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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c yuérom ¢enepaabHOll pabodeil MporpaMMbl BOCTIHTAHHS |
KOHIICTIIIMU TIpenojaBanusi yuyeOHoro mnpeaMera «Pusmka» B 00pa30BaTENIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTEeCTBEHHO-HAyYHOU KapTUHBI MHUpa obOyuarommxcst 11 kimaccoB npu oOydeHUH
ux ¢usnke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOIO MOJIX0/IA.
[Iporpamma mo ¢usuke coorBercTBYeT TpedboBanusim DOI'OC COO «
IJIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
OOy4eHMs, a TAaKXKE YYHUTHIBAET HEOOXOAMMOCTb pEaNU3aAlNU MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC IIEeTW M3Y4eHHs (U3WKK HA YPOBHE CPEIHETO OOIIETro
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTarpeMeTHbIe, IpeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e IJTAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepkaHue yueoHoro npeamera «Du3nkay mo rojgam o0ydeHus.

®du3rka Kak Hayka O HamOosiee OOIMX 3aKOHAX MPUPOJBI, BHICTyMas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIIkoabHBIN Kypc PU3HKU — cUCTEMOOOpa3yomuii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (DU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3ydaeMbIX XHMHCH, OHOJIOTHEH,
¢usnueckoir reorpadueld W acTpoHoMuen. lMcmomp3oBaHWE W AKTHBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMH B cdepe DSHEPreTHKH, TPaHCIOPTa, OCBOCHUSA
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBONCTBAMU WU APYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTHUHBI MHUpa OOydaromuxcs, B (popMHpOBaHHE yMEHUU MPUMEHSTh
HAyYHBIN METO/]I TO3HAHUS MIPU BHIMIOJTHEHUN UMHU YY€OHBIX UCCIIEOBAaHUM.

B ocHOBy kypca (usmku i ypoBHS CpPEIHEro o0Imero oOpa3oBaHHS
MOJIOXKEH PN WIeH, KOTOpPble MOXKHO paccMaTpuBaTh KaK MPUHIMIBLI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/ieloB (PU3MKH, BKIIOYAET Kak
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanusayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (U3UKU
o0beAMHEH BOKPYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcs
(opMupOBaHUE NPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHH, BELIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanusi mOpeanojarae€T HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHala (U3NYECKONM HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukun Cc pa3BUTHEM OOIIecTBa, a TakKkKe€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU IIPOOIEMaMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TakkKe OOCYXICHHS
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

Crep:XKHEBBIMHU 3JIEMEHTaAMHU Kypca (U3MKH Ha YpPOBHE CPEOHEro OOIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TI'PaHMLAX
OPUMEHUMOCTH TEOPUH, MJii ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJIEHUH U
IIPOIIECCOB).

CHCTeMHO-AESITEIbHOCTHBIN MOAX0/I B Kypce (U3HKH peallu3yercs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIIUXCs.
Jlnst  6a3oBoro ypoBHS Kypca (U3MKA — OTO HWCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B MporpammMe 1o ¢usnke oObEIUHEHBI B OOIIMI CNHMCOK YYEHUYECKUX
PAKTUYECKUX paboT. BhIeneHrne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBIAETCS YYaCTHUKaAMU
00pa30BaTeIbHOrO TpOLEcCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHamieHus kabunera ¢Gusuku. Ilpu 3TOM oOecmeunBaercss OBIaFcHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEM (PU3MYECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO IPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHWE yIENAETCS PEUIEHUI0 PAcdETHBIX M KadyeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKON MOJIETIBIO, MTO3BOJIAIOIINE NPUMEHITh U3YUEHHbIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOr0 pasjiena Kypca, TaK ¥ WHTErpHUPYS 3HAHUS U3
pa3HbIX paznenoB. [ KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyallud MPaKTUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECTICUCHHIO Yy4eOHOro Tipoliecca 0a30BbIi ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
OpeIMETHOro KaOuHeTa (PU3MKU WM B YCIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B xabuHere (U3MKM OHKHO OBITH
HeoOXoMuMoe JabopaTopHOE O00OpYyIOBaHHWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme mo Qpu3rMKe YYEHWIECKUX MPAKTUIECKUX PabOT M JEMOHCTPAIMOHHOE
o0opyioBaHuE.

JlemoHCcTpanimonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHI.

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
7a00paTOpPHOTrO O0OPYJIOBAHMS JIOJDKHBI OBITh IOCTPOSHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

OCHOBHBIMHU LIEJIIMH U3yU€HUS (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:

o (opmupoBaHue wuHTEpeca M CTPEMJICHHS OOYYAIOMIMXCS K HAayYHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJIe TTO3HAHUS U (popMuUpOBaHUE
HCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3ylbTaTa W3YYCHUS
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMmMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpenacTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTUAX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHnne HTUX 1enei o0ecreurnBaeTcsl perieHueM CIeIyIonuX 3a1ad B

npolecce u3ydeHus Kypca (U3MKH Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e nmpuoOpeTeHue  CHUCTEeMbl  3HaHUH 00 oommx  (uU3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJISIDHYIO  (PM3UKY, OJJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPO(DHU3UKH;

e (opMHpOBaHUE YMEHUM TMPUMEHATHh TEOPETUUYECKUE 3HAHUS IS
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEUIEHUs pa3IuyHbIX 3a7ady C SBHO 3aJlaHHOMN
bu3znueckoil MoOnenblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHUMaHWE (U3MYECKUX OCHOB WU MPHUHIIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJQJCHUE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHUS
bu3HUeCKNX HKCIEPUMEHTOB, aHAJIM3a M HMHTEPIpPETAuu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3[IaHUE YCIIOBMI JIJISl Pa3BUTHUSI YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOH,
TBOPUYECKOM JEATENBHOCTH.

Ha u3ydenne ¢usuku (0a30BbIid ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IENIO), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (U3MKE TMepeyeHb JabopaTOPHBIX U
OPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENIb JEJAeT BHIOOP
MpOBeCHUsT JIA0OPaTOPHBIX pPabOT M OMBITOB C YYETOM HHIUBUAYAJTbHBIX
O0COOCHHOCTEH 00yJarOUXCHl.



COILEPKAHUE OBYYEHUA
11 KIIACC

Pa3znen 4. DinekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUSA

[TocrossHHBIE ~ MarHUTHL.  B3auMOmENCTBUE  TOCTOSHHBIX  MAarHUTOB.
MaruntHoe mone. Bekrop marHuTHOM wuHAYKOWMH. [lpuHIMO cynepnosunnu
MAarHuTHBIX MOjed. JIMHUM MarHUTHOM HMHAYKIMU. KapThHa NUMHWUNA MarHUTHOW
WHIYKLIHH MOJIS IOCTOSSHHBIX MAarHUTOB.

MarauTtHoe 107€ TPOBOAHMKA C TOKOM. KapTuHa JMHUM MHIYKIUH
MAarHMUTHOTO MOJISI JJIMHHOTO MPSAMOrO NPOBOJAHWKA U 3aMKHYTOTO KOJIBIIEBOT'O
MIPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoneincTeue npoBOHUKOB €
TOKOM.

Cuiia Amniepa, €€ MO1yJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOyJIb U HaNIpaBJICHUE. [[BHUKEHNE 3apsKEHHOW YaCTHULIBI
B OJJHOPOJHOM MarHuTHOM Mose. PaGota cuibl JlopeHiia.

SIBneHne SIIEKTPOMAarHUTHOW WHAYKIUH. [IOTOK BeKTOpa MAarHUTHOM
UHIYKUUW. OJEKTPOABIKYIIAsS CWIA HWHAYKUHUHU. 3aKOH 3JIEKTPOMArHUTHOM
uHaykuuu Gapanes.

BuxpeBoe anekTpuueckoe Imose. IDIEKTPOABMXKYIIAS CHJIA HHAYKIHUU B
IIPOBOJHMKE, JBIKYIIEMCS MOCTYNATEIbHO B OJHOPOJJHOM MarHUTHOM MOJIE.

[IpaBuno Jlenua.

NupaykTuBHOCTE.  SIBIE€HHME CAMOMHAYKIMU. OJIEKTPOABWKYIIAs  CHJIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJII KATYIIKH C TOKOM.

DNeKTpOMarHUuTHOE TOJIE.

TexHuueckne YyCTPOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: TOCTOSHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, AJEKTPOABUIATENb, YCKOPUTEIU DSJIEMEHTapHBIX
YaCTHIL], UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MArHUTHBIM ITOJIEM.

JIvHUM MHIYKIMHA MAarHUTHOTO TTOJIS.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBIIeHME AEKTPOMArHUTHOW UHIAYKIIUH.

IIpaBwiio Jlenna.



3aBUCUMOCTb JJICKTPOABHXKYILEH CUJIBI MHAYKIIMA OT CKOPOCTH WU3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBneHne cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabonivl

N3ydyeHrne MarHuTHOrO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue n1eMCTBUA MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

Pa3gea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

KonebarenprHast  cuctema. CBOOOmHBIE  MEXaHHUYECKHME  KOJicOaHUS.
IMapmonunyeckue konebanus. [lepuon, wacrora, amrmuuryaa u ($asza KojieOaHUH.
[IpyxvHHBIN MassTHUK. MareMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpailieHre 3HEPrun MNPy rapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHbIE KOJIEOAHUS B
UJCAIbHOM KOJeOaTeNIbHOM KOHTYpe. AHAJNOTUS MEXIYy MEXaHMYEeCKUMH U
AJEKTPOMArHuTHBIMUA Konebanusmu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPI'UM B UJeaTbHOM KoJie0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTryxarouux KojieoaHusX. BeIHYKIeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHy)1eHHBIEC 2J1EKTPOMarHUTHBIE KOIeOaHus.

ITepemennsiii TOK. CUHYCOMAQIbHBIM TMEpPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ W JIEUCTBYIOIEE 3HAUYCHUE CHJIbI TOKa U
HaIPSYKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUIECKOM
SHEPIruM. JKOJOTMYECKHE PUCKHU TMPHU MPOU3BOJCTBE 3eKkTpodHepruu. Kynbrypa
WCITIOJIb30BAHUS JIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre yYCTpONMCTBA M IPAKTUYECKOE MPUMEHEHHUE: BJIEKTPUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TUHUU AJIEKTponepeaay.

Jemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOATeNbHOM CcUCTEMBbl (NIPY>KUHHBIA WM
MaTEeMaTUYECKUN MASTHHK).

HabGnronenue 3aTyxaromux KoieOaHui.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmronenue pe3onanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA W HaNPSKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJeOaHUM.

Pe3onanc mnpu mocienoBaTeIbHOM COCAMHEHUU PE3UCTOpPa, KATYIIKH
WHIYKTUBHOCTH M KOHJEHCATOpAa.



Mopenb JIMHUY JIEKTPOTIEPEIayH.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

WccnenoBanne 3aBUCHMOCTH MEepUOAa MabIX KOJeOaHWM Ipy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

UccnenoBanre mnepeMeHHOro TOKa B IENMM W3  TOCJIEI0BATEIHHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmMpOMAZHUMHbBIE 60IHbL

MexaHuueckue BOJIHBI, ycioBHsi pacnpoctpaHenus. Ilepuon. CxopocTb
pacripocTpaHeHuss W JuiMHa BoJHBL. [lomepeyHble W MPOJOJIbHBIE BOJIHBI.
WNutepdepentus u audpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CJIOBHUS U3YYCHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenranus BektopoB E, B, V B anekrpomaraurHoii BonHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOoMIICHUE, MOJIsSpHU3aus, TUPpaKius,
untepdepennus. CKoOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >MeKTPOMAarHUTHBIX BOJIH. [[puMeHEeHNE 3JEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMTBI paguOCBSI3U U TeNEeBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPa3BYKOBas JAMArHOCTMKAa B TEXHHKE W MEIMIIMHE, pajaap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neus.

Jemoncmpayuu

O6pazoBaHue U pacIpOCTPAHEHHE MOMEPEUHBIX U TPOJI0TBHBIX BOJIH.

Konebmromieecs Teno Kak UCTOYHHK 3BYKa.

HabGmronenune orpakeHus 1 MpeIoMIICHUS MEXaHUYECKHUX BOJTH.

Hab6monenune natepdepennnm u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU H
4acTOTOU KOJIEOaHUH.

HUccnenoBanne  CBOWMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
npesoMIIeHHE, Mossipu3anus, Judpakuus, UHTephepeHIIus.

Tema 3. Onmuka

['eomerpuueckass ontuka. I[IpsMonuHEWHOE pacnpoCTpaHEHUWE CBETA B
onHOpoaHOM cpene. JIyd cBera. ToUEUHBIN HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI oTpaxeHusi cBeta. [locTpoenne n3zoOpaxeHuil B
IJIOCKOM 3€pKaJie.



[IpenomiieHue cBeta. 3aKOHBI MpEIOMIICHUS CBeTa. AOCOTIOTHBIN IMOKa3aTelb
npenomiieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroyl MOJHOTO
BHYTPEHHET 0 OTPAXKEHUS.

Hucnepcust ceera. CnoxHbIM cocTaB Oenoro ceera. LIBer.

ColOuparomue u pacceuBaroive JuH3bL. ToHkas mauH3a. DOKyCcHOE
pacCTOSIHME W ONTHYECKash cujia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHHil B
coOuparomux U paccenBaronux auH3ax. Gopmyna TOHKOW JTHH3BI. YBETUYCHUE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBust HaOMIOEHWS MAaKCMMyMOB M MHHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpakiusa cBera. JudpaknuonHas pemérka. YcCIOBUE HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIIpM TAJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUhPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHu4yeckre yCTpoWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doroamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHUKA, TUPPAKIUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pPacIpOCTPAHEHUE, OTPAKEHHE M IPEJIOMIIEHUE CBETA.
OnTtuyeckre mprudopkI.

[TonmHOE BHYyTpEHHEE OTpakeHrue. Mojiesib CBETOBO/A.

UccnenoBanne CBONCTB M300paKEHUI B JTMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnm cBeTa.

Hab6mronenne nudpakimu crera.

Habmonenue nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOUIBIO IPU3MBI.

[Tomydyenue ciekTpa ¢ MOMOMIBbIO AUGPAKIIMOHHOMN PEIIETKH.

Habmronenue nonspusanuu cBeTa.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3MepeHue nokazaresns npeaoMiIeHUs CTeKIa.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pa3nes 6. OCHOBBI ClIeNIUAJIBLHON TEOPUH OTHOCUTEIbHOCTH



I'panuubl  NPUMEHUMOCTH  KJIacCMYeckor  mexaHuku.  [locTynatsel
CIIEHHAJIBHOW TEOPUM OTHOCUTEIBHOCTHU: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DWHILITEIHA.

OTHOCUTENBHOCTh OHOBPEMEHHOCTH. 3aMEMNJIEHUE BPEMEHU M COKPAILCHHE
JUUTAHBL.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ SHEPrUEH U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBl. DHEPrus
MOKOS.

Pazgen 7. KBantoBas ¢pusuka
Tema 1. Inemenmul K8AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEprun HOTOHA C €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (POTOHA.
OtkpsiTre u ucciaeaoBanue porodddekra. OnbiTel A. I'. CroneroBa. 3akoHbI

dotoaddexra. Ypapuenue OuHmTeHa s Pororddekra. «KpacHas rpaHuia»
dbotoaddekra.

Hasnenue ceera. OnwiTel 1. H. JIleGenena.

XUMHYECKOE JCUCTBUE CBETA.

TexHuueckne ycTpolcTBA W MPAKTHUYECKOE IPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®otor(PheKT Ha yCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

Uccnenosanue 3akoHOB BHELIHEro poTodddekra.

Ceeroguon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas mogmens aroma. llocrynater bopa. M3nydenue u moriomieHue
(GOTOHOB TpHU Mepexoae aroMa C OJHOTO YPOBHS SHEPruu Ha Apyrod. Bumsl
criekTpoB. CIIEKTp YPOBHEW SHEPIUU aTOMa BOAOPOAA.

BonnoBsie cBoicTBa yactul. Bonusl ne bpoisis. KopnyckynsipHO-BOJIHOBOM
Jyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U31y4YCHHE.

TexHuyecKkue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIEKTPajIbHbIN
aHanu3 (CIEKTPOCKOIT), Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenmne nuHeyaThIX CIIEKTPOB U3ITYYCHHUS.
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Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

HalGntonenue nuHeiyaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTpPOeHMS sfapa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopna  mo  ompedeneHuro  cocrasa
paanoakTUBHOro wu3nydeHus. CBoiicTBa anbga-, Oera-, ramma-u3iaydeHHUs.
Binsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. Hykionnas monens siapa I'eitzenOepra—
NBanenko. 3apsan siapa. MaccoBoe unciio siapa. M30Tonsl.

Anwsda-pacnaa. ONEKTPOHHBIA U TO3UTPOHHBINA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [edekt maccsl sapa.

Anepnsbie peakuuu. JleneHue u CUHTE3 SAEP.

SAnepubiit peaktop. TepmosiaepHbiii cuHTe3. IIpoOiieMbl M MEPCHEKTHUBBI
AIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI AEPHON SJHEPTETUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

Meto/b! HaOJIIOIEHUS M PETrHCTPAIUK 3JIEMEHTAPHBIX YaCTHIL.

@yH1laMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pM3NUECKON KAPTUHBI MUPA.

TexHuueckne yCcTpoONCTBA U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETpP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

C4Y€TunK MOHU3HUPYIOIKX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomoi

UccnenoBanue TpekoB YacTull (110 TOTOBBIM GOTOrpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

Orarnbl pa3BUTHA acCTpoHOMUHU. [IpHKIagHOE 1 MUPOBO33PEHYECKOE 3HAUECHHE
aCTPOHOMMUH.

Bun 3Bénnoro Heba. Co3Be3ausi, sipkuMe 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBUKEHUE.

Conneynas cucrema.

Comuine. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHUA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamma «CHEKTpalibHbIM KJlacc —
CBETHUMOCTB». 3BE3/Ibl TJIaBHOM IMOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBb» JUIs 3BE3J TJIABHOM ITOCIENOBATENBHOCTH. BHyTpeHHee cTpoeHue
3BE3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUU U dBoMonnu ColHLa u
3BE311. DTaIbl )KU3HH 3BE3 .
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Muneunsiii [Tyte — nama I'anaktuka. [lonoxenue u nBuwkeHue CosiHUA B
lNanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBa3zapbl. UEpHbIE ABIPHI B siApax
rajgakTHK.

Bcenennas. Pacmnpenne Beenennoit. 3akon Xa06a. Paz0eranue rajiakTuk.
Teopus bonbiioro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
NPWIOKEHHUH JJIs1 OTpeIeTICHUs] TTOJIOKEHHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31us1 CEBEPHOIO MONYLIAPHS U SIPKUE 3BE3 MBI

Habmonenus B Teneckon JlyHsl, uianet, Mieunoro Ilytu.

O0o01aroee NOBTOpPEHNE

Ponb Qusukm U acTpoHOMHMM B OSKOHOMUYECKOW, TEXHOJIOTHYECKOM,
COLIMATBHON M ATHUYECKOH cepax AeAaTeIbHOCTH YeIOBEKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOM HAYYHOU KapTUHE MHpPA, POJb (PU3NYECKON TEOPHH
B (GOpPMHpPOBAHMM TPEJCTABICHUNA O (U3MYECKOM KapTHUHE MHUpA, MECTO
¢dbusznueckoil KapTUHBI MHUpa B OOIIEM PSIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIEHUN O PUPOJIE.

MeknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce oCymiecTBIsi€TCs C
y4ETOM COJEPIKATENbHBIX MEXIPEIMETHBIX CBA3E€H C KypcaMH MaTEMAaTHKH,
OMOJI0rMHU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HaOII0ICHNE, SIKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMBl YPaBHEHUM, TPUTOHOMETPHUUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKLUMHA HAa OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIMI, NPU3HAKK MOAOOUS TPEYTrOJIbHUKOB,
onpeieNIeHne WIoNaau IoCKuX Guryp u oobEmMa Tel.

buonocusa: »snekrpuyeckue SBICHHS B JKUBOW MpPUPOIE, KoleOaTelabHbIC
JNBWKECHHS B JKMBOM MPUPOJIE, ONTUYECKUE SIBICHUS B )KMUBOM MPUPOJIE, NEUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAIINYECKAsA CTPYKTYpa TBEPIABIX
TEN, MEXaHU3Mbl OOpa30BaHMsI KPUCTAJUIMUECKOW PpEIIETKH, CIEKTPAIbHBIN
aHaJIu3.

leoepagusa: wmarHWTHBIE TIONIOCAa 3€MJIM, 3aJIEKU MArHUTHBIX DY,
(doTochEMKA 36eMHOI OBEPXHOCTH, NMPEACKAa3aHUE 3EMIIETPSICEHUIA.
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Texnonocus: NWHUWA DIIEKTPOIIEpENady, TEHEpPATOp IMEPEMEHHOro TOKa,
3JIEKTPOJIBUTATENb, WHAYKIIMOHHAs I€Yb, pajap, PaguonpuEéMHUK, TEIEBU30D,
anTteHHa, TeinedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHEeYHas Oarapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHETI'O OBIIIET'O OGPA30BAHUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOro npeamera «Pu3nKa» JT0JIKHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOyYarolmIuxcsi PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTALIMM, TO3UTUBHBIX BHYTPEHHUX  YyOE€XIEHUH, COOTBETCTBYIOILUX
TPAJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIECTBa, pPACHIMPEHUE >KU3HEHHOI'O
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEAN3alUA OCHOBHBIX HAIPaBICHUMN
BOCIIUTATENIbHOU JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(OpMUPOBAHHOCTh IPAKJAHCKON MO3ULIMK 00YyYarOIIerocs Kak akTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYEIOBEYECKHX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'Pa)kKIaHCKOIO
o011ecTBa, y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEVCTBOBATh C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIUSAMU U Ha3HAUYEHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOMN ACSATEIBHOCTH;

2) NaTPHOTUYECKOT0 BOCTIUTAHUS :

c(hOpMHPOBAHHOCTh pOCCUICKOIN IpaK1aHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOLIEHWE K T'OCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOr 0 MIOBEICHUS;

CIIOCOOHOCTh OILIEHHWBATh CHUTYAllMI0 UM MPHUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIE B
NEeATENbHOCTH YYEHOTO;

OCO3HaHUE JINYHOT'O BKJIAJa B IOCTPOEHUE YCTOMUUBOrO OyayIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYAs 3CTETHUKY HAYYHOTO TBOPUYECTBA,

npucyuiero GuU3n4ecKoil Hayke;
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5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3InyHbIM cdepaM MNpoPecCHOHAIbHON AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCOZHAHHBIN BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTh JKOJOTMUYECKOM KYJIbTYpbl, OCO3HaHUE TJI00AJBLHOIO
XapakTepa PKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUM B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OmbITa JEATeIbHOCTH HKOJOTMYECKON HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IPOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAeNsaTh LENU ACATEIBHOCTH, 3a/1aBaTh MHapaMeTpbl U KPUTEPUU HX
JIOCTHKECHUS,
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEeMbl C y4ETOM aHajlu3a MMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JEATENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
L[EJIIM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEabHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
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BJaJI€Th HAYYHOW TEPMUHOJIOTHEH, KIIIOYEBBIMH MOHITHUSMU M METOJAMHU
(pu3nyecKkoil HayKu;

BJIa/IeTh HaBBIKAMH Y4€OHO-HUCCIIEI0BATEIbCKON U MPOEKTHOU AESATEIbHOCTU
B 00J1acTU (PU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOHCKY
METOJIOB pElIeHUs 3ajady (U3HUECKOrO COJEpKaHUs, NPUMEHEHHUIO Pa3IuYHbIX
METO/I0B [T03HAHMSI;

BJIAJAECTh BHJAMH JACATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHMUS, €ro
UHTEpPIpETalny, MpeoOpa3OBaHUI0 M NPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX
CUTYallMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX MTPOEKTOB B 00JaCTH (PU3UKHU;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3upoBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pEUICHUs, HAaXOAUThb ApryMEHTHI IS J0Ka3aTelnbCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJE€ pEUIeHWs 3aJaud pe3yJbTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOMU
JESITENbHOCTH, B TOM YHCJIE TIPYU U3YYEHUH (DU3HKUY;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTh 3HAaHUA N0 (HU3MKE B NPAKTUYECKYIO OOJACTh
KU3ZHENEATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIAraTh OPUTMHAIIBHBIE MTOIXO/IbI U PELLICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pabora ¢ nagopmanueii:

BJa/IETh HABBIKAMM MOJyYEHUS MHPOpMALUHU (PU3UUECKOIO COJAEPKAHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYILECTBISATh IIOUCK, aHaJIN3,
CHUCTEMAaTH3alMI0 U WHTEPIpETalnio MHGOPMALMU Pa3INYHBIX BHIOB U (opM
Ipe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCIOJIb30BaTh  CPEACTBA MH(MOPMALMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEUICHWH KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJa4 ¢ COONIOIEHHEM TpeOOBAaHUN DJPrOHOMHMKH, TEXHUKU O€30M1aCHOCTH,
TUTUEHBl, PECypcoCOEpeKeHMs, IpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
UH(OPMAIIMOHHOM 0€30IMaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOr0 COAEpNKAHUS B Pa3IUYHbIX (Qopmarax ¢
yu€TOM Ha3HauY€HUs UH(OpPMAIMK U LEJIEBON ayIUTOPUH, BEIOMpAsi ONTUMAJIbHYIO
(dopMy MpencTaBiIeHUs U BU3yaIu3aluu.

KoMMyHHMKaTHBHBIEC YHHBEpPCAJIbHbIe Y4eOHbIE AeHCTBHSA:
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OCYIIECTBJISITh  OOILIEHHME Ha ypokax (U3MKU W BO BHE-YPOUHOU
JICATEIbHOCTH;

pacrio3HaBaTh IPEANOCHIKM  KOH(MJIWUKTHBIX CHUTyallud W  CcMAT4aTh
KOH()JIUKTBI;

Pa3BEPHYTO U JIOTUMYHO H3J1ararb CBOK TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMUMATh W MCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHOM W WHIAWBUIYAJIbHOU
paboThI;

BBIOMpATh TEMATHUKY U METOJAbl COBMECTHBIX JCHUCTBHM C Yy4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YICHA KOJUICKTUBA;

MPUHUMATh I1€TM  COBMECTHOW  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTHKEHHUIO: COCTaBJIATH IUIAH JEHCTBUM,
pacrpenensaTh pojid ¢ Y4E€TOM MHEHUM YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboTHhI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIAJa M KaXJIOr0 YYaCTHUKA KOMAaHIbl B
o0l pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

IpemjiaraTb HOBBIE MPOEKThI, OLCHWBATh HJIEU C TMO3UIMA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYLIECTBIIATh IMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIAYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPaKEHUE, OBITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJISATh MO3HABaTENbHYIO ACSITENbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUThH W (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PELIEHUS PACUETHBIX W KauyeCTBEHHBIX
3aj1a4, IJIaH BBIMOJIHEHUS MPAKTUUYECKONW paboThl ¢ yUETOM MMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEOYTECHHUI;

JieNiaTh  OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ceb0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYIULIMA B 001acTH
(u3HUKHU, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJILHbI HHTEJJIEKT:

NaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,

OLICHUBATbh COOTBETCTBUE PE3YJIbTATOB LIENIAM;

17



BJIQJCTh  HABBIKAMH  TIO3HABAaTEIBHOW  PEQUICKCMM  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHCTBUM UM MBICIUTEIBHBIX MPOILECCOB, HMX pPE3yJbTaTOB U
OCHOBaHUII;

UCIIONIb30BaTh MPUEMBI peIIeKCUH TSI OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMS;

yMETh OIICHUBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATHh pEIICHUS II0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apryMEHTBI JPYrMX TIPU aHaKW3e pe3yIbTaTOB
NEATEeIbHOCTH,

IPUHUMATH ceOsl, TOHMMAas CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTBl JPYrdX TpPH aHAJIN3E PE3yIbTaTOB
NEATEeIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIITHOKH.

B mporecce nocTmkeHUs JIMUYHOCTHBIX PE3YyJbTaTOB OCBOCHHUS MPOTPaMMBbI
no Qusuke IS ypOBHA CpeaHero oOmero oOpa3oBaHusl y OO0y4aromuxcs
COBEPIIICHCTBYETCS SMOITMOHAIBLHBIN UHTEJICKT, MIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMSI, BKJIIOUYAOIIETO CIIOCOOHOCTH MMOHUMATh CBOE SMOILIMOHAIIBHOE
COCTOSIHUE, BUETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B c€0€;

CaMOPETyJIUPOBaHUS, BKJIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTHPOBAaTHCI K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIECH CTPEMIICHHE K JOCTIKCHUIO IEH U
yCIexy, ONTUMU3M, WHHUIIMATHBHOCTb, YMEHHUE JICHCTBOBATh MCXOJS U3 CBOUX
BO3MOXXHOCTEH;

SMITATHH, BKIIOYAOIICH CIIOCOOHOCTh IMIOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €0 TIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPESIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAMBATH OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

IHPEJMETHBIE PE3YJIBTATDBI
K konny obOyuenuss B 11 kjacce mnpeaMeTHble pe3ysbTaTbl HA 0a30BOM
YPOBHE JIOJIKHBI OTpaXkaTh C(POPMUPOBAHHOCTh y O0YUAIOIIUXCSI YMEHUI:
J€MOHCTPUPOBATh Ha MPUMEpPAx pojb U MecTOo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU WU
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TEXHOJIOTHHA, B TPAKTHYECKON NEATEIbHOCTH JIIOJICH, IETIOCTHOCTh M EAUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPaHUILBl NPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOAEINEH:
TOYEUHBIA IEKTPUYECKUMN 3apsl, JIyd CBETA, TOYECYHBIM UCTOYHHK CBETA, SEPHAs
MOJIeTb aTOMa, HYKJIOHHas MOJIeNb aTOMHOTO fpa MpH pEuIeHUH (PU3nuecKux
3ajady;

pacrno3HaBaTh (pu3nUeckue sBJIeHUs (MPOIecChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAHTOBOW (DPM3UKH: AJIEKTPUUYECKAs MPOBOJUMOCTD,
TETIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBHE
MarHuToB, 5SJIEKTPOMarHUTHas WHIYKLUS, JAEWCTBUE MAarHUTHOIO IIOJs Ha
OPOBOJHUK C TOKOM W JBWXKYUIUHCS 3apsij, DJIEKTPOMarHUTHbIE KOJICOaHUS U
BOJIHBI, TPSIMOJMHEHHOE paclpOCTpPaHEHHWE CBETa, OTPAXKEHHE, MpPETOMIICHUE,
uHTeppepeHuus, Audpakuus W MOJSpU3alus CBETa, JIUCIIEpCUsl  CBETa,
dotoanexkTpuaeckuit 3pdekt (poroaddekT), cBeTOBOE NaBiIcHNE, BOSHUKHOBCHUE
JUHEWYaToOro CIEeKTpa aTroMa BOJOPOAA, €CTECTBEHHass M HCKYCCTBEHHas
PaJMOaKTUBHOCTD;

ONKCHIBATh W3YYEHHBbIE CBOMCTBAa BEIIECTBA (BJIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE,  DJJCKTPUUYECKYI0  MIPOBOAMMOCTh  pa3MYHbIX  cpea) |
AIIEKTPOMATrHUTHBIC SIBICHUSA (MPOIECCHI), HMCMONB3Ys (U3NUYECKUE BETUYHHBIL:
AIIEKTPUYECKUI 3apsij, CHia TOKA, DJIEKTPUUYECKOE HAIMPSIKEHHE, dJIECKTPHUUECKOe
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, 3JIEKTPOJBIDKYINAS cuiia, paboTa Toka,
MHAYKLIMS MarHUTHOro mouss, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKW, SHEPTus 3JEKTPUUYECKOr0 M MAarHUTHOTO TMOJieH, MEepHoA U YacToTa
KonebaHnii B KojeOaTeThbHOM KOHTYpe, 3apsi W CWiIa TOKa B IMIpolecce
FApMOHUYECKUX DJIEKTPOMArHUTHBIX KojieOaHuil, (OKycHOEe pacCTOosSHHE W
ONTHUYECKasi cuja JIMH3bL, NMPU ONUCAHUM NPAaBUIBHO TPAKTOBATh (U3UYECKUMN
CMBICT HCIIOJNIb3yeMbIX BEIUYMH, HX OOO3HAYEHUs] M EIUHUIIBI, YyKa3bIBaTh
GopMyIBl, CBS3BIBAIONIME JaHHYIO (U3WUECKYI0 BEIMYMHY C JPYTUMH
BEJTUYMHAMU;

ONKCHIBATh W3YYCHHbIC KBAaHTOBBIC SIBICHHUS U TMPOLECCHI, HCIOIb3YS
¢u3ndyeckue BETUYHHBI: CKOPOCTh SJICKTPOMArHUTHBIX BOJIH, IJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (OTOHA, IEPUO]I MOTypacaga, SHEPTUSI CBA3U
aTOMHBIX SiZIep, TNPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUIA CMBICT
UCTOIB3YEMbIX BEIMYMH, MX OOO3HAYEHUS M EAUHHUIBI, yKa3bIBaTh (HOpMYIbI,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMH BEITUYMHAMH,
BBIYUCIISATH 3HAU€HUE (PU3NYECKOMN BEIMYUHBI;

aHAJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SBJICHUS, UCIONb3Yys (U3HUECKUE
3aKOHBI M MPUHIMIMBL: 3aKoH OMa, 3aKOHBI MOCJIEIOBATENILHOTO U MapaieIbHOTO
COCIMHEHHsI TMPOBOAHHUKOB, 3akoH Jkoyms—JIeHIa, 3aKOH 3JIEKTPOMAarHUTHON
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WHYKIIUH, 3aKOH MPSMOJIMHEHHOI0 paclpOCTPAHECHHS CBETA, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI IMPEIOMJICHUSI CBETa, ypaBHeHUE DiHIITeHHa mis Qororddekra,
3aKOH COXPAHEHUs PHEPruHU, 3aKOH COXPAHEHHS HUMIIYJIbCa, 3aKOH COXpPAaHEHUs
ANEKTPUUYECKOr0 3apsAJia, 3aKOH COXPAaHEHHUs] MacCOBOI'O YMCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHWE U YCJIOBHS (TpaHUIBI, O0JIACTH)
PUMEHUMOCTH;

OTPENIENATh HAMPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuibl Jlopenua;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JIMH3O0M;

BBITIOJIHATh DKCIIEPUMEHTBI 10 HCCJICIOBAHUIO (U3UYECKUX SIBICHUN W
IIPOLIECCOB C UCIIONB30BAHUEM IMPAMBIX M KOCBEHHBIX H3MEPEHUM: MPHU 3TOM
dbopmynupoBath mnpoOiemMy/3ajadyy W THUNOTE3y Y4YeOHOro OSKCIEpUMEHTa,
coOHMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OO0OpYJIOBaHMS, MPOBOAUTH ONBIT U
bopMyIUpOBaTh BHIBOJIBL;

OCYUIIECTBJIAThH MPSAMbIe U KOCBEHHBIE U3MEPEHUS] (PU3NYECKUX BEIUYUH, TIPU
ATOM BBIOMPATh ONTHUMAJBHBINA CHOCOO0 M3MEPEHUs W HUCIOJIb30BAaTh U3BECTHHIC
METOBI OLIEHKH MTOTPEIHOCTEN H3MEPEHN;

UCCJIE0BaTh 3aBUCUMOCTH (DU3MYECKUX BEIMYUMH C HUCIOJIb30BaHUEM
OpsIMBIX U3MEPEHHIl: TMpPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYHMH B BUAEC TAOJHUIl U
rpaduKoB, JeNIaTh BBIBO/BI 10 PE3yIbTaTaM UCCIICIOBAHMUS;

coOJro1aTh MpaBuia 0e30MacHOro TpyAa MpU NMPOBEACHUU UCCIEAOBaHUN B
paMKax ydeOHOTro »HKCIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOW W MPOEKTHOMU
JIESTENHHOCTA C HCIOIH30BAHUEM HM3MEPUTENBHBIX YCTPONCTB U J1aOOPATOPHOTO
000py10BaHUS;

pemath pacuéTHbIE 3a7a4dl C SBHO 3aJlaHHOW (U3UMYECKONW MOJIETBIO,
UCTIONB3Ysl U3HUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBHS 3a/1auu
BEIOWpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEITUYUHBI U (POPMYIIHI,
HEOOXOoauMbIe 1Jis €€ pEIIeHUs, MPOBOJUTh PAcUEThl U OLICHUBATH PEATbHOCTH
MOJTyYEHHOT'0 3HaYeHUsI PU3NYECKON BETUUNHBL;

penaTh KaYECTBEHHBIE 33/1aUd: BBICTPAUBATh JOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PaCCYXIECHUU C OMOpON Ha HM3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nUecKue SIBICHNUS,

UCIIONIb30BaTh ~ MpPU  PEIIEHMH  y4eOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIPEJICTaBIICHUs YIeOHON M HAyYHO-TIOMYJSIpHOU MH(OpMAIIUHY, TTOIYICHHONU U3
Pa3JIMUHBIX UICTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOTydyaeMyt0 HH()OPMaIIHIO;
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OOBSICHATh TPHUHIMIBI JIEHCTBUS MAaIllUH, TPUOOPOB W TEXHUYECKHUX
YCTPOWCTB, pa3jinyaTh YCJIOBUS UX O€30MaCHOTO HCIOJIb30BaHUs B IMOBCEAHEBHON
KU3HU;

NPUBOANTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3aPYOESKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIEr0 MHUpa, B PAa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCTOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (DU3MKE B MOBCEIHEBHOM XKU3HU
JUIsl o0ecriedeHus: 0€30NacHOCTH MpU OOpalEeHUH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbs M COOJIOJECHUS HOPM DKOJIOTHYECKOTO
MTOBEJICHUS B OKPY KAIOIIEH CPELE;

paboTaThb B TIpyHme C BBIMOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBATh padOTy TpyHNbl, PAUUOHAIBHO pacHpeleisaTh OOA3aHHOCTH H
IUITAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYallUsX, aJleKBaTHO OLICHUBATh
BKJIaJ] KQXKJIOT0 U3 YYaCTHUKOB I'PYIIBI B PELLIEHUE paccCMaTpUBAEMON IPOOIIEMBI.
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka, 11 krace/ Msaxummes ['.J1., byxosues b.b., Hapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkuinonepHoe oduiectBo «M3aaTenbcTBO

«[Ipocemienue»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
[Iporpamma xypca ¢puszuku gt 10—11 kiaccos. bazoBslii ypoBeHs (aBTop B.
A. KacbsiHOB)

YMK «®uzuka. 10 kiacc. ba3oBblil ypoBeHb»

1. ®usuka. 10 knace. ba3oBblil ypoBEeHb. Y YEOHHK C 3JIEKTPOHHBIM
npusioxkenrem (aBtop B. A. KacbsHOB).

2. ®uzuka. 10 kimacc. bazosiit ypoBeHb. Metoaunueckoe mocooue (aBrop B.
A. KacbsiHOB).

3. ®uszuka. 10—11 kmaccel. ba3oBbiil ypoBens. Terpanb 11st 1a60paTOpPHBIX
pa6or (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4. ®uzuka. 10—11 knaccel. bazoblii ypoBeHb. KOMIUTEKT TETpanen 1is
KOHTPOJIBHBIX padoT (aBTop B. A. KacbsiHOB)

5. ®uzuka. 10 knace. Jlugaktuueckue KapTouku-3aaanus (aBTopsl M. A.
VYmakos, K. M. Yakos).

YMK «®wusuka. 11 kmacc. bazoBblid ypOBEHb»
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1. ®usuka. 11 knacc. ba3oBblit ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxennem (aBtop B. A. KaceaHoB).

2. ®usuka. 11 kmacc. ba3oBriii ypoBeHb. MeTonuueckoe mocodue (aBTop B.
A. KacbsHOB).

3. ®uzuka. 10—11 knaccsl. ba3oBblit ypoBeHb. TeTpaib 11s 1a00paTOPHBIX
pabot (aBTopsl B. A. KacesiHoB, B. A. KopoBun).

4. ®usuka. 10—11 kmaccel. ba3oBelii ypoBeHb. KoMIuiekT TeTpaaeit ais
KOHTPOJBHBIX padoT (aBTophl B. A. KacesHos, . B. Urpsos).

5. ®uzuka. 11 knacc. Jlunakruueckue KapTouku-3ananus (aBTopsl M. A.

VYmakos, K. M. Yiakos).

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
HMHTEPHET

1 http://nsportal.ru - conuansHas ceTh paOOTHUKOB 00pa30BaHWSL.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoe.

3 http://festival.1september.ru/articles/ - ¢pecTuBanp negarornyeckux uaen
«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit ais yunteneid GU3NKH U UX YICHHUKOB.

5 http://www.physics.ru/ - matepuasbl o GHU3HUKE.

6 www . ege .edu.ru - uadopmarmonHsiii mopran EID.

7 http :// school - collection . edu . ru / - equnas xomekius LIOP
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