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IHosicHuTeIbHAA 3aIIMCKA
PaGowas mporpamma cocTaBleHa Ha OCHOBE (elepaibHOTO TroCyJapCTBEHHOTO
00pa30BaTENILHOTO CTaHAApTa CpeAHEro oO0mero oO0pa3oBaHUs, YTBEPKICHHOTO MPUKA30M
MunucrepctBa oOpa3oBaHuss W Hayku Poccuiickoir ®epeparmu ot 17.05.2012 Ne 413 B
COOTBETCTBUHU C (enepanbHOM 00pa3oBaTEIbHOM MPOTPAMMON CpeaHEro o0Iiero oOpa3oBaHUS,
YTBEPKIEHHOU MpuKazoM MunuctepcTBa npocsemienust Poccuiickoit @enepannu ot 18.05.2023r.
Ne 371.

[lporpamma mo ¢usuke 06a30BOro ypoBHS Ha YPOBHE CpeJHEro oOIIero ooOpa3oBaHUA
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHMH M TpeOOoBaHMI K pe3ylbTaTaM OCBOCHHMSI OCHOBHOM
oOpasoBatenbHON mporpammel, npeacrasieHHbx B PI'OC COO, a takxke ¢ yuérom QenepaabHOR
paboueil mporpaMMbl BOCIUTAHUSI U KOHLEMIUHU IpenoAaBaHus yuyeOHoro npeamera «Dusmka» B
oOpa3oBaTesbHBIX  opraHm3zauusx  Poccuiickoit ~ denepanuu, peanusylOmUX  OCHOBHBIC
o0pa3oBaTelIbHbIE TPOTPAMMBI.

Copneprkanue mporpaMmbl 1o (U3MKE HANpaBlIeHO HAa (POPMHUPOBAHUE €CTECTBEHHO-HAYUHOU
KapTuHbl Mupa oOyvarommxcsi 11-x kmaccoB mpu oOydenuu ux ¢uszuke Ha 0a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-JESTEILHOCTHOrO noaxoa. [Iporpamma o ¢usuke cOOTBETCTBYET TPEOOBAHUSAM
OI'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pE3yJabTaTam
o0y4yeHHs, a TAKXKe YYUTHIBACT HEOOXOAMMOCTh pealM3allid MEXIPEAMETHBIX CBs3eH (DU3UKHU C
€CTECTBEHHO-HAyUHBIMU Y4e€OHBIMM IpeAMeTaMu. B Hell onpenesstoTcs OCHOBHBIE LIETH U3yUYSHMUS
(¢u3MKKM Ha ypoOBHE CpeIHEro oOIIero oO0pa3oBaHUs, IUIAHUPYEMBIE PE3YyJIbTaThl OCBOCHMS Kypca
(bU3UKH: TUYHOCTHBIE, METANIPEIMETHBIC, TPeIMETHBIC (Ha 6a30BOM YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIOYAECT:

e [UIaHUpPYEMbIE pe3ybTaThl OCBOCHMs Kypca (U3UMKH Ha 0a30BOM YpOBHE, B TOM YHCIE

IIpEeIMETHBIE PE3YIbTaThl IO FoJaM O0yUeHus;

e conepkaHue yuyeOHoro mpeameta «PU3uKa» 1Mo rogam oO0ydeHHs.

du3nka Kak Hayka 0 Haubosee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTYNAs B KayecTBE y4eOHOIo
IpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIAJ B CHUCTEMY 3HAaHUH 00 OKpYXKarolleM MUpE.
HIkosnbHBIN Kypc PU3UKH — CUCTEMOOOPa3yIOLIHii 11 €CTECTBEHHO-HAYYHBIX Y4EOHBIX PEIMETOB,
MOCKOJIBKY (PM3MUYECKHE 3aKOHBI JIEKAaT B OCHOBE IMPOIECCOB W SIBJICHHUN, M3Y4aeMBIX XHMHEH,
Ouosioruel, pusndeckoil reorpaduei u actpoHomueil. Mcnonp3oBaHue U aKTUBHOE NMPUMEHEHUE
(GU3NYEeCKNX 3HAHUI OIpeNeNsieT XapakTep M pPa3BHTHE PAa3HOOOPA3HBIX TEXHOJOTHHA B cdepe
SHEpPreTUKH, TPAHCIOPTa, OCBOCHHMSI KOCMOCA, IOJIy4YEHHMsS HOBBIX MaTEpHalOB C 3aJaHHBIMU
cBoiicTBamu U Ipyrux. U3yuenune pusukyu BHOCUT OCHOBHOM BKJIaJa B OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHUpa oOyyaromuxcs, B (OpMUpOBaHHE YMEHUH MPUMEHSTh HAy4YHBIH METOJ
MO3HAHUS NPU BHINOJIHEHUH UMU y4EOHBIX UCCIIEI0BaHUH.

B ocHoBy kypca (u3MKH A7 ypOBHs CpelHEero oOumiero oOpa3oBaHUs IMOJOXKEH PAI HICH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SBISETCS JIOTMUECKH 3aBEpPIIEHHBIM, OH
COJIEP)KUT MaTepuall U3 BCEX pPa3iesioB (M3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHYECKOM, Tak U
COBPEMEHHOM (PU3UKH.

Hoes eenepanusayuu. B cOOTBETCTBUM ¢ HEW Marepuan Kypca (U3UKH OOBEAMHEH BOKPYT
¢usnyeckux Teopuid. Benyumm B Kypce siBiisieTcs: GOpMUpPOBaHHE MPEICTABICHUI O CTPYKTYPHBIX
YPOBHSX MaT€pUH, BELLIECTBE U TOJIE.

Hoea eymanumapusayuu. E€ peannsanys Ipeanoyiara€T HCIOJBb30BAaHUE T'YMAHUTApHOTO
NOTeHIMala (PU3NYECKON HAayKH, OCMBICICHHUE CBSA3M PAa3BUTHUA (PU3HUKU C Pa3BUTHEM OOIIECTBA, a
TaKXe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U YKOJIOTHUECKUMHU MTPOOIIeMaMH.

