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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takke c yuy€roM denepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojiaBanusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl MO (UM3MKE HANpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. IIporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeIMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH IpeaMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKH HA YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMUsl, INIAHUPYEMBIE PE3yNbTaThl OCBOCHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YJIbTaThl IO roJjaM O0yUYEeHUS;

e cojepkaHue yueOHOro npenameTa « Du3nKay 1mo rojgaMm 00ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHui 00 okpyskaromiem mupe. IkoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yomni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JieKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe SHEpPreTUKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUS HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenune (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ1 TO3HAHMSI IPU BBHIMOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu 1y ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak MPUHLUIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (GU3HKA
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc ¢usuku npemmnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUH, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIWNA CIHMCOK YUYEHHYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MNPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlECCa MCXOMs W3 OCOOCHHOCTEW IUJIaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm sToM  obOecrmeumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEM (DU3NYECKMX BEJIWYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACUYETHBIX U Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 171st pacu€THBIX 3a/1ad MPUOPUTETOM SIBISIFOTCS 3aJ]a4u C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOIO paslena Kypca, Tak M UHTETpUpYs 3HAHUA W3
pa3HbIX pasnenoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOytonue BbhIOOpa (U3MYECKON MOAENU g CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM AOIKHO OBITH
HEeoOXouMoe J1abopaTopHoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUCHUUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpalMOHHOE  000pyZoBaHHE (OpMHUpPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MIEPEUNCIICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUS  M3y4YaeMbIX  SIBIIEHHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlaGopaTopHoe 00Opy/IOBaHME MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYIOBAHHUS JOJKHBI OBITH TIOCTPOSHBI HAa KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJIIMHU U3y4€HHUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (dopMmupoBaHHE WHTEpeca W CTPEMJICHHS OOYJarOIIMXCSd K HAYYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBaHUE
MCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUU OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONH (PU3MKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHHeM CIEeIyIOMNX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB peLIECHUS pPAa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHHS Ha OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
GU3MYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIpETAIuu MHGOPMAIIHH,
OTIpeIeNIeHNS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHS YMEHHM MPOECKTHO-UCCIIEI0BATEIHLCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE MepeyeHb JabopaTOPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.

COAEPKAHUE OBYUYEHUSA
11 KJIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Macnummnoe nose. IneKmpomMazHUMHAA UHOYKUUA

IlocTosiHHBIE  MarHuThl.  B3aummojaencTBUE€  MOCTOSHHBIX ~ MarHuTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuH. [IpuHumn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JIMHUKA MAarHUTHOU
VHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa IMHUN WHIYKUUAH
MAarHMTHOTO TIOJIA JUIMHHOTO IPAMOIO IPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO



MPOBOJAHUKA, KaTylIKu ¢ TOKOM. OnbIT Opcrena. B3anmoaeiicTBre NpOBOIHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuia JlopeHua, €€ MOyJb U HalnpaBiieHUE. J[BUKEHHE 3apsSyKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHUTHOM 1ose. Pabota cuibl JlopeHiia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIKYIAS CUla HWHIAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM
uHaykunu @apanes.

BuxpeBoe »leKTpUYECKOE ToJie. ODJIEKTPOJABIKYIIAA CUJIa WHIYKIUU B
MIPOBOJHUKE, IBHXKYIIEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTh.  fIBJIE€HHME CAMOMHIAYKIMHU. OJEKTPOABIXKYILAS  CHJA
CaMOWHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, BJEKTPOMArHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, MUHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKIIMA MAarHUTHOTO TIOJISL.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIECH CHIIBI UHIYKIHH OT CKOPOCTH M3MEHEHUS
MarHMTHOTO MOTOKA.

SIBeHME CAaMOMHIYKIIWH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

Pasznea 5. Kosie0aHus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNIHbLE KOICOAHUA
Konebarenrnas  cucrema. CBoOOmHBIE  MEXaHHMYECKHE  KOJICOaHHS.
["apmonunueckue kosiebanus. Ilepuon, yactora, ammmTyna u ($aza KoJeOaHUH.



[Ipy>kuHHBIN MasTHUK. MareMaTH4eCcKnii MasATHUK. Y PABHEHHE I'apMOHUYECKHUX
koneOanuii. [IpeBpaiienue s3Heprun Mpu rapMOHNYECKUX KOJICOaHHSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJICATbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXAY MEXaHWYECKUMU U
AIEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBiienre o 3aTyXarOUUX KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMarHUTHBIE KOJIeOaHMUsI.

[lepemennbiii TOK. CHHYCOMAAQIBbHBIM NEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOTpeOICHUE IIEKTPUUECKOM
DHEPrUU. DKOJIOTMYECKUE PUCKHU NPU IPOU3BOACTBE 3IEKTpodHepruu. KynpTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE TNPUMEHEHHUE: DIICKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOnepeiay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJIeOaTENIbHOM cHUCTEMBl (IPYKUHHBIA WIH
MaTEeMaTUYECKU MAsITHUK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

Hab6mronenne pe3oHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AJIIEKTPOMATHUTHBIX KOJIEOaHUH.

Pe3oHaHnc mnpu MOCNENOBATEIbHOM COEIMHEHHHM PE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTU U MAacChl Ipy3a.

HccnenoBaHre MEPEMEHHOTO0 TOKa B LENM U3 IOCJEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanudeckue BOJIHBI, yclioBUs pacrnpoctpanenus. llepuon. CkopocThb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. [lomepeuHble W NPOJOJIBHBIE BOJIHBI.
HuTepdepentus u qudpakius MEXaHUYECKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.



DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarauTHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHUE, MPEIIOMIICHUE, MOJIpu3anus, Tudpaxkius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€eKTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMTBI paguOCBs3U U TeneBUACHUA. Pannonokanmys.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyecknue yCTpOMCTBa M MPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AWArHOCTMKA B TEXHUKE W MEIUILIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teedon, CBYU-nieys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue narepdepeHunu u auppakuuy MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOM U
4acTOTOM KOJieOaHUM.

HccnenoBanne  CBOMCTB  JJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, MoJspu3auus, Audpakuus, UHTephepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHbI UCTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Tpenomiienune cBeTa. 3aKOHBI ITPEIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroj IOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBera. CnoxHblil coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBaroimie JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCcTosiHME W ONTHYECKash cujia TOHKOM JuH3bI. [locTpoeHune wm300pakeHWil B
coOMparoux U paccenBaromux auH3ax. Dopmyna TOHKOW JHH3BI. YBEJIWUYEHUE,
JlaBaeMOoe€ JIMH30H.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(hEpEeHIHMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.



Hudpaknus cBera. Judpakuumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM  [aJ€HAUM MOHOXPOMAaTHYECKOTO CBE€Ta Ha
TG PAKIIIOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue YyCTpONCTBa U MPAKTHUECKOE TMPUMEHEHHE: OYKH, JIyTa,
doToamnmapar, TPOCKIIMOHHBINA ammapaT, MHKPOCKOIN, TEJIECKOM, BOJOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonuHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE U MPEIOMIICHUE CBETa.
OnTuyeckue mpuodOpBkI.

[TotHOE BHYTpEeHHEE OTpaskeHHe. MOeIIb CBETOBO/IA.

HccnenoBanue CBONCTB M300paKEHUN B JIMH3aX.

Monenu MUKpPOCKOIIa, TeJIeCKOa.

Habmronenue natepdepeHinm cBera.

HaOmronenune nudpakiyuu ceera.

HaGnronenue nucnepcuu cBera.

[Toy4enue ciekTpa ¢ MOMOIIBIO TIPH3MBI.

[Tony4yeHue ciexkTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

H3mepenne mokas3aTessi MpeOMIICHHS CTEKIIa.

HccnenoBanue CBOMCTB H300paKEHUH B JTMH3AX.

HabGmronenne nucrnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['paHnibl  NPUMEHUMOCTH  KJACCUYECKOW  MexaHukd.  [locrymnartsl
CHEUHUAIIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEJILHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJIECHUE BPEMEHHU U COKPAILCHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOSI.

Paznen 7. KBantoBas pusuka
Tema 1. dnemenmuvt K6AHMOBOU ONMUKU
®dotonbl. ®opmyna [lnanka cBs3u sHEepruu (HOTOHA C €r0 YACTOTOU. DHEPrUs
U UMIyJbC PoTOHA.



OtkpeiTre u uccienoBanue Gororddexra. OnwiTel A. I'. CtoneroBa. 3aKOHBI
dororddekra. YpasHenue DiHIITEHHA 11 Porodddekra. «KpacHas rpanuar
doTtorpdexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIICMEHT,
dboToaTYNK, COJTHEUHAst OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -4acTHIL.
[Imanerapnas mojmens aroma. llocrynmater bopa. U3nydenue u moriomnieHue
(GOTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
criekTpoB. CIIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BosiHoBBIE cBoOMicTBa yacTull. Bosnsl 1e bpoitnsa. KopryckyisipHO-BOJIHOBOM
JTyaJn3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue IJIMHBI BOJIHBI JIa3epa.

HaOmronenue TMHENYaThIX CIIEKTPOB U3TyUYCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopmuvie pabomul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JI0KA3bIBAIOIIUE CIOXHOCTh CTpoeHUsl sjpa. OTKphITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paanoakTuBHOTO u3nydeHus. CoiicTBa anbda-, Oera-, TramMMa-uU3ITy4CHHUS.
Biusitnue paainoakTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa I'eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JlydeHue. 3aKOH PaJuOoaKTUBHOIO pacra/a.

DHeprus CBA3U HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegekt Macchl siapa.



Snepubie peakuuu. JlesieHue U CUHTE3 A1€ED.

SAnepusiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hM3HUECKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, siaepHslil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomoi

HccnenoBanre TpEKOB YacTHUIL (MO0 TOTOBBIM (OTOrpadusim).

Pa3zneua 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otansl pa3BuTHA acTpoHoMuUU. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aACTPOHOMHH.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3MBI, IJIAHETHI, X BUIUMOE
JBH>KCHUE.

ConHeyHas cucrema.

Connne. ConHeuHass akTUBHOCThb. McTrounuk sHepruu ConHUIA U 3BE3N.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHee CTpoeHue
3BE31. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUH U 3Bodtonuu CoJHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii I[Iyts — nama T'amaktuka. Ilonmoxenune u aBwxkeHue CoiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopus bonsioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaOmroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJI0XKEHUSI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro NOyIIapus U SIPKUE 3BE3IbI.

