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IHosicHuTeIbHAA 3aNIMCKA

Pabouas mporpamma »smeKkTHBHOTO Kypca «®Pu3Mka B 3aJadax» Ha YPOBHE CpPEIHErO O0IIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IOJOXKEHHH U TpeOoBaHMI K pe3yabTaTaM OCBOEHUS OCHOBHOM
oOpasoBarenbHON mnporpammsbl, mpeactaBieHHbIx B PI'OC COO (Ilpukaz MunoOpaaykum Poccuu ot
17.05.2012 r. Ne 413, 3apeructpupoBad MunuctepctBoM octuiuu Poccuiickoit ®enepamuu 07.06.2012 r.,
per. Homep — 24480), a takxke ¢ yu€toMm (enepanbHOl paboueil mporpaMMbl BOCITUTAHUS, KOHIICTIIIUU
npenojaBaHus yueoHoro npenmera «dusnka» B 00pa3oBareiabHbIX opranuzanusix Poccuiickoit denepanum,
pealn3yIoNMX OCHOBHBIE 0Opa3zoBaTenbHble mporpammbl (yTB. Pemenuem Kosmnernu MunnpocsemieHus
Poccuu, nmporokosn ot 03.12.2019 NelIK-48H).

Conepxanre TporpaMMbl HAmpaBICHO Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuatomuxcst 11 kiacca Ha OCHOBE CHCTEMHO-IEATENBHOCTHOrO moaxona. Ilporpamma cooTBeTCTBYyeT
tpeboBanusiM OI'OC COO k miaaHupyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METaIllPEIMETHBIM pe3ylbTaTaM
oOyueHHusi, a Tak)Ke YUYUTHIBAET HEOOXOAUMOCTh pEaJu3allid MEXIPEIMETHbIX CBsi3ed (QU3UKU C
€CTECTBEHHO-HAYYHbIMU YUEOHBIMU IIpeaMeTaMu. B Hell onpenensroTcsi OCHOBHbBIE 1€JIM U3Y4YEHHUs Kypca Ha
YpOBHE CpelHero oouero o0pa3oBaHus, IUIAHUPYEMbIE pe3yJbTaTbl OCBOEHHS Kypca: JIMYHOCTHBIE,
MeTanpeaMETHbIE, TPeAMETHbIE (Ha 6a30BOM YpOBHE).

du3uka Kak Hayka o Hanbolsiee OOIIMX 3aKOHAX MPHUPOIBI, BHICTYIAs B KaueCTBE y4eOHOro mpeamera
B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHH 00 okxpyxatomeM Mmupe. [IIkompHBIN Kypc
(GU3UKN — cUCTEeMOOOpa3yIOIIMH ISl €CTECTBEHHO-HAYUHBIX YU4EOHBIX NMPEAMETOB, OCKOIbKY (pU3nUYecKue
3aKOHBI JIE)KAaT B OCHOBE IIPOIIECCOB U SIBICHUMN, U3y4aeMbIX XUMHEH, Onosnoruei, puznueckoil reorpadueit
U acTpoHoMuel. Mcmonb3oBaHue W aKTUBHOE MpPUMEHEHHE (PU3MYEeCKHX 3HAHUUN OIpenessieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOIMH B cepe FHEpreTHKH, TPAHCIIOPTa, OCBOCHUSI KOCMOCA, MOJIy4YEeHUS
HOBBIX MaTE€pUaJIOB C 3aJaHHBIMU CBOMCTBaMM U Jpyrux. M3yueHue (U3MKM BHOCUT OCHOBHOW BKJIAJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00yJaromuxcs, B GOpMUPOBAHNE YMEHUN TPUMEHSITh
HAyYHBI METO]I TO3HAHUS MPU BHIMIOTHEHUN UMU YI€OHBIX UCCIICIOBAHHIA.

[Ipouecc pemieHust 3aiau CAyKUT OJAHUM U3 CPEACTB OBJIAJCHHUS CUCTEMOM HAyYHBIX 3HAHUU IO
TOMY WJIM MHOMY yueOHOoMy mpenmMeTy. OcoOeHHO BelMKa ero pojib Npu OoO0ydeHHUH (QH3MKe, TIe 3a1auu
BBICTYIAIOT JEHCTBEHHBIM CPEACTBOM (DOPMHPOBAHUS OCHOBOMOJATAIOMINX (PU3NUECKUX 3HAHUM M YMEHUH.
B nponecce pemienust o0yyaromiiecs: oBjiaJieBalOT METOIaMU MCCIIEI0BAHUS PA3IMYHbIX SIBJICHUN MPUPOIDI,
3HAKOMSTCA C HOBBIMHU MPOTPECCUBHBIMU UJESMU U B3IJIAJIaMH, C OTKPHITUSIMU OTEUECTBEHHBIX YUYEHBIX, C
JOCTUKEHHUSIMU OTE€YECTBEHHON HAYKH U TEXHUKH, C HOBBIMU MTPOdecCHsiMu.