Hoes npuxnaonoti nanpaenennocmu. Kypc Gu3Mku nmpeanonaraeT 3HaKOMCTBO € IIMPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTNYECKUX MPUIIOKEHUH N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocusayuu peannszyercs IOCPEICTBOM BBEACHUS DIEMEHTOB COJAEp)KaHus,
MOCBAIIEHHBIX SKOJOTUYECKHM IpoOeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C DPa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a Takke 0O0CYXAEHHUS MPOoOJEeM PalMOHAIBHOIO MPUPOAONOIb30BAHUS U
9KOJIOTMYECKON 0€30M1aCHOCTH.



CrepKHEBBIMH 3JIEeMEHTaMH Kypca (M3MKM Ha YypOBHE CpeJHero oomero oOpa3oBaHUs
SBIAIOTCS  (u3nyeckue Teopuu ((PopMUpOBAHUE NPEJCTABICHHM O CTPYKType MOCTPOCHHS
¢usnyeckoit Teopuu, ponu (PyHIAMEHTAIBHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX
MPEICTAaBICHUSIX O MPHUPOJE, TPaHUIAX MPUMEHUMOCTH TEOpHUH, ISl OMUCAHUS €CTECTBEHHO-
HAyYHBIX SBJICHUH U MIPOIIECCOB).

CucTeMHO-IeATENBHOCTHBIA MOAXO0M B Kypce (DM3HKHU peanu3yeTcs Mpexae BCEro 3a Cu&T
OpTraHW3allii SKCIIEPUMEHTAIFHON AEATeNbHOCTH oOydaromuxcs. Jlims 06a30BOro ypoBHs Kypca
(U3MKH — 3TO HCHOJB30BAHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTopHbIX PabOT, KOTOpble B Tporpamme Mo (Qusnke OOBEIWHEHBI B OONIMH CIHCOK
YYCHMUYECKUX MPAaKTUYECKUX paldoT. BeineneHue B ykazaHHOM IepedHe J1a0opaTOpHBIX pador,
MPOBOIUMBIX ISl KOHTPOJISI M OICHKH, OCYIICCTBISICTCS YyYacCTHUKAMHU 00pa30BaTEIbHOTO
mporecca UCXolsl U3 0COOEHHOCTEH IMIaHMpPOBaHMA M OCHalIeHUs Kabuneta (usuku. Ilpu sTom
oOecrieunBaeTCs OBJIAJCHHE OOYYAIOUIMMHCS YMCHHSMH IPOBOJIUTH KOCBEHHBIC HW3MEPEHUS,
UCCIIEZIOBAaHUSI 3aBUCHUMOCTEH (DM3NYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB TI0 IPOBEpKE
MPEIOKEHHBIX THUITOTE3.

Bonbiioe BHUMaHMe yAenseTcsl PelIeHUI0 pacuéTHBIX M KaueCTBEHHbIX 3a1a4. [Ipu aTom s
pacu€THBIX 3a/ay MPUOPUTETOM SBISAIOTCA 3a/Jayd C SIBHO 3aJaHHON (U3UYECKON MOJEINblo,
MO3BOJISIONINE IPUMEHATh M3Y4YEeHHbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszenia Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HbIX pazaenoB. [|Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBISIOTCS
3aJaHusg Ha OOBSICHEHUE MPOTEKaHUs (PU3UUECKUX SIBICHUH M MPOIECCOB B OKPY’KAIOIMIECH KHU3HH,
TpeOyroue BbIoopa pu3ndeckoi MOIEIH sl CUTyallMH IPaKTUKO-OPUEHTUPOBAHHOTIO XapaKTepa.

B cootrBerctBuu ¢ tpeboBanusimMu @I'OC COO k MaTepuanbHO-TEXHHYECKOMY 00ECTIEUCHHIO
ydeOHoro mporiecca 0a30BbI ypoBeHb Kypca (M3MKHA HA YPOBHE CPEIHEro 00Iero oOpa3oBaHUS
JOJDKEH U3ydaTbcs B YCJIOBUSAX TpPEAMETHOro KaOuHeTa (U3UMKM WIM B YCIOBHAX
MHTETPUPOBAHHOTO KaOMHETa MpPEeIMETOB €CTeCTBEHHO-HAydyHOro IHukia. B kabunere ¢usuku
JOJDKHO OBITH  HeoOXonumoe JabopaTopHoe 00OpyIOBaHME MJI BBINOJHEHHUS YKa3aHHBIX B
IporpaMme 1o GpU3nKe y4eHUUYEeCKHX MPaKTHUECKUX padoT U IEMOHCTPAlMOHHOE 000PYyI0BaHUE.

JemoHcTpanimoHHOe  00OpyaoBaHHE (QOpPMUPYETCSI B COOTBETCTBHHM C  HPHHLIUIIOM
MUHUMAJIbHON JOCTATOYHOCTH U OOECHEYHMBAET IMOCTAHOBKY IMEPEUMCIICHHBIX B IMPOrpaMMme I10
¢u3nKe KIIOYEBBIX ACMOHCTpAIMKA ISl HWCCIICAOBAHHUS HW3y4aeMbIX SBICHUH U MPOIECCOB,
SMIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKHUX IPUMEHEHUH.

JlaGopaTopHoe 000pyI0BaHUE JIJIsl YUCHUYECKUX MPAKTHYECKUX paboT GopMupyercs B BUjE
TEMaTUYECKHX KOMIUIEKTOB M oOOecrneyuBaeTcss B pacuéTe OJHOTO KOMIUIEKTa Ha JABYX
oOyuaromuxcs. Temarnueckue KOMILIEKTHI JIaDOpaTOPHOro OOOPYAOBAaHHS JIOJKHBI  OBITh
MOCTPOCHBl HAa KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M LU(MPOBBIX MPHOOPOB, a Takke
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUJI€ LIU(PPOBHIX J1A0OPATOPHIA.

OCHOBHBIMU IENIIMU U3Y4YeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

e (opMupoBaHHE UHTEPECA U CTPEMIICHHS OOYUAIOIIMXCS K HAYYHOMY M3YYCHHUIO TIPUPOJIHI,

pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEIH;
e pa3BUTHE TMPEACTABICHUH O HAyyHOM METOJe TMO3HaHUS U  (popmupoBaHUe
HCCIIEIOBATENILCKOTO OTHOIIEHUS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUs KaK pe3yibTaTa M3y4eHHUsS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopMupoBaHHE YMEHHI OOBSCHATH SBICHHUS C UCIOIB30BaHUEM (U3NYECKUX 3HAHUH U
HAYyYHBIX JI0Ka3aTEJIbCTB;

e (QopmupoBaHue NpeACTaBICHUN O poiu (GU3MKH JUISL Pa3BUTUSL JAPYTUX ECTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTH.

