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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOTO YpOBHS Ha YPOBHE CPEAHETO OOIIero
oOpa3oBaHHsl pa3paboTaHa Ha OCHOBE TMOJOXEHHH u TpeOOBaHUN K pe3yiabTaTam
OCBOCHHMSI OCHOBHOM 00Opa3oBarenbHOM nporpammsl, npenacrapieHubix B ®I'OC COO, a
Takke ¢ yuétom (denepanbHOil paboyeil mMporpaMMbl BOCIUTAHUS W KOHIEHIUU
npenojgaBanus ydeOHoro mnpeamera «®dusmka» B 00pa30BaTEIbHBIX OPraHU3ALUAX
Poccuiickoii @eneparun, pean3yonmx OCHOBHbIE 00pa30BaTeIbHbIC TPOTPAMMBI.

Copep:xanue mporpamMmsl 1o (puU3MKe HampaBiIeHO Ha (POPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHBI Mupa oOydarommxcs 10—11 kmaccoB npu oOydyeHun ux ¢Gu3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEeNbHOCTHOrO mnoaxoda. IIporpamma mo
¢usuke coorBercTBYyeT TpeboBanmsiM PI'OC COO K TUIAHHPYEMBIM JTHYHOCTHBIM,
MPEAMETHBIM M METANPEIMETHBIM pe3yjibTaTaM OOYy4Y€HUs, a TaKK€ YYUTHIBAET
HEOOXOJUMOCTh peaju3alliid MEXIPEIMETHBIX CBsi3ed (U3UKHM C ECTECTBEHHO-
HayYyHbIMH Y4eOHBIMHM NpeaMmeTamMu. B Hell onpenenstorcs OCHOBHBIE L€ HU3YUYECHMS
¢u3MKM Ha YpOBHE CpeIHEro ooOmero o0pa3oBaHus, IUJIAHUPYEMbIE PE3YJIbTaThl
OCBOCHHUS Kypca (PU3HMKU: JIMYHOCTHBIE, METaNpeaMETHbIC, MpeAMeTHbIe (Ha 0a30BOM
YPOBHE).

[IporpamMma 1o pusmKe BKIIOYAET:

o INITAHUPYEMBIE PE3YJIbTaThl OCBOCHHUS Kypca (pU3MKH Ha 0a30BOM YpOBHE, B TOM

YuCIie MPEAMETHBIE PE3YNbTATHI IO TOAaM O0yUEHHUS;

o cOZEpKkaHne yueOHoro npeamera « Pu3nkay 1mo rogaM o0y4eHusl.

@du3nka Kak Hayka o HamOoJsiee OOLIMX 3aKOHAX MPHUPObI, BHICTYIAs B KaueCTBE
yu4eOHOro MpenMera B ILKOJE, BHOCUT CYIIECTBEHHBINM BKJaJ B CHUCTEMY 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 acrpoHomuei. Mcmonp3oBaHne M aKTHBHOE IMPUMEHEHHE (DU3NUSCKHUX
3HaHUU ONpeeNseT XapakTep U pPa3BUTHE Pa3HOOOpa3HbIX TEXHOJOTMM B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOECHMS KOCMOCA, IOJYyYEHHMsS HOBBIX MAaTE€pUajoB C
3alaHHBIMU CBOMCTBaMHM M Jpyrux. M3yueHue (uU3MKM BHOCHT OCHOBHOM BKIJAJ B
(hopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOydarouuxcs, B popMUpOBaHUE
YMEHUM NpPUMEHSATh HAy4YHBIM METOJ TMO3HAaHUS IPU BBIIOJIHEHUHM HUMHU Y4YEOHBIX
HCCIIEIOBAHUM.

B ocHoBy kypca ¢pu3uku ais ypoBHs CpeIHET0 OOILIEro 00pa3oBaHUs MOJOKEH P
uJel, KOTOPhIE MOXHO pacCMaTPUBATh KaK MPUHIUIIBI €T0 MOCTPOCHUS.

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 Hel Marepual Kypca GU3UKH O0BEIUHEH
BOKpYr ¢usmyeckux Teopuil. Bemgymum B Kypce sBusierca  (popmupoBaHHe
MpEe/ICTAaBICHUI O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEIIECTBE U MOJIE.

Hoesa  eymanumapuzayuu. E€ peanusanus NOpeanosiaraeT  HCIOIb30BaHUE
T'YMaHUTAPHOTO NMOTEHIMaNa (PU3NYECKON HAYKH, OCMBICIICHUE CBSI3M Pa3BUTHUS (DU3UKHU C
pa3BUTHEM OOIIECTBA, a TakXke€ C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoesn npuknaomnoti nanpasnennocmu. Kypc ¢usuku mpenmnosaraet 3HaKOMCTBO C
[IMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTHUECKUX MPHUIOKEHUN N3YUCHHBIX TCOPHUM U
3aKOHOB.

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

Crep>KHEBBIMU  DJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpPEAHEro OOILEero
oOpa3oBaHMsl SBIAIOTCS (Qu3nueckue Teopun ((popMUpOBaHUE TPEACTABIECHUN O
CTPYKTypEe TOCTpPOEHUSI (U3NYECKOW TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB H
MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOJAE, TPAHUIAX MPUMEHUMOCTU
TEOpUH, /1151 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CurcTeMHO-EeSTEIbHOCTHBIN MOAX0/ B Kypce (U3UKH peau3yeTcsl MPEkIe BCETO
3a cU€T OpraHM3alMM YKCIEPUMEHTAIbHON JIeATeIbHOCTH O0yyaronmxcs. Jins 6a30Boro
YpOBHS Kypca (PM3UKH — 3TO HUCIIOJIb30BAHNE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U Ja0OPaTOPHBIX padO0T, KOTOPHIE B MpOorpaMMe 1o (pu3nKe 00beIMHEHbI
B 00U CIIUCOK YUEHUYECKUX MPAKTUUECKUX paboT. Boijenenue B yka3aHHOM MepeyHe
7a00paToOpHbIX padoT, MPOBOAUMBIX Ui KOHTPOJII M OLEHKH, OCYILECTBISETCS
y4acTHUKaMU 00pa30BaTEIBHOTO MpOIlecca UCXOAsl U3 OCOOCHHOCTEH TIAHUPOBAHUS H
ocHamieHusl kabuHeta ¢usukn. [Ipu 3ToM obecrneunBaeTcsi OBlIaeHUE O0YyJAIOIUMUCS
YMEHHSIMH  TIPOBOJUTH KOCBEHHBICE HW3MEPEHUs, HCCIEAOBAaHUSA 3aBUCHUMOCTEH
(bu3MYECKUX BEJIMYMH U MOCTAHOBKY OIBITOB IO MPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHue yAenseTcsl pelieHn0 pacUETHBIX U KaueCTBEHHBIX 3aaa4. [Ipu
OTOM Ui Pacy€THBIX 3aJad MPHOPUTETOM SIBISIOTCS 3aladydl C SBHO 3aJlaHHOM
buznyeckoil  MOHENBbIO, TMO3BOJSIIONIME  MPUMEHSATh  WM3YYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOIO paszfesia Kypca, TaK U WHTErpupys 3HaHHs U3 pa3HbIX
pa3nenoB. sl kaueCTBEHHBIX 3a/ay MPUOPUTETOM SIBISIIOTCS 3aJlaHUsl Ha OOBSICHEHHUE
NpOoTeKaHusl (PU3NUECKUX SIBIICHUN U MPOLECCOB B OKPY)KAIOUIEH >KU3HH, 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
o0miero o0pazoBaHusl JOJDKEH M3y4yaThCsl B YCIIOBHUSX MPEAMETHOTO KaOuHeTa (QU3uKU
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 MpOrpaMMe Mo (PU3MKEe YYEHHUYECKHX MPAKTUYECKHX
paboT 1 IEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JleMOHCTpalnoHHOE 000pynOBaHuE (POPMUPYETCS B COOTBETCTBUU C MPUHIIUTIOM
MUHUMAJIBHOM JIOCTATOYHOCTM U 00ECIEeYMBAET TIOCTAHOBKY IEPEUYUCICHHBIX B
nporpaMme Mo (U3MKe KIIOYEBBIX JEMOHCTPALUA Il HMCCIEIOBAHMUS H3Yy4aeMbIX
SBJICHUM M MPOIECCOB, IMIUPUUECKUX U (PYHJIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHEHU .

JlabopatopHoe  00OpyAOBaHUE [Ji1  YYEHHUECKHUX  MPAKTUYECKUX  pabdoT
dbopmupyeTcsi B BUC TEMaTHUYECKUX KOMIUIEKTOB UM 00€CIeUnBaeTCsl B pacu€Te OJHOrO
KOMIUJIEKTa Ha JBYX oOydaromuxcs. Temarndeckue KOMIUIEKTBI J1ab0paTopHOro
000py10BaHUs JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM MCIOJIb30BaHUHU aHAIOTOBBIX
U IMQGPOBBIX TPHUOOPOB, a TAKKE KOMIBIOTCPHBIX H3MEPUTCIBHBIX CHCTEM B BHUIE
1U(pPOBBIX TAOOPATOPHUH.

OCHOBHBIMHU IIEJISIMU U3y4€HUs PU3UKHU B 00111eM 00pa30BaHUM SIBIISIIOTCS:

« opMHUpOBaHNE MHTEpPECAa M CTPEMIICHUS OOYUYaIOIMMXCA K HAYYHOMY H3YyUYECHHIO

MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

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

o pOpMHUpOBAHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTara HU3YYCHHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

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

o popMHUpOBaHUE TIPEACTABICHUN O poiu (UBUKK JUIsl  PA3BUTHUA  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JocTkeHne STuX Lejed o0ecleuyrnBaeTcsl pelIeHueM CIEeAyIoIUX 3a1ady B

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

e IPUOOPETEHHE CHUCTEMBI 3HAHMM 00 OOMMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUAX, BKJIIOYAs  MEXAHHWKY, MOJICKYJIApHYIO  (HU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

o popMHUpOBaHNE YMEHHUHW NPHUMEHSATh TEOPETHUCCKHE 3HAHUSA I OOBSICHCHHS
(bU3MYEeCKUX SIBJICHUN B MPUPOJAC W JUIA NMPUHATHS MPAKTUYCCKUX PEIICHUN B
TIOBCEIHEBHOM KM3HU;

¢ OCBOCHHE CIOCOOOB pEIIEHUs Pa3IMYHBIX 3a7a4 C SIBHO 3aJlaHHON (pu3mdeckoi
MOJIETIbIO, 3a/a4, MOAPA3yMEBAIOLINX CAMOCTOSITENIbHOE CO37aHue (PU3NUecKon
MOJIEJY, aICKBATHOM YCIIOBUSIM 3a/1a4K;

o IOHUMAaHKUE (PU3MYECKUX OCHOB W TPHUHIUIIOB JACHCTBUS TEXHUYCCKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX TPOIIECCOB, MX BIUSHUS HA OKPYXKAIOIIYIO CPEIY;



¢ OBJIAJICHUE METOJAMH CAMOCTOSITEJILHOTO IUIAHMPOBAHUA U MPOBEACHUS
(Gu3MUeCKMX HKCIEPUMEHTOB, aHajdu3a M HWHTEpHIpeTauud HHPOPMALIUH,
ONpeaeIeHHs JOCTOBEPHOCTH MOIYYEHHOTO Pe3yJIbTaTa;

¢ CO3/IaHME YCIIOBUW I pa3BUTUS YMEHUWA IHPOEKTHO-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).

Cormacao ®I'OC COO mnpeamer «Dusuka» uzydaercs B 11 kimacce B o0beme 68
yacoB. Ha wu3yuenue mpenmera B yueOHOM minaHe MBOY «TaBpuueckas mikoma-
ruMHazua Ne 20 um. cBT. Jlykm» otBoautcs B 11 knacce 2 4daca B Hexpento, Bcero 68
yacoB (34 yueOnble Henenu). C yuéToM pernoHaJIbHbBIX MIPAa3AHUKOB.

[Tpennaraemslii B mporpaMMe 1o (pU3uKe nepeueHb J1a00paTOPHBIX U MPAKTUYECKUX
padoT SBISIETCS PEKOMEHAOBAHHBIM, YYUTEIb JI€JAET BBIOOP MPOBEACHUS J1a00PaTOPHBIX
padoT U ONBITOB C YYETOM UHAUBUAYAIBHBIX OCOOCHHOCTEN O0YyYarOIINXCS.

COILEPKXAHUE OBYUYEHUA
11 KUIACC

Pazgea 1. DiekTpoanHammnka

Tema 1. Macnummnoe none. InekmpomazHUmMHaAA UHOYKUUA

[TocTossHHBIE MarHuTHL. B3anmMOJeMCTBHE MOCTOSIHHBIX MArHUTOB. MarHutHoOeE
none. BekTtop MarHUTHOM WHAYKUMH. [IpHHIMII Cyneprno3uuuyM MAarHUTHBIX ITOJIEH.
Jlnann MarHUTHOW MHAYKIWK. KapTrHa JIMHWI MAarHUTHOW MHIYKIIMU TOJISI TOCTOSTHHBIX
MarHuTOB.

MaruutHoe 1mojie mMpoBOJAHMKA ¢ TOKOM. KapThHa JUHUN MHAYKIIMA MArHUTHOTO
MOJIsl JUTMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOAHUKA, KATYIIIKU
¢ TokoM. OnbIT Dpcrena. BzanmoneiicTBrue NpoBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOAyJb U HalpaBJICHUE.

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

SlBneHne >MEeKTPOMArHUTHOM MHAYKUMU. [IOTOK BEKTOpa MarHUTHOM HMHAYKIIWU.
DIEKTPOJBHKYIIAS CHIJIA UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInu Dapanes.

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

IIpasuio Jlenua.

NHBayKTUBHOCTS. SIBnenue CAMOWHIYKIIUH. DIIEKTPOABMXKYIIAS cuia
CaMOUHTYKIINH.



DHeprust MarHUTHOTO TOJIS1 KATYLIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHnueckue yCTpOMCTBA M IMPAKTUYECKOE NMPUMEHEHHE: NMOCTOSHHBIE MArHUTHI,
ANEKTPOMATHUTBI,  3JIEKTPOABUIATENIb,  YCKOPUTEIM  3JIEMEHTAPHBIX  YAaCTHIL,
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 3JEKTPOJABIKYILEH CHJIBI HMHAYKIMH OT CKOPOCTH HM3MEHEHUs
MarHuTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccenenoBanue 1eWCTBUS MOCTOSHHOTO MarHUTa Ha PpaMKy C TOKOM.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Paspnes 2. KoJsieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUSA

Konebarenbhast cucrema. CBoOOAHBIC MeXaHWYECKHE KoJjieOaHus. ["'apMoHnUYecKue
konebanus. Ilepuon, yacrora, ammiuryga u (asza xoneOanuid. [IpyKMHHBIA MasSTHHK.
MareMaTtnyeckuii MasiTHUK. YpaBHEHUE TrapMOHMUYECKHX KoseOanuid. IIpeBpainenue
SHEPrUM NMPU TAPMOHUYECKUX KOJIEOAHUSX.

Konebarenbhpiii KOHTYp. CBOOOAHBIC AIEKTPOMArHUTHBIE KOJIeOaHUs B HACATHHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHs MEXAY MEXaHWYECKUMHU M 3JIEKTPOMAarHUTHBIMU
koneOanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUsS DHHEPrUM B HJICATHLHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBienre o 3aTyxaloUMX KoyieOaHUsIX. BbIHYXIEHHbIE MEXaHUYECKHE
koseOaHus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMUsI.

ITepemennsbiil Tok. CHHYCOUAIbHBINA MEPEMEHHBIN TOK. MOIIIHOCTh MTEPEMEHHOTO
TOKa. AMIUIUTYIHOE U IEUCTBYIOILIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKECHHUS.

Tpancpopmarop. IlpousBonctBo, mnepegaya W MNOTPeOJIEHUE AIEKTPUUECKOM
SHEPIrUU. OKOJOTMYECKHE PHUCKM MpU MPOU3BOJACTBE 3NEKTpodHepruu. KynbTypa
HCIIOJIb30BaHUs DJIEKTPOIHEPT UM B IIOBCETHEBHOM KU3HH.

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



Jlemoncmpayuu

HccnegoBanne mapaMeTpoB — KoJieOaTeNbHOW  CUCTEMBbI  (IPYKUHHBIA WU
MaTeMaTUYECKUIl MAsSTHHK).

Ha6nronenue 3aTyxarommx KoJaecOaHmii.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Ha6nronenue pesonanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuwiorpaMmbl  (3aBUCUMOCTH CHJIBI TOKA M HAIpPsDKEHHST OT BPEMEHHU) ISt
AIEKTPOMArHUTHBIX KOJICOaAHUH.

Pezonanc mpu  mocnenoBaTENbHOM — COEAMHEHHWHM  PE3UCTOpPA,  KaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TUHUYU AIEKTpONepeaauH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Uccnenosanue 3aBUCUMOCTH MEPUOJIA MaJIbIX KOJIEOAHUI rpy3a HA HUTH OT JIJTUHBI
HUTH U MaccChl Ipy3a.

HccnenoBanne mnepeMEHHOrO0 TOKAa B LEMH W3 MOCIEI0BATENBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTYyIlIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKMpPOMACHUNIHbBLE 60JIHbL

Mexannueckue BOJIHBL, ycinoBus — pacnpoctpaneHus. Ilepuon.  CkopocThb
pacrpocTpaHeHus MW JiuHa BOJIHBL.  [lomepeyHble H  TPOJOJBHBIE  BOJIHBI.
WNurepdepenius u iudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3ITYyUYECHHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuentamnusi BektopoB E, B, V B anextpomarnutHO#l BosHE. CBOICTBa
AJIEKTPOMATHUTHBIX BOJH: OTPaKEHUE, TMPEJIOMIICHUE, ToJspu3anus, audpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

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

[TpuHLMIIBI pauOCBSI3U U TelleBUACHUA. Panronokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIBI.

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

Jlemoncmpayuu

OO6pa3zoBaHue M pacpOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

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. [IpsMonuHeHOE pacIpOCTpaHEHUE CBETA B OJJHOPOIHOM
cpene. JIyu cBera. ToueuHblii ICTOYHUK CBETA.

Otpaxxenne cBera. 3akOHbl oOTpaxeHus cBeTta. llocTpoeHue wu300pakeHWil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3akoHBI TpejoMJIEHUs cBeTa. AOCOJIOTHBIN IMOKa3aTesb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. [lpenenpHbIi  yrojll IOJIHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

Cobuparonye u paccenBarolue JUH3bl. ToHKas JnH3a. DOKYCHOE PACCTOSIHUE U
onTUYecKas cuja TOHKOM suH3bL. [locTpoeHue wn300paxeHUil B COOMpAOIUX U
pacceuBaromux JuH3ax. @opmysia TOHKOM JIMH3BL. Y BEIUYEHHUE, 1aBAEMOE JTMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpakuus cBera. JudpakuuoHHas pemérka. YcloBHE HAOIOJEHUS TJIaBHbBIX
MaKCMMYMOB IIpY MaJI€HUU MOHOXPOMATUYECKOIO CBETa Ha JU(PAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuueckue ycTpoWcTBa M IMPAKTHYECKOE IPUMEHEHHUE: OYKH, JIyla,
¢doToannapar, NPOEKLUUOHHBINA anmapar, MUKPOCKOI, TEJIECKOIl, BOJIOKOHHAs OITHKA,
I paklMOHHAs PEeIIETKa, MOJISIPOU/I.

Jlemoncmpayuu

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

[TomHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

UccnenoBanue cCBONCTB M300pasKeHUN B JTUH3aX.

Mopenn MUKpOCKOTa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

Habmronenune nucnepcuu cBera.

[TonydyeHue cnekTpa ¢ MOMONIBIO TPU3MBI.

[Tonyyenue cnekTpa ¢ mOMONIbI0 JUPPAKIUOHHON PEIETKY.

Habmronenue moysipu3aliuu CBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne nokazaress npeioMJIeHUs CTEKIa.



UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Habmnronenue nucnepcuu cBera.

Pazgea 3. OcHOBBI ClIeIUAIBHOM TEOPHH OTHOCHUTEILHOCTH

I'paHnIBl TPUMEHMMOCTH KJIACCHYECKOM MeXaHMKH. IlocTynaTel crienuanbHON
TEOPUH OTHOCHUTEIBHOCTH: HHBAPUAHTHOCTH MOJYJII CKOPOCTH CBE€Ta B BaKyyMe,
MPUHINI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHU U COKpAIllCHUE
JUIAHEL.

SHCpFI/I}I U UMITYJIbC pGHHTHBHCTCKOﬁ HJaCTHUIbI.
CBs13b MacChlI C 3H€pI‘H€ﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ HJaCTHUIIbI. 9Hep1“1/1;1 ITOKO:I.

Pasznen 4. KBanToBas pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHepruu (PoToHA C €ro 4acToTol. DHEprus u
UMITYJIbC (POTOHA.
OtkpoeiTue U uccinegoBanue (orordpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI

botoapdexra. VYpaBHenue OiiHmTelHa 11 Qotodddexra. «KpacHas rpanHunar
dhororddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.
XUMHYECKOE JICVCTBUE CBETA.
TexHuyeckre yCTpOWCTBA M NPaKTUUECKOE TMPUMEHEHHE: (OTODIJIEMEHT,
dboToIaTYNK, COJIHEUHAs: OaTapesi, CBETOIUOI.
Jlemoncmpayuu
®oT03(¢QheKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.
CBeToaunosn.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopgenr aroma Tomcona. OmnbiTel Pesepdopaa mo paccessHUr0O o -YacTHIL.
[Inanerapnas monens atoma. [loctynarel bopa. U3nydyenue u nornouenue GOTOHOB MPU
[Iepexo/ie aToMa C OJHOrO YPOBHs JHEprud Ha Apyrol. Buael cnektpoB. Cnektp
YPOBHEMN 3HEPIUHU aToMa BOAOPOA.
BonHoBeie cBoiictBa yactuil. Bomnbl ae bpoinsg. KopnycKynsipHO-BOJIHOBOU
IyaJIN3M.
CrnoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.
TexHuueckre yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHUE: CIEKTPaJIbHbIA aHAJIU3
(cnekTpockon), Ja3ep, KBAHTOBbI KOMIIBIOTED.
Jlemoncmpayuu
Mogpens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
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HaGnronenue nuHeWyaThIX CIIEKTPOB U3ITYUYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

Ha6nronenue muHEYaToOro CrieKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh  CTpOEHHsS  sapa. OTKpbITHE
paanoakTuBHOCTH. OmbiThl Pesepdopna mo omnpeaesneHuio cocraBa pPagrloaKTUBHOTO
usnyuyeHusi. CoiicTBa anbda-, 6eTa-, raMmma-u3inydeHus. BiausHue paqnoakTHBHOCTH Ha
KUBBIE OPTAHU3MBI.

OtkpeiTHe mnpoTOHa M HeWtpoHa. Hykimonnas wmonens siapa [eiizenOepra—
NBaneHnko. 3apsn sapa. MaccoBoe uncio saapa. M30Tormnsl.

Anbda-pacnaa. DIEKTPOHHBIA M MO3UTPOHHBINA OeTa-pacman. ['amma-uzinydeHue.
3aKOH paJuOaKTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHblie cuibl. Jledekt maccel sapa.

SnepHble peakuuu. JleneHue U CUHTES sI€Ep.

Snepubiit peaktop. Tepmosinepubiii cunTe3. [IpoOiemMbl U EPCHEKTUBHI SACPHOMN
DHEPreTUKU. DKOJIOTHYECKNE ACTIEKTHI IAEPHON YJHEPTETUKMU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHaamMeHTalbHbIE B3auMOoeicTBUA. EqUHCTBO (pr3nueckoi KapTUHBI MHpa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: J03UMETp, Kamepa
Bunbcona, siaepHblil peakTop, aToMHast 0oM0a.

Jlemoncmpayuu

CuéTunK NOHU3HPYIOIINX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKoB YyacTull (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 5. JjieMeHTHI aCTPOHOMMHU M ACTPOPUZUKHU

Otanbl pa3BUTHS acTpoHOMHH. [IpuKIIamHOE M MHPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMUM.

Bup 38€3nH0r0 HeOa. Co3Be3us, IpKUe 3BE3/1bI, INIAHETHI, UX BUJIUMOE JIBHXKCHUE.

Comnneunas cucrema.

Counnne. ConHeuHas akTUBHOCTh. MicTounuk sHeprun ConHIa U 3BE3/1. 3BE3bI, UX
OCHOBHBI€ XapaKTEPUCTUKU. J[MarpamMmMa «CHEKTpaIbHBIN KJIACC — CBETUMOCTBY. 3BE3/bI
TJIaBHOM TOCIEIOBATCILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTD» JJIs 3BE3]1 IJIaBHOM
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. Tumnbl ranaktuk. Pamgvoramakthky u kBaszapbl. UEpHBIE 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 c03Be3/1us CeBEepHOro MOJIyIIapus U IPKUE 3BE3/bI.

Ha6nronenus B Teneckon Jlynsr, mianet, Maeuroro [Tytu.

O6o01maonee NOBTOpeHUe

Ponb Gusnku u acTpOHOMHUHM B 9KOHOMHYECKOU, TEXHOJIOTUYECKOM, COLIUMATIBHON U
TUYECKOHN cepax ACATENHHOCTH YENIOBEKa, POJIb U MECTO (PH3WKH U acCTPOHOMUM B
COBPEMEHHOW HAyYHOW KapTHUHE MUpPaA, poJib (PU3HUECKOW TEOpUH B (HOPMUPOBAHHU
MPEACTABICHU O (PU3MYECKOW KapTUHE MHpa, MECTO (PU3UYECKON KapTHUHBI MHUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIC.

MeknpeaMeTHbIE CBSA3H

Nzyuenne kypca ¢pusuku 06a30Boro ypoBHs B 11 kiiacce oCylecTBISIETCSA C YUYETOM
COJICPKATEIIbHBIX MEXKIPEIMETHBIX CBSI3EH ¢ KypcaMu MaTe€MaTHUKHU, OMOJIOTHUU, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie noHamus, CBA3aHHBIE C HW3YYCHHEM METOJOB HAYyYHOIO
MO3HAHUS: ABJICHUE, HAYyYHBIN (akT, Tunoresa, Gu3nuvecKkas BEIMYMHA, 3aKOH, TEOPUS,
HaOII0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pellleHHE CUCTEMbl YpPaBHEHHUH, TPUTOHOMETpUYECKUE (DYHKIIUU:
CHHYC, KOCHUHYC, TAaHI'€HC, KOTAaHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBl M HX IPOEKUMHU HA OCU KOOPAMHAT, CJIO0XEHHUE BEKTOPOB, IPOU3BOJHBIC
AJIEMEHTAPHBIX (YHKIMH, TPU3HAKK MOAOOUSI TPEYrOJIbHUKOB, OINpEeieHUE IIOIIaau
IJI0CKUX QUryp u oobEéma Ted.

buonocus: snexTpuyeckue SIBICHUS B KUBOU MPUPOE, KOJIeOATEIbHbIE TBUKEHUS
B JKMBOM NPHUPOJE, ONTHYECKHUE SIBJICHUS B XKUBOW MPUPOJE, NCHCTBUE pagualliyd Ha
YKHABBIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX TEI,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHaIH3.

l'eocpagusa: MarHuTHBIE TMONIOCA 3€MIIM, 3aJIeKU MATHUTHBIX Py, POTOChEMKA
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3€MIIETPSCCHUH.

Texunonocusa:  JIWHWAWA  DJIEKTpOIEpeNad, TEHEparop  IEPEMEHHOr0  TOKa,
3JIEKTPOJIBUTATEIIb, MHAYKIIMOHHAS TI€Yb, pajap, paAuONPUEMHUK, TEIEBU30p, AaHTEHHA,
tenepon, CBY-mieub, NPOCKIMOHHBIM amnmapaT, BOJOKOHHAs OITHUKA, 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 (0a30BBIi YpPOBEHb) JOJDKHO OOECIEUUTh JOCTHIKEHHE CIICAYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUS ydeOHOro mnpeamera «Du3uKa» TOIKHBI

OTpaXaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOyYarolmuxcs  PYKOBOACTBOBATHCS
chOpMHPOBAHHONW BHYTPEHHEH IMO3WUIMEH  JMYHOCTH, CHUCTEMOM  IIEHHOCTHBIX
OpUEHTALIUN, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUH, COOTBETCTBYIOIIMX TPAIULIMOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, pacIIMpEHUE >KU3HEHHOTO OIbITa U OIbITa
NEATEIbHOCTH B TIPOLECCE pEaNM3alMd OCHOBHBIX HAIIPABICHUNA BOCIUTATEIBLHOU
NEATETbHOCTH, B TOM YUCIIEC B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKAAHCKON TMO3UIIMK OO0YyYalolerocsi Kak aKTHUBHOTO W
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

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

FOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpEcax IPa)XKIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

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

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOM JAESATEIBHOCTH;

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 TTOBEICHMUS;

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

OCO3HaHME JIMYHOTO BKJIAJA B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

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

5) TpyA0BOro BOCIIUTAHUSI:
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UHTEPEC K paziuyHbIM cepam NpodecCHOHATBHON AESTENbHOCTH, B TOM YHCIE
CBS3aHHBIM C (DU3MKOW U TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN BHIOOp OyayIie
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KIU3HEHHBIC TUIAHBI,

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

6) 3K0JIOTNYeCKOTr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTD IKOJIOTHYECKOM KYJIbTYPhl, OCO3HAHUE TJI00ATILHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

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

pacUIMpPEHUE OIbITa ACSATEIBHOCTA JKOJIOTMUECKOW HAMpaBIIEHHOCTH 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 U3YUECHMS
GU3MKK  OCYIIECTBISATH  MPOEKTHYID W MCCIEAOBATENBbCKYIO  JIEATEIHbHOCTD
WHIUBUTyaJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUSA
ba3oBble J1ornuyeckue AeMCTBUA:
CaMOCTOSTEIIbHO (OPMYIUPOBATh M aKTyaIM3UPOBATH MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;
OmpeneNnaTh MeNu ACATEIBbHOCTH, 3aJaBaTh IMapaMeTphl W KPUTCPUH UX
JIOCTHKCHUS,
BBISIBJISITh 3aKOHOMEPHOCTH W TIPOTUBOPEUYHS] B PacCMaTPUBAEMBIX (PU3MUESCKUX
SIBJICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJEMbl € Y4€TOM aHajdu3a HWMEIOUIUXCS
MaTepUaJIbHBIX U HEMaTePUAJIbHBIX PECYPCOB;
BHOCHUTh KOPPEKTHBBI B JICSITEIBLHOCTH, OILICHMBATh COOTBETCTBHE PE3yJbTAaTOB
1IEJISIM, OIICHUBATh PUCKH TOCIICICTBUIN JEATCIILHOCTH,
KOOPJIWHHUPOBATh W BBITIONHATE PabOTy B YCIOBUAX PEaNbHOTO, BUPTYaJIbHOTO
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHS,
pa3BUBaTh KPEATHBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJIEM.
ba3oBble ncciiegoBarTe/bCKHe AeiiCTBUS.
BJIQJCTh HAYYHOH TEPMHHOJOTHEH, KIIOUCBBIMA TOHATUSAMH M METOJIaMHU
(bu3nYecKoi HayKH;
BJIQJCTh HAaBBIKAMH Yy4eOHO-HCCIICIOBATEIHCKOH M TPOEKTHOW JEATEIHHOCTH B
obnactu (hU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB



14

pemieHuss 3afa4  (U3MYECKOTO COJEp)KAHMS, MPUMEHEHHIO pPa3IMYHBIX METOJIOB
MO3HAHUS;

BJIAJETh BHUAAMHM  JEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3JIMUHbBIX YYEOHBIX CUTYalUsX, B
TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

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

AHAJIM3UPOBATh IMOJYYEHHBIE B XOJI€ PELICHUS 3aJadd pPe3yJbTaTbl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, POTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

CTaBUTb U  (QopMyIHpOBaTH COOCTBEHHBIE 3a7aud B  0Opa30BaTEILHOM
JESITeIbHOCTH, B TOM YHCIIC TIPU U3YYCHUH (DU3ZHUKY;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;,

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

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE UJIEH, TPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pa6ora ¢ nnpopmanueii:

BJa/IeTh HABbIKAMHU [OJIy4€HHUS HHOpMaALMU (PU3NYECKOTO COACPKAHUS U3
MCTOYHUKOB pA3HbIX THIIOB, CAMOCTOATEIBHO OCYILECTBIATh IOMCK, aHAJM3,
CHUCTEeMATHU3alMI0 W WHTEPIPETalnui0 HHPOPMAIMN PA3IWYHBIX BUIAOB U  GopM
MIPEICTABIICHHUS;

OLICHUBAThH JOCTOBEPHOCTHh UH(OpMALINH;

UCIOJIb30BaTh CPEICTBA UH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pEIIeHNM KOTHUTHBHBIX, KOMMYHHMKATHBHBIX ¥  OPraHU3alMOHHBIX 33Jad C
coOyofeHueM  TpeOOBaHMI  APrOHOMHUKH, TEXHUKHM  OE€30MAaCHOCTH, TUTUECHBI,
pecypcocOepexxeHus, NpaBOBbIX W ITHUYECKUX HOPM, HOPM HH(POPMALMOHHON
0e30I1acHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJEp’KaHUS B pa3IMuYHbIX (popmarax ¢ yué€rom
Ha3HauYeHHUs HMH(OpMALMK M 1EJIeBOM ayJIWTOPHH, BBIOMpas ONTUMAIbHYIO (QopMy
MPEACTABICHUS U BU3YyaIH3aLUU.

KoMMyHuKkaTHBHBIE yHUBepPcalbHbIe yueOHbIe 1eiCTBHA:
OCYIIECTBIISITH OOIICHNE HA YpOKaX (PM3WKH U BO BHE-YPOUHOU ACSITEIbHOCTH;
pacmo3HaBaTh MPEANOCHUTKYA KOHGIUKTHBIX CUTYAI[Ui U CMATYATh 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 METO/Ibl COBMECTHBIX IEUCTBHUI C yUETOM OOIKUX UHTEPECOB
Y BO3MOKHOCTEM Ka)K0T0 YieHa KOJUIEKTHBA;

MPUHUMATH L€ COBMECTHOM JESATEIbHOCTH, OPTAHU30BBIBATh U KOOPJAWHUPOBATH
JNEUCTBHUS IO €€ TOCTUKEHUIO: COCTABJIATH IUIaH JEUCTBUN, PACHPEAEIATH POJIU C YUETOM
MHEHUH y4aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOUM pabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJaJa U KaXKJOTO Y4YaCTHHKA KOMaHabl B OOUIUI
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npejiaraTb  HOBBIE  IPOEKTHI, OLICHMBAaTh HJE€U C TO3WIMKA  HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIJISITh NO3UTUBHOE CTPATETHUYECKOE MOBEACHUE B PA3NMYHBIX CUTYyalUsX,
IPOSBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIe YHHUBepCaJbHbIe Y4eOHbIE 1eHCTBUS
Camoopranusamnus:
CaMOCTOSITENIbHO OCYILIECTBIIATH I03HABATEIbHYIO JI€ATEIBHOCTh B 00J1aCTH (PU3UKU
Y aCTPOHOMUHU, BBIABIISATH IPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 331aUH;
CaMOCTOSTENIbHO COCTaBJISTh IJIAH PEIICHHs] PACUETHBIX M KayeCTBEHHBIX 3aj1ad,
IJIaH BBIMOJIHEHUS MPAKTHYECKOM padoThl ¢ Y4YETOM HMMEIOUIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHHUIH;
JaBaTh OLICHKY HOBBIM CUTYaLUsIM;
pacuIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHI;
JenaTb ~ OCO3HAHHBIM  BBIOOp, AapryMeHTUpoBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHUIO APYIAUIIMU B 00JaCTH (PU3KKH,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.
CaMOKOHTPOJIb, SMOIMOHAJILHBIN HHTEJJIEKT:
JaBaTh OLEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B [JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEIISIM;
BJa/IeTh HaBBIKAMU I103HABATEIbHOUW pe(dIeKCUU KaK OCO3HAHMS COBEpIIAEMbIX
JNEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI peQIIeKCUU JUIsl OLIEHKM CHUTYyallud, BbIOOpa BEpPHOTO
peLIeHus;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHMS 110 X CHUKEHHUIO;
OpUHUMATh MOTHUBBI W apryMEHThl JAPYIMX TIPU aHaju3e pPe3yJbTaToB
NEeSTENbHOCTH;
OPUHUMATh ce0sl, MIOHMMasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHBBI W apryMEHThl JPYrMX I@pUd AaHAINW3E pEe3yJIbTaTOB
NEeSATENbHOCTH;
NPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.
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B mpomecce moCTHKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOrpaMMbl IO
(dbu3uKe 11 YPOBHS CpeIHEr0 00111ero o0pa3oBaHus y 00yUYarOIIMXCsl COBEPIIICHCTBYETCS
AMOITMOHAIBHBIN MHTEIJIEKT, TIPEANOIararommuii copMupoBaHHOCTH:

CaMOCO3HaHHs, BKJIIOYAIOIIETO CIOCOOHOCTh ITOHUMAaTh CBOE HSMOILMOHAILHOE
COCTOSIHUE, BUJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOW AMOIMOHAIBLHON cephl, OBITH
yBEpPEHHBIM B ce0¢;

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

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIONIEH CTPEMJICHHME K JIOCTHXKEHUIO LEJIH U
yCIleXy, ONTHMHU3M, HWHUIMATUBHOCTb, YMEHHUE JEWCTBOBaTh HCXOJsi U3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh IIOHMMATh SMOIIMOHAILHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €0 MPU OCYIIECTBICHUN OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKNUBAHUIO;

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

HPEIMETHBIE PE3YJIBTATDI

K koniy oOyuyenus B 11 kjacce mpeamMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax poJib U MecTo (Gu3uku B (HopMUpOBaHUH
COBPEMEHHOW HAYyYHOM KapTHUHBI MHpPA, B pPA3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUW, B TMPAKTUYECKOM [ESITEIbHOCTH JIIOJIEH, UEJIOCTHOCTh U €AUHCTBO
(U3UYECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI MPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOJIENCH: TOUYECUHBIMI
ANEKTPUUYECKUN 3apsif, Jyd CBETa, TOUYEUYHBIM MCTOYHUK CBETA, siAEpHAsi MOJIENb aToOMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTIO ]Ipa MpU PEIICHUH (PU3NYECKHUX 3a]1ay;

pacrio3HaBath (usznueckue sBIEHUSI (MPOIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB JJICKTPOJAMHAMUKA M KBAHTOBOWM (PH3WKH: JJIEKTpUUYECKass MPOBOIUMOCTD,
TEILUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JEHUCTBUSA TOKA, B3aUMOJCHCTBUE
MAarHUTOB, JICKTPOMArHUTHAs UHIYKIUS, JEHCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK C
TOKOM U JIBMOXKYUIUICS 3apsiji, JIEKTPOMArHUTHbIE KOJIeOaHUsI U BOJIHBI, IPSIMOJIMHENHOE
pacnpocTpaHEeHUE CBETa, OTPaKEHHE, MpesioMJieHue, HHTepdepeHuus, AUPpaKuus U
MOJISIpU3aIisl CBETa, JIUCIIepCUsi cBeTa, (orodnekrpudeckuit 3¢gdekt (dhoTodrddexr),
CBETOBOE JIABJICHHE, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aroMa BOJOPOAA,
€CTECTBEHHAsA U HCKYCCTBEHHAs PaJUOaKTUBHOCTB;

ONMKCHIBATH M3YYECHHbIE CBOWCTBA BellecTBa (DJIIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKHE, BJEKTPUUECKYI0 MPOBOAUMOCTH PA3IUYHBIX CpPEJ) U BJIECKTPOMArHUTHbBIC
SBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (HU3UYECKHE BETUUHMHBI AJCKTPUUECCKUIN 3apsij, cuja
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TOKa, DJICKTPUUYECKOE HAIpPSHKEHUE, DJIEKTPUUECKOE COMPOTUBIICHUE, Pa3HOCTh
MOTEHIIUAJIOB, JIEKTPOBIIKYIIAs CHIIa, padoTa TOKA, MHAYKIIMS MAarHUTHOTO IOJIs, CHUJia
Awmmnepa, cuna JlopeHna, HWHIYKTUBHOCTh KATYIIKHU, JHEPTHUS DIEKTPUUECKOTO U
MarHuTHOTO TIOJIeH, TIEPHOJT U YacTOTa KoJieOaHUW B KOJIEOATETHHOM KOHTYpE, 3apsii U
CHUja TOKa B IIpPOIleCCE€ TapMOHUYECKHX OAJIIEKTPOMArHUTHBIX KoJjieOaHuM, (OKYCHOE
paccTosiHUE M OINTHUYECKAas CWJIA JIMH3bI, MPU OINUCAHUW TPABUIBHO TPaKTOBATh
(U3UYECKU CMBICI MCTIOJIb3YEMbIX BEIWYUH, UX O0003HAUYCHHS U CAMHUIILI, YKa3bIBaTh
(hopMYyJIBI, CBSI3BIBAIOININE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTHUMH BEIIMUYNHAMU;

OMHCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUSI W TMPOIIECCHI, UCTIONB3Ys (pr3ndeckue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M YaCTOTa CBETA, YHEPIUs
U UMITYJIbC (POTOHA, IEPUO/T MTOTypaciaia, SHEPTUs CBI3M aTOMHBIX SAEp, PU ONMUCAHUHU
MPaBUJILHO TPAKTOBATh (PM3UUECKUN CMBICIT MCTIOJIb3YEMbIX BEJIMYHMH, HX 0003HAYCHHS U
€UHUILIbI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYI0 BEIUYHUHY C
JIPYTUMH BEJITMYMHAMU, BBIYUCIISATH 3HAUEHUE (PU3NUECKON BETUYUHBI;

aHaJM3UPOBaTh (PU3MUECKHE MPOIIECCHl U SBIICHHUS, UCTIOIb3Ys (U3UICCKHUE 3aKOHBI
Y NPUHIUIBL 3aK0OH OMa, 3aKOHBI ITOCIEI0BATEILHOIO M MapaljIeIbHOIO COCAUHECHUS
MPOBOJIHUKOB, 3akoH Jlxoyna—JIeHna, 3aKOH SJIEKTPOMAarHUTHOM WHIYKIMW, 3aKOH
MPSIMOJIMHEWMHOTO  PAacHpOCTPAHEHUSI CBETA, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI
MpeJIOMIICHUSI CBETa, ypaBHeHHe OMWHIITeWHa i (potodddekra, 3aKOH COXpaHEHUS
SHEPTUM, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAHEHHUS AJIECKTPUYECKOTO 3apsja,
3aKOH COXPAaHEHUsSI MacCOBOI0 YMCJa, MOCTyaaThl bopa, 3aKOH paIMOaKTUBHOIO pacriajia,
MpyU HTOM pa3auyaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe
BBIPAKEHHE U YCIIOBUS (TPaHUILIbl, 00JACTH) NPUMEHUMOCTH;

ONpEAEATh HAMpPaBJICHUE BEKTOpPAa MHAYKIIMHM MarHUTHOTO TOJS MPOBOJHUKA C
TOKOM, CUJIbI AMniepa u cuiibl JIopeHia;

CTPOUTh W OMHUCHIBATH HM300paKEHHE, CO3aBAEMOE€ IUIOCKMM 3€pKajoM, TOHKOM
JIMH30M;

BBITIOJTHSITH SKCIIEPUMEHTBHI 10 UCCIEOBAHUIO (DU3NUYECKUX SIBJICHUN U MPOIIECCOB C
HCIIOJB30BAaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHUM: TpH 3TOM (OPMYIHPOBATH
npobiieMy/3agadyy M THIOTE3Y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEI0)KEHHOTO 000PYI0BaHUS, TPOBOUTH OTBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYILIECTBIISITh MPSIMbIE Y KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTHMAJIBHBIM CHOCO0 HW3MEPEHHS M HCIIOIb30BaTh H3BECTHBIE METOIbI
OLICHKH MOTPEMIHOCTEN U3MEPEHHU;

HCCIICIOBATh 3aBUCHMOCTH (PU3MUYECKUX BEIMYMH C HCIIOJIb30BAaHUEM IIPSMBIX
W3MEPEHUN: TIPU OTOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATH PE3YJIbTaThI
MOJTYYCHHOU 3aBUCUMOCTH (DU3UUYECKUX BEJIWYUH B BUEC TaONMI] U rpaduKoB, AenaTh
BBIBO/IbI 110 PE3YyJIbTaTaM UCCIIEAOBAHNUS;
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co0roaTh npasuia 0€30MaCHOTO TPyJia IPU MPOBEAECHNUN UCCIIEI0OBAaHUI B paMKax
y4eOHOro 3KCIEpUMEHTa, Y4eOHO-HCCIEA0BATENbCKOM U MPOEKTHOW JEATENBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U TAOOPaTOPHOTO 000PYAOBAHNUS;

pemath pacu€THbhIC 3aJaud C SBHO 3alaHHOM (U3UYECKON MOJENbI0, HCIOIb3Ys
¢u3nueckue 3aKOHbl M IPHUHLMIIBI, HA OCHOBE aHalM3a YCIOBUS 3a7aud BBIOMPATH
(U3NYECKYIO0 MOJIEND, BBIIEIATh (PU3UUYECKUE BETUYUHBI U (POPMYJIbI, HEOOXOAUMBIE IS
€€ pEILICHHs, NMPOBOAUTH PACUYETHI M OLEHUBATh PEAIBHOCTh IOJYYEHHOI'O 3HAYCHUS
(M3UYECKON BETMYNHEI;

pemiaTh Ka4yeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUUBYIO
LENOYKY pACCYKJIECHHH C ONOpOM Ha W3YyYECHHbIC 3aKOHBI, 3aKOHOMEPHOCTH W
(buznueckue sSBICHUS;

MCIONIb30BaTh MPU PEHICHUH Y4eOHBIX 3a7ad COBpEMEHHbIe HH(POPMAIMOHHBIC
TEXHOJIOTMM JUIsI TIOMCKa, CTPYKTYpPHPOBaHHUS, HWHTEPIpPETAlUd M MPEACTaBICHUS
y4eOHOM 1 Hay4YHO-TIONYJIIPHON MH(OpPMALIMH, TOTYYEHHON U3 pPa3IMYHbIX HCTOYHUKOB,
KPUTUYECKH aHAJIN3UPOBATH MOJTy4yaeMyt0 HHPOPMAIHIO;

OOBSCHATh NMPUHIUIBI JACUCTBUS MalIUH, TPUOOPOB M TEXHUYECKUX YCTPOICTB,
pasnuyaTh yCI0BHUS UX 0€30MaCHOIO UCIIOIb30BAHUS B IOBCEIHEBHOW KU3HH;

MPUBOANTH NPHUMEPHI BKIIaJla POCCHMCKUX U 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
oOecrieueHuss 0€30MaCHOCTM MpU OOpallleHuu ¢ npudopamMu M TEXHHUYECKUMHU
YCTPOMCTBAMHM, IJIi COXPAaHEHUS 300POBbA M COOJIOJEHUS HOPM HKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B IpyMIE C BHIIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MJIaHUPOBATh
paboTy Tpymmbl, palMOHAIBHO pacOpelensTh OO0f3aHHOCTH U IUIAHUPOBATh
JEeSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJ€KBATHO OLIEHUBATh BKJIAJ KaXKJOTO W3
YYAaCTHUKOB T'PYNIBI B pEHIEHUE PACCMATPUBAEMON MTPOOTIEMBI.
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TEMATHUYECKOE IIJIAHUPOBAHMUE
C YYETOM PABOYEHN MTPOI'PAMMbBI BOCIIUTAHUSI

HasBanue paznena

NN TCMbI

KommuectBo yacoB

KonuaecTBo pabot

JesTenbHOCTh yUuTeNs C
yuérom paboyeil mporpamMmmbl

ABTOpCKas
nporpamma

Pabouas
porpaMma

U1a6.pab.

Konr.pab

BOCIIUTaHUA

BHGKTPOI[I/IHaMI/IKa

24

14

1

1

[pUBJICYCHHE BHUMAHUS
00y4aromuxcs K IEHHOCTHOMY
ACTIEKTY M3Y4YaeMbIX Ha ypOKax
SIBIICHHI, OpTaHU3AIMS UX
paboThI ¢ TOTyyaeMon Ha
YPOKE COLMAIIBHO 3HAYUMOU
nHbopmaren —
WHUIIUMPOBAHHE €€
00CYKJICHUS, BBICKa3bIBAHUS
00yJarouMMHUCs CBOETO
MHEHUS 110 €€ TIOBOY,
BbIPAaOOTKH CBOETO K HEll
OTHOIICHHUSI

Konebanusa u
BOJIHBL

26

28

opranusanus Gopm
VHIMBUAYAJIBHOU U TPYIIIOBOU
y4eOHOM JAEeSATEIHHOCTH

KBaHnTOoBas
buzuKa.
AcTtpodusuka

18

22

MHULIUMPOBAHUE M IOJJIEPIKKA
MCCIIE0BATEIBCKON
NesITeIbHOCTH 00yYaroInXCsl B
paMKax  peanusaluu
WHIWBUYATBHBIX U TPYIIOBBIX
MCCIIEIOBATENIbCKUX IPOEKTOB,
YTO JIacT 0o0ydJaromuMmces
BO3MOKHOCTb npuodpecTy
HABBIK CaMOCTOSITENIBHOTO
[peLLIEeHNs TEOPETUYECKOU
MpoOJIEMBI, HaBBIK|
TeHEepUPOBAaHUSA U OPOPMIICHHS
COOCTBEHHBIX  HJIeH, HaBBIK
YBaKUTEIBHOTO OTHOIIEHUS K
qy:)KUM HJesiM, O(OPMIIEHHBIM
B pabotax IPYTHX
rccleloBaTeNeH, HaBBIK|
yOIMYHOTO BBICTYIIJICHUS
repen ayIUTOpHEH,
apryMEHTUPOBAHUS 17l
OTCTaMBaHUs  CBOEH  TOYKY|
3peHus

MU

[loBTOpEHME

PasButne y obyqarommxcs
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MO3HABATEIBHON aKTUBHOCTH,
CaMOCTOSTEIILHOCTH,
WHUIIMATUBBI, TBOPUECKUX
CIIOCOOHOCTEH,
(dbopMHpOBaHUE TPAKITAHCKOM
MO3UIUH, CTIOCOOHOCTH K TPYY
Y J)KU3HU B
YCJIOBUSIX COBPEMEHHOTO MHpA,
dhopmupoBanue y
00yYaromuxcst KyJIbTypbl
3II0POBOTO ¥ OE30MaCHOTO
o0pasa KU3HH

Hroro

70

68
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KAJIEHIJAPHO-TEMATHYECKOE INTAHUPOBAHUE

Ne Cpoku Hassanmue pasgesa. Tembl
m\m | BBINOJHEHHUS ypoka.
aH | ¢gakr
Ouektpogunamuka ( 14 v).
1. B3aunmoaeiictBre TokoB. MaruutHoe nojie. BeKTop MarHuTHOM MHIAYKIIUH.
[lepBuunsblii uHCTpYKTaX 10 Th Ne 22-1
2. Monynb BekTopa MarHuTHON nnaykuuu. Cuna Amnepa «Habmonenne
JEMCTBUS] MATHUTHOTO I10JI HA TOK»
3. Pemenue 3anau
4, JlelicTBME MAarHMTHOTO TOJIS1 HA JABOKYIMiAcs 3apsa. Cuna JlopeHia
o. Pemenue 3amau no reme cuia Jlopenua, cuna Amnepa
6. OTKppITHE 2JIEKTPOMATHUTHON MHAYKINN. MarHuTHBIN OTOK.
Hanpasnenue nnayknmonHoro toka. [Ipasuiio JIeHna
7. 3aKoH 3JEKTPOMarHUTHOM MHAYKIMK. BUXpeBoe asekTpudeckoe moiie
8. Pemienue 3amau.
9. JIa0. pa6. Nel. «M3ydeHue siBJI€HUS 3JEKTPOMAarHUTHON MHTYKIIUI.
I{eneBoit uncTpyKTax 1o T.b.
10. O/1C uHAyKIMU B IBUKYLIMXCA TPOBOAHUKAX. CaMOMHIYKIUS.
NHIyKTUBHOCTS.
11. Pemenne 3amau.
12. OHeprus MarHUTHOTO 10JIs1. DJIEKTPOMArHUTHOE TOJIE.
13. Pemenue 3a1a4 no TemMe 31€KTPOMarHUTHas MHAYKIHS
14. KonTponbnas pabora Nel
Koseoanus u Boanpi( 28 4).
15. MaremaTtnueckuil MasiTHUK. ['apmoHnyeckue konebanus. Paza koneOaHuil
16. [TpeBpaienue sHepruu npu koaedanusx. JIad.padora Ne2 «Omnpenenenue
YCKOpPEHUs: CBOOOAHOIO NMaJACHUSI TPH MOMOILN MasiTHUKa»
IleneBont unCcTpyKTaX 110 T.b.
17. DnekTpoMarHuTHbIe kosiebanus. Konebarenbusiii KOHTYp. [IpeBparenue
SHEPI'UHU IPU JIEKTPOMATHUTHBIX KOJCOaHUSX.
18. [TepeMeHHBII 2NEKTPUUECKUN TOK. AKTUBHOE COTIPOTHUBIICHUE.
JleicTByroliee 3HaU€HUE TOKA U HANPSKEHUS
19. Konzaencarop B 1ienu nepeMeHHOro Toka. Karynika "HAyKTUBHOCTH B LIENIN
MIEPEMEHHOT0 TOKA.
20. Pe3oHaHC B 351eKTpruecKon 1enu. ['eHepatop Ha TpaH3UCTOpE
21, I'enepupoBaHue 37eKTpuuecKoi 3Heprun. Tpanchopmaropbl
22. Pemenue 3a1a4 o teme «NEKTPOMArHUTHbIE KOJICOAHUS»
23. BonHoBele sABeHMs. PacipocTpaHeHne MEXaHUYECKUX BOJIH. Y DaBHEHHE
Oeryiei BOJHBI.
24, 3ByKOBas BOJTHA.
Uto Takoe MEKTPOMarHuTHas BOJIHA
25. Nzo6perenue paano [Tomosem. [IpuHIUIBI paguocss3u. Moayasius 1
JETEKTUPOBAHUE
26. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH. PacripocTpaHeHne painoBOJIH.
Panmomoxanms.
217. Pemenue 3a1au no teme «2JIEKTpOMarHUTHBIE KOJIeOaHHsI ¥ BOJHBI»
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28. Kontponbnas pabora No 2
29. Cxopoctb cBeta. [Ipunnun I'tolireHca. 3aKoH OTpa)XeHMsI CBETA.
30. 3aKOH MpeoMIICHHs! CBeTa. 3aKOH MOJHOTO OTPAXKECHHUS.
31. JlaGopaTtopHas padota Ne3 «Onpezenenne moka3aress IpeIoMICHUS
crexisa» [leneBon nHCcTpykTax no T.b.
32. JIunza. [TocTtpoenue n3obpaxeHus B auH3e. DopMyira TOHKOU JTUH3BI
33. Jlaboparopuas pabota Ned «Onpenenenre GOKYCHOTO PacCTOSHUS JIMH3BD)
[{eneBoit mHCcTpyKTax 1o T.b.
34. Hucnepcus.
35. NuTtepdepeniius mexanndeckux BoH. MHTepdepennus cpeta. Pemenne
KOMOMHMPOBAHHBIX 3a/ad.
36. Hudpakuus mexannueckux BoaH. Audpakus ceera. Judpakunonnas
pemerka «OneHka HHPOPMAIIMOHHON €MKOCTH KOMIAKT JAUCKa
37. JIaGoparopnas padota Ne5 «Habmonenne uateppepeHnu 1 Tudpakimm
I{eneBoit uHCcTpyKTaXx 1o T.b.
38. [Tonsspu3zanus ceera.
39. ITonepedHOCTh CBETOBBIX BOJIH.
40. Pemrenue 3aa4 o TemMe ONTHKA.
41. Pemienue 3amady 1o teme OITHKA.
42. Kontponbnas pabora No 3 .
KBanToBas ¢pusuka. Acrpodpusuka( 224)
43. Buns!l nznydennii. [lIkana 31€eKTpOMarHUTHEIX BOJIH.
CriexTpbl U ceKTpanbHble annaparsl. Buasl ciektpos. CrieKTpaabHbII
aHaJM3.
44, JlaGopatopHnas pabota Ne6. «HabmroeHne CIionHoro u JMHEHYaToro
CIIEKTPOBY.
WNudpakpacHoe u yabTpaduoIeTOBOE U3TYICHUS.
PentrenoBckue ay4u.
45. dororddext. Teopus pororddexra
46. ®otonsl. [lpumenenne gorospdekra.
47. Pemenue 3anay o reme Gpororddexr.
48. JlaBreHue cBera
49, Xumuueckoe neiictBue ceera. @ororpadust
50. Pemenue 3aa4 mo reme GoTOHBI
51, KontponbHas pabora Ne4 .
52. Crpoenue atoma. OnbiTel Pezepdopaa.
KBanToBble nocrynats! bopa.
53. Jlazepsr.
54, CtpoeHue aTOMHOTO si/ipa. SIiepHble CUITBL.
DHeprust CBSI3M aTOMHBIX sIJIEP.
55. 3aKOH PaaMoaKTHBHOIO pacnaja.
56. Snepueie peakuuu. Jlenenue siaep ypana. LlenHble siiepHbIe peakiuu.
SnepHbIi peakTop.
S57. ITpumenenue sipepHoOi sHeprun. buonorudeckoe JaeiicTBruE paanoaKTUBHBIX
W3JTyYEHHUI.
58. DU3MKa EMEHTAPHbBIX YaCTHIL.
59. Pemnrenue 3a1a4 1o TeMe aToM U aTOMHOE SIIPO.
60. KonrtposnbHas padora Ne 5.
61. Ctpoenne ColnHEYHOW CUCTEMBI.
62. Cucrema 3emns-Jlyna.
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63. OoOmue ceenenns o CoJHIIE.
VicTounuku sHEprum u BHyTpeHHee crpoenne ConHIa.
64. ®dusndeckas npupoja 38e31. Hama
Tl'amakTuka.
IoBTOpenue( 4 4).
65. O06o0mmaroiee MOBTOPEHUE
66. 0O060011aro1Iee TOBTOPCHHE
67. O06o01maroiee MOBTOPCHUE
68. 0060011aro1Iee TOBTOPCHHE

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

— Mskumes I'.5., byxoBues b.b., Hapyrun B.M. ®usuka.ll kimacc: ydyeOHUK aiis
oOpazoBaTenbHbIX yupexaeHuin.—M.: [Ipocsemenue, 2022 r.

METOIUYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA
1. Tlpunoxxenue K yueOHUKY Ha 3JIEKTPOHHOM JIUCKE.

A

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

CoOopnuxk 3ana4 o ¢pusuke 9-11 xki/A.Il. PeimkeBuu; M.; [Ipocsemenue ,2021r.
KamseeBa E.H. ®u3zuka.1l knacc. Utorossiit koutposib. M.;IIpocsemenue ,2021 r.
[IporpaMMHO-METOAMYECKHE MaTEPHUAIIBI.

o 0k w

Anpapeea ['.B. ®@usuka 10-11 kmaccel. MexaHunka: TPEHHPOBOUYHBIE TECTHI,
KOMOMHHpPOBaHHBIE 3aJ]aHMsI, KOHTPOJbHBIE paboThl. M.; [IpocBemenue ,2021 T.
7. TlporpaMMHO-METOIUYECKHE MAaTEPHAIIBI.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

— bu6mnoreka [JOK

— Kommnekt mudpoBsix 0b6pazoBarenbHbix pecypcos (manee 1IOP), pazmenieHHbIH B
Enunoit xomnexiuu LIOP: http://school-collection.edu.ru/

— DIEKTPOHHBIC TPWIOKCHUS K YYCOHMKAM, BKIIOUYAOIIHNE: MYJIBTHMEINHHBIC
Ipe3eHTalii KO BceM maparpadam ydyeOHWKa; JOMOJHATEIbHBIE MaTepHaNbl TSI
yTeHUs;  (Pailibl-3aroTOBKM  (TEKCTHI, H300pakeHHs), HEOoOXOonuMble IS
BBITIOJIHEHHSI pa0OT KOMIBIOTEPHOTO MPAKTHUKYyMa; MHTEPAKTUBHBIE TECTHI.

— BugeoomnsITel Ha ypokax. — Pesxum gocryma: http://fizika-class.narod.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
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— Enunast  kosutekius OUGPOBBIX  00pa30BaTENbHBIX PECYpCoOB. —  Pexum
nocryma: http://school-collection.edu.ru

— WHTepecHble Marepuaibl K ypokam (HU3MKH IO TeMaM; TECThl [0 TeMaM;
HarsiAHbIC TTOCOOMs K ypokaM. — PesxuMm moctyma: http://class-fizika.narod.ru

— Iludpossie 0OpazoBaTenbHbIe pecypcbl.—Pexum mocryna: http://www.openclass.ru

— DIIeKTpOHHbBIE YUeOHUKH 10 pu3uke. — Pexxum nocryna: http://www.fizika.ru



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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