[IporpaMmMa »3JE€KTUBHOTO Kypca OpPHEHTHPOBAaHAa Ha JajbHeillllee COBEPIICHCTBOBAHHUE YXKE
YCBOCHHBIX 00Y4alOIMMUCS 3HAHUN U YMEHUH Ha ypoKax (U3HKH.

B mporpamMmMe BbIIEICHBI OCHOBHBIC pPa3leNbl IIKOJIBHOTO Kypca (DU3WKH, B Hadale U3YYCHUS
KOTOPBIX C yYAIIUMHUCS TIOBTOPSIOTCS OCHOBHBIE 3aKOHBI M (JOPMYJIIBI JaHHOTO pasnena. [Ipu mogdope 3amay

M0 KaXJIOMY pa3fielly HCIOJIb3YIOTCS pacyeTHbIE, KaueCTBEHHbIE, rpadudeckue 3agaun. [lpu stom s



pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a7a4M C SBHO 33JJaHHON (PU3MUECKOW MOECIIBIO, TTO3BOJISIONINE

MPUMEHSTh M3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjesia Kypca, TaKk U HHTETPUPYS

3HAHUA U3 PA3HBIX Pas3[aCiIOB. I[JISI Ka4CCTBCHHLBIX 3ada4 MPUOPUTCTOM ABJIAKOTCA 3aJaHHA HA 00BsICHCHUE

npoTeKaHus (GU3NUYECKUX SBICHUN M MPOIECCOB B OKPYKAIOUICH KU3HU, TpeOyromue BIOOpa (pu3nIecKoi

MOZACIIN OJId CUTyalluH IIPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa.

OCHOBHBIMHU HEJIAMUA U3YUCHUA DJICKTHBHOI'O KypcCa SIBJIAIOTCA:

(dbopmMHupoBaHKE MHTEpECAa M CTPEMIICHUS OOYYAIOUIMXCS K HAYYHOMY H3YYEHHUIO MPUPOIBI,
Pa3BUTHE UX UHTEJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOj/e MO3HaHUS U (POPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIIECHHUS K OKPYKAIOIIUM SIBJIICHUSM;

(dbopMHpOBaHHE YMEHHS CaMOCTOSTEIBHOTO MPUMEHEHHS TEOPETUYECKUX 3HAHUN MPH PEIICHUH
busznueckux 3a1ay;

(dbopMUpOBaHNE HAYYHOTO MHUPOBO33PEHHS KaK pe3ylibTaTa U3y4YeHHs] OCHOB CTPOCHHS MaTEpUu U
(dbyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dbopMupoBaHUE YMEHUN OOBSICHATH SBJICHUS C UCIOJIB30BaHUEM (PU3NYECKUX 3HAHUN M HAYYHBIX
JI0Ka3aTeNbCTB;

(dbopMupoBaHHE TIPEICTABICHUN O POIH (DU3HMKHU ISl PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK,

TEXHUKH U TEXHOJIOTHH.

I[OCTI/DKGHI/IG 3THUX IIeIIei obecreunBaeTcs PEIICHUEM CIICAYIOIHNX 3aJad B IPOLCCCEC N3YUCHUS

QJICKTUBHOT'O KypCa Ha YPOBHE CPpECAHCTO 06mero O6pa30BaHI/IHZ

¢dbopMHUpoBaHHE YMEHUI TNPUMEHATh TEOPETUUYECKUE 3HAHUS Ul OOBACHEHMS (U3NYECKUX
SIBIICHUH B TIPUPOJIE U JUIS IPUHATHSI IPAKTUYECKUX PEIICHUN B OBCEIHEBHOW KU3HU;

OCBOCHHE CTIOCOOOB pEIIeHHs pa3IMYHbIX 3374 C SIBHO 33JaHHOW (pru3myeckod MOJenblo, 3a/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOSATENBHOE CO3/IaHue (M3UYECKOH MOMETH, aeKBaTHOW YCIOBHUSM
3aJ1auu;

OBJIQJICHUE METOJAaMH CaMOCTOSITENFHOTO IUTAHUPOBAHMS pEIICHUS 3aJadyd, aHanum3a |
WHTEepIpeTany HHPOPMAIIH, OTIPEIEIICHHUs JOCTOBEPHOCTH TTOITYIEHHOTO PE3yNbTaTa,

CO3J]aHUE YCIOBUM JJI Pa3BUTHUSI YMEHHUI TBOPUYECKOM JESTEIBHOCTH.