JoctmxeHne 5TuUX 1enell o0ecrneurBaeTcsl pelleHHeM CIEOYyIoIuX 3aJad B Ipolecce
M3YYCeHHS Kypca QU3UKHA HA YPOBHE CPEIHEr0 00IIero oopa3oBaHus:

e [puOOpeTeHHe CHCTEMBbl 3HAHUM 00 0oOHmMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,

TEOpUSX, BKIIOYAS MEXaHHKY, MOJIEKYISIPHYIO (DU3HMKY, JEKTPOJUHAMHUKY, KBAHTOBYIO
(bU3UKY U TIEMEHTHI aCTPOPHU3UKY;
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e (GopMHUpPOBAHHE YMEHUN MPUMEHSITh TEOPETUUCCKUE 3HAHUS JIsI OOBICHEHHUS (PU3HMUECKUX
SIBIICHUH B TIPUPOJIE U JIJISl IPUHSATHUS IPAKTUIECKUX PEIICHUI B TIOBCETHEBHOM KU3HU;
® OCBOCHHE CMOCOOOB pEIICHHs Pa3IUYHbIX 33/a4 C SIBHO 33/1aHHOI (U3MYECKOI MOJEINbIO,
3a7a4, MOAPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3AaHne (PU3NIECKON MOIEIH, aJeKBaTHOM
YCIIOBUSIM 33]1a4H;
e [OHUMaHUE (PU3NYECKUX OCHOB W MPHUHLHUIIOB JAEUCTBUA TEXHHUUYECKUX YCTPONCTB M
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSIHUS Ha OKPYKAIOIIYIO CPELY;
® OBJQJICHHE METOJAMHU CAMOCTOSITETLHOTO TUTAHMPOBAHHS U TPOBENCHUS (UBUUYECKUX
9KCIIEPUMEHTOB, aHAJIN3a W WHTEPIPETAMA WH(OPMAIIUHY, ONPEACIICHUS JOCTOBEPHOCTH
MOJTy4EHHOTO PE3yNbTaTa;
® CO3/IaHUE YCJIIOBUHM ISl Pa3BUTUS YMEHUM MNPOEKTHO-MCCIIECIOBATEIBCKOM, TBOPUYECKON
JeSATEIbHOCTH.
Ha wusydenue ¢usuku (6a30BbI YpOBEHb) Ha YpOBHE CpeaHEro obiiero oopasoBanus B 11
KJIacce OTBOAUTCS 68 yacoB (2 yaca B HE/IEIIO).
[IpennaraeMelii B mporpamMMe mo ¢Gu3MKe NepeyeHb TabOpaTOpHBIX U MPAKTUYECKUX PadOT
SIBJIICTCS PEKOMEHIOBAHHBIM, YIHTEIb JCJIaeT BEIOOP MPOBEACHHS JIAOOPATOPHBIX PabOT M OIBITOB
¢ Y4ETOM MHAMBHIYAIbHBIX 0COOEHHOCTEHN 00yJarouXxcs.

Conepxkanne yueOHOro nmpeamera

Paznea 1. Duaexkrpogunamuka (11 yacoB)

Tema 1. Maznummnoe none. Inekmpomaznumuan unoykyus (11 uacos)

[TocTosiHHBIE MarHuThl. B3auMoaercTBue NOCTOSSHHBIX MarHuToB. MaruuTHoe mnoJie. Bexkrop
MAarHuTHOM MHAYKIMH. [[pyuHIMI cynepno3uliuy MarHUTHBIX 1ojiei. JIMHUKY MarHuTHON MHAYKITUH.
KapTuna nuHMi MarHUTHOM MHIYKIIMU TIOJISI IOCTOSIHHBIX MarHUTOB.

MarnutHOoe ToJie MPOBOJHMKA C TOKOM. KapTuHa JMHUN MHAYKIMUM MarHUTHOTO TIOJIS
JUTMHHOTO TIPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIIIKKA ¢ TOKOM. OTIBIT
Opcrena. BzaumoeiicTBie NpOBOAHUKOB C TOKOM.

Cuta Amriepa, €€ MOIyJIb M HalpaBlICHHE.

Cuna Jlopenua, €€ Moaynb U HampaBieHue. /[BrkeHue 3apsyKeHHOM YaCTULBI B OJIHOPOJHOM
MaraHutHoM nosie. PaGota cuier Jloperrra.

SlBnenue snekTpoMarHuTHOM MHAYKUMH. [loTOk BekTopa MarHUTHOM  WHIYKIUU.
DJIEKTPOABMIKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYyKIMK Dapazes.

BuxpeBoe »snexTpuueckoe TmoJie. DJEKTPOABMXKYILAsS CUla HUHAYKIUU B TMPOBOJAHHUKE,
JBHOKYILIEMCS TOCTYNATENbHO B OJJHOPOTHOM MarHUTHOM IOJIE.

IIpaBuno Jlenua.

NHayKTMBHOCTD. SIBIIEHHE CAMOMHIYKIIMU. DJIEKTPOABUKYIIAS CHUJIa CAMOWHAYKITUH.

DHeprusi MAarHUTHOTO TOJIsL KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckne yCTpONCTBA M  MPAKTUYECKOE NPUMEHEHUE: TMOCTOSIHHbIE MArHUTHI,
3JIEKTPOMATrHUTHI, JIEKTPOIBUTATENb, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT OpcTeaa.

OTKJIOHEHHUE HIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHAYKIUA MAarHUTHOTO TOJIS.

B3anmopeiictBue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

HeiictBue cuiibl JIopeHIIa HA MOHBI SJIEKTPOJIUTA.

SIBrieHnE IEKTPOMArHUTHON MHAYKIIUH.

IIpaBuno Jlenna.

3aBUCHMOCTb 3JIEKTPOABMKYIIEH CHJIbI MHAYKIMU OT CKOPOCTH HM3MEHEHHS] MarHUTHOIO
IOTOKA.



SIBiieHNE CaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophvle pabomoi

M3ydyeHne MarHuTHOTO TMOJIS KaTYIIKH C TOKOM.

HccnenoBanue neiicTBUS OCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue ABiIeHUS SJIEKTPOMATHUTHON UHAYKIWH.