Hab6nronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6001maroee MOBTOPEHHUE

Ponb Qu3uku W acTpOHOMHM B 5SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATHYECKOU c(pepax nesTeTbHOCTH YEIOBEKa, POJb U MECTO (PU3MKH



¥ aCTPOHOMHHU B COBPEMEHHOW HAYYHON KapTHUHE MUPA, POJb (PU3HUUECKON TEOpUHU
B (OpPMHpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTHHE MHpa, MECTO
bU3YeCcKOl KapTUHBI MHpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCyIIeCTBISIETCS C
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumores3a, (pu3myeckas BEIMYMHA, 3aKOH,
TEeOpusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: peumieHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIHUH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHE IOMIAIU TIOCKUX (GUryp u oobémMa Ted.

buonocus: »nexTpuyeckue SBICHUS B KUBOWM MpHUpOJE, KoJieOaTelbHbIC
JIBH>KCHUSI B )KMBOHM MPUPOJIE, ONITUYECKUE ABJICHUSI B )KUBOW MPUPOJIE, IEUCTBUE
paualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJLUIMYECKASI CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEIIETKH, CHEKTPAIbHBIN
aHaJu3.

l'eocpagusa: wmarHUTHBIE TIONMIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocus: NWHUAM DJEKTPOINEpenady, TEHEpPATOp IMEPEMEHHOr0 TOKa,
ANIEKTPOABUTATENb, WHAYKIIMOHHAS T€4Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne ydeOHOTO TpenMera «@Du3nMKa» HAa YPOBHE CPEIHETO OOIIEeTo
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOYyYaroIUXCsl PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEAU3ALMUA OCHOBHBIX HAIIPAaBJICHUI
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

c(OpPMHPOBAHHOCTh I'PAKIAHCKON MO3ULIMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO O0IIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TI'YMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIECTBa, yHaCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aMMOJECUCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OILIGHHMBATh CUTYyallMI0 M MPUHUMATh OCO3HAHHBIE PEIIEHUs,
OPUEHTUPYSACh Ha MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4)3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyero pu3n4eckon Hayke;



S)TpyaoBOro BoCnuTAHUSA:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON JesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6)3K0J10rM4eCKOro0 BOCIIUTAHMS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILIECTBIICHUE EHCTBUN B OKPYKaIOLIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa JEATEIBHOCTH HKOJOTHMYECKOM HaNpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NIPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYAIbHO U B IPYIIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJLHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble jornueckue aeiicTBUA:
CaMOCTOATENLHO  (QOpMyJIHpOBAaTH W aKTyaJIU3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JEATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
bU3MYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHIMIOJNHATH pabOTy B  YCJIOBHUSX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATHBHOE MBIILICHUE TPU PEIICHUH KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pEeIICHUs, HaXOIUTh ApryMEHThl MJIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYIHpPOBaTh COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHUEHBI, PECYpCcOCOEpEKEeHHsI, TMPaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp)KAaHUS B pa3lUUHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM 0OLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid ¢ y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETrO BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
00U pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHWHA HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENLHO OCYUIECTBJISATh MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

JeJaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAWIIMH B 0OJACTH
(U3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATEIbHOMW  pediaekcuu KaKk  OCO3HAHUS
COBEPIIAEMBIX JEUCTBU M MBICIUTENIbHBIX MPOLUECCOB, HMX pPE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce nOCTHXKEHUSI THYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOIar aFOIIHA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaTBCA K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy obOyuyenuss B 11 kjacce mnpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUMN:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOU NEATEIBHOCTH JIFOJEH, LEJIOCTHOCTh U E€HUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJEIIeH:
TOYEYHBIN IJIEKTPUUECKUH 3apsfl, JIyd CBETa, TOUYCYHbIM UCTOYHHK CBETA, AEpHas
MOJieJb aTOMa, HYKJIOHHAash MOJEJIb aTOMHOIO siipa MPH PEIIeHUH (PU3UIECKUX
3az1ady;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DUBHKH: DJIEKTPUUYECKAS TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUEC
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUs, JEHCTBUE MArHUTHOTO TIOJsl Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, AJEKTPOMATrHUTHBIE KOJeOaHUS U
BOJIHBI, TPSMOJMHENHOE pPACIpPOCTPaHEHHE CBETa, OTPAKEHHUE, IMPEIOMIICHUE,
uHTepdepenus, audpakuus W TOMApPHU3ALUS  CBETa, JUCIEPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddekT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYyCCTBEHHAas

PaauOaKTUBHOCTb;
ONKCHIBATh M3YUYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  PA3NMYHBIX  Cpel) |

AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCHOJB3Ysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HAINPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJed, MEepHoJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiji M Cuia TOKa B MpoIEecce
TApMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSTHUE U
ONTUYECKAs] CWJIa JIMH3bI, NPU OMUCAHUM TMPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIIOJB3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BETUYMHY C JPYTUMH
BEJINYMHAMU;

ONKUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS W MPOLECCHI, HCIOIb3Ys
dbuznyeckre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TOJIypaciaja, SHEPrus CBI3U
ATOMHBIX SIZIEp, TPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS W CIUHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3bIBAIONIME JaHHYH (U3UYECKYIO BEJIMYMHY C JAPYTUMHU BEJIMYUHAMH,
BBIYUCIISITh 3HAUCHUE (DU3NUECKON BETUUNHBI,

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCIONb3Ys (Pu3nueckue
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapaIeIbHOTO
COCOVMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BIEKTPOMArHUTHOU
WHIYKIINH, 3aKOH TPSMOJUHEHHOTO PacipoOCTPAaHEHUsI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEeHa mia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCa, 3aKOH COXpPAHEHUSs
IIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MACCOBOr0 4HCIa, MOCTYJarel bopa,
3aKOH PAJIMOAKTUBHOTO Pacmaia, Mpy 3TOM pas3indaTh CJIOBECHYIO (DOPMYIUPOBKY



3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUSA (TpaHUIIBl, 00acTH)
PUMEHUMOCTH;

ONPENEIATh HAIIPABIICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO TOJISI IPOBOIHHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHna;

CTPOMTb U OIHCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh AKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUNH U
MIPOIIECCOB C HCIIOJIb30BAaHUEM IMPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpPHU 3TOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIUpOBATH BHIBOBI,

OCYUIECTBJISTh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, MPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaThb W3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHU;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PHUKCHPOBAThH
pE3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH (DM3MUECKUX BEIUYHMH B BHUJAE TaOIUL U
rpauKoB, AeaTh BbIBOBI IO pe3yJibTaTaM HCCIEAOBAHNUS;

co0ro1aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAHUNA B
paMKax ydeOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
JEATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIA0OPATOPHOIO
000py1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCIOJIB3YS (PU3HUECKUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYJIbI,
HEOOXoAUMbIE NJisi €€ PEelleHUs, TPOBOAUTh PAacUE€Thl M OLIEHUBATh PEaJIbHOCTD
MOJIy4YEHHOT0 3HaueHUs (PU3NUECKON BEINYNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LETOYKY PACCYKICHHM C ONOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuzndeckue sBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIICEHUH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEJICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIIHH, TOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOJTYyYaeMYI0 HH(pOpMaIHIO;

OOBSACHATh MPUHIUIBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCJIOBUSA UX O€30MacCHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HY;



MPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHWE MPOIIECCOB OKPYKAIOUIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOCHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH CpeaE;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelessTh O0O0S3aHHOCTH WU
IJIAaHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOU MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /it P Konrpoasnbie IIpakTuuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1.2JIEKTPOJAUHAMUKA
11 MarnuTtHoe nojne. JIeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
’ WHIYKIMS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2.KOJIEBAHUSA U BOJIHbI
1 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 | bubnuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yecKne U dJIEKTPOMArHUTHBIS 5 | bubnnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pasnen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBHI CTIEITUATFHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCHUTEIBHOCTH https://m.eds00.ru/7f41c97¢
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®PU3UKA
bu6mmnoreka [JOK
4.1 i
DIIEMEHTHI KBAHTOBOH OTHKH 6 https://m.edsoo.ru/7f41c97¢




bu6mmoreka [IOK

. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c¢
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen §.OBOBIJ.IAIOIJ.IEE INOBTOPEHMUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngg;ifj;gﬁ;;mlcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE
11 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Jara uudposbIe
Tema ypoka Konrpoubusie IIpakruueckue
Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI

pecypcbl
[TocTossHHBIC MATHUTHI U UX
B3auMoOJercTBHE. MarHUTHOE IIOJIE. | bubnunoreka LIOK
BekTop MaruutHOM nHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C
TokoM. OnbIT DpcTena. 1 bubmmoreka [JOK
B3aumoaeiicTBre mpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabota «3yduenue

bu6mmoteka IIOK
MarHUTHOTO TOJISI KaTYIIKH C 1 1

https://m.edsoo.ru/ff0c98fe
ToKOM»(1)
JlelicTBME MarHUTHOTO TOJISI Ha
MPOBOAHMK ¢ TokoM. Cuiia Amnepa.
JlabopaTopHas pabota | | bubnmnorexa [JOK

«HUccnenoBanue neicTBUS
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»(2)

https://m.edsoo.ru/ff0c9ac0

JlelicTBME€ MarHUTHOTO TTOJIS HA

JBIKYIIYIOCS 3apSDKEHHYIO YaCTHILY.

Cuna Jlopennia. PaGoTa cuitbr
Jlopenua

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c9df4




10

DnekTpoMarHuTHas uHAykuus. [loTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
WHJYKIHAU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Gapanes

JlabGopaTopHas paboTta
«HccmenoBanne ABICHUS
AJEKTPOMArHUTHON MHIYKIUK»(3)

NunykTuBHOCTS. SIBIIEHUE
camonnaykiuu. 3/1C caMonHayKIUU.
DHeprusi MarHUTHOTO MOJIsl KATYUIKHU C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

TexHu4eckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
JIEKTPOMArHuThl, JEKTPOIBUIaTEINb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHII,
MHIYKIUOHHAs [1eYb

O6o0maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUS)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

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

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
SHGKTPOMaFHI/ITHaH UHAYKOUS»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cad58

12

CB00O0/1HBIE MEXaHUYECKUE
KoseOanus. 'apmonndeckue
KojeOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

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

13

JlaGopatopHnas pabora
«HMccrnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha




14

15

HUTHU OT JJIMHEI HUTH U MacChl
rpy3an(4)

Koneb6arenbubiit koHTYp. CBOOOIHBIE
3JICKTPOMAarHUTHBIE KOJIeOaHUsI B
HJIeaTbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaJIOTHSI MEXTy MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMH KOJI€OaHUSIMU

®opmyna Tomcona. 3akoH
COXPAHEHHUS YHEPTUU B HJICAIIBHOM
Kosie0aTeabHOM KOHTYpe

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cb820

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
Kose0aHusx. BolHyKIeHHbIE
MexaHu4eckue kKonedbanus. Pe3onanc.
BbIHYX1€HHbIE 37I€KTPOMarHUTHbIE
KoseOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
MEepEeMEHHbIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JENCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

bubmmoreka IIOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucpopmarop. IIpoussoactso,
nepeaaya v norpedieHue
ANEKTPUYECKON SHEPTUU

19

Y CTpoHCTBO U MPAKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa epeEMEHHOT0 TOKa,
JIMHUU 3JIEKTpoIiepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTrHYeCKHe PUCKU TIPU
MIPOM3BOCTBE MEKTPOSHEPTHH.




KynpTypa ncnonszoBanus
3JIEKTPOSHEPTUU B OBCEIHEBHOM
KU3HU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocThb

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIWHA BOIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U TPOOJILHBIE BOJHBI
2 3ByK. CKOpOCTh 3ByKa. [ poMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
23 CBOMCTBa U cKopocTh. [IIkana bubmmorexa [IOK
P ' https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHuUnIBl paTIUOCBS3U U
24 TeneBuaeHus. Pa3Burtue cpeacts
cBs3u. Pagnostokamust
)5 KonrtponsHas paborta «Konebanus u bubmuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpOCTpaHEHHE
26 CBETA B OJTHOPOJHOM Cpee. bubnuoreka [JOK
Toueynslii UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ffO0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoeHune brbmorexa [OK
P L P https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
)3 BHyTpeHHee oTpakeHue. [IpenenbHbrit bubmuorexa [JOK

YTOJI [TOJIHOTO BHYTPEHHETO
OTpaXKeHUS

https://m.edsoo.ru/ff0cd7f6




JlabopaTtopHas paborta «/3mepenue

bu6nmmoreka [IOK

29
MOKa3aTeJs MPEeIOMIICHHS CTeKIa»(S) https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoeHue n300pakeHuii B
. bubnuorexa [{OK
30 nuH3e. Popmysia TOHKOM JIMH3HI.
https://m.edsoo.ru/ff0cddle
VYBenu4yeHue JUH3bI
Jlaboparopnas pabota
31 «HccnenoBanue CBOWCTB
M300pakeHUH B JIMH3aX»(6)
Hucnepcus cBera. CIoXHBIA COCTaB
1 6enoro ceera. Ler. JlaboparopHas
pabota «Habmonenne aucnepcuu
cBeTan(7)
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
cera. JudpaknuonHas pemerka https://m.edsoo.ru/ffOced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubmmnoreka HOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpruOOpPbI U yCTPOMCTBA U
YCJIOBHS UX 0€30MaCHOT0 MTPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctymnarst bubnmnorexa [JOK
CIIELIMAIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTETLHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
bu6nunorexa LIOK
37 3ameyieHre BpeMEeHH M COKpaIlleHNe
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprusi ¥ UMNYJIbC PEIATUBUCTCKOMN
. bubnuotexa [JOK
38 yacTUIbl. CBSA3b MAcCChl C SHEPTHEH U

HUMITYJIBCOM. SHCpFI/IH ITOKOA

https://m.edsoo.ru/ffOcfc68




Kontponbhas padota «OnrTuka.

bu6nmmoreka [IOK

39 0) 5
CHOBKI CHCTHMAIILHON Teopit https://m.eds00.ru/ffOCt6f0
OTHOCHTEIBHOCTH)
40 ®otonbl. opmyna [Tnanka. DHeprus bubmmoreka [JOK
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel16
OTKpbITHE U HCCIIEI0BAaHUE Eu6 1IOK
HOJIMOTCKA
41 otodddekra. O A.T.
porosert HIBITRT https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHeHUE
42 SﬁHmTegI)Ha nqs)lq)@oma@(}l@)ema bubmmorexa LIOK
A ' https:/m.edsoo.ru/ff0d01 Se
«Kpacnas rpanuna» dhotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JleOeneBa. XuMuueckoe AeHCTBUE bubmmorexa [IOK
sleBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE IPUMEHEHHUE:
44
¢dboTorMeMEeHT, POTOAATUHK,
CoJIHEeUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bu6mmoreka IIOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopna no paccesHuio o-4actu bubmorexa HOK
POOpAA TOP t https://m.eds00.ru/ff0d091a
[Inanerapnas mozens aToma
but6mmoreka [IOK
47 ITocrymater Bopa
y p https://m.edsoo.ru/ff0dOafa
Wznydenne u noriomieHue (OTOHOB
i B ¢ bubnuorexa [IOK
48 MpY NEPEXO0e aToMa C OJJHOTO YPOBHS

SHEPTUM Ha Apyroi. Buasl criekTpos

https://m.edsoo.ru/ff0dOafa




49

50

51

52

BonHoBEelIe cBoiicTBa yacTuil. BoaHEI
ne bporna. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTKpBITI/Ie PaaAruOaKTUBHOCTH. OMBITEI

Pesepdopna no onpesnenenuto cocraBa

PAaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

bu6nmoreka [IOK
https://m.edsoo.ru/ff0dOca8

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B S7pe.
SAnepHsle peakunu. A nepHblii
peaktop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTHI A1epHON
JHEPIeTUKU

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTpoHAa. MeToibl HAOMIOACHUS U
pErUCTpalMK JIEMEHTAPHBIX YACTULL.
Kpyrieiii cton «®yHnameHTanbHble
B3auMoaercTBUd. ENTMHCTBO
(bu3MYECKOI KapTUHBI MUPa

Dtanbl pa3BUTHS ACTPOHOMHUH.

[IpuknanHoe 1 MEPOBO33PEHUYECKOE
3HaueHUe acTpoHOMuUu. Bun

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38
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3B&3mHOrO HebOa. Co3Be3us, IpKUe
3BE3 MBI, INIAHETHI, UX BUANMOC
nBrokenne. ConHeyHas cucreMa

Counuue. ConHeunas akTUBHOCTD.
Hctounuk sueprun CoiHila v 3BE3]1

57

58

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbITIIABHOM
MOCJIeI0BAaTEIbHOCTH. BHyTpeHHee
ctpoeHue 3B&311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TaJIaKTUK

59

Bcenennas. Pazberanne rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe usnyudenue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUHU U aCTPOPUIUKI

O6o06matomuit ypok. Ponb pusuku u
aCTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITUATLHOM U
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJIOBeKa

O6o0maromuii ypok. Poms 1 mecto




(GU3MKU 1 ACTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O6o0maromuii ypok. Poib
64 (dbuzmveckoit Teopun B HOPMUPOBAHUH
MpeACTaBICHUH 0 Ppu3nyecKon

KapTUHE MHpa

Oo6o06muraromuii ypox. Mecto
65 (hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
Psly COBPEMEHHBIX €CTECTBEHHO-

Hay4YHBbIX HpeI[CTaBJ'IeHI/Iﬁ O IIpHUpPOALC

66 PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAsE UHYKIIHS

PesepBubiit ypok. Ontuka. OCHOBBI
67 CHelHaIbHON Teopun

OTHOCHUTEJIbHOCTH

Pezepuslit ypok. KBanroBas ¢usuka.

68 DneMeHThl aCTPOHOMUU U
acTpopU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1784




®opmbl yuéTa padboyeii mporpaMMbl BOCIUTAHHUA B padoyeil mporpamMme mo

usuxe

PaGovast mporpamMmma BOCIIHTAaHUSI  PEATM3yeTCs B TOM YUCIIEC M Yepe3 MCIIOJIb30BaHUE
BOCIIMTATEIILHOTO TIOTEHIMAa YpOKOB  (m3uku. Jta paboTa OCYIISCTBISACTCS B
cieayomux popmax:

[1TIoOy»xneHne oOydaromuxcs coOI0aaTh Ha YPOKE OOIIEIPUHSATHIC HOPMBI TIOBEICHHUS,
npaBuia OOMICHHUS CO CTapIIMMHU (TEJarorMYecKUMH PaOOTHUKAMH) M CBEPCTHUKAMHU
(0OyJaroIUMUCs ), IPUHIUIIBI Y4eOHOH TUCITUTUIMHBI 1 CAMOOPTaHU3AIINH.

] TlpuBneueHne BHUMaHMsS OOYYArOIIMXCS K LIEHHOCTHOMY AacleKTy H3y4aeMbIX Ha
ypOKax MpeaMeTOB, SBICHUN, COOBITHI uepes:

[1  J;eMoHCTpaunuio OOydYalomMMCS TPUMEpPOB  OTBETCTBEHHOTO, TPa)KAaHCKOTO
MOBE/ICHHUSI, TPOSIBIICHUSI YEIOBEKOIO0US U 100pOocepIeYHOCTH

— oOpalieHe BHUMaHUs Ha HPABCTBEHHBIE ACMEKThl HAaYYHBIX OTKPBITUH, KOTOpHIE
W3Yy4arTCs B JAHHBI MOMEHT Ha YPOKE; Ha SAPKUX JeATENIed KyJIbTypbl, YYEHBIX,
IOJINTUKOB, CBSI3aHHBIX C HM3y4aeMbIMM B JaHHBIH MOMEHT TEMaMM, Ha TOT BKJIA,
KOTOpPBII OHM BHECII B Pa3BUTHE HAIIEH CTPaHbl U MHUpPA, HAa JOCTOMHBIE MOAPAKAHUS
IpUMEPHI UX KU3HU, HA MOTUBBI UX MTOCTYIIKOB;

— MHCIIOJIb30BaHUE Ha ypoKax HMH(OpPMAalMU, 3aTparuBarolleil BaXKHbIE COLMAIbHBIE,
HPaBCTBEHHbBIE, STUYECKHUE BOIPOCHI

[J/Mcionb30BaHMEe BOCHHMTATENBHBIX BO3MOXKHOCTEH COAEp)KaHUs ydeOHOro IpeaMera
st popMUpOBaHHUS Yy  OOy4arolUXCSl POCCHUMCKUX  TPAAUIIMOHHBIX  JyXOBHO-
HPAaBCTBEHHBIX U COIMOKYJIBTYPHBIX IEHHOCTEH uepe3 Moa0op COOTBETCTBYIOLIMX
TEKCTOB JIJI1 YTEHUS, MPOOJIEMHBIX CUTYyAIUH ISl OOCYKICHHS B KJlacce.

[IMaunuupoBanne OOCYXICHHM, BBICKA3bIBAHUN CBOETO MHEHUS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIIEHUS K H3y4aeMbIM COOBITHUSIM, SIBIICHUSIM, JIMIIAM.

[IBkitoueHue B ypoK UTPOBBIX MPOLEYpP, KOTOPbIE OMOTa0T NOAAepKaTh MOTHUBAIUIO
o0ydJamuxcss K TOJYYCHHUIO 3HAHUM, HANAXUBAHUIO TO3UTHUBHBIX MEXITMYHOCTHBIX
OTHOLIEHWH B Kjacce, MOMOTal0T YCTaHOBJICHHMIO J00poKenaTeabHO aTtMocdepsl BO
BpEMS ypOKa.

[TIpumeHenrie Ha ypoOKe MHTEPAKTHBHBIX (opM pabOThl, CTUMYIHPYIOLIUX
NO3HABATEIHHYI0 MOTUBALINIO 00YJaIOIIUXCS.

[ITIpumenenue rpymnmnoBoil paboThl WM paboThl B Mapax, KOTOpbIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAaH/IHOM pabOThI M B3aUMOJICHCTBUIO C APYTUMH 00YYarOIIMMHUCS.

[IB100p ¥ UCIONB30BAHHE HA YpPOKaX METOJ0OB, METOJUK, TEXHOJIOTUN , OKA3bIBAIOIINX
BOCIIMTATEIbHOE BO3JICHCTBME HAa JIMYHOCTH B COOTBETCTBUHM C BOCHHMTATEIbHBIM
HjieajioM, IICNIbIO U 3aJa4yaMy BOCIIUTAHMS.



[IMHaunuupoBaHue M MOAJIEPKKA MCCIEIOBATEIIbCKON JIESITENbHOCTH IIKOJIBHUKOB B
dbopMe BKIIOYEHHS B YPOK pa3IMYHBIX HCCIENOBATEIbCKUX 3aJaHUM, 4YTO JaeT
BO3MOXKHOCTh OOy4YarOUUMCs MPUOOPECTH HABBIKM CAMOCTOATEIBHOTO  PEIICHUS
TEOPETUYECKON MpoOIeMbl, TeHepUpoBaHUS U OQGOPMIIEHUS COOCTBEHHBIX THIIOTE3,
YBOXHUTEIBHOTO  OTHOIIEHMSI K YYKUM  HJEsM, IYOJUYHOTO  BBICTYIUICHUS,
apryMEHTHUPOBAHUS U OTCTaUBaHUsI CBOCH TOUKU 3PEHHUSI.

[1YcraHoBieHue YBAXKUTCIIbHBIX, TOBCPUTCIIbHBIX, He(i)OpMaJ'II)HBIX OTHOILICHUH MCKOY
YUYHUTCIICM U YYCHUKAMHU, CO3JAHUC HAa YPOKax BMOHHOHaHBHO—KOM(l)OpTHOfI CpCIHbI.

OueHoyHble MaTepuaabl U KPUTEPUH OILEHMBAHUS.

1. JI.A. Kupuk «®u3zuka 10 pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOTHI»
M., MJIEKCA, 2019

2. A. E. Mapom, E. A. Mapon ®uszuka. CoopHuk BorpocoB u 3ama4d. 10-11xki. : yue6. mocodue
Iuist o61eo0pazoBart. yupexaenuit, M.: Ilpoda, 2018

3. JL.M. Momnacteipckuit @usuka. 10 knacc. Junakrudeckue matepuansl, Jlernon, 2016

4.AI1. PeivkeBuy 3agaunuk 10-11 kmacest M.: [Ipoda, 2016.

Kpumepuii oyenku ycmuvix omeemog no gusuxe.

O1eHKa «5» CTaBUTCS B TOM ClIydae, €CIu yJaluluncs:

e OOHapyXHMBaeT BEpHOE TMOHUMaHWE (PU3NYECKOW CYIIHOCTH M PacCMaTPUBAEMBIX
SIBJICHUH M 3aKOHOMEPHOCTEH 3aKOHOB M TEOPHH, JAaeT TOYHOE OIpEAENICHUE HU
WCTOJIKOBAaHWE OCHOBHBIX TIOHATHM, 3aKOHOB, TEOpPUN, a TaKXkKe MPABUIHHOE
onpeneneHue GU3NIECKON BEIMUUHBI, UX €TUHUI U CTOCOOOB U3MEPEHHUS;

e TMPaBUJIIBHO BHITIONHSET YEPTEKH, CXEMBI U TpadUKU, COMMYTCTBYIOIIUE OTBETY;

e CTPOUT OTBET IO COOCTBEHHOMY IUTaHY, COMTPOBOXKIAET PacCKa3 HOBBIMH MPUMEpPaMH,
yMEEeT MPUMEHATh 3HAHWUS B HOBOW CHUTyalldd MPU BBINOJHEHUU MPAKTHUYECKUX
3aIaHAi, MOXET YCTAHOBUTH CBSI3b MEXAY HU3Yy4aeMbIM M paHee HU3YYCHHBIM
MaTepuajoM Mo Kypcy (DU3HMKH, a TakKe C MaTEepUaJOM YCBOSHHBIM MpPU M3YUYEHUU
JIPYTUX MPEIMETOB.

OneHka «4» cTaBUTCS, €CIH

e OTBET YIOBJICTBOPSECT OCHOBHBIM TPEOOBAaHUSIM K OTBETYy Ha OMNEHKY «5», HO
yUaluiicss HE WCIOJNb3YeT COOCTBEHHBIN IIJJaH OTBETa, HOBBIE MPHUMEPHI, HE
MPUMEHSET 3HAHWUS B HOBOM CHUTyaIlMii, HE WCIIOJB3YEeT CBA3U C paHee M3y4eHHOM
MarepuaioM U MaTepUajIoM YCBOEHHBIM P U3YUYEHUH JIPYTUX NPEIMETOB.

Onenka «3» CTaBUTCS, €CIIH

e Ooublllasi 4acTh OTBETA YAOBIETBOPSET TPEOOBAHMSAM K OTBETY Ha OIEHKY «4», HO B
OTBETE OOHAPYKUBAIOTCS OT/ACIbHBIC MPOOEIbI, HE MPENMATCTBYIOMNE TabHEHIIIEMY
YCBOEHHUIO MPOrpaMMHOr0 Marepuaia, ydalluics yMeeT NPUMEHSATh IOJy4YEeHHbIE
3HAHUS: TPU PEMICHUH TPOCTHIX 3a7a4 C KCIOJIB30BAaHUEM TOTOBBIX (OPMYI, HO
3aTpyaHSETCS MPU PEUICHUH 3a/1a4, TPEOYIoNNX npeoodpasoBanus Gopmy.

Or1reHKa «2» CTaBUTCS B TOM CIlIydae, €CJIM yJallluiicsl He OBJIa/Ie]T OCHOBHBIMU

3HAHUSIMH, U YMEHUSMHU B COOTBETCTBUH C TPEOOBAHUSMU MPOTPAMMEBL.



OgeHKa «1» CTaBUTCs, C€CJIIN YUCHUK HC MOXKCT OTBCTUTH HU HA OJUH U3 MOCTABJICHHBIX
BOIIPOCOB.

Kpumepuu oyenku nabopamopmsix pabom.
Onenka «5» cTaBUTCS B TOM Cllydae, eCilu
e yYamWMHCA BBHIIOJHWI paboTy B 00bEME ¢ COOMIOJCHHEM HEOO0XOIUMOM
MOCTIeIOBATEIBHOCTH MTPOBEICHUS ONBITOB U U3MEPEHHUIA;
e CaMOCTOATEIHHO CMOHTHUPOBaJ He0oOXoIuMoe OO0OpyHOBaHUE, BCE OIBITHI IMPOBEI
MPAaBUIIHHO U MOJIYYHJI IPABUIIbHBIE PE3YIbTAThI U BHIBOJIBI,
e coOmonan Th Tpyna;
e B OTYETE MPABWIBHO M AaKKypaTHO BBIMOJHWI BCE 3alUCH, TaOJHIBI, YEPTEXKH,
CXEMBbI, rpaUKU 1 BHIYUCICHUS.
OueHka «4» cTaBUTCS B TOM Cllydae, ecilu
e ObUIM BBIMIOJIHEHBI TPEOOBAHUS K OIEHKE «5», HO YYallUHCS TOMYCTHJ HEI0YeThl U
HErpyObIe OMNOKH.
OueHka «3» CTaBUTCS, €CIIH
e pe3yJbTAT BHIOJHEHHS YaCTH TAKOB, YTO MO3BOJISIET MOTYYUThH TPABUIIHHBIC BHIBOJIBL,
HO B X0JI€ TPOBEJICHHS OMBITOB U U3MEPEHUN OBLIH TOMYIIEHBI OLTHOKH.
OneHka «2» cTaBUTCS, €C/IU BCs pabOTa U OIBITHI IPOBOAMINCH HEIIPABUIIBHO.
Onenka «1» cTaBUTCS, €CITU YYEHUK HE MPUCTYIUI K BBIIOJIHEHUIO PabOThI

Kpumepuu OYEHKU NUCObMEHHbIX KOHmpOJleblxpa60m.
O1eHKa «5» cTaBUTCA 32 PadOTY, BHITOJHEHHYIO TIOJTHOCTBIO 0€3 OIIMOOK U HEI0UETOB.
OueHka «4» CTaBUTCS 32 PabOTY, BHIOJHEHHYIO TIOJHOCTBIO, HO IPY HAJIMYHUU B HEHl He
0oJsiee OTHOM HETpyOOii OIIMOKH M OJTHOTO HeJ0ueTa, He 00JIee TpeX HEA0UYCTOB.
OueHka «3» CTaBUTCSI, €CIIM YUYCHUK MPABUIILHO BBIIOJIHWI HE MeHee 2/3 Bcell paboThI
HJIN OOITYCTHUIL
e He Oosee oHOI rpy0oif 1 01HOM HerpyOoii OmuOKH,
e He OoJee Tpex HerpyObIX OMUOOK,
e OJIHOM Herpy0Oo# OIIMOKU U TpeX HEJOUYETOB,
(] P HATNYHUU YCTBIPECX-TIATH HEJOYCTOB.
O1eHKa «2» CTaBUTCS, €CIIU YUCIIO OIMOOK U HEJJOYETOB NMPEBBICUIIO HOPMY JUISl OLIEHKU
Ha «3» WIN PaBUJIbHO BBINOJIHEHO MeHee 2/3 Bcell paboThl.
OneHka «1» cTaBUTCSA, €CITU YYEHUK COBCEM HE BBIIMOJIHIII HU OJJHOTO 3a/1aHUs.



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Vuebnuk: ®U3NKA- 11

VYueOHuK 17151 00111e00pa30BaTeNbHBIX OPTaHU3AIMA
bazoBerit ypoBens nox pen. H.A.IlapdentseBoit
Astopsl: I'.SI.Mskuiues, b.b.byxosues, B.M.Hapyrun
Pexomenn. MunucrepctBoM o0pa3oBanus U Hayku PO

5-e uznanue Mocksa [Ipocsemenue, 2018

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

o CoBpeMeHHBIE TEXHOJIOTHH 00y4ueHUsI (PU3UKE B IIKOJIE
Cankr IlerepOypr, 1999
o  Ousuka COpnenk 3a1au
Caparos, U3narensctBo Jlumeii, 2000
o ®usuka COOpHUK 3a7a4
MocxkBa HoBas Boana, 2000
o ®dusuka 3agayHuK
Mocksa [lpoca, 2000
o Ouszuka COOpHUK 3adaHUSA

Mocksa, 2015



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NMHTEPHET

Hassanue caiita

Anpec caiita

Poccuiickuii 061meo0pa3oBaTenbHbIN
HopTa

http://experiment.edu.ru

Enunas komtekuust iudpoBbIxX
00pa3oBaTeNIbHBIX PECYPCOB

http://school-collection.edu.ru

®denepanbHbIN EHTP HHPOPMAITMOHHO-
obpazoBarenbHbIX pecypcoB (DLINOP)

http://fcior.edu.ru

Caiit ns mpenojaBareneit GU3MKH,
YYAIIUXCS U UX POOUTENIECH

http://www.fizika.ru

College.ru: ®usuka

http://college.ru/fizika/

I'azera «®Pusuka»

http://fiz.1september.ru

®enepanbHas 3a04Hast (PU3UKO-
TEXHUYECKas Ko mpu MOCKOBCKOM
(U3UKO-TEXHUYECKOM HUHCTUTYTE

http://www.school.mipt.ru

Hayuno-nonyssipusiii puznko-
MareMaruyeckuil xxypHain "Kant"
(ApxuB HOMEPOB)

http://kvant.mccme.ru/

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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