MecTo Kypca B y4eOHOM ILIaHe

Ha usyuenue snexktuBHOro kKypca «®Pu3nka B 3ajjauax» Ha ypOBHE CpelHero odmiero oOpa3zoBaHUs

otBoautcda B 11 kiacce — 1 yac B Henemro. Beero 34 yaca.



Coaep:xanue 00y4yeHus
IToCTOAHHBIN JIEKTPUYECKHIl TOK B Pa3IHYHBIX cpeaax
OOmas xapakTepHCTUKa PELICHUs 3aJad 10 MIEKTPOCTAaTHKE. 3a/Jaud pa3HbIX BHUIOB Ha ONMCAaHHE

JICKTPUUCCKOTO IMOJIA pa3IMYHbBIMU CPCACTBaAMMU. Paziauunbie IpHUEMBI pacdyeTa COIMPOTHUBIICHUSA CIIOKHBIX

ANIEKTPUYECKUX IIeTei. 3a/aun pa3HbIX BHJIOB «HA OMHUCAHWE JJIeKTpuueckux Ienei». [IpaBuna Kupxroda.
Pacuer yuactka unenu, umeromed OJIC. 3amaun Ha ONKMCaHUWE MOCTOSIHHOTO SJEKTPUYECKOrO0 TOKa B
AJIEKTPOJINTAX, BAKYyM€, ra3ax, MOJIyIPOBOIHUKAX.
MarsHuTHoe moJjie
3ajaun pa3HbIX BHJIOB Ha ONKMCAHHME MArHUTHOTO TOJII TOKA: MAarHWTHAs WHIYKIUS, MarHUTHBIN
MOTOK, cuia Amrmepa, cuna JlopeHra. 3ajauyn pa3HbIX BHJIOB Ha ONUCAHWE SBJICHHS DJICKTPOMArHUTHOMN
UHAYKIMHA: 3aKOH OJJIGKTPOMArHUTHOW WHAYKUMH, npaBuiao JleHma, WHAYKTUBHOCTH. IlepemeHHBbII
ANEKTPUUICCKUH TOK: XapaKTEPUCTHKH IIEPEMEHHOTO JIEKTpUIecKoro Toka. Tpancdopmarop.
DJIeKTPOMATrHUTHBIE BOJIHBI. OnTHKA
3ajaud Ha ONHUCAHUE CBOWMCTB JJICKTPOMATHUTHBIX BOJH: CKOPOCTh, OTPaKEHUE, MPETOMIICHHE,
uHTepdepeHus, udpakius, noaspusanus. ['eoMmeTprudyecKkue METOIbl PEIICHUS 3a/1a4 110 ONTHKE: 3epKaa,
ONTHYECKUE CXEMBI. 3aJa4d Ha OINPEICICHHE ONTHYCCKON CXEMBbI, COACPIKAIICHCS B «UCPHOM SIIIHKE»:
KOHCTPYMPOBAHUE, IPUEMBI U IPUMEPHI PEIIICHUSI.
OcHOBBI ClIeNUAJILHOI TEOPUU OTHOCHUTEIbHOCTH
WMHBapnaHTHOCTh MOAYJSI CKOPOCTH CBeTa B Bakyyme. CBsI3b MacChl U DHEPTUU CBOOOJHON YaCTHIIBI.
Knaccudukanus 3agad mo CTO u ux pernieHusl.
KBanToBas u arTomHas pu3uka
KBanrtoBble cBoiicTBa cBeta. @orodddekr. YpaBHenue OifHmTeitHa 11 doroddpdexra. DoToH.
Xapaxkrepuctuku (otoHa. CoctaB aroma U sifjpa. SnaepHblie peakiuu. AJITOPUTM pEIIeHUs 3a7ad Ha pacyeT

nedeKkTa MacC U SHEPTeTHUECKUI BBIXOJ] peaKIuii. 3aKOH paJuO0aKTUBHOTO pacmaia.



Ilinanupyemble pe3yibTaTbl 0CBOCHUS NIPOIrPaMMbI

OcBoeHnue 2JIeKTUBHOTO Kypca «Du3nka B 3a7a4ax» Ha YPOBHE cpeaHero olmiero odpazoBanus B 11
KJIacCe JOJDKHO O0€CHedUTh AOCTH)KEHHE CIEAYIOLUIUX JIMYHOCTHBIX, METANpPEAMETHBIX U HPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB.

JInuyHOCTHBIE pe3yJIbTaThl

JInyHOCTHBIE pe3ynbTaThl OCBOCHMS 3JEKTUBHOrO Kypca «Pu3Mka B 3ajadax» JOJKHBI OTPa)kaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYAaIOLIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3MLIUEH
JUYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTALUH, IO3UTUBHBIX BHYTPEHHUX YOEKICHHM, COOTBETCTBYIOIINUX
TPaJAULIMOHHBIM LEHHOCTAM POCCHUUCKOrO OOIECTBA, pACHIMPEHUE KUZHEHHOTO OIbITa M OIbITa
JESTEIbHOCTH B IIPOLIECCE pealli3alli OCHOBHBIX HAIIPaBJICHUH BOCIIUTATENIBHON JESATENIBHOCTH, B TOM
YlCJIe B YaCTH:

1) rpaskaaHCcKOro BOCIHTAHUS:

c(OPMHUPOBAHHOCTH IPAXKAAHCKON MO3UIIMHA O0YUYAIOLIETOCs KaK aKTUBHOTO M OTBETCTBEHHOIO YJieHA
poccuiickoro o0IecTBa;

INPUHATHUC TPAAUITNOHHBIX O6H.I€‘I€J'IOB€‘I€CKI/IX TYMaHUCTHUYCCKUX U JEMOKPATHYCCKUX HeHHOCTeﬁ;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIIbHOCTh B HHTEPECAX IPasKJaHCKOro OOIIeCTBa, y4aCTBOBATH B
caMOympaBlieHUU B 00pa30BaTEeIbHON OpraHu3aluu;

YMEHHE B3aUMO/JICHCTBOBATH C COIIMAIbHBIMH MHCTUTYTaMU B COOTBETCTBUU C X (DYHKIIUAMHU U
Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATENBHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOpMHUPOBAHHOCTb POCCUMCKOMN IpaskIaHCKOM UJIEHTUYHOCTH, TATPHUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSIM POCCUHUCKHUX yUEHBIX B
o0nacTu (GU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STHUECKOTO TIOBEIICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICHh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICATEIBHOCTH YUEHOTO;

OCO3HAHHE JINYHOTO BKJI/Ia B IIOCTPOCHUE YCTOHUNBOTO OYAYIIETO;

4) 3CTeTHYECKOT0 BOCIIHTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs OCTETUKY HAyYHOTO TBOPYECTBA, MPHCYIIETO
¢bu3nueckoil HayKe;

5) Tpy10BOT0 BOCTIMTAHUS:

UHTEpeC K pa3iIuyHbIM cdepaM MpodeccHoHaNbHOM NeATENbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(U3UKON M TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiel mpodeccuu W peaan3oBHIBATH
COOCTBEHHBIE )KM3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0OOPa30BaHUIO B 00JIACTH (PU3UKU HA TMPOTSHKEHUU

BCeM KU3HHU,



6) IKOJIOTHYECKOT0 BOCTIUTAHUS

c(hOPMHUPOBAHHOCTH DKOJIIOTUYECKOW KYIbTYphI, OCO3HAHUE TTI00ATBFHOTO XapakTepa SKOJIOTHIECKUX
npo0em;

IUIAHUPOBAHUE U OCYIIECTBIICHUE JICMCTBHI B OKPYXAIOLIEH Cpelie HAa OCHOBE 3HAHUsS LEJIEH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciidpeHue OmbITa JeTEIIbHOCTH SKOJIOTMUYECKOI HaIllpaBJI€HHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUM
1o puU3HKe;

7) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
¢bu3nveckoil HaykH;

OCO3HAaHWE IIEHHOCTH HAyYHOW [eATeNbHOCTH, TOTOBHOCTh B IMIpollecCe€ HU3YYECHUS (PUIUKU
OCYILIECTBIATh MPOEKTHYIO M UCCIIEI0BATENbCKYIO NESTEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

MertanpeameTHble pe3yJibTaThl

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS
Ba3oBrle Jlornyeckune aeHcTBUA:

CaMOCTOSITENILHO (DOPMYITHPOBATH M AKTYaJTU3UPOBATH MTPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONPEACIISITh 1NN JEATeIbHOCTH, 3a]1aBaTh TapaMeTPhbl U KPUTEPUH UX IOCTHUIKECHHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJIICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbl ¢ YYETOM aHaIM3a WMEIOIIMXCS MaTEePHAIBHBIX U
HEMaTEPHUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B IEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIBTATOB LEISAM, OLIEHUBATH
PHCKY MOCIEACTBHUI AEATEIbHOCTH;

KOOPJAMHHUPOBATH U BBIIOJIHATH pa0OTY B YCIOBUSX PEATbHOTO, BUPTYAJILHOTO M KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE TP PEIICHUH KU3HEHHBIX MPOOIIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS

BJIQJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU TTOHATHUSAMHU U METOIaMU (DU3UIECKON HAYKH;

BJIAJIETh HaBBIKAMH Y4e€OHO-HCCIICIOBATEIHLCKOW M TMPOEKTHOM MEATeTLHOCTH B 00JacTH (DU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIHHOMY IOMCKY METOJOB pEUIeHHUS 3amad (PU3NIECKOTO
COZIEPKAHUS, IPUMEHEHUIO PA3JIUYHBIX METOJ0B [IO3HAHUS;

BJIAJIETh BUJAMH  JICSITEIBHOCTH 10 TOJYYEHHIO HOBOIO 3HAHUs, €ro  HMHTEPIPETallH,
MpeoOpa30BaHUIO U MMPUMEHEHUIO B PA3NIUYHBIX YYEOHBIX CUTYAIUSIX, B TOM YHCIE MPH CO3AaHUU YIeOHBIX
MIPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTYallM3UpPOBATh 3aJauyy, BBIIBUTATh THUIIOTE3y €€
pelIeHHs, HAXOJIUTh AaPryMEHThl IS JOKa3aTeIbCTBA CBOMX YTBEPXKICHMM, 3aJaBaThb MHapaMeTpbl U
KPUTEPUU PELIEHUS,

AHAJIM3UPOBATh MOJIYUYCHHBIE B XOJE PEUICHUs 3aJayd pe3yJbTaTbl, KPUTUYECKU OLIEHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON JAESITEILHOCTH, B TOM YHUCIIE MIPU



W3y4eHun (PU3UKH;
JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;
YMCTB IICPCHOCUTH 3HAHUSA 11O (1)I/I3I/IKC B MIPAKTUYCCKYIO OGJI&CTB KU3HCACATCIIbHOCTH,
YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJI€U, MPelaraTh OPUTMHAIBHBIE TOAXOAbI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JOITYCKAIOIIUE alIbTEPHATUBHBIC PEIICHUS.
PabGora ¢ nundopmanmeii:
BJIaJIETh HaBBIKAMHU IMOJIy4eHUS HHPOpMalK (U3NYECKOTO COACpPKAHUS U3 HCTOUYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITETILHO OCYLIECTBIIATh IMOUCK, aHAJIW3, CUCTEMATH3aUI0 U UHTEPIIPETALNI0 HHPOPMALIUH

Pa3NIUYHBIX BUJOB U (OPM MPEICTABICHHUS;

UCIOJIb30BaTh CpeACTBa MH(MOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJIOTMH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3aLMOHHBIX 33/a4 C COOJIOACHUEM TpeOOBAaHUM 3PrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, pecypcocOepeKeHMs, IPaBOBbIX U O3TUYECKUX HOPM, HOPM
nH()OPMAMOHHOK OE30MMaCHOCTH;

CO3/1aBaTh TEKCTHl (PH3MUECKOTO COJCpPKAHUS B PAa3MYHBIX (opmarax ¢ y4E€TOM Ha3HAYCHHS
uHGOpMAaLUU U LIEJIEBOM ayTUTOPUHU, BBIOMPas ONTUMAIbHYIO (JOPMY IPEJICTABICHUS U BU3YyaTU3aI1H.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOM J€SITEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKH KOH(QIMKTHBIX CUTYAIIUi U CMATYATh KOH(JIAKTHI,

Pa3BEPHYTO U JOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MIOHUMATh U MCII0JIb30BaTh IPEUMYIIECTBA KOMaH/IHOW U UHUBHIyalbHOH paboThI;

BbIOMPATh TEMATUKY U METObI COBMECTHBIX JIEHCTBHI ¢ y4ETOM OOILIMX MHTEPECOB U BO3ZMOXKHOCTEH
Ka)KJI0T0 WIEeHa KOJIJIEKTUBA;

MPUHUMATDH I€JI1 COBMECTHOM JESTeNbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JAECUCTBUA MO €€
JOCTHIKEHHIO: COCTABJIATh IUIAH JEHCTBUM, pacrpesesiaTh poju ¢ Y4€TOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON pabOThI;

OILICHHMBATh KaueCTBO CBOEro BKJIaJa M KaXKIOrO0 YYaCTHHKA KOMaHIbl B OOUIMIl pe3ynbTar o
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJularath HOBbIE NMPOEKTHI, OIIEHUBAThH UJEH C TO3ULUN HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKOM
3HAYUMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATETHYECKOE IMOBEACHHUE B PA3JIMYHBIX CHUTYalUsX, HPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIe YHUBEPcaJbHbIe Y4eOHbIE 1eCTBUSA
Camoopranuszaumus:

CaMOCTOSITENIbHO OCYIIECTBIISATH MMO3HABATEIbHYIO NESATEIHHOCTh B 00NACTH (PU3UKU U aCTPOHOMUH,
BBISIBJISATH POOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIHO COCTaBJISATh IIJIAH PELICHMs] pacU€THBIX U KaYeCTBEHHBIX 3a/1a4, IUIaH BBINOJIHEHUS

MPAKTUYECKON PabOTHI C yUETOM HMEIOIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTEHHUIA;



JTaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;
paciupsaTh paMKH y9eOHOTO MPEeMEeTa Ha OCHOBE JIMYHBIX MPEIOYTEeHUMH;

JIeNIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTH POPMHUPOBAHUIO M TIPOSBICHHUIO SPYAUINH B 00J1aCTH (DU3HKHU, TTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHbI HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTbh KOPPEKTHUBBI B JAESATEIbHOCTh, OLIEHUBATH COOTBETCTBHE
BJIa/IETh HaBBbIKAMU MO3HABATEIbHON pedIeKCHUH KaK OCO3HAHUS COBEPIIAEMbIX I€HCTBUN MMBICIUTEIbHbBIX
MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

WCIIOJIb30BATh MPUEMBI PEIICKCHH ISl OIICHKH CHTYAIlHH, BEIOOpPA BEPHOTO PEIICHUS;

YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;

MPUHUMATH ce0s1, TOHMMAasi CBOM HEJAOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3E PE3YIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIMIHUOKH.

B mpornecce qocTuxkeHHs] TUUYHOCTHBIX PE3YyJIbTATOB OCBOSHHS MPOTpPaMMbl MO (PHU3UKE AJS YPOBHS
cpenHero o06mero oO0pa3oBaHUS y OOYYArONIUXCS COBEPIICHCTBYETCS SMOILMOHAIBHBIN HHTEIUJICKT,
MpeAnoararonui choOpMIUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIONIET0 CIOCOOHOCTh MOHMMAaTh CBOE AMOIMOHAIBHOE COCTOSHUE, BUJIETh
HaIpaBIIEHUs Pa3BUTHUSI COOCTBEHHON AMOILIMOHAILHOM cephl, OBITH yBEpPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHHUS, BKJIIOYAIOUIETO0 CaMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJIEHUE, CIIOCOOHOCTh aAanTHUPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISITH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLUM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHHIO LENH M YCHEXy, ONTUMU3M,
WHUIIMATUBHOCTH, YMEHUE JIEHCTBOBATh UCXO/sI N3 CBOMX BO3MOYKHOCTEH;

AMITATHUH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh IMOIIMOHAIEHOE COCTOSTHUE JIPYTUX, YIUTHIBATH €TO
TIPH OCYIIECTBICHUU OOIICHHUSI, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CHOCOOHOCTH BBICTPAMBATH OTHOIICHHS C JPYTUMHU JIOABMH,

3a00TUTbHCA, TPOSBISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

IIpeameTHbIE pe3yabTaThI
K xonny o6yuyenus B 11 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaXKaThb
c(hOpPMHUPOBAHHOCTD Y 00YUAIOIINUXCS YMEHUMN:
JEMOHCTPHPOBATh Ha MpHUMEpaxX poJib U MecTo (pu3uKu B (HOPMUPOBAHUU COBPEMEHHON HAyYHOM
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJOTHH, B IPAKTUUYECKON JAEATEIIBHOCTH JIFOAEH,
L[EJIOCTHOCTh U €IMHCTBO (PU3NUYECKON KAPTHUHBI MUPA;

YUUTHIBaTh TPAaHUIBl NPUMEHEHUS H3yYEHHBIX (U3MUECKUX MOJENeH: TOUYEUYHBIH SJIEKTPUUECKUN



3apsn, JIyd CBETa, TOUEUHBbI NCTOYHHMK CBETA, SAEPHAsl MOJEIb aTOMa, HYKJIOHHAs MOJIEJb aTOMHOIO s11pa
IIpH pelIeHnn (PU3MIECKUX 3a1ad;

pacrio3HaBaTh (U3MYECKHUE SBICHHUS (TMpoLEecch])) M OOBICHATh HMX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH U KBAaHTOBOM (DM3UKH: dJIEKTPUUECKask IPOBOAUMOCTD, TEILNIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JECUCTBUA TOKAa, B3aMMOJCHCTBUE MAarHUTOB, JJICKTPOMATHUTHAs HWHAYKLIUSA, JEHCTBHE
MarHUTHOTO T0JI Ha TIPOBOAHMK C TOKOM M ABIXKYIIMICS 3apsl, HJIEKTPOMArHUTHBIE KOJIeOaHUs U BOJHBI,

MPSIMOJIMHEIHOE pacHpOCTpaHEHUE CBETa, OTpakeHUe, ImpeomiieHue, uHTepdepeHus, Juppakiaus u

MoJIsIpU3aIusl CBETa, JAUCIEepcUs cBera, ¢oTodnekrpuueckuii d3pdext (dhotorddekr), cBeToBOE AaBICHUE,
BO3HHUKHOBEHUE JIMHEWYATOTO CIIEKTPa aToMa BOJAOPOIa, ECTECTBECHHAsI M HCKYCCTBEHHAs PaIMOAKTHBHOCTb;

OMKCHIBATh HW3YYCHHBIC CBOWMCTBA BeMmECTBA  (JIEKTPUYECKHE, MArHUTHBIC, ONTHYECKUE,
IEKTPUICCKYIO TIPOBOJIUMOCTD PA3IMYHBIX CPEJl) U AJICKTPOMATHUTHBIC SBJICHUS (IIPOIECCHI), UCIIOIB3YSI
(bu3nveckre BEIMYHMHBI: AJICKTPUUCCKUI 3apsj], CHJIa TOKA, JCKTPUYECKOES HAMPSDKEHHE, dIIEKTPUICCKOES
COIIPOTHBIICHUE, PA3HOCTh MOTCHIIUAIIOB, AJIEKTPOJBIKYINAS CHiia, paboTa TOKAa, WHAYKIUS MarHUTHOTO
noJist, criia Ammepa, cuia JlopeHia, HHIYKTUBHOCTh KATYIIKH, SHEPTUs 3JIEKTPUIECKOTO0 W MArHUTHOTO

MOJIeH, TIEPUOJ U YacToTa KoJIeOaHWH B KojieOaTeIbHOM KOHTYpE, 3aps] M CHJIa TOKAa B MPOLECCEe

TFapMOHUYECKHUX 3JCKTPOMArHUTHBIX KojeOaHMid, (OKYCHOE pacCTOSIHUE M ONTHUYECKas CHJla JIMH3bI, MPH

OINMCAaHHWU TPABHILHO TPAKTOBATh (U3NYECKHUN CMBICI HCIIOJIB3YEMbBIX BEJIWYHMH, UX O0O3HAYCHUS U
€IMHHMIIBI, YKa3bIBaTh (DOPMYITBI, CBSA3BIBAONINE JAHHYIO (DM3UYECKYIO BEITUYHHY C JPYTUMHU BEIMYNHAMU;

OIMCHIBATh M3YyUEHHBIC KBAHTOBBIC SIBJICHUS W TPOIECCHI, MCIONB3Ys (PU3NUCCKUE BEIMIHHBL:
CKOPOCTh JIEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI U YacTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, MEPHO]
MOJTypacmajia, dHEPTusi CBSI3M aTOMHBIX Sep, NMPH OMHCAHWH TPABHIBLHO TPAKTOBATh (PU3NICCKHUNA CMBICIT
HCIOJIb3YEMBIX BEIMYHMH, MX O0O3HAUCHWS W EIWHUIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(bU3MYECKYIO BEIUYUHY C IPYTUMHU BEIMUYUHAMU, BBIYUCISATH 3HaYeHHE (DU3NUECKON BEITUYUHBI,

aHAIM3UPOBATh (U3MUYECKUE TMPOLIECCHl M SBJICHHS, HCIONb3ysd (PU3NYECKUE 3aKOHBI U MPUHIUIIBL:
3akoH OMma, 3aKOHBI TOCTENOBATEIILHOTO U TapaieIbHOTO COSAMHEHHs] MPOBOJAHHUKOB, 3aKOH JIKoymsa—
Jlenma, 3akoH 3JCKTPOMArHUTHOM WHAYKIIMH, 3aKOH MPSIMOJHMHEHHOTO PacHpOCTpaHEHUS CBETa, 3aKOHBI
OTpaXE€HUs CBETa, 3aKOHBI TMPEJTOMJICHHsI CBETa, ypaBHeHWE OuHImTEeHa s (GoTodddekra, 3aKoH
COXPAaHEHHUS DPHEPTUU, 3aKOH COXPAHEHHUsS HMMITYJIbCA, 3aKOH COXPAHEHHS DJIEKTPUYECKOTO 3apsjia, 3aKOH
COXPAaHEHUsS MAacCOBOTO YHMCINA, MOCTYNaThl bopa, 3aKOH paJiMOaKTUBHOTO pacmhajaa, MpH 3TOM pa3iudarh
CIIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHHUE U YCIOBHUS (TPaHUIIBI, OOIACTH)
MIPUMEHUMOCTH;

OTIpEeIETISATH HAIMPaBJICHWE BEKTOPA MHAYKIIMM MarHUTHOTO TOJIS MIPOBOJIHUKA C TOKOM, CHIIBI AMIepa
u cuiibl Jlopenna;

CTPOUTH U OMUCHIBATh H300pAKEHUE, CO3/]aBAEMOE TUIOCKUM 3€PKaoM, TOHKOH JTHH30M;

peuiath pacy€THbBIE 3a/1a4M C SIBHO 3aJaHHON (U3NYECKOM MOJIENbIO, UCIIONb3Ys (PU3NYECKUE 3aKOHBI
Y TIPUHIUIIBI, HA OCHOBE aHAllM3a yCIIOBUS 3a/a4d BBIOUPATh (PU3HUYECKYIO MOJIEINb, BRIICIITh (DU3UUECKHE
BEJIMYUHBI U (OPMYIIbI, HEOOXOAMMBIE Ui €€ pEIICHUs, MPOBOIUTH PACUYETHl U OICHUBATh PEaTbHOCTH

MOJIYYEHHOT0 3HAYeHUS (PU3HUECKON BEIUYUHBL,



peliaTh Ka4YeCTBEHHbIE 3a/1a4M: BBHICTPAUBATh JIOTHYECKU HEIIPOTUBOPEUUBYIO LIETIOUKY PACCyKICHHIM
C OMOPO Ha U3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBICHHUS,

WCIOJIb30BaTh TPU PEHICHHH Y4YeOHBIX 3aa4 COBPEMEHHBbIC HH(POPMAIIMOHHBIE TEXHOJOTHH IS
MONCKA, CTPYKTYpPUPOBAHMS, WHTEPIpETallM W TNPEACTaBICHUA Yy4eOHOW U Hay4yHO-TIOMYJSPHON
uH(pOpMalLlUK, TMOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH IOJIy4aeMYIO

nH(pOPMAIIHIO;

NPUBOANTH MPHUMEPHI BKJIA/Ja POCCUICKUX M 3apyOEKHBIX YUYEHBIX-(H3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOLIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHYECKHE 3HaHHMS MO (U3UKE B TOBCEIHEBHOM >KM3HM [UIsl OoOecreueHus
0e30MmacHOCTH MpHU o0pallleHuu ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMHU, ISl COXPAHEHUS 3/10POBbS U
COOJTIOICHHSI HOPM KOJIOTUYECKOTO TIOBEACHUS B OKPYXKArOIIeH cpene;

paboTaTh B TpyIe C BHITOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJICH, INIAHUPOBATh PadOTy TPYIIIEI,
paIoHaIbHO paclpeAesaTh OO0S3aHHOCTH U IUIAHUPOBATH JESATEIHOCTh B HECTAaHAAPTHBIX CHUTYaIUsX,

AACKBATHO OUCHUBATDH BKJIAJ KA’KAOT'O U3 YHACTHUKOB I'PYIIIIbI B PCHICHUC paCCManHBaeMOﬁ HpO6JICMBI.
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OITMCHIBATH
MarauTHBIC
CBOIICTBa BCIICCTBA
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QJICKTPOMAaruuTHBIC
SIBJICHUSA
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DNIEKTPOMarHUTHbIE
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MIPOLIECCHI U ABJICHUS:
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3aKOHBI NIPEJIOMIICHUS
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U300paKeHue,
co3/1aBacMoe
TUIOCKUM 3€pKaJioM,
TOHKOM JIMH3011;

OCHOBEI
CIeIUaIbHON TEOpUHr
OTHOCHUTEJIHFHOCTHU
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pewartsb
KayeCTBEHHbIE
3aJa4u: BHICTPanBaTh
JIOTHYECKH
HEIPOTUBOPEUUBYIO
LETOYKY
paccyKIeHui ¢
Omopoil Ha
N3y4YCHHBIC 3aKOHEI,
3aKOHOMEPHOCTH H
(hn3uueckue SIBICHUS;

Pemenne 3amau

KsanrToBas u
aToMHas pu3nKa
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aHaJIM3UPOBATH
¢buznueckue
MPOIIECCHI U SIBIICHUS,
HCTIONB3YS
(hu3HUeCKUe 3aKOHBI
Y TIPUHIIATIBL
ypaBHEHHUE
DHHIITEHHA 115
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PaZnOaKTHBHOTO
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