Pa3pen 2. KosieGanus u Bosinbl (24 yaca)

Tema 1. Mexanuueckue u InekmpomazHumusle Konedanus (9 uacos)

KoneGatenpHast cucrema. CB0OOOAHBIE MexaHWYeCKHWe KoJjebanusi. [‘apMmoHmdeckue
konebanusa. Ilepuwon, wactora, ammmutyga u Qaza koneOanuil. [IpyKUHHBI MasTHUK.
MatemaTrueckuil MasTHUK. YpaBHEHUE TapMOHMYECKUX Kosiebanuil. [IpeBpaiienue sHepruu npu
TrapMOHUYECKHUX KOJeOaHHSIX.

Konebarenbublit  koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KoOJeOaHUS B HJEATbHOM
KojeOaTeIbHOM  KOHType. AHAIOTUA MEXAYy MEXaHWYeCKUMH U JJIEKTPOMAarHUTHBIMU
kosieOanuamu. Popmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUM B HJI€aTbHOM KoseOaTeabHOM
KOHTYPE.

[IpencraBienne o 3aTyxawIMX KojieOaHUsIX. BbIHYXIEHHbIE MeXaHHMYeCKHe KoseOaHus.
Pe3onanc. BeinyK/1eHHBIE 3JIEKTPOMAarHUTHbBIE KOJIeOaHMs.

Ilepemennbiii Tok. CuHycOMAANbHBIA TMEPEMEHHbIH TOK. MOIIHOCTHh MEPEMEHHOI'0 TOKa.
AMIUIUTYIHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HAIIPSIKEHHUS.

Tpanchopmarop. IlpousBoacTBO, mepegadya U MOTpeOJEeHUE DIIEKTPUUYECKOW DSHEPIrUu.
OKOJIOTUYECKUE PHUCKM IIPU IPOU3BOACTBE AJIEKTpodHepruu. KynbTypa uUCHOIB30BaHUS
3JIEKTPOIHEPIUU B TOBCEHEBHOM )KU3HU.

TexHuueckne yCcTpoiicTBa U MPAaKTUUECKOE NPUMEHEHHE: AIEKTPUUECKUIN 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, TUHUU JIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoyieOaTeNbHOW CUCTEMbl (MPYKUHHBIM WM MaTeMaTUYeCKUi
MasITHUK).

HabGnronenue 3aryxaromux KojaeOaHui.

HccnenoBanue cBONCTB BBIHYKIEHHBIX KOJI€OaHUI.

Habmonenue pe3onanca.

CB00OOHBIE AIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuumnorpamMmbl  (3aBUCUMOCTA  CHJIBI  TOKa M HAOpsOKEHUS OT  BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mpu mociieoBaTENbHOM COEIUHEHUU PE3UCTOpa, KATYIIKM WHAYKTUBHOCTU H
KOHJIeHcaTopa.

Mopenb TUHUY 3IIEKTPOIEepeaauH.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomuol

HccnenoBanue 3aBUCUMOCTH TEepUO/a MajbIX KoieOaHWi rpy3a Ha HUTH OT JJIMHBI HUTHU U
Macchl rpysa.

HccnenoBanue nepeMEHHOr0 TOKA B LIEMU U3 MTOCJIEA0BATEIbHO COEIMHEHHBIX KOHIEHCATOPA,
KaTyILKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60JiHbl (5 uacos)

MexaHuueckue BOJIHBI, yciioBUs pacnpocTpaHeHus. Ilepuon. CkopocTs pacnpocTpaHEeHUs U
nuHa BonHBL. [lomepednsle u mpoaonbHble BOJIHBL MHTEepdhepeHnus u nudpakiys MeXaHnIeCKuX
BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTpOMarHUTHbIE BOJIHBI. YCJOBHUS MW3JIy4€HHs DJJIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHraius BekTopoB E, B, V B anexTpomaruutHoi BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHHe,  TpeJoMJIeHHe,  mnossdpu3auus,  audpaxkuus,  uHTepdepeHuus.  CkopocTh
3J€KTPOMArHUTHBIX BOJIH.

[IIkana »eKTpOMarHuTHBIX BOJH. [IprMeHeHNe 371€KTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.



IIpyHIMIIEI pagUOCBA3U U TEJIEBUACHUS. Panronokanus.

DJIEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH Cpeibl.

TexHuyeckne YCTpOHCTBA M MPAKTUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasi JUAarHOCTHUKa B TEXHUKE M MEIWULMHE, paaap, paguonNpUEMHHK, TEJIEBU30D,
anTeHHa, tenedon, CBU-neyp.

Llemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE MTOTIEPEYHBIX U TTPOI0JIHHBIX BOJIH.

Konebomieecs Teno Kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHuInn u Juppakiiuil MEXaHUIECKHX BOJH.

3BYKOBOH pE30HAHC.

HabGmtonenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTY/I0H U 4acTOTOM KOJIeOaHHH.

HccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTpa)kKeHUE, MPEeIOoMIICHHUE, MOJIIpU3alus,
nudpakuus, UHTephepeHIus.

Tema 3. Onmuxa (10 uacoe)

I'eomerpuueckass ontuka. IlpsmonuHeliHOE pacnpocTpaHEHHE CBETa B OJHOPOIHON cpene.
JIyd cBeta. Toye4yHBIN UCTOYHHUK CBETA.

OtpakeHue cBera. 3akoHbl OTpakeHHs cBera. [locTpoeHne u300pakeHH B IUIOCKOM
3epKaie.

[Ipenomiienue cBeTa. 3aKOHBI NMPETOMIICHHS cBeTa. AOCOMIOTHBIN MOKa3aTeNnb MPEeTOMIICHHUS.
[Tonnoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yroia NoJIHOrO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CioxHbIi coctaB 6enoro csera. Lger.

Coluparomue U paccenBaromnye JMH3bI. ToHKas muH3a. @OKYCHOE paCcCTOSTHUE W ONITUYECKAst
cuia TOHKOM nuH3BL IlocTpoeHne u300paskeHU B COOMpAIOIIMX W PACCEUBAIOIIMX JIMH3aX.
®opmyJsia TOHKOH JIMH3bL. Y BEJIMYCHUE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON OITHUKHU.

BonnoBas ontuka. Murepdepenuus cBeta. KorepeHTHbIe HCTOUHUKU. Y CIOBUS HAOIIOICHUS
MaKCUMYMOB U MHUHHUMYMOB B MHTEP(EpPEHIIMOHHON KapTHHE OT JIBYX CHH(A3HBIX KOT'€PEHTHBIX
HWCTOYHUKOB.

Hudpakuus cera. AudpakimonHas pemérka. Y caoBue HaOMOICHUS TTIaBHBIX MaKCUMYMOB
MIpH MaJICHUH MOHOXPOMAaTHYECKOT0 CBeTa Ha TU(PAKIMOHHYIO PELIETKY.

Ilonapusanus ceera.

TexHuyeckne yCTpOWCTBA W MpPaKTUUYECKOE TPUMEHEHHE: OYKH, Jiyma, Qoroanmnapar,
MIPOEKIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAsI ONTHKA, AUPpaKIMOHHAs pEIIETKa,
TIOJISIPOU /.

Jlemoncmpayuu

[IpsimonMHEHOE paclpoCTpaHEHHE, OTPaKEHHWE U TMpenoMiieHHe cBeTa. OnTthuueckue
puOOPBI.

[loniHOE BHyTpeHHEe oTpaxeHue. Mojiens CBETOBOA.

HccnenoBanue cBONCTB N300pakKeHU B JIMH3aX.

Mopenn MUKpOCKOIa, TENECKOTIA.

HaGmronenue narepdepeHiuu ceera.

HaOGnronenue nugpakuuu cera.

HaGmronenue nucniepcuu cera.

[Tomyuenue cniekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonmyuenue criekTpa ¢ HOMOIIBIO TU(PPAKIUOHHON PEHIETKY.

HaOroneHue nonspusaiyy cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopnuvie pabomuol

N3Mepenue nokasaress IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Habmonenue nucnepcuu cBera.



Pa3nen 3. OcHOBBI cieHAJILHOW T€OPUH OTHOCUTEILHOCTH (4 yaca)

['panunpl NMPUMEHUMOCTH KilaccHuyecko MexaHukd. llocTynmaTel crnenuanbHOM TEOpHH
OTHOCUTENIHOCTH: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B  BaKyyMe, IPUHIHUII
OTHOCUTEJIBLHOCTU DUHILTEHHA.

OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. 3aMe JICHUE BPEMEHHU U COKPAILIEHUE JJTHHBI.

OHeprus ¥ UMITYJIbC PEISITUBUCTCKON YAaCTULIBI.

CBs13b MacChl ¢ SHEPTHEH U UMITYJILCOM PEIIITUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSL.

Pasnen 4. KpanToBas ¢pusuka (15 yacoB)

Tema 1. Dnemenmot keanmosoit onmuxu (6 uacos)

®oronsl. ®opmyna [lnanka cBa3u 3Hepruu (HOTOHA C €r0 YAaCTOTOH. DHEPrusi U UMITYJIbC
¢dorona.

OtkpsiTue u uccnenoanue pororpdexra. OnbiTel A. I'. CToneroBa. 3akoHbl hoTodPdekTa.
VYpaBuenue Diinireitna 11 Gotorddexta. «KpacHas rpanuna» porodddexra.

Hasnenue cera. OnbiTe [1. H. JIeGenena.

XHUMHUUYECKOE IEUCTBUE CBETA.

TexHuueckne yCTpoWCTBA M MNpPaKTHYECKOE IpUMEHEHHe: (OTORIEMEHT, (OTOJATUHK,
COJIHEYHast OaTapest, CBETOAUOI.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE ¢ IMHKOBOU IJIACTHHOM.

Hccnenoanue 3akoHOB BHeMIHETO GoTodddexra.

Cseroauos.

Conneynas OGatapes.

Tema 2. Cmpoenue amoma (4 uaca)

Mopnens atoma Tomcona. OmnwiTel Pesepdopma mo paccesHuto o -yactuil. [lmanerapHas
Monenb aroma. [loctynarel bopa. M3nydenue u morjomieHue (OTOHOB IMPH TEPEXolie aToMa C
OJITHOT'O YPOBHS SHEPruu Ha Ipyroi. Buasl cnexTpos. CriekTp ypOBHEH SHEPrUHU aTOMa BOJOPOAA.

BoustHoBBIE cBOMcTBa yacTull. Bonuel ne bpoinsa. KoprnycKyisspHO-BOJIHOBOM 1yaau3M.

CnoHTaHHOE U BBIHYKJEHHOE U3JIyYEHHUE.

TexHudeckne yCTpPOMCTBA UM INPAKTHYECKOE IIPUMEHEHUE: CIEKTPAJIBHBIA  aHAJIN3
(ciekTpockor), 1azep, KBaHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monenb onbita Pesepdopra.

OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.

HaOroneHue nuHeyaThIX CIEKTPOB U3TyUYECHHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, nabopamopruvie pabomul

HaGuroieHne TMHEWYaTOro CIeKTpa.

Tema 3. Amomnoe saopo (5 uacos)

OKCHEPUMEHTBI, J0Ka3bIBAIOIINE CIIOKHOCTh CTpOeHUs sipa. OTKphITHE PaJIUOAKTUBHOCTH.
OmnbiTel Pezepdopna mo ompeneneHuio cocTaBa pagloaKTUBHOrO M3nydeHus. CBoMCTBa anbda-,
Oera-, raMMa-u3ny4deHus. BnusiHue paanoakTUBHOCTU Ha JKUBbIE OPraHU3MBbI.

OTkpeiTHEe NpoTOHA U HeWTpoHa. HykinonHas monens siipa I'eitzenOepra—lBanenko. 3apsin
sapa. MaccoBoe uncio aapa. M30Tomnst.

Anbda-pacnian. DNEKTpOHHBIH M TMO3UTPOHHBIN Oera-pacmaa. ['amma-uznydeHue. 3aKoH
PaaNoOaKTUBHOIO pacnaja.

DHeprus cBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

Snepusle peakunu. JleneHue U CUHTES SAED.

SAnepubiii peaktop. TepmosinepHblii cuHTe3. [IpobieMbl U NEPCHEKTUBBI  SIIEPHOM
SHEPTreTHKU. DKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKH.

OnemeHTapHble yacTULbl. OTKPBITHE O3UTPOHA.

MeToap1 HaOJIIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUII.
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OyHiaMeHTanbHbIe B3auMojeiicTBus. EnquHcTBO hrznyeckoi KapTUHBI MHpa.

TexHuyeckne ycTpoWCTBAa M IIPAKTUYECKOE IPUMEHEHHE: JO3UMETpP, Kamepa BuibcoHa,
SJIEPHBIA peaKkTop, aTOMHast boMoa.

Jlemoncmpayuu

CuéTurK MOHM3UPYIOLMX YaCTHII.

Yuenuueckuui sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpeKoB YyacTUl] (110 TOTOBBIM (GoTorpadusim).

Pa3nen 5. DiiemeHTHI aCTPOHOMUM U acTPoGu3uku (7 4acoB)

Ortarnsl pa3BUTHA acTpoHOMUH. [IprKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 38€31H0r0 Heba. Co3Be3nusi, spKkue 3BE3/1bl, MJIAHETHI, UX BUAUMOE ABH)KEHHUE.

ConneuHnas cuctema.

Comnne. ConHevnast akTUBHOCTbh. Mictounuk sHepruu ComnHIa u 3BE3/1. 3BE3/IbI, HX OCHOBHBIC
XapakTepUCTUKU. JluarpaMMa «CHEKTpalbHBIA KIACC — CBETUMOCTBY». 3BE3NBI TIJIaBHOM
MOCJIEIOBATENIbHOCTA.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» 1 3BE3]  TJIaBHOM
IIOCJIEJOBATENbHOCTH.  BHyTpeHHee cTpoeHue 3BE31. CoOBpEMEHHBIE IPEACTABICHUS O
MIPOUCXOXKACHUH U 3BOIoIMK COJIHIA U 3BE3NT. DTaNbl KU3HU 3BE3L.

Mineunsiii [lyte — nama [Manaktuka. [lonoxenue u auxenue Connua B [Mamaktuke. Tumbl
rajnakTuk. Paguoranaktuku u kBazapbl. UEpHBIE ABIPHI B A/1pax rajJakTHK.

Bcenennas. Pacmmpenune Bcenennoil. 3axkon XaO6sa. PaszOeranme ramaktuk. Teopus
bonbioro B3peiBa. PeIMKTOBOE U3TydEHHE.

Macmtabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie npo6iieMbl aCTPOHOMUH.

Yuenuuecxue nabarooenus

Habmroienust HeBOOpY>KEHHBIM IJ1a30M C HCIIOIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUN IS
OTIpENICICHUs] TIOJNIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3MS
CeBepHOro noaymapus u \pKue 3BE3/bI.

Habmonenus B Teneckon Jlynsl, miianet, Mieunoro Ilytu.

O6o0marwuee nopropenue (4 yaca)

Ponb pu3uku 1 acTpOHOMHH B IKOHOMUYECKOM, TEXHOIOTHYECKON, COMATBHON U ATHUECKON
cdepax IesTeIbHOCTH YeNOBEeKa, POJib U MeCTO (M3UKH M aCTPOHOMUU B COBPEMEHHOW HAy4YHOMH
KapTHHE MUpa, poib (u3nueckod Teopud B (POPMHUPOBAHUM TPEACTABICHUN O (usnueckoi
KapTUHE MHUpa, MecTO (PU3MUecKOW KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTeCTBEHHO-
HAay4HBIX IPEJICTABICHUNA O IPUPOJE.

MesknpeaMeTHble CBI3H

N3yuenune kypca ¢usuku 0Oa3oBoro ypoBHs B 11 Kkjacce ocyiecTBisieTcss ¢ y4€TOM
coJiep)KaTeIbHBIX MEXIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKH, OMOJIOTHUH, XUMHH, reorpaduun
U TEXHOJIOTHH.

Meoicnpeomemuvle nouamusi, CBS3aHHBIE C HM3yYEHHEM METOJOB HAYYHOTO TO3HAHUSA:
SBJICHHE, HAyYHBIH (aKT, TUIOTE3a, (QHU3NUECKas BEIMYMHA, 3aKOH, TEOpHs, HAOII0ICHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE, MOZEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHUE CHUCTEMbl YpPaBHEHUH, TPUTOHOMETpHYECKHE (QYHKIMU: CUHYC,
KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCU KOOPAMHAT, CJIOXEHHE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (PYHKIIMMH,
MIPU3HAKH 110100 TPEYTOJILHUKOB, ONpeesieH!e IUIOMAAH IIOCKUX GUryp u oobéma te.

buonocus: snexTpuyeckue sSBIEHUS B KUBOW MpUpPOE, KojeOaTeNbHbIe TBUKEHUS B KUBOU
MPUPOJIE, ONTHUUECKHUE SIBJICHUS B dKUBOU MPUPOE, NEUCTBUE padallii HA KUBbIE OPTAHU3MBI.

Xumus: CTPOEHHWE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00pa30BaHuUs KPUCTAIUTMUECKOHN PEIIETKY, CIIEKTPAIbHBIN aHaTu3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MJIM, 3aJ€KH MarHUTHBIX PyZ, (HOTOChEMKA 3E€MHOM
MIOBEPXHOCTH, MPEJCKAa3aHUE 3EMIIETPACEHUH.



Texnonoeusi: JTUHUM DBJIEKTPOIEperay, I'E€HEpaTOp MEPEMEHHOIO0 TOKa, 3JIEKTPOJBUIaTElNb,
WHAYKIMOHHAS T[e4yb, pajaap, paJuonpuEMHHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus,
MIPOEKIMOHHBIN annapar, BOJIOKOHHAs ONTHKA, COJTHEUHas Oarapes.

Ilnanupyembie pe3yabTaThbl OCBOCHUS Y4eOHOI0 NpeaMeTa

JInyHOCTHBIE pe3yJIbTaThI

JInaHOCTHBIE pe3yabTaThl OCBOCHMsI ydeOHoro mnpenmera «®Pusukay TOJKHBI OTPa’KaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JINYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIMH, TTO3UTUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOLINX TPAJUIHOHHBIM LEHHOCTSIM POCCHICKOro 00IIeCcTBa, PACHIMPEHNE KU3HEHHOTO
OIBITA U OIBITA ACSITEIBHOCTH B IPOLIECCE PEANU3AaLMA OCHOBHBIX HAIIPABIICHUN BOCIMTATEIbHON
NEeSTENbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:xIaHCKOr0 BOCIUTAHMS:

- c(hopMHPOBAaHHOCTh TPAKIAHCKONW MO3MIMU OOyyaromerocs Kak akTHBHOTO U
OTBETCTBEHHOT'0 WJIeHa POCCUHCKOro 00IIIeCTBa;

- NPUHATHE TPAJUIMOHHBIX OOIIEUYEIOBEUYECKUX T'YMAaHHUCTHMUYECKHMX U JEMOKPaTHYECKHX
IIEHHOCTEM;

- TOTOBHOCTb BECTH COBMECTHYIO IESTEIBHOCTh B HHTEpEcax TIpa’kJaHCKOro OOIIEeCcTBa,
y4acTBOBAaTh B CAMOYIIPABJICHUHU B 00pa30BaTeIbHOIN OpraHu3aluu;

- YMEHHE B3aMMOJCHCTBOBATH C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBUU C HX
(GyHKLIUSAMU U HA3HAUYEHUEM;

- TOTOBHOCTh K TYMaHUTapHOMN U BOJIOHTEPCKOM e TEIIbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS:

- ¢(OPMHUPOBAHHOCTb POCCUIMCKOI IpaXk1aHCKOM NICHTUYHOCTH, MTATPUOTU3MA;

- LEHHOCTHOE OTHOUICHHE K TIOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKEHUSM POCCUHUCKHX
yU4€HBIX B 00JaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

- ¢(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOT'O IOBEACHHUS;

- CIIOCOOHOCTbH OLIEHUBATh CUTYALUIO U MPUHUMATh OCO3HAHHbIE PELICHUs, OPUCHTUPYSICH HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JEATEIBHOCTH YUYEHOT0;

- OCO3HAHME JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOMUMBOTO OYAYIIETro;

4) 3¢TeTHYeCKOro BOCIIMTAHMS:

- 3CTETUYECKOE OTHOILIEHUE K MHUPY, BKIIIOUas 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYILETO
¢u3nyeckoi Hayke;

5) TPy/10BOT0 BOCIIUTAHUSI:

- UHTEpeC K pa3IM4HbIM chepaM MpodhecCUOHAIBHON NeSITEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
c (U3MKONW W TEXHWKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBHIOOp Oydymiei mnpodeccun u
peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHbIE IIJ1aHbI;

- TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30oBaHUIO M caMOOOpa30BaHMIO B 00JacTH (PU3HMKHU Ha
MPOTS)KEHUH BCEH JKU3HU,

6) 9KOJIOrM4eCKOro BOCIIUTAHUS:

- c(hopMUPOBAHHOCTH SKOJOTMYECKOW KYNIBTYpPhl, OCO3HAaHHE TJ00AJBFHOTO XapakTepa
9KOJIOTUYECKUX MPOo0IIeM;

- IJIJAHUPOBAHUE U OCYILLECTBICHUE NEHCTBUI B OKPY>KAIOILEH Cpelle HA OCHOBE 3HAaHUSA Lielel
YCTOHYMBOIO Pa3BUTHUS YEJIOBEUECTBA;
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- pacIIMpeHHe OIbITa JESITEIBHOCTH JKOJOTMYECKOH HAmpaBICHHOCTH Ha OCHOBE
MMEIOIIUXCSI 3HAHUH 10 H3HKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

- c(OPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI
(bu3nvecKoil HayKHu;

- OCO3HAHME LIEHHOCTU HAYYHOMW JESTEIbHOCTH, TOTOBHOCTh B MPOLIECCE M3YYCHHS (PUIUKH
OCYIIECTBIISATh NPOCKTHYIO U UCCIICOBATEIILCKYIO ACATEIbHOCTh HHIUBUAYAJIBHO U B TPYIIIIE.

MeTanpeaMeTHbIe pe3yJibTaThl

Ilo3HaBaTeIbHbIE YHHUBEPCAJIbHbIE YUeOHbIE AelicTBUS

Ba3oBble Jlornueckne neiicTBUs:

- CaMOCTOATENBHO (OPMYIUPOBaTh M aAKTyaJH3UpPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

- OTIPENIEIISITh e ICATEIIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU MX JOCTIKEHHS,

- BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pACCMAaTPUBAEMBIX (PU3MUECKUX SBICHUSX;

- pa3pabaTbhIBaTh IUIAH PEUICHHS TPOOIEMBI ¢ YIETOM aHAIM3a UMEIOLINXCS MAaTePUANIBHBIX U
HEMaTepPHAILHBIX PECYPCOB;

- BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTH, OICHHBATH COOTBETCTBHE PE3YJIHTATOB LEISIM,
OLIEHUBATh PUCKH MOCIIEICTBUI NeSTEILHOCTH;

- KOOPJIMHUPOBAaTH W BBINONHATH PAabOTy B YCIOBUSX pPEATBHOTO, BHUPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- pa3BUBATh KPEAaTUBHOE MBIIUICHUE TP PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble Hcciie0BaTeIbCKHE 1eHCTBHS:

- BIIQZICTh HAayYHOW TEPMUHOJIOTHEH, KIFOYEBHIMH TOHATHSAMH M METOIaMHU (U3NIECKON
HaYKH;

- BJIAJICTh HAaBBIKAMHU YUCOHO-HCCIICIOBATEIbCKOW M TPOCKTHOM JCATEIBHOCTH B 00JacTH
(GU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAaMOCTOSITEIIbHOMY ITOMCKY METOJIOB PEIICHUsS 3aj1a4
(U3NIECKOro coiep KaHusl, MPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHUS;

- BJAJETh BUAAMH JICATEIBHOCTH IO TOJIYYCHHIO HOBOTO 3HAHMSA, €r0 WHTEPIpETAINH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PAa3IMYHBIX YUYEOHBIX CUTYalMAX, B TOM YHCJE MPU CO3TaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

- BBISIBIIATH IPUYMHHO-CJICJICTBEHHBIC CBSI3U M aKTyaJM3UPOBATh 3a]1a4y, BEIIBUTATh THIIOTE3Y
e€ pemieHus, HaXOAUTh apTyMEHTHI JIJIS JIOKA3aTeIbCTBA CBOMX YTBEP)KICHHIA, 3a7aBaTh MapaMeTphI
Y KPUTEPUU PEIICHHUS;

- AaHAJIM3MPOBATH MOJIYYCHHBIE B XO/I€ PEIICHUS 3a7aud Pe3ylbTaThl, KpUTHUECKU OLICHUBATH
UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

- CTaBUTh U POPMYIIHPOBATH COOCTBEHHBIE 3a/1aui B 00pa30BaTEIbHON JCATEIBHOCTH, B TOM
qHCIIe IPH U3YICHUH (DU3HKHY;

- JaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT;

- YMETh MePEHOCUTH 3HAHUS TI0 (PU3HKE B MPAKTUYECKYIO 00IaCTh KU3HEACATEIHHOCTH;

- yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTEeH;

- BBIJIBUTATh HOBBIE WJICH, TIPE/IaraTh OPUTHHAIBHBIE TIOIXObI U PEIICHUS,

- CTaBHUThH IPOOJIEMBI U 33]1a4H, TOITYCKAIOIINE AIbTePHATHBHBIC PEILICHHS.

Padora ¢ undopmanmeii:
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- BJIaJIeTh HABBIKAMU TONydeHUs MH(popManuu (U3NYECKOTO CONEp)KaHUsS M3 UCTOYHHKOB
pasHBIX THUIIOB, CaMOCTOSITEJIBHO OCYHICCTBISATH TOUCK, AaHalM3, CHCTEMATHU3alUI0 U
WHTEPIPETAIHIO HHPOPMAIIMY PA3ITUYHBIX BHIIOB U ()OPM MPEICTABICHUS;

- OIICHUBATH JJOCTOBEPHOCTH HH(POPMAITUH;

- UCTI0JIB30BAThL CPCACTBA I/IH(bOpMaI_II/IOHHBIX U KOMMYHUKAalIUOHHBIX TEXHOJIOTUH B peICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 3aJa4 C CO6JIIOI[€HI/ICM Tpe6OBaHPII>'I
SPrOHOMHKH, TEXHHKH O€30MacHOCTH, TMTHEHBI, PEeCypcocOCpeKeHUs, NMPAaBOBBIX U ITHYECKUX
HOPM, HOpM HHGOPMAITMOHHON O€3011aCHOCTH;

- CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEPKAaHUS B pa3InYHbIX (popmaTax ¢ y4éTOM Ha3HAYEHUS
uHbOpMAIlMM M LEJNEBOM ayauToOpuu, BHIOMpas ONTUMANbHYIO (OpMy TMpencTaBICHUS U
BU3YaJIM3aliu.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

- OCYIIECTBIIATH OOIIIEHUE HA YpOKaX (PH3UKU U BO BHE-YPOUYHOH JIeITEITLHOCTH;

- pacTo3HaBaTh MPEANOCHITKA KOHQIMKTHBIX CUTYAIHA U CMSTYATh KOH(JIUKTEHI;

- pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHMEM SI3bIKOBBIX
CPEIICTB;

- MIOHUMATh U UCIIOJIH30BaTh MPEUMYILIECTBA KOMAaHAHON U MHIUBUIYaIbHOU pabOThI;

- BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JCHCTBHI C Y4ETOM OOIIMX HHTEPECOB H
BO3MOKHOCTEHN Ka)KJI0TO WIEHA KOJUJIEKTHBA;

- NpPUHUMATh LEId COBMECTHOW JI€ITEIbHOCTH, OPraHW30BBIBATH M KOOPAMHHUPOBATH
NEeNCTBUS MO €€ JOCTUKEHHIO: COCTABIIAThH IUIaH ACHCTBUIA, paclpeaesiTh poJid ¢ y4ETOM MHEHUN
YY9aCTHHKOB, OOCY)K/IaTh PE3yIbTaThl COBMECTHOU PaOOTHI;

- OLIEHUBATh KAYECTBO CBOET0 BKJIA/Ia M KAXKIOT0 YYaCTHHKA KOMAH/Ibl B OOIIUI Pe3ybTaT Mo
pa3zpaboTaHHBIM KPUTEPHUSIM;

- MpeasiaraThb HOBBIE MPOEKTHI, OIEHUBATh HAEH C TMO3UIUKA HOBU3HBI, OPUTHHAJIHHOCTH,
MIPAKTUYECKOW 3HAYUMOCTH;

- OCYIIECTBIIATh TMO3UTHUBHOE CTPATETUYECKOE TMIOBEJCHUE B PaA3JIMYHBIX CHUTYalUsX,
MIPOSIBIIATH TBOPUYECTBO M BOOOPAKCHHE, OBITh MHUIIHATHBHBIM.

PeryasiTuBHbIe yHHBepPCcAJIbHbIE YUeOHbIE TeiCTBUS

Camoopranusauus:

- CaMOCTOSITEJIbHO OCYILECTBIATh I103HABATEIbHYIO MAESTENIBHOCTh B 00JacTH (PU3UKU U
ACTPOHOMMH, BBISIBIIATH ITPOOJIEMBI, CTABUTh U (OPMYITHUPOBATH COOCTBEHHBIC 3a/1a4H;

- CaMOCTOATEJIbHO COCTaBJSITh IUIAH PEUICHUS PACUETHBIX M KAYECTBEHHBIX 3aJady, IUIaH
BBIMIOJTHEHHUST MPAKTUYECKOW paboThl ¢ yuy€TOM HMEIOIIUXCS  PECcypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTCHHII;

- 1aBaTh OIIEHKY HOBBIM CUTYaIIHsIM;

- pacIIupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEINOYTECHUH;

- JleTaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
peuieHue;

- OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

- CTIOCOOCTBOBATh (DOPMUPOBAHMIO U MPOSBICHUIO SPYAUINN B 001aCTH (DPU3HUKH, TOCTOSTHHO
MOBBIINIATH CBOI 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJ/Ib, SMOLMOHAJIBbHBIH HHTEIJIEKT:
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- JlaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCHUTh KOPPEKTHUBBI B JIEATEIHLHOCTH, OIEHUBATh
COOTBETCTBHUE PE3YJIHTATOB IEIISIM;

- BJIQJICTh HaBBIKAMH TTO3HABATEIILHOU Pe(IIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUHN U
MBICITUTEIIBHBIX MTPOIIECCOB, UX PE3YJIFTATOB M OCHOBAHHIA,

- UCTIOJIL30BaTh MPHUEMBI pe(IICKCHUU IS OIICHKH CUTYAIlUH, BