BYKOBasi JUArHOCTUKAa B TEXHUKE M MEAUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO0pa3oBaHue M paCPOCTPAHCHUE MTOTIEPEUHBIX U MPOJAOTBHBIX BOJH.

KoneOmromeecs Teno kak UICTOYHUK 3BYKa.

HaOmronenue oTpakeHus U IPEJIOMIICHHUSI MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeninm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HaHC.



HaGnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUIUTYAOW M 4aCTOTOM
KOJe0aHU.

HccnenoBanne CBOWCTB AJIEKTPOMArHWTHBIX BOJH: OTPaXEHUE, MPEIOMIICHUE,
noJisipu3anus, rudpakuus, uHTepdEepeHITHS.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoauHEeHOE pacCIPOCTPAaHEHUE CBETA B OJHOPOIHOM
cpene. JIyu cBera. ToueuHblii ICTOYHUK CBETA.

OtpaxxeHnne cBera. 3akoHbl oOTpaxeHus cBerta. llocTpoeHue wu300pakeHWl B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3akoHBI TpejoMJIEHUs cBeTa. AOCOJIOTHBIN IMOKa3aTesb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii  yroa MOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. Lser.

Cobuparonye u paccenBarolue JUH3bl. ToHKas JnH3a. DOKYCHOE PACCTOSIHUE U
onTUYecKas cuja TOHKOM suH3bL. [locTpoeHue wn300paxeHUil B COOMpAOIUX U
pacceuBaromMX JuH3ax. @opmysia TOHKOM JIMH3BL. Y BEIMYEHHUE, 1aBAEMOE JIMH30M1.

[Ipenenbl NPUMEHUMOCTHA T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. MHtepdepenius cBera. KorepeHTHbIE MCTOUYHHMKHU. Y CIOBUS
HaOIIOCHUS MAaKCUMYMOB M MHUHHUMYMOB B WHTEP(GEPEHIIMOHHOW KapTUHE OT JBYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakaus cBera. udpakiuoHHas pemérka. YcClIoBUE HAOMIOACHUS TIaBHBIX
MaKCMMYMOB IIpY MaJI€HUU MOHOXPOMATUYECKOIO CBETa Ha JU(PAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuueckue ycTpoWcTBa M IMPAKTHYECKOE IPUMEHEHHUE: OYKH, JIyla,
¢doToannapar, IPOEKUUOHHBINA ammapar, MUKPOCKOI, TEJIECKOIl, BOJIOKOHHAs OITHKA,
nudpaklMOHHAs PEMIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsMonHEiHOE  PacHpOCTpPAHEHWE, OTPAKEHHWE MW IPEJOMIIEHUE  CBETA.
OnTuyeckue MpuOOPHI.

[TomHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOTa, TEJIECKOIA.

Habmronenune natepdepeHInm cBera.

Ha6nronenue nudpaxiuu ceera.

Habmronenune nucnepcuu cBera.

[TonydyeHue cnekTpa ¢ MOMONIBIO TPU3MBI.

[Tonyyenue cnekTpa ¢ mOMONIbI0 JUPPAKIUOHHON PEIETKY.

Habmronerune nonsipu3aliny cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne nokazaress npeioMJIeHNs CTEKIa.



UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Habmnronenue nucnepcuu cBera.

Pazgea 3. OcHOBBI cClIeHAJIBHOM TEOPHU OTHOCHTEIBLHOCTH

I'paHnIBl TIPUMEHMMOCTH KJIACCHYECKONM MexaHUKH. IlocTynaTel crienHanbHOR
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
MPUHINI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHU U COKpAIllCHUE
JUIAHEL.

SHCpFI/I}I U UMITYJIbC pGHHTHBHCTCKOﬁ HJaCTHUIbI.
CBs13b MacCCHI C BHCpFHeﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ HJaCTHUILbI. BHCPFI/I}I ITOKOsI.

Pasnen 4. KBanToBas pusuka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®oronsl. ®opmyna [Inanka cBa3u sHepruu (HOTOHA C €ro YacTOTOM. DHeprus u
UMITYJIbC (POTOHA.

OtkpoiTue U uccnegoBanue (orordpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
botoapdexra. VYpaBHenue OiHiTelHa I QoTtodddekra. «KpacHas rpaHULIA»
dhororddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoWcTBAa M MPAKTUYECKOE TNPHUMEHEHHE:  (POTOAIEMEHT,
¢doTonaTuuk, conHeuHas OaTapesi, CBETOJUO/.

Jlemoncmpayuu

doT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTOdQDEKTa.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenr aroma Tomcona. OmnbiTel Pesepdopaa mo paccessHUI0O 0 -YacTHII.
[Inanerapnas monens atoma. [loctynarel bopa. U3nydyenue u nornouenue GOTOHOB MPU
IIEpexo/ie atoMa C OJHOIO YPOBHsS JHEpruM Ha Apyroil. Buabel cnekTtpoB. CriekTp
YPOBHEW 3HEPIUH aTOMa BOAOPO/IA.

BonnoBeie cBoiictBa yactuil. Bomnbl ae bpoinsg. KopnycKynsipHO-BOJIHOBOU
Tyaau3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHnueckre yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHUWE: CIEKTPaJbHbIA aHAIU3
(cnekTpockon), Ja3ep, KBAHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.
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HaGnronenue nuHeWyaThIX CIEKTPOB U3ITyUEHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol
Habmoienue TMHER4YaToro CexKTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JIOKA3bIBAIOLIME  CIOKHOCTH CTpoeHus sapa. OTkpeiTHe
pannoaktuBHOCTH. OmnbITel Pe3epdopna mo ompeneneHuro cocraBa paguoaAKTUBHOTO
usnyuyeHusi. CoiicTBa anbda-, 6eTa-, raMmma-u3inydeHus. BiausHue paqnoakTHBHOCTH Ha
’KUBBIE OPTaHU3MBI.
OtkpeiTHe mnpoTOHa M HeWtpoHa. Hykimonnas wmonens siapa [eiizenOepra—
WBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Tomsl.
Anbda-pacnaa. DIEKTPOHHBIA M MO3UTPOHHBIN OeTa-pacman. ['amma-uznydeHue.
3aKOH paJuOaKTUBHOTO pacraja.
DOHeprus CBA3M HYKJIOHOB B sifpe. AnepHbie cuibl. Jlepekt Macchl siapa.
SnepHble peakuuu. JleneHue U CUHTES sI€Ep.
Snepubiit peaktop. Tepmosinepubiii cunTe3. [IpoOiemMbl U EPCHEKTUBHI SACPHOMN
DHEPreTUKU. JKOJIOTHUECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.
DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
MeTop1 Ha0JIIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUL.
dyHaamMeHTalbHbIE B3auMOoeicTBUA. EqUHCTBO (pr3nueckoi KapTUHBI MHpa.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: J03UMETp, Kamepa
BuiibcoHa, siaepHbIi peakTop, aToMHast boMoa.
Jlemoncmpayuu
CuéTunK NOHU3HPYIOIINX YaCTHL.
Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB YyacTull (110 TOTOBBIM (oTOrpadusim).

Pazgen 5. JjieMeHTHI aCTPOHOMMHU M ACTPOPUZNKHU

OTtanbl pa3BUTUS acTpoHOMHU. [IpHUKIamTHOE M MHPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMUM.

Bup 3B€3nH0r0 HeOa. Co3Be3us, ApKue 3BE3/IbI, IUIAHETHI, UX BUJAUMOE JIBUKEHUE.

Comnneunas cucrema.

Counnne. ConHeuHas akTUBHOCTh. MicTounuk sHeprun ConHIa U 3BE3/1. 3BE3bI, UX
OCHOBHBI€ XapaKTEPUCTUKU. J[MarpamMa «CIEeKTPaJIbHBIN KJIACC — CBETUMOCTBY. 3BE3/bI
TJIaBHOM TOC/IEIOBATCILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTDB» JJI 3BE3]1 TJIaBHOM
MocJieIoBaTeNbHOCTH. BHyTpeHHee cTtpoenue 3BE31. COBpEMEHHBIE MPEACTABICHUSA O
MPOUCXOXKICHUM U 3BOOIMKA COTHIIA U 3BE3/1. DTaIbl )KU3HU 3BE3]I.

Mrneunsiit I[lyte — nHama [amaktuka. Ilonoxenune u naBuxenue CosiHIIA B

lNanaktuke. Tumnbsl ranaktuk. Paguoramaktvky u kBaszapbl. UEpHbBIE IBIPHI B AApax
rajaKkTHK.
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Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06ma. Pa3Oeranue rajnakTHK.
Teopus bonbiioro B3peiBa. PenuMkToBOE HM3ITyUyeHUE.

MacmrabHas ctpyktypa BeenenHoii. MeraraiakTuka.

Hepeméunble mpo0iieMbl aCTPOHOMUMU.

Vuenuuecxkue nabooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C  HCIOJIb30BAHUEM  KOMITBIOTEPHBIX
NPWIOKEHUH JIs ONpeIeTICHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/1uss CEeBEpHOIro MOJyIIapusi U IPKUE 3BE3IbI.

Ha6nronenus B Teneckon JlyHsl, mianet, Muegnoro [lyrn.

O6o01maonee NOBTOpeHUe

Ponb Gusnku u acTpOHOMHUHM B 9KOHOMHYECKOU, TEXHOJIOTUYECKOM, COLIUMATIBHON U
ATUYECKON cdepax ACATENHHOCTH YENIOBEKa, POJIb U MECTO (PM3WKM W aCTPOHOMHH B
COBPEMEHHOW HAyYHOW KapTHUHE MUpPaA, poJib (PU3HUECKOW TEOpUH B (HOPMUPOBAHHU
MPEACTABICHUN O (U3MYECKOW KapTHUHE MHpa, MECTO (PU3UYECKON KapTHUHBI MHpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIC.

MeknpeaMeTHbIE CBSA3H

Nzyuenne kypca ¢pusuku 6a3o0Boro ypoBHs B 11 kiacce oCylecTBISIETCS C YUYETOM
COJIEPKATEIIbHBIX MEXKIPEIMETHBIX CBA3EH ¢ KypcaMu MaTE€MaTWUKH, OMOJIOTUU, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie noHamus, CBA3aHHBIE C HW3YYCHHEM METOJOB HAYyYHOIO
MO3HAHUS: SBJICHUE, HAYy4YHBIN (PakT, rumoTe3a, puznueckas BEJIMYMHA, 3aKOH, TEOPHS,
HaOJII0ICHUE, SKCIIEPUMEHT, MOAECIMPOBAHUE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pellleHHE CUCTEMbl YpPaBHEHHUH, TPUTOHOMETpUYECKUE (DYHKIIUU:
CHHYC, KOCHUHYC, TAaHI'€HC, KOTAaHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBl M HX IIPOEKIMA HAa OCU KOOPAMUHAT, CJIOKEHHUE BEKTOPOB, ITPOU3BOIHBIC
AJIEMEHTAPHBIX (YHKIHUHN, TPU3HAKK MOA00USI TPEYroJIbHUKOB, OINpEeieHUE IO
IJI0CKUX QUryp u oobEéma Ted.

buonocus: snexTpuyeckue SIBICHUS B KUBOU MPUPOE, KOJIeOATEIbHbIE TBUKEHUS
B JKMBOM MNPHUPOJEC, ONTHYECKUE SIBJICHUS B >KMBOM IPUPOJIC, ICHMCTBUE pAJAUALIMU HA
YKHABBIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTALINYECKAS] CTPYKTypa TBEPABIX TE,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHaIH3.

l'eoepagusa: MarHuTHBIE TONIOCA 3€MIIM, 3aJie)KHM MArHUTHBIX pya, (hoTrochEmka
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3€MIIETPSCCHUH.

Texunonocusa:  JNWHWUWA  DJIEKTpOIIEpENad, TEHEpaTop  IEPEMEHHOr0  TOKa,
3JIEKTPOJIBUTATEIIb, MHAYKIIMOHHAS TI€Yb, pajap, paAuONPUEMHUK, TEIEBU30p, AaHTEHHA,
tenepon, CBY-meub, NPOCKIMOHHBIA ammapaT, BOJIOKOHHAash ONTHKA, COJIHEUHAs
Oatapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHOTO mnpenmera «@Du3WKa» HA YPOBHE CPETHErO 0O0IIero
obpazoBaHus (0a30BbI YpPOBEHB) JOJDKHO OOECIEUUTh JOCTHKEHHE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI
JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUS ydeOHOro mnpeamera «Du3uKa» TOIKHBI

OTpaXaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOyYarolmuxcs  PYKOBOACTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TMO3HUIMEH JIMYHOCTH, CHCTEMOM  IIEHHOCTHBIX
OpUEHTAlU/, MO3UTUBHBIX BHYTPEHHUX YOEKACHHUH, COOTBETCTBYIOUIUX TPAJAUIIMOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, pacIIMpEHUE >KU3HEHHOTO OIbITa U OIbITa
NEATEIbHOCTH B TIPOLECCE pEaNM3alMd OCHOBHBIX HAIIPABICHUNA BOCIUTATEIBLHOU
NEATENbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK OOYYAIOMIETOCS KaK AaKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

MIPUHATHE TPaAUIIMOHHBIX 00111€4eTOBEUECKUX T'YMaHUCTUYECKUX u
JEMOKPATHUYECKHUX LIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpEcax IPa)XKIaHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHu3allny;

YMEHHUE B3aHMMOJICMCTBOBATH C COLMAIBHBIMA MHCTUTYTaMU B COOTBETCTBHM C HX
(YHKIIUAMHY 1 HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILICHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh ~ OILICHMBATh CHUTYallMI0O W TPUHUMAaTh OCO3HAHHBIC pPEIICHHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBICE HOPMbI M IIEHHOCTHM, B TOM YHCIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKJIIOYash 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (PU3NYecKoil HayKe;

5) TpyA0BOro BOCIIUTAHUSI:
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UHTEPEC K pa3NuyHbIM cpepaMm npodhecCUOHATBLHOU NESTeIbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (PU3MKOW M TEXHUKOW, YMEHUE COBEpIIATh OCO3HAHHBIN BBHIOOp Oymyuiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KIU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpa30BaHHMIO B 0OO0JIaCTH
(Y3UKY HA IPOTSHKEHUU BCEH KU3HH,

6) 3K0JIOTrNYeCKOTr0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTD HKOJIOTHYECKOM KYJIbTYPbl, 0CO3HAHUE TJI00AIBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHUE M OCYLIECTBJICHUE JIEWCTBHM B OKPYXKAIOWIEH CpeAe Ha OCHOBE
3HAHMS 1IeJIe YCTOMUMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacCUIMpPEHUE OIbITa ACATEIBHOCTH JKOJOTMYECKOW HAMpPaBIEHHOCTH HA OCHOBE
UMEIOIIHNXCS 3HAHUH 110 (PU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HUUECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAay4YHOM N€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE U3YUEHUS
GU3MKN  OCYIIECTBISATH  MPOEKTHYID W HMCCIEAOBATENbCKYIO  JCSTENbHOCTD
WHIUBUTyaJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUSA
ba3oBble J1ornuyeckue AeMCTBUA:
CaMOCTOSATEIIEHO (OPMYJIUPOBATh M AKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;
ompeneniaTh TIeNu ACATENBbHOCTH, 3a/aBaTh IMapaMeTphl W KPUTEPHH UX
JIOCTHKCHUS,
BBISIBJISITh 3aKOHOMEPHOCTH W TIPOTUBOPEUYHS] B PacCMaTPUBAEMBIX (PU3MUESCKUX
SIBJICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJEMbl € Y4€TOM aHajdu3a HWMEIOUIUXCS
MaTepUAIIbHBIX U HEMAaTePUAIIBHBIX PECYPCOB;
BHOCHUTh KOPPEKTHBBI B JIEATEIHLHOCTH, OILICHHMBATh COOTBETCTBHE pE3yJbTAaTOB
1IEJISIM, OIICHUBATh PUCKH TOCIICICTBUIN JEATCIILHOCTH,
KOOPJIWHHUPOBATh W BBITIONHATE PabOTy B YCIOBUAX PEaNbHOTO, BUPTYaJIbHOTO
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHS,
pa3BUBaTh KPEATHBHOE MBIIIICHHUE MPH PEIISHUH )KU3HSHHBIX ITPOOJIeM.
ba3oBble ncciiegoBarTe/bCKHe AeiiCTBUS.
BJIQJCTh HAYYHOH TEPMHHOJOTHEH, KIIOUCBBIMA TOHATUSAMH M METOJIaMHU
(bu3nYecKoi HayKH;
BJIQJCTh HAaBBIKAMH Yy4eOHO-HCCIICIOBATEIHCKOH M TPOEKTHOW JEATEIHHOCTH B
obnactu (hU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOUCKY METOJIOB
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pemieHuss 3afa4  (U3MYECKOTO COJEp)KAHMS, MPUMEHEHHIO pPa3IMYHBIX METOJIOB
MO3HAHUS;

BJIAJETh BHUJAAMH  JEATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUSA, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3JIMUHbBIX YYEOHBIX CUTYalUsX, B
TOM YHCJIE TIPU CO3/IaHUM YUEOHBIX MPOEKTOB B 001acTU (PU3UKH;

BBISIBIISITh IPUYMHHO-CJICJICTBEHHBIE CBSI3U U aKTyaJIU3UpOBaTh 3a]1a4y, BBIABUTAThH
rUNoTe3y €€ pelleHus, HaXOUTh apryMEHTHI JUIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PELICHMS 3aJaud Pe3yJIbTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, POTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

CTaBUTb U  (QopMyIupoBaTh COOCTBEHHBbIE 3aJaud B  0Opa30BaTEIbLHOU
JESITeIbHOCTH, B TOM YHCIIC TIPU U3YYCHUH (DU3ZHUKY;

JaBaTh OLEHKY HOBBIM CHTYAIIUSIM, OIICHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh  MEPEHOCUTh 3HaHUA 1O (PU3MKE B  NPAKTUYECKYyI0  00JacTh
KU3HEAESTEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, TPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOIYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ nnpopmanueii:

BJa/IeTh HABbIKAMHU [OJIy4€HHUS HHOpMaALMU (PU3NYECKOTO COACPKAHUS U3
HMCTOYHUKOB pa3HbIX THIIOB, CaMOCTOATEIbHO OCYILECTBIATH IOWUCK, aHaJU3,
CHUCTEeMATHU3alMI0 W WHTEPIPETalnui0 HHPOPMAIMN PA3IWYHBIX BUIAOB U  GopM
MIPEACTABJICHHUS;

OLICHUBAThH JOCTOBEPHOCTHh UH(OpMALINH;

UCIOJIb30BaTh CPEICTBA UH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pEIIeHNM KOTHUTWUBHBIX, KOMMYHHMKATHBHBIX ¥  OPraHU3allMOHHBIX 3aJad C
coOyofeHueM  TpeOOBaHMI  APrOHOMHUKH, TEXHUKHM  OE€30MAaCHOCTH, TUTUECHBI,
pecypcocOepekeHuns, NpaBOBbIX M ATHUYECKUX HOPM, HOPM HMH(POPMALIMOHHON
0e30I1acHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJEp’KaHUs B pPa3IMYHBIX popmarax ¢ yuyéTom
Ha3HauYeHHUs HMH(OpMALMK M 1EJIeBOM ayJIWTOPHH, BBIOMpas ONTUMAIbHYIO (QopMy
MPEACTABICHUS U BU3YyaIH3aLUU.

KoMMmyHuKkaTHBHBIEe yHHUBepcaibHble yueOHbIe 1eiiCTBHA:
OCYIIECTBIISITH OOIICHNE HA YpOKaX (PM3WKH U BO BHE-YPOUHOU ACSITEIbHOCTH;
pacmo3HaBaTh MPEANOCHUTKYA KOHGIUKTHBIX CUTYAIlMi U CMSATYATh KOH(IUKTHL;
pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOIO TOUKY 3PEHUS C UCTIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;
MOHMMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M HWHAWBHIYaJTbHOM
paboThI;
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BBIOMPATh TEMATUKY M METOJIbI COBMECTHBIX JIEUCTBUM C YU4ETOM OOIIMX MHTEPECOB
Y BO3MOKHOCTEM Ka)K0T0 YieHa KOJUIEKTHBA;

MIPUHUMATH L€ COBMECTHOU JESATEIBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBHUS IO €€ TOCTUKEHUIO: COCTABJIATH IUIaH JEUCTBUN, PACHPEAEIATH POJIU C YUETOM
MHEHUH y4aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOUM pabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXKJIOTO YYAaCTHUKA KOMAaH[bl B OOIIMIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeiaraTb  HOBBIE  MPOEKThI, OLECHWBAaTh W€ C TO3WIMA HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIJISITh NO3UTUBHOE CTPATETHUYECKOE MOBEACHUE B PA3NMYHBIX CUTYyalUsX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe YHHUBepCaJbHbIe Y4eOHbIE 1eiCTBUS
Camoopranusamnus:
CaMOCTOSITENIbHO OCYILIECTBIIATH I03HABATEIbHYIO JI€ATEIBHOCTh B 00J1aCTH (PU3UKU
Y aCTPOHOMUHU, BBIABIISATH IPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 331aUH;
CaMOCTOSTENIbHO COCTaBJISATh IJIAH PEIICHHs] PACUETHBIX M KAayeCTBEHHBIX 3ajad,
IJIaH BBIMOJIHEHUS MPAKTHYECKOM paboThl ¢ Y4Y4ETOM HMMEIOUIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHHUIH;
JaBaTh OLICHKY HOBBIM CUTYaLUsIM;
pacuMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;
JenaTb ~ OCO3HAHHBIM  BBIOOp, AapryMeHTUpoBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHUIO APYIAUIIMU B 00JaCTH (PU3KKH,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.
CaMOKOHTPOJIb, SMOIMOHAJILHBIN HHTEJJIEKT:
NaBaTh OLEHKY HOBBIM CHUTyallMsIM, BHOCHUTb KOPPEKTHBBI B JIE€SITEIIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEIISIM;
BJa/IeTh HaBBIKAMU I103HABATEIbHOUW pe(dIeKCUU KaK OCO3HAHMS COBEpIIAEMbIX
JNEUCTBUI U MBICIUTENBHBIX IMPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;
HCIIONIb30BaTh MPUEMBI pEeIEKCUU JUIsl OLIEHKM CUTyalud, BbIOOpa BEPHOTO
peLIeHus;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHMS 110 X CHUKEHHUIO;
OpUHUMATh MOTHUBBI W apryMEHThl JAPYIMX TIPU aHaju3e pPe3yJbTaToB
NEeSTENbHOCTH;
OpPUHUMATh ce0sl, MOHMMAas CBOU HEJJOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHBBI W apryMEHTbl JPYrMx IIpU aHaIM3€ pPe3yJbTaTOB
NEeSATENbHOCTH;
NPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.
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B mpomecce moCTHKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOrpaMMbl IO
(dbu3uKe 11 YpOBHS CpeIHero ol1ero oopazoBaHus y 00y4arommuxcsi COBEPIICHCTBYETCS
AMOITMOHAIBHBIN MHTEIUIEKT, TIPEANOIararonmi copMUPOBAaHHOCTD:

CaMOCO3HaHHs, BKJIIOYAIOIIETO CIOCOOHOCTh ITOHUMAaTh CBOE HSMOILMOHAILHOE
COCTOSIHHE, BUJICTh HAIMPABJICHUS Pa3BUTHSI COOCTBEHHOW AMOIMOHAIBLHOU cephl, OBITH
yBEpPEHHBIM B ce0¢;

CaMOpETYJIMPOBAaHUSA, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHUE IPUHHUMATH
OTBETCTBEHHOCTH 33 CBOE MOBEJICHUE, CIIOCOOHOCTh aIalTUPOBATHCA K SMOLMOHAIbHBIM
U3MEHEHUSM U TIPOSBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIONIEH CTPEMJICHHME K JIOCTHXKEHUIO LEJIH U
yCIieXy, ONTHMHM3M, WHUIMATUBHOCTb, YMEHHE JEWCTBOBaTh HCXOJd W3 CBOMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh IIOHMMATh SMOIIMOHAILHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €0 MPU OCYIIECTBICHUHN OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO U
COIEPEKNUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOUYANOIIUX CIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, POSBIIATh HHTEPEC U pa3peiatb KOHQIUKTHI.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOyuyenus B 11 kjacce mpeamMeTHbIE pe3ysbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HaA IMpUMEpax poJib U MecTo (PU3UKU B (POpMUpPOBAHUU
COBPEMEHHOW HAYyYHOM KapTHUHBI MHpPA, B pPA3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TMPAKTUYECKOW [ESITEIbHOCTH JIIOJIEH, UEIOCTHOCTh W €IMHCTBO
(U3UYECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI MPUMEHEHUS M3YYCHHBIX (PU3NYECKUX MOJENEH: TOUYEeUHBIN
ANEKTPUUYECKUN 3apsif, Jyd CBETa, TOUYEUYHBIM MCTOYHUK CBETA, siAEpHAsi MOJIENb aToOMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTIO ]Ipa MpU PEIICHUH (PU3NYECKHUX 3a]1ay;

pacrio3HaBath (uznueckue sBieHUsl (MPOIECChl) U OOBIACHATH MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH ¥ KBAHTOBOW (PU3UKHU: JJIEKTPUYECKAs TMPOBOJAUMOCTb,
TEILUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JEHUCTBUSA TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JICKTPOMArHUTHAs UHIYKIUS, JEUCTBUE MAarHUTHOIO TOJISI HA MTPOBOJHUK C
TOKOM U JIBMOXKYUIUICS 3apsiji, JIEKTPOMArHUTHbIE KOJIeOaHUsI U BOJIHBI, IPSIMOJIMHENHOE
pacnpocTpaHEeHUE CBETa, OTpaKeHHe, MpesoMiieHue, uHTepdepeHuns, AUGpakuus U
MOJISIpU3aIisl CBETa, JIUCIIepCUsi cBeTa, (orodnekrpudeckuit 3¢gdekt (dhoTodrddexr),
CBETOBOE JIABJICHHE, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aroMa BOJOPOAA,
€CTECTBEHHAsA U UCKYCCTBEHHAs! PaAMOAKTUBHOCTH;

ONMKCHIBATH M3YYECHHbIE CBOWCTBA BellecTBa (DJIIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKHE, BJEKTPUUECKYI0 MPOBOAUMOCTH PA3IUYHBIX CpPEJ) U BJIECKTPOMArHUTHbBIC
SBJICHHSI (TIPOIIECCHI), UCTIONB3Ysl (DU3NYECKHE BEITUUYMHBI JJICKTPUUYCCKUN 3apsij, Cuiia
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TOKa, JJIEKTPUYECKOE HANPSIKEHHUE, DJIEKTPUYECKOE CONPOTHUBIICHHE, Pa3HOCTh
NOTEHLMAJIOB, MIEKTPOABHKYILAsA CUjla, paboTa TOKa, MHIYKLUS MarHUTHOT'O NOJIs, CUJIa
Amnepa, cuna JlopeHla, WHAYKTHBHOCTb KATYIIKH, SHEPIUsl 3JIEKTPUYECKOrO U
MarHMTHOTO TOJIEH, MEPHOJ U YacTOTa KoJebaHui B KoJaebaTeIbHOM KOHTYpE, 3apsij U
CWila TOKa B MPOIECCe TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHWi, (PoKycHOe
pacCTOSIHME M OINTUYECKas CHJIA JIMH3bI, IIPU ONKMCAHUM IPABWIBHO TPAKTOBATh
(¢u3NYECKUN CMBICI HUCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHMs M €IMHULIbI, YKa3bIBATh
(bopMyIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUUYUHY C IPYTUMH BEIMYMHAMH,

OTMUCHIBATh U3YYCHHbIC KBAHTOBBIC SIBJICHUS M MPOIECCHI, UCTIONB3YS (hU3HUECKHE
BEJIMYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YAaCTOTa CBETA, SHEPTHs
U UMIIYJIbC (POTOHA, IEPUO]] IOJTypacaa, SHEPTHUS CBA3H ATOMHBIX S/I€P, IPU OMMCAHUU
MPABUJIBHO TPAKTOBATh (DU3MUECKUI CMBICI UCIIOJIb3YEMbIX BETMYHMH, UX 0003HAUYCHUS U
€AVHUIIBI, YKa3bIBaTh (POPMyJIbI, CBA3BIBAIOIIME JAHHYI (PU3UYECKYIO BEIMYHHY C
APYTUMU BEIMYUHAMM, BBIYUCIISTh 3HaYEHUE (PU3HUYECKON BEJIMYUHBI,

aHAJIM3UPOBATh (PU3NUYECKUE MTPOLIECCHI U SIBICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI
Y OpUHIMIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U NapaJIeIbBHOIO COEAMHEHUS
IIPOBOAHUKOB, 3aKoH Jlxoyns—JleHna, 3aKkOH SJIEKTPOMATHWUTHOW HMHIYKIMH, 3aKOH
NPSAMOJIMHEMHOTO  paclpOCTPAaHEHUsI CBETa, 3aKOHbl OTPAaXXEHUs CBETA, 3aKOHBI
NpEeJIOMIIEHUSI CBETa, ypaBHEeHUE OWHIITEHHa A (orodddexra, 3ak0OH COXpaHEHHUS
DHEPIUH, 3aKOH COXPAHEHUs HMIIYJIbCa, 3aKOH COXPAHEHUsS 3JIEKTPUYECKOro 3apsja,
3aKOH COXPaHEHHUsI MacCOBOTO YMCIIA, ITOCTYJIAThl bopa, 3aK0H palnOaKTUBHOTO paclaja,
IpyU 3TOM pa3IUyaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTHYecKOe
BBIPAKEHHE U YCIIOBUS (TPaHUILIbl, 00JACTH) NPUMEHUMOCTH;

ONpPENENATh HAIpPAaBJICHUE BEKTOPAa WHAYKIIMM MAarHUTHOIO IIOJS IPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTh W OMNMCHIBATh HM300paKEHHUE, CO3/1aBAEMOE IJIOCKUM 3€pKajoM, TOHKOH
JIMH30M;

BBINIOJIHATH SKCIEPUMEHTBI IO UCCIIETOBAHUIO (PU3NYECKUX SBJICHUN U MPOLIECCOB C
UCIIOJIb30BaHUEM TMPSMBIX M KOCBEHHBIX H3MEpEHUM: Npu 3TOM (OPMYJIHPOBATH
npobiieMy/3agadyy M THIOTE3Y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEAJI0KEHHOTO0 000pyI0BAHMS, MPOBOAUTH OMBIT U (POPMYJIUPOBATH BHIBObL;

OCYUIECTBJISATh NPSIMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIUYMH, [IPU ITOM
BbIOMpATh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHHs U HCMOJIb30BaThb W3BECTHBIE METObI
OLICHKH MOTPEMIHOCTEN U3MEPEHHU;

HCCIIEIOBaTh 3aBUCUMOCTH (DPU3MUYECKUX BEJIUYMH C HCIOJB30BAaHUEM MPSMBIX
M3MEPEeHUI: TpU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DUKCHPOBATh PE3yJIbTAThI
MOJIyYeHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJAE TAOIUI M TpadUKOB, J€JaTh
BBIBOJIBI 10 pE3YJIbTaTaM UCCIIEI0BAHNUS;
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coOmro1aTh NMpaBuiia 6€30MacHOTO TPY/a MPU MPOBEICHUH HCCIIEIOBAHUM B paMKax
y4eOHOTO SKCIEPUMEHTa, YYeOHO-UCCIEA0BATEIbCKOM M MPOEKTHOW NEATEbHOCTH C
MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U TaOOpaTOPHOTo 000pyA0BaHNUS;

pemath pacu€THbhIC 3aJaud C SBHO 3alaHHOM (U3UYECKON MOJENbI0, HCIOIb3Ys
¢u3nYecKkue 3aKOHbI M TPUHIMIBI, Ha OCHOBE aHaju3a YCIOBUSA 3aJlayd BBIOUpATh
(bU3MYECKYI0 MOJICIIb, BBIJIETATh (PU3NYECKUE BEIMUUHBI U (OPMYITBI, HEOOXOIUMBIE IS
e pellleHus, MPOBOJUTHh PacUYEThl U OIEHUBATH PEATBHOCTh MOJYYEHHOI'O 3HAYCHHUS
(M3UYECKON BETMYNHEI;

pelath KadeCTBEHHBIC 3a/ayd: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[ENOYKY pACCyXKJIEHUH C ONOpOMl Ha U3YyUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nYecKue SBICHUS;

MCIIONIb30BaTh MPU PEUICHUH YYeOHBIX 3aJad COBpEMEHHbIe HH(POPMAIMOHHBIE
TEXHOJOTHH JJIi TIOWCKA, CTPYKTYPHUPOBAHUS, HWHTEPIPETAlMM M MPEICTaBICHHUS
y4eOHOM 1 Hay9IHO-TIOMYJIIPHON WH(OPMALIUY, TTOTyYEHHOW U3 PA3IUYHBIX UICTOYHHUKOB,
KPUTHUYECKU aHATM3UPOBATH MOIyHaeMy0 HHGOPMAIIHIO;

OOBSCHSTH TPHUHIUIIBI JEUCTBUS MAIlIMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3ianyaTh YCIOBHS X O€30MaCHOTO MCIIOIb30BAHUS B MOBCEAHEBHON KU3HU;

MPUBOIUTH TPUMEPHl BKJIAa POCCHICKUX M 3apyOeKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

UCIOJb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEAHEBHOW >KU3HU JUIS
oOecrieyeHuss 0€30MacCHOCTM MpU OOpallleHnH ¢ npudopaMu M TEXHUYECKHUMH
YCTPOMCTBAMHM, IJIi COXPAaHEHUS 300POBbA M COOJIOJEHUS HOPM HKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYNIE C BBHITOJIHEHUEM PA3IMYHBIX COLMAIIBHBIX POJIEH, MIIaHUPOBAThH
paboTy TpyMNIbI, palUOHAIBHO paclpeAeisiaTh O0S3aHHOCTH W IJIAHUPOBATh
AESTeNbHOCTh B HECTAHIAPTHBIX CHUTYAIMsIX, aJleKBaTHO OIICHHBATh BKJIAJ] KaKIOTO U3
YYaCTHUKOB TPYMIIBI B PEUICHUE PACCMAaTPUBAEMOM MPOOIEMBI.
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TEMATHYECKOE INIVIAHUPOBAHUE

11 KJIACC
Ne ((HanmeHnoBanue pa3zienon ‘ KommmuectBo wacos ‘ DnexTpoHHbIEe (IUPPOBEIC)
/11 U TEM MPOrpaMMBbI Beero | Konrpomssie |[[Ipaktiueckue 00pa3oBaTelibHbIC PECYPChI
paboThI paboThI
Pa3znex 1. DJIEKTPOJUHAMMKA ]
1.1||MarauTHOE TI0JIE. 11 1 3 bu6mmoreka [IOK
DJIEKTpOMAarHUTHAs https://m.edsoo.ru/7f41c97c
WHTYKIHSI
|I/IT0r0 0 pazzeny H 11 H |
|Pa3)1e.11 2. KOJIEBAHMUS 1 BOJIHbBI |
2.1 ||[MexaHuuecKkue u 9 1 bu6mmoreka [JOK
3JIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
KoJieOaHus
2.2 |[MexaHuuecKue u 5 1 bu6mmoreka [JOK
3JIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
BOJTHBI
2.3|Ontrka 10 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
[WToro no pasyieny | 24 | |
|Pa3zle.11 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH |
3.1||OCHOBBI crIeIUATILHOM 4 1 bu6nmoreka [JOK
TEOpUHU https://m.edsoo0.ru/7f41c97c
OTHOCHUTEIILHOCTH
|I/IToro 10 paszeny H 4 H ’
|Paszle.11 4. KBAHTOBAS ®U3UKA ’
4.1|9memMeHTh KBaHTOBOM 6 bu6mmorekxa [IOK
ONITUKHU https://m.edsoo.ru/7f41c97c
4.2|Ctpoenue aToma 4 bubnuorexa [IOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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Ne ([HanmeHnoBanue pa3zenos KonunuecTBo uacos ‘ DOnekTpoHHbIE (IUGPOBEIE)
n/m 1 TEM IIPOTPAMMBI Beero || Konrposnssie |[[pakTiueckue 00pa3zoBaTeNbHBIC PECYPCHI
paboThI paboThI
4.3||ATomHOE 511pO 5 bubmuorexa [IOK
https://m.edsoo.ru/7f41c97c
|I/ITOro 0 pazaeiy H 15 H ‘

|Pa311e.11 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOOPU3INKU

5.1|| DnemMeHTBl aCTPOHOMUU 7 1 bubnmoreka [JOK
1 acTpoU3UKH https://m.edsoo.ru/7f41c97c
|I/ITOro o pazaeny H 7 H ‘

IPazzen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maroree 4 bubmuoreka [JOK
IIOBTOPEHHE https://m.edsoo.ru/7f41c97c

|I/ITOro 10 pa3zeny H 4 H ‘

|Pe3epBHoe BpeEMs H 3 H ’

OBIIEE KOJIMYECTBO 68 4 7

YACOB I1O ITPOI'PAMME

HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KomngectBo yacos Tau HUS
OJIMYECTBO 4aco [ara n3yue DICKTPOHHEIC
[\
Ne Tema ypoka Bcero|Koutpo||I[Ipaktu| [lnan | ®akr ungposbie
/11 oOpa3oBarebHbIE
JIbHBIC || YCCKHE
bl
paboThl|| paboThI peeype

1 ITocTossHHBIC MAarHUTHI U HX 1 bu6anoreka LIOK
B3auMoOIercTBUE. MarHuTHOE https://m.edsoo.ru/ff0c9778
nosie. Bektop MarHuTHON
MHAYKIUU. JIMHUKM MarHuTHON
WHIYKIAH

2 MarauTHoe 1noJje NpoBOJHUKA 1 bu6muoreka [JOK
¢ TokoM. OmsIT DpcTesa. https://m.edsoo.ru/ff0c98fe
BzaumoneiicTrue
MIPOBOJIHUKOB C TOKOM

3 |JIaGoparopHas paboTa 1 1 bu6muoreka [JOK
«I/IqueHHe MArHUTHOTO TI0JIS https://m.edsoo.ru/ff0c98fe
KaTYIIKHA C TOKOM»

4 JlelicTBEe MarHMTHOTO OIS Ha|| 1 1 bubnmnorexa LIOK
pOBOAHUK ¢ ToKOM. Crita https://m.edsoo.ru/ff0c9ac0
Awmriepa. JlaboparopHas
pabora «MccnenoBanue
JIEUCTBUS MTOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM)



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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/o

Tema ypoka

KoanuectBo yacoB

Jara uzydenus

Bcero|Koutpo
JIbHBIE

paboThI

[IpakTu
YecKue
paboThl

Ilnan || daxt

DJIEKTPOHHBIE
udpoBbie
oOpa3oBaTenbHbIC

pecypchl

JlelicTBME€ MAarHUTHOTO TOJIST HA
JBIDKYIIYIOCS 3apSIKEHHYIO
yactuily. Cuna JlopeHia.
Pabota cuisl Jlopenua

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DIIeKTPOMArHuTHasE MHYKITHUS.
IToTok BekTOpa MAarHUTHOM
unaykuuu. J1C uaayKkuum.
3aKOH 3JIEKTPOMAarHUTHON
unaykuuu Papanest

JlaGopaTopHnast pabota
«HccnenoBanue SIBJICHUS
ANEKTPOMArHUTHOMN

UHIYKIIAN»

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHUE
camounaykuuu. 3/1C
CaMOUHYKIIUU. DHEPrust
MarHUTHOT'O TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMAarHuTHOE
oJjie

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

TexHuuyeckue ycTporucTBa U X
MIPUMEHEHHUE: TTIOCTOSIHHBIC
MarHuThl, 3JICKTPOMArHUTHI,
AJIEKTPOJIBUTATENb,
YCKOPHUTEIHN 3JIEMEHTAPHBIX
YaCTHIl, HAYKIITHOHHAS TTeYb

10

O06o0maromuii ypok
«MarauTHoe 110J1e.
DneKTpoMarHuTHas

UHIYKIHSD

bu6anoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota mo Teme
«MarauTHoOe Toe.
DNeKTpOMarHuTHas
HHIYKLHSD)

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CB006oIHbIE MEXaHUYECKHE
kosneOaHus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
TapMOHHYECKUX KOJICOaHUH.
[IpeBparteHue sHEprun

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MaJbIX KojaeOaHui
Tpy3a Ha HATH OT JUTMHBI HUTH
U MacChl Tpy3a»



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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/o

Tema ypoka

KoanuectBo yacoB

Jara uzydenus

Bcero

Kontpo
JIbHBIE
paboThI

[IpakTu
YecKue
paboThl

IIman

daxt

DJIEKTPOHHBIE
udpoBbie
oOpa3oBaTenbHbIC

pecypchl

14

KonebarenbHbIl KOHTYP.
CBoboiHBIC
9JICKTPOMArHUTHBIC KOJICOAHUS
B MJI€AJIbHOM KOJie0aTeIbHOM
KOHTYpE. AHAJIOTHSI MEXTY
MEXaHUYECKHMU U
9JIEKTPOMArHUTHBIMH
KOJIeOaHHSIMU

but6mmoreka [IOK
https://m.edsoo.ru/ffOch820

15

®opmyna Tomcona. 3akoH
COXPaHCHHS SHEPTUU B
HJicaIbHOM KOJIeOaTCIILHOM
KOHTYpE

bubnunorexa LIOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencrapienue o
3aTyXaloluX KOJIeOaHusIX.
BbIHYX/1IeHHbIE MEXaHUYECKUE
KoJiebanus. Pe3onanc.
BrinyxaeHHbIE
AJIIEKTPOMArHUTHBIE KOJIeOaHUsI

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

17

IlepeMeHHBIN TOK.
CunycouganbHbIi
MEPEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKA.
AMIUTUTYTHOE U AEHCTBYIOIIEE
3HAUEHHE CUJIbI TOKA U
HaIpsHKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbhd34

18

Tpancdopmarop.
[TpousBoacTBO, Nepenaya u
noTpeOsIeHne IEKTPUIECKOM
SHEPrUuu

19

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUYECKOTO
3BOHKA, FeHEpaTOpa
[IEPEMEHHOT0 TOKA, JINHUN
JIIEKTponepenayd

bu6anoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPU
IIPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
UCIIOJIB30BAHUS
JJIIEKTPOIHEPIUH B
[IOBCEIHEBHOM )KU3HU

21

MexaHudeckue BOJIHbI,
YCIJIOBHSI pacTIpOCTPAHECHHUS.
[Tepuon. CxopocTb

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
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KoanuectBo yacoB

Jara uzydenus

DJIEKTPOHHBIE
Ne Tema ypoka Bcero|Koutpo||[Ipaktu| [lnan | ®akr ungposbie
/1 oOpa3oBaTrebHbIE
JIBHBIC || YeCKue
paboTHI ||paboThHI pecypebl
pacnpoCcTpaHeHHs U JIMHA
BOJIHBL. [lonepeunsie u
MPOJIOJILHBIE BOJHBI

22 |3Byk. CKOpOCTh 3BYKA. 1 bubnuotexa [JOK
I'pomkocTh 3ByKa. BeicoTa https://m.edsoo.ru/ff0cccOc
ToHa. TemOp 3ByKa

23 || DIEKTpOMAarHUTHBIE BOJHBL, ux| 1 bubnuotexa [JOK
cBoiicTBa 1 cKopocTh. Ilkana https://m.edsoo.ru/ffOccfe0
9IEKTPOMArHUTHBIX BOJIH

24  |[IpuHIMIIBI paUOCBSI3H U 1
TeneBuaeHus. Pazpurue
CpEACTB CBsA3U. Pannonokanus

25 |KontpomnbHas pabora 1 1 bubnuoreka [IOK
«Konebanus v BOIHBI» https://m.edsoo.ru/ff0cc6f8

26 |[[IpsmosHEHOE 1 bubnnorexa [JOK
pacrpocTpaHeHHE CBETA B https://m.edso0.ru/ff0cd350
OAHOPOIHOM cpene. ToueuHblid
HMCTOYHUK cBeTa. JIyd cBera

27 ||OtpaxeHue cBeTa. 3aKOHbI 1 bubnnorexa [JOK
otpakeHust cBeTa. [TocTpoenue https://m.edsoo.ru/ffOcd4e0
M300paKeHUN B TIIOCKOM
3epKkaje

28 |[Ipemomiienue cera. [TomHOE 1 bubmmoreka [JOK
BHYTPEHHEE OTpPAXKEHUE. https://m.edsoo.ru/ffOcd7f6
IIpenenbHBIN yroi NOJIHOTO
BHYTPEHHETO OTPaKeHUs

29 |JlabGoparopHas pabota 1 1 bubmuorteka [IOK
«3mepenune nokazaresns https://m.edsoo.ru/ff0cd67a
MIPETOMIICHUS CTEKIIa»

30 |JIum3el [TocTpoeHwme 1 bubmmoreka [JOK
M300paXeHH B TUH3E. https://m.edsoo.ru/ffOcddle
®opmyiia TOHKOW JIMH3BI.

YBenuueHue JIUH3bI

31 |JIaGoparopHas paboTa 1 1
«Hccnenosanue cBONUCTB
MU300paXeHH B TUH3AX)

32  ||Aucnepcus cBera. CI0XKHBIH 1 1
cocTtas Oenoro cBera. L[Ber.

JlaGoparopHas paboTa
«Habmonenne nucriepcun
CBETa»



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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KoanuectBo yacoB

Jara uzydenus

DJIEKTPOHHBIE
Ne Tema ypoka Bcero|Koutpo||[Ipaktu| [lnan | ®akr ungposbie
/1 oOpa3oBaTrebHbIE
JIBHBIC || YeCKue
paboTHI ||paboThHI pecypebl

33 ||UHTepdepenmus cera. 1 bubmuorexa [IOK
Judpakmus cBeta. https://m.edsoo.ru/ff0ced22
JudpaxknuonHas pemeérka

34 |[[TonepedHOCTh CBETOBBIX 1 bubmuorexa [IOK
BouiH. [Tonsipusanus cBeta https://m.edsoo.ru/ffOcf02e

35 ||OnTrueckue npuOOps U 1
YCTPOMCTBA U YCIIOBUS HX
0€30MacCHOT0 NPUMEHEHUS

36 ||['paHuIBI MPUMEHUMOCTH 1 bubnuorexa [IOK
KJIACCUYECKOM MEXAHUKH. https://m.edsoo.ru/ff0cf862
[TocTynarsl cienuanbHOM
TEOPUU OTHOCUTEILHOCTH

37 ||OTHOCUTEIBHOCTD 1 bubnuorexa [JOK
OJTHOBPEMEHHOCTHU. https://m.edsoo.ru/ff0cfa42
3ame]IeHre BpEMEHU U
COKpAIlleHUE JITTHHBI

38 | OHeprus u UMIYIIbC 1 bubnuoreka [IOK
PEIATUBUCTCKOM YaCTHUIIBI. https://m.edsoo.ru/ffOcfc68
CBs13b Macchl € 3HEprue u
UMITYJTECOM. DHEPTHUS ITOKOS

39 |[KoutpombsHas pabota 1 1 bubmmoreka [JOK
«OnTuka. OCHOBBI https://m.edsoo.ru/ffOcf6f0
CIIEHUAJILHON TEOpUHU
OTHOCUTEIIbHOCTI

40 | @oronsl. opmymna [Tnanka. 1 bubmuoreka [IOK
OHeprus U umIynsc Gorona https://m.edsoo.ru/ffOcfe16

41 ||OTKpBITHE U UCCIEIOBAHUE 1 bubnnorexa [JOK
dotoaddexra. OnbiT A. I https://m.edsoo.ru/ffOcffc4
CroneroBa

42 |[3akonbl hoTtorddexra. 1 bubnnorexa [JOK
YpaBHeHHe DWHIITEHHA TSI https://m.edsoo.ru/ff0d015e
dororddekra. «Kpachas
rparuiay Gorodddexra

43 ||daBnenue ceera. OnbrTer [1. H.|| 1 bubmuoreka [{OK
Jlebenesa. XumMmnueckoe https://m.edsoo.ru/ff0d04a6
JIEWCTBUE CBETA

44 | TexHu4eckue yCTpoucTBa U 1
MPAKTHIECKOE TIPUMEHEHUE:!
¢doToreMeHT, POTONATUHK,
coJiHe4Has Oataped,
CBETOJINO]I



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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KoanuectBo yacoB

Jara uzydenus

DJIEKTPOHHBIE
Ne Tema ypoka Bcero|Koutpo||[Ipaktu| [lnan | ®akr nugposse
/1 oOpa3oBaTrebHbIE
JIBHBIC || YeCKue
paboTHI ||paboThHI pecypebl

45 ||Pemrenue 3amay mo reMe 1 bu6nmmoreka [IOK
«DaeMeHTbl KBAaHTOBOU https://m.edso0.ru/ff0d0302
OTITUKI

46 |[Mopens atoma ToMcoHa. 1 bu6nmoreka [IOK
Omsitel Pezepdopaa mo https://m.edsoo.ru/ff0d091a
PaCCesIHUIO O-YaCTHII.
IInanerapHas Mmozenb aToma

47 |Ilocrynatel bopa 1 Bu6muotexa [JOK

https://m.edsoo.ru/ff0d0afa

48 |M3ny4yeHue U MOTIIOMCHUE 1 bubmmoreka [JOK
q)OTOHOB IIPH TIEPEX0JIe aToMa https://m.edsoo.ru/ff0dOafa
C OJTHOTO YPOBHS YHEPTHH HA
npyroi. Buabl ciekTpoB

49 ||BoiaHOBBIC CBOMCTBA YaCTHII. 1 bubnuorexa [JOK
Boansl ae Bpoits. https://m.edsoo.ru/ff0d0ca8
KopmyckynsspHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKICHHOE M3TyICHHE

50 ||OTKpBITHE PAAMOAKTUBHOCTH. 1 bubmmoreka [JOK
OOBITHI Pegep(b()pﬂa mo https://m.edsoo.ru/ff0d0fd2
OIIPEIENICHUIO COCTaBa
PaZOaKTUBHOTO U3TYYCHHUS

51 ||CmoiicTBa anba-, 6eTa-, 1
raMma-mu3JIydeHus. Biausaue
PaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

52 ||OTKpbITHE IPOTOHA U 1 bubmuoteka [IOK
HelTpoHa. M3oTomnbl. Anbda- https://m.edsoo.ru/ff0d1162
pacmaji. DNeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacma.
I'amma-usnydenue

53 | DHeprus cBA3M HYKJIOHOB B 1 bubmuoreka [IOK
spe. HI[CpHI)IG peaKIu. https://m.edsoo.ru/ff0d1356
SAnepuslii peaxtop. [IpoOnemsl,
MIEPCIIEKTHBBI, YKOJIOTHUECKUC
ACTIEKTHI SIEPHOM SHEPTETUKU

54 | DnemeHTapHbIE YaCTHIIBI. 1 bubmuorexa [IOK
OTKpBITHE TTO3UTPOHA. https://m.edsoo.ru/ff0d0e38
MeToab! HAOTIOMEHUS U
PETHUCTpAINH YIIEMEHTAPHBIX
yactull. Kpyrislit cton
«DyHIaMEeHTAIbHbIE
B3auMozencTBus. EquHcTBO



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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KoanuectBo yacoB

Jara uzydenus

Tema ypoka

Bcero|Koutpo| [Tpaktu
JIBHBIC || YeCKue
paboTHI ||paboThHI

IIman

daxt

DJIEKTPOHHBIE
udpoBbie
oOpa3oBaTenbHbIC

pecypchl

Hd)mnqecmﬁ KapTHUHBI MUPa» H

55

Bun 3Bé3gHOro Heba.
Co3zBe3nus, sspkue 3BE3/bI,
IUIAHETHI, UX BUIUMOE
nemkenne. Conneunas
cHCcTEeMa

56

Comnure. Conaeynas
aKTUBHOCTH. McTOUHUK
sHepruu CoJiHIIa U 3BE3NT

57

3BE3AbI, X OCHOBHBIE
XapaKTePUCTUKH. 3BE3IIbI
[JIABHOM TMOCJIEI0BATEIHLHOCTH.
Bnytpennee crpoenue 3BE31.
CoBpeMeHHbIE NPEACTABICHUS
0 MPOUCXOKICHUH U
sBostounu ConHua u 3BE31

58

Muneunsiii [Iyte — Hama
I'anaktuka. Ilonoxenue u
nemkenne CoiHia B
I'anaktuke. I 'anakTuKH.
UEpHbIe OBIPHI B ApPAX
raJJakTHK

59

Bcenennas. Pa3zberanue
ranakTuk. Teopus bonbioro
B3phIBa. PenukroBoe
n3nyyeHne. MertarajiakTuka

60

Hepemennsie mpoGieMbl
aCTPOHOMHUHU

61

KonTponbnas padota
«DNeMEHTBI aCTPOHOMUH U
acTpoPu3UKM»

62

O6o06matromuii ypok. Posb
(bU3HUKHN U aCTPOHOMHH B
3KOHOMHYECKOH,
TEXHOJOTHYECKOM,
COIUATLHOM U dTHUECKOM
cdepax AesITeTbHOCTH
YyeJI0BeKa

63

O6o6matomuii ypok. Pons u
MECTO ()M3HKHU ¥ aCTPOHOMHUH B
COBPEMEHHON HAyYHOU
KapTUHE MHUpa
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/o

Tema ypoka

KonnuectBo yacos Jara uzydenus
DJIEKTPOHHBIE

udpoBbie
oOpa3oBaTenbHbIC

pecypchl

Bcero|Koutpo||[Ipaktu| [lnan | ®akr
JIBHBIC || YeCKue
paboTHI ||paboThHI

64

¢du3nveckoit Teopun B
dhopMHUpOBaHUH

KapTHUHE MHUpa

O6o06maromuii ypok. Posb 1

IpeICTaBICHUN O (PU3NIECKOM

65

CCTCCTBCHHO-HAYYHbIX

O6o06matomuii ypok. Mecto 1
¢u3nUecKoil KapTHHBI MUpPA B
00IIIeM psITy COBPEMEHHBIX

MPEJICTAaBICHUI O PUPOJIE

66

WHIAYKIHUA

PesepBHbIil ypok. MaruutHoe 1
noJie. DIIeKTpOMarHuTHas

67

OTHOCHUTCIIBHOCTHU

PesepBHblil ypok. OnTuka. 1
OCHOBBI cIEIIUATIBHON TE€OpUU

68

buznka. DneMeHTHI

ACTPOHOMHH U acTPOU3UKH

Pesepnblii ypok. KBanToBas 1 Bbu6mmoteka [JOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O 68 4 7
[MPOI'PAMME

IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHMS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

11 KJIACC

Koa nposepsiemoro
pesyJbTara

111

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/Hero 001ero oopa3oBanusi
JleMoHCTpHpOBaTh Ha TpUMEpax poidb W MeCTOo (PU3UKU B
(GbOpMUPOBAaHUM COBPEMEHHON Hay4HOH KapTUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKU W TEXHOJOTHH, B MPAKTUYECKON NEATEIBHOCTH

JII0JIeH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUPa

11.2

Y4uuThIBaTh TPaHULIBI MPUMEHEHHUS H3YYEHHBIX (PU3UUYECKUX MOJEIIEH:
TOYEUHBIN DJJIEKTPUYECKUN 3apsf, sAAEpHas MOJCIb aTOMa, HYKJIOHHasd
MOJI€JIb ATOMHOTO sJIpa MPH pelieHNH (PU3NUECKHX 3a]1a4

11.3

Pacnio3naBate Qusnueckue siBIeHHs (TPOIECCh) W OOBSACHATH HMX Ha
OCHOBE  3aKOHOB  DJEKTPOJMHAMHKM W  KBaHTOBOM  (pusmKu:
AIIEKTpUYECKasi MPOBOAMMOCTb, TEIIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHuTHOE JEHCTBUSA TOKa, B3aUMO/ICHCTBUE MarHMuTOB,
ANIEKTPOMATrHUTHA WHAYKIUSA, JEUCTBME MAarHUTHOrO TIOJsI  Ha
MPOBOJTHUK C TOKOM W JABWXKYIIUWACA 3apsija, SJICKTPOMArHUTHBIC
KoneOaHusT ¥ BOJHBI, MPSAMOJIUHEHHOE pacnpocTpaHEHHE CBETa,
OTpakeHHe, IpesoMiieHne, HHTepdepeHnus, TudpaKus 1 NoJsIpr3anus



https://m.edsoo.ru/ff0d1784

Koa nposepsiemoro
pe3yabTara

28

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus
cBeTa, aucrepcus cpera, (orosnexrpudeckuii 3ddexr (hororddexr),
CBETOBOC [aBJICHHE, BO3HHKHOBCHHE JIMHEHYATOro CIIEKTpa aroma

BOJIOPO/1a, €CTECTBEHHAs U UCKYCCTBEHHAS PAJOAKTUBHOCTh

11.4

OnuceiBaTh  M3y4YEHHBIE  CBOMCTBAa  BelIeCTBA  (BJIEKTPUYECKUE,
MarHuTHbIE, ONTHUYECKUE, DJIEKTPUUYECKYIO MPOBOAMMOCThH Pa3IMUHBIX
Cpel) U 3JCKTPOMArHUTHbIE  SABJICHHS  (TPOLECCHI),  HUCTOJb3YA
dbusznyueckue  BENIWYUHBL:  DJIGKTPUYECKHI  3apsn, cujia  TOKa,
AIIEKTPUYECKOE HANPSIKEHUE, SIEKTPUUECKOE CONPOTUBIIEHUE, Pa3HOCTh
norenuuanos, JJ[C, pabora Toka, UHAYKLHS MAarHUTHOTO TOJS, CHIIA
Awmnepa, cwia JlopeHua, WHAYKTUBHOCTh  KaTYIIKH, OHEPrUs
AIIEKTPUYECKOTO M MAarHUTHOTO TOJIEH, MepuoJl U 4yacToTa KoseOaHuit
B KOJIeOATeIbHOM ~ KOHType, 3apsii H CHJa TOKa B Ipolecce
TapMOHHYECKUX DJIEKTPOMArHUTHBIX KojeOaHu#, POKYCHOE paccTOsHUE
M OINTHUYECKas CWJIAa JIMH3bI; TPU OMHCAHUU MPABUIBHO TPAKTOBATH
(bu3MYeCKUil CMBICT HCIOJNb3yeMbIX BEIUYHH, WX O0O3HAueHUs u
CIMHHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIIHME JAHHYIO (PU3NICCKYIO
BEJIMYMHY C JPYTHMMHU BETUYHHAMU

115

OnuceiBaTh M3Y4YCHHBIC KBAHTOBBIC SBICHHUS U MPOIECCHI, HCIOIb3YS
busznyecKkue BEIUYHHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJH, AJIMHA
BOJHBI M 4YacTOTa CBETa, SHEPrus U UMIYJIbC (OTOHA, TEPUOJ
MOJIypacnaja, SHepPrus CBSI3U aTOMHBIX fJIep; IPU OMKMCAHUU MPABUILHO
TPaKTOBaTh (U3MYECKUNW CMBICT  HUCIOJIB3YEMBIX  BEIUYHH, WX
0003HaYeHHsI ¥ €IMHHUIIBI; YKA3bIBATh (POPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO
(UBUYECKYI0 BEIMYHMHY C APYTMMH BEIMYMHAMH, BBIYUCIISATH 3HAYCHUE
bu3nYeCcKoil BENYMHBI

11.6

AHanu3upoBath (QU3MUYECKUE MPOLECCHl U SBICHUSA, MCIOJb3Ys
¢usznyeckue  3aKOHBI M OpUHLOMIBL:  3akoH OMa,  3aKOHBI
IIOCJIE0BATENBHOIO U MAPAIIIEIIBHOTO COEAUHEHNSI IIPOBOIHUKOB, 3aKOH
Jxoyns — JleHna, 3akOH SJIEKTPOMArHUTHOM WHIYKLIMH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAHEHUsl CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI MPEJIOMJICHHS CBETa, ypaBHEHHE DiHIITeiHA 1715 poTorddekra,
3aKOH COXPaHEHHUs DJHEPIuH, 3aKOH COXPAHEHUs MMIIYJbCa, 3aKOH
COXpaHEHMsI DJIEKTPUYECKOIrO 3apsja, 3aKOH COXpPAaHEHHsI MacCOBOIO
yKclia, MocTynaTel bopa, 3aKOH paauoOaKTHUBHOTO pacmaza; IpU ITOM
pasnnyaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BbIpaXXEHHE U YCJIOBUS (TpaHMIIbl, 00JIaCTH) IPUMEHUMOCTHU

11.7

OHpeI[CJ'ISITI) HalpaBJICHUC BCKTOpa MWHAYKIIHU MArHuTHOrO I10JIA
IMPOBOJHUKA C TOKOM, CHJIbL AMnepa N CUJIbI HopeHua

11.8

Crtpouthb U ONUCHIBaTh N300paKEHUE, CO3aBAEMOE TUIOCKUM 3€pKajoM,
TOHKOU JIMH301

11.9

BrimmonuaTe OKCIIECPUMCHTBI IO HMCCJIICIOBAHUTIO (1)I/I3I/II-IGCKI/IX SIBJIEHUH U
MPOLIECCOB C HCIIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX M3MEPEHUH; MpU
3ToM (opmMyIupoBaTh MpodiieMy (3amady) W THUNOTE3y Y4eOHOTO
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYAOBaHNUS,
MIPOBOANTH ONBIT U OPMYIUPOBATH BHIBOIBI

11.10

Ocy1ecTBISITh NpSAMbIE U KOCBEHHBIE U3MepeHus (PU3NUECKUX BEITUYMH;
IPU 3TOM BBIOMPATh ONTHUMAJbHBINA CIIOCOO M3MEPEHUsI M UCHOIb30BAThH
W3BECTHBIE METO/IbI OLIEHKHU MOTPENIHOCTEN U3MEPEHNUN
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pe3yjabTara
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IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeIHero o01mero 00pa3oBaHus
HccnenoBaTh 3aBHCUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIH30BAHUEM
NpPSAMBIX ~ U3MEPEHUW; TNpH ITOM  KOHCTPYHPOBATh  YCTAaHOBKY,
(GuKCUpOBaTh pe3yibTAThl IOJYYCHHOH 3aBUCUMOCTH (DU3UYECKUX
BEJIMYMH B BUJE TaOnuIl U rpaduKoB, eNaTh BBIBOJBI IO pe3yabTaTaM

MCCIIEJOBAHMS

11.12

CoOmonate mpaBwia  0e30HacHOr0  TpyAda NP HPOBEACHHU
UCCIICIOBAaHUI B paMKax Yy4eOHOro  OJKCIepHUMEHTa, y4eOHO-
UCCIIC/IOBATEIIbCKOW ¥ MPOEKTHOH JEATENBHOCTH C HCIOJIb30BaHUEM
U3MEPHUTEIBHBIX YCTPOKMCTB M JIA00OPAaTOPHOTO 000PYIOBAHUS

11.13

Pemarp pacuérHble 3a1aud C SBHO 3aJaHHON (PU3NYECKOM MOJEIBIO,
UCTIONB3YS (pU3MYECKHe 3aKOHBI W TMPUHIMIBI, HA OCHOBE aHaIM3a
YCIIOBUS 3aJ1a4M BHIOMPATh (PU3UUECKYIO MOJEIb, BBIICTATH (PU3HUECKUe
BEJIMYMHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ pEelIeHUs, TPOBOJUTH
pacuéThl U OLIEHUBATh PEAIbHOCTH MOJTYYEHHOTO 3HAYeHHs (PU3NYEeCKOn
BEITNYNHBI

11.14

Pemars Ka4eCTBEHHbIE 3a7a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYXJICHHI C OMOpPON Ha M3y4YCHHbIC
3aKOHBI, 3aKOHOMEPHOCTHU M (PU3UYECKHE SBJICHUS

11.15

Hcnonb3oBaTh HpU  pelIeHUH  y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTUU Il TIOUCKA, CTPYKTYpUPOBAHUSA,
UHTEpIpEeTallid U NPEACTaBICHUs Y4eOHOH U Hay4YHO-TIONYJISIpHON
uH(pOpMalY, TMOJTYYEHHOHM M3 pa3IMYHbIX HCTOYHUKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH()OpMaIUIO

11.16

OOBSICHATh TPHUHIUIBI JIEUCTBUS MAaIIWH, NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3ianyaTh YCJIOBHS HX O€30MacHOr0 HCIOJIb30BaHUSA B
HOBCEIHEBHON KU3HU

11.17

[TpuBoANTE HpUMEpPHl BKJIaJa POCCUHCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO
MUDA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOpPETUYECKHE 3HAHUSA IO (HU3MKE B IOBCETHEBHOMN
JKU3HU U1 obecriedeHus: 6€30MacHOCTH MPU OOpAIEHUH C TpUOOpamMu U
TEXHUYECKHUMH  YCTPOMCTBaMH, Ul COXPAaHEHHsA  3J0pOBbs U
COOJIIOIEHHSI HOPM 3KOJIOT'MYECKOT0 TIOBEAECHUS B OKpYKaIOIIEH cpesie

11.19

PaGoraTe B rpymnme ¢ BBIMOTHEHHEM DPA3IUYHBIX COIMAIBHBIX DPOJIEH,
MJIAHUPOBATH Pa0OTY TPYIIIII, PAIIMOHATEHO PACIIPEACIATh 003aHHOCTH
U TUIAHUPOBATH JESITENbHOCTh B HECTAHIAPTHBIX CUTYalUAX, aIeKBaTHO
OIICHWBATh BKJIAJ KAXKIOTO M3 YYAaCTHUKOB TPYIIBI B pelIeHUE
paccMaTpuBaeMoii MpoOIeMbl

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

11 KJIACC

Kon

Kox pa3nesia  mpoBepsieMoro IIpoBepsieMble 3JIEMEHTHI COIEPKAHMS
3JIeMeHTa
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4 OJIEKTPOAMMHAMUKA
MATHUTHOE TTOJIE. SJIEKTPOMATHUTHASI UH VKU

43.1 ITocrossHHBIE MAarHUTHI. B3auMo1elicTBUE MOCTOSHHBIX MATHUTOB
MaruutHoe mnoJsie. Bektop MarHuTHOW uWHAYyKIUU. [IpuHumn

4.3.2 cynepno3uuuu. JIuHun marsuTHOM MHAyKuuu. Kaptuna nuHui
MarHUTHON MHJIYKIIUU MOJIS TOCTOSITHHBIX MarHUTOB
MarsnuTtHOe IOJ€ NMPOBOAHMKA C TOKOM. KapThHa nuHUN mois

433 JUIMHHOTO TPSMOT0 TMPOBOJHUKA W 3aMKHYTOIO KOJbBIIEBOTO
IIPOBOJIHUKA, KaTyLIKH C TOKOM. OmnpiT Opcrena.
B3aumojeiicTBiue NpoBOIHUKOB C TOKOM

434 Cwia Amriepa, €€ MOJIyJIb ¥ HalpaBJICHHUE
Cuna Jlopenna, e€ Moayinb U HampaBieHue. JIBuxeHue

4.3.5 3apsOKEHHOM YacTHIBI B OJJHOPOJHOM MarHUTHOM mosie. PaGota
cuiibl JIopeHa

4.3.6 SIBneHUE JIEKTPOMAarHUTHON MHTYKIIHH

4.3 4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKIIUU

4.3.8 OJ1C unayKkimu. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMK Dapanes

43.9 Buxpepoe snekrpuueckoe none. 9JC MHAYKIIMU B IPOBOJHUKE,
JIBHKYIIIEMCSI TIOCTYIATEIHbHO B OJTHOPOJHOM MAarHUTHOM I10JIC

4.3.10 ITpaBuno Jlenna

4.3.11 NupyktuBHOCTD. fBnenne camounaykuuu. 9J1C caMoMHAyKIMKU

4.3.12 OHeprusi MarHUTHOT'O NOJISl KATYIIKHU C TOKOM

4.3.13 DJIEKTPOMArHUTHOE TOJIe
TexHuueckue YCTPOMCTBA: MOCTOSIHHBIE MarHmThI,

4.3.14 AJIEKTPOMArHUTEHI, 3JIEKTPOABUIATENb, YCKOPUTEIIH dJIEMEHTAPHBIX
YacTHUILl, THAYKIMOHHAS M€Yb
[TpakTdeckune paboTHl. M3yueHne MarHUTHOTO TIOJSI KaTYIIKH C

4.3.15 ToKoM. MccnenoBanue qeiCTBUS MTOCTOSHHOTO MarHuTa Ha PaMKy
¢ TokoM. VccrneoBanme SIBICHUS 3JICKTPOMArHUTHON MHTYKITUU

5 KOJIEBAHU A 1 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMATI'HUTHBIE KOJIEBAHU A

KonebarenbHast cucTema. CBobOoHbBIE KoJe0aHusl.

5.11 ["apmonmnueckue konebanus. [lepuon, yacrora, ammauTyaa u ¢asa
Kosie0aHui

5172 IIpyXMHHBIN MagsTHUK. MaTeMaTU4eCKUi MasiTHUK

513 VYpaBHeHHe TrapMoHUYeckux konebanuil. KunHemarudeckoe
W JITMHAMAYECKOE OMMCAHKUE KOJIeOaTETHbHOTO JBYUKCHHUS
[TpeBpariieHre >HePrUM MPU TAPMOHUUYECKUX KoneOaHusX. CBs3b

514 aMILUTUTYIbI KOJI€OaHWM WMCXOAHOW BEIMYMHBI C aMIUIUTYAaMHU

51 KoJIeOaHUH €€ CKOPOCTU M YCKOPEHUs

KonebGarenbupiii  kOHTYp. CBOOOIHBIE  AJIEKTPOMArHUTHBIC

515 KoneOaHusT B HUJCATLHOM KOJIEOATeNbHOM KOHTYpe. AHAJIOTUS
MEXITY MEXaHWYECKUMHU W JJICKTPOMArHUTHBIMH KOJICOAHUSMHU.
®opmyna ToMmcoHa

516 3aKOH COXpaHEHUs DHEPrMH B WJACATHLHOM KoJebaTeIbrHOM
KOHTYpe
BreinyxaeHHbIe MEXaHHYECKUE KoseOaHusl. Peszonanc.

5.1.7 Pe3onancHass  kpuBas. BBIHYXJEHHBIE  3JIEKTPOMAarHUTHbBIE
Kose0aHusl.

5138 IlepemenHbI TOK. CHHYCOHIaJIbHBIN IEPEMEHHBIN TOK.
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MoOUHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYJTHOE U JICHCTBYIOIIECE

519 3HAYECHUE CHJIbI TOKA U HAIIPSHKEHUS
Tpancpopmarop. IlpousBonctBo, mnepemaya u norpelieHue
5110 ANIEKTPUYECKOW  DHEPrHMH.  ODKOJOTMYECKME  PUCKH  IIpH
IIPOU3BOJCTBE INEKTPUYECKON SHEPIUH. Kynbrypa
VCIIOJIB30BAHUs DJIEKTPO3HEPIUU B ITIOBCEJHEBHOM KU3HU
5111 TexHuueckue ycTpoicTBa: cericMorpad, 3JIeKTPUYECKUN 3BOHOK,
JIMHUM dJIEKTponepenad
[IpakTudyeckue paboThl. MccnenqoBanne 3aBHCHMOCTH IEPHOAA
5112 MaJIbIX KoJIeOaHUH Ipy3a Ha HUTH OT AJMHBI HUTU U Macchl rpy3a.

HccnegoBanue NEPEMCHHOTO TOKa B LCHH K3 IMOCJIICAOBATCIBHO
COCIMHEHHBIX KOHACHCAaTOpa, KaTYIIKHU U PE3UCTOpa

MEXAHUWYECKUE U 9JIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanudeckue BOJHBI, YCJIOBHs pacrpocTtpanenus. l[lepuog.

5.2.1 CkopocTh pacnpocTpaHeHusi U JyiiHa BoJHBL [lomepeunbie u
TPOIOJIBHBIEC BOJIHBI

5.2.2 Hutepdhepennius u qudpakius MEXaHHYECKUX BOJTH

523 3Byk. CkopocTh 3ByKa. ['poMKoCTh 3ByKa. Bricota ToHa. TeMOp
3BYyKa
DJeKTpOMarHUTHbIE BOJIHBI. YcnoBus W3ITy4eHUs

524 AIEKTPOMATHUTHBIX BOJIH. B3anmuasa OpHUEHTALHS

59 BeKTOpoB E, B 1 v B a71eKTpoMaruuTHOI BOJIHE B BaKyyMe

CBoIiCTBa AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIICHHE,

5.2.5 TOJISIpU3aITHs, mudpakius, uHTepdepeHus. Ckopoctb
AIIEKTPOMArHUTHBIX BOJIH

526 [kana AIIEKTPOMArHUTHBIX BOJIH. [Tpumenenue
HJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

507 [lpuHIMNBI ~ pafnMOCBSI3M W TEJECBHICHHs. Panuonokamusi.
DJIEKTPOMArHUTHOE 3arpsi3HEHHE OKPYKAIOIIEH CpeJibl
TexHuueckue yCTPOMCTBA: My3bIKaJIbHBIE UHCTPYMEHTHI,

5.2.8 yIbTPa3ByKOBasi TUATHOCTHKAa B TEXHUKE M MEIUIIMHE, panap,
pagnonpuéMHIK, TEJIIEBU30p, aHTeHHa, Tenedon, CBU-neup

OIITUKA

531 [TpsMonuHeiiHOe pacnpoCTpaHEHHE CBETa B OJHOPOJHOM cpere.
JIyu cBera

532 OtpaxkeHue cBeTa. 3akOHbI OTpaxkeHus cBerta. [locTpoeHue
1300paK€HUH B MJIOCKOM 3epKajie

533 [Tpenomnenue cBera. 3aKOHBI PEIOMIIEHUS cBeTa. AOCOIIOTHBIN
MOKa3aTesb NMPEIOMIICHHUS

534 [TonmHOe BHYTpeHHee oTpaxeHue. [IpenenbHblii yroa MOIHOTO
BHYTPEHHETO OTPaKECHUS

5.3 =

5.35 Jucnepcus ceeta. CiioxkHbIl cocTaB 6enoro ceera. L{set
CoOuparomiue ¥ pacceuBarolive JUH3bL. TOHKas JIMH3a.

536 dokycHOE pacCTOSHHWE W ONTHYECKas CHJla TOHKOH JIMH3BI.

e [Toctpoenne un300pakeHUl B COOMpAIOIIMX M PACCEUBAIOIINX

nuH3ax. PopMyIa TOHKOW JUH3BL. Y BEIMYEHHE, TaBaEMOE JIMH301

5.3.7 ITpenensl IPUMEHUMOCTH T€OMETPHUECKON ONITUKU
Wntepdepennust cBera. KorepeHTHble HUCTOYHUKU. Y CIOBUS

5338 HaOJF0ICHNsT MAKCHMYMOB M MUHIMYMOB B MHTEP(EPEHIIMOHHOMH

KapTUHC OT IBYX CI/IH(I)EBHBIX KOTCPCHTHBIX NCTOYHUKOB
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Hudpakmuss  cBeta. [ludpakmmonnas  pemérka.  YcioBue

5.3.9 HaOIIOAEHUS TJIaBHBIX MaKCUMYyMOB npu aJeHun
MOHOXPOMaTHYECKOI0 CBETa Ha JU(PPAKIIMOHHYIO PEHIETKY
5.3.10 [Tonsipusanus ceera
TexHuueckue YCTPOMCTBA: OUKH, JIy1a, ¢doroanmapar,
5.3.11 MIPOCKIIMOHHBIA ammapar, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAas
onTHka, TUQPAKIMOHHAS PEMIETKA, MOISIPOUT
[IpakTueckue paboThl. M3MepeHne mokaszatens MpPeToMIICHHUS.
5.3.12 HccnenoBanue cBOiCTB m300pakeHHWd B nuH3ax. HabmroneHwe

JUCTICPCHUUN CBCTA

DJIEMEHTbI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHuubl IPUMEHUMOCTH KJIaCCHYECKOM MexaHuku. [loctynaTel

6.1 TEOPUU OTHOCUTENBHOCTU: WHBAPHMAHTHOCTH MOJYJS CKOPOCTH
CBETAa B BaKyyMe, PUHIIUI OTHOCUTEJIILHOCTU DUHIITEHHA
6 6.2 OTHOCUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJICHHE BpPEMEHH H
COKpAIICHUE JUTUHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBsi3b Macchl C DHEPrUe€l M HMMITYJIbCOM CBOOOJHON YaCTHUIIBL.
DHeprus MoKosi CB0O00THOM YaCTHIIBI
7 KBAHTOBAS ®U3NKA
3JIEMEHTbI KBAHTOBOM OITTUKU
711 @®otonsl. Dopmyna Ilmanka cBs3u sSHeprur (GOTOHA C €ro
4acTOTOW. DHEPrus U UMIYJIbC POTOHA
71.2 OTtkpeiTHE u UCCIIEJOBaHHE doroaddekra. OnbITbI
A.I'. CroneroBa. 3akoHsl poTorddexra
7.1 713 VYpaBuenue DiHmTeHA 111 PoTodrddekra. «KpacHas rpaHuna»
o doTtodrdpdekra
7.1.4 Japnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XHUMHUYECKOE JIEHCTBUE CBETA
716 TexHuueckue ycTpoMCTBa: (POTOIIEMEHT, ¢doToaTuuK,
coJIHEYHas OaTapesi, CBETOUO]T
CTPOEHUME ATOMA
791 Mogens atoma Tomcona. OnbiThl Pe3epdopaa no uccnenoBanuio
cTpoeHus aroma. [lmanerapHast Mozienb aToma
[Tocrynarel bopa. M3nydenue u morjouieHue (GOTOHOB IHpHU
7.2.2 Iepexo/ie aToMa C OJHOTO YPOBHS PHEPrMM Ha Jpyroil. Bumsl
cnekTpoB. CIIEKTp ypOBHEH SHEPIUU aToMa BOAOPOAA
79 BosiHOBBIE CBOIWICTBA  YaCTHII. Bomust nme  Bbpoiins.
7.2.3 KopmyckynsapHo-BomHOBOH nyanu3m. Judpaxius 31eKTpoHOB Ha
KpHCTaiax
704 CrnoHTaHHOE€ U BBIHY)KJIEHHOE MH3JIy4€HHE. YCTPOHCTBO H
OPUHIMI padoTHI Ja3epa
705 TexHuueckue yCTvpofICTBa: CHEKTpaJIbHBIN aHaIN3 (CIIEKTPOCKOM),
Ja3ep, KBAHTOBBIA KOMITBIOTEP
7.2.6 ITpakTnueckue pabotsl. HabmoneHue nTuHenvaTroro cnexkTpa
ATOMHOE 4]1PO
7.3.1 MeTo1p1 HAOJIIOIEHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHUI]
7.3 OTkpbITHE pagnoakTUBHOCTU. OTIBITHI Pezepdopna o
7.3.2 OTIpENIeIEHNIO0 COCTaBa PAJAMOAKTHUBHOrO u3nydeHus. CBoiicTBa

anb(a-, 6era-, raMMa-u3aydeHus. BiusHue pagnoakTHBHOCTH Ha
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YKUBBIE OPraHU3MBbl
OtkpelTHe npoTOHA M HelTpoHa. HykioHHas Mogens sapa
7.3.3 I'eitzenbepra — MBanenko. 3apsg sapa. MaccoBoe 4uciio sjpa.
N3oTomnml
734 Anbda-pacniaa. ODNEKTPOHHBIA M TO3UTPOHHBIA OeTa-pacmaj.
["amma-u3nydenue. 3aKOH palMOAKTUBHOIO pacnaia
735 OHeprus CBs3U HYKJIOHOB B siipe. Slnepubie cuibl. Jledekt Macchl
anpa
7.3.6 SAnepHble peakiuu. [lenenue u CUHTES siiep
Snepusiii  peaktop. Tepmosinepusii  cunte3. [IpoGnembl u
7.3.7 MEPCHEKTUBBl SJIEPHOM SHEPreTUKU. ODKOJIOTMYECKUE aCHEKThI
S JIEPHOM SHEPrEeTUKH
738 DJIeMEHTapHbIe YacCTHULBI. OTtkpbiTHE MIO3UTPOHA.
DyHAaMEHTAJIbHBIE B3aUMOIEHCTBUS
739 TexHuueckue  yCTpOMCTBa: 1O3UMETpP, Kamepa  BuibcoHa,
AJIEpHBIN peakTop, aToMHas bomOa
7310 [Ipaktuyeckue pabotel. MccnenoBanme TpekoB yactull (1O
TOTOBBIM (hoTOrpadusim)
OJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3Bé3nHoro neba. Co3Besnus, sipkue 3BE3/BI, TUIAHETHI, MX
BUJUMOE JIBUKEHHE
Conneunas cucrema. Ilmanersl 3emMHON rpynmbl. [lnaHersi-
8.2 TUTAaHThl U HUX CIIYTHUKH, KapJIMKOBBIE IUIaHEThl. Mainble Tena
CoHeYHOM CUCTEMBI
8.3 Comnnue, potochepa u atmocdepa. ConHeuHast aKTHBHOCTh
8.4 Wcrounnk sneprun CosHia u 3BE311
3BE31bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb,
paguyc,  TeMieparypa, HX  B3auMOCBs3b.  Jluarpamma
8.5 «CTIEKTPAJIbHBIA ~ KJIACC — CBETHUMOCTBY». 3BE3ABI  TJIABHOM
MOCJIEI0BATENBHOCTU. 3aBUCHUMOCTh «Macca — CBETHUMOCTBY» IS
3BE3]1 INIABHOW ITOCJIEI0BATEIbHOCTH
8 BuytpeHHee crpoeHne 3BE31. COBpEMEHHBIE NPEICTABICHUS O
8.6 MPOUCXOXACHUA W dBooK CoHIIA W 3BE3N. DTambl KU3HH
3BE3 )T
Mneunsiii Ilyte — nHama [amaktuka. CrnupaibHas CTPYKTypa
8.7 I'anakTuky, pacnpeneneHue 3B€31, raza u nbela. [lonoxenue u
newkenne Comnamna B lamaktuke. [lnockas u  cdepudeckas
nojicucTemsl I'aakTuku
88 Tunel ramaktuk. Paguoranaktuku u KkBaszapbl. YEpHbIE NBIPBI B
' s/ipax rajJjakTUK
Bcenennas. Paciupenue Beenennoii. 3akon Xa66ma. Pa3Oeranue
8.9 ramakTuk. Bo3pact u pammyc Bcenenno#i, teopusi Bombmioro
B3pbIBa. Mozens «ropsiuer BeenenHoy». PenukToBoe usiyyeHue
810 Macmrabnas CTPYKTYypa Bcenennoi. MerarajiakTuka.
Hepeménnbie npo0i1eMbl aCTPOHOMHUH

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA
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— Msxkumes I'.4., byxoBues b.b., Uapyrun B.M. ®uszuka.ll kimacc: yueOHUK aJis

oOpazoBaTtenbHbIX yupexaeHuii.—M.: [Ipocsemenue, 2022 r.

METOIUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

1.

no

o ok w

7.

[Tpunoxenue Kk yaeOHHUKY Ha 3JIEKTPOHHOM JHUCKE.

Hunaktudyeckue Marepuanbl 11 kmacc /mon pen. A.E. Mapon, E.A. Mapon —
M. dpoda, 2021r.

CoOopHnuk 3ana4 no ¢puzuke 9-11 xki/A.Il. Peimkesuy; M.; [Ipocsemenue ,2021r.
KamzeeBa E.H. ®u3uka.l1 kiacc. Utoroseiii konTposib. M.;IIpocsemenue ,2021 r.
[IporpaMMHO-METOAUYECKNE MAaTEPUAIIBI.

AnnpeeBa ['.B. ®uzuka 10-11 kimaccel. MexaHuka: TpPEeHUPOBOYHBIE TECTHI,
KOMOMHHPOBaHHBIE 3aJjaHusI, KOHTPOJIbHBIE paboThl. M.; [IpocBemenue ,2021 r.
[IporpamMMHO-METOAUYECKHE MATEPUAIIBI.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

— bu6mnoreka LJOK
— Kommekt mmudpoBbix o0pazoBarenbHbIX pecypcoB (nanee LIOP), pa3menieHHbIN B

Enunoit komnexiuu LIOP: http://school-collection.edu.ru/

—QHGKTpOHHBIe IMPHUIIOKCHUA K yUIe6HI/IKaM, BKJIIOYAIOIIHCEC: MyHBTHMCHHﬁHBIC

MPE3CHTANA KO BCeM Mmaparpadam ydeOHUKaA; JOTOTHUTEIbHBIC MaTepUaIbl IS
yTeHUs;  (Pailyibl-3aroTOBKM  (TEKCTHI, H300pakeHHs), HEoOXoauMble IS
BBITIOJIHEHUS PA00T KOMITBIOTEPHOTO MPAKTUKYMa; HHTEPAKTUBHBIE TECTHI.

— BuneoonsiThl Ha ypokax. — Pexxum nocrtyma: http://fizika-class.narod.ru
— Enunas  komreknus 1u(pPOBBIX  00pa3oBaTENbHBIX  PECYpcoB. — Pekum

nocryma: http://school-collection.edu.ru

— WHTepecHble MaTepuanbl K ypokaM (U3MKM 10 TeMaM; TECThl IO TeMaM;

HarJIsIHBIC TTocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

— udposeie oOpa3oBarenbHbIe pecypcbl.—PesxkuMm goctyna: http://www.openclass.ru
— DNeKTpOHHbBIC YU4COHHKH 10 pusnke. — Pexxum gocryma: http://www.fizika.ru



http://school-collection.edu.ru/
https://www.google.com/url?q=http://fizika-class.narod.ru&sa=D&source=editors&ust=1635100556799000&usg=AOvVaw3gsRdHE9iq1WysTxQLOIAF
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw0-sG4e2t5E5Zx-HmOojUE9
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw08N_GRLmCjilnVwd-9lr4s
https://www.google.com/url?q=http://www.openclass.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw2aWtukivJXHQ3wef_2il_b
https://www.google.com/url?q=http://www.fizika.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw2BDvXKM03v8qDaTjsAs9x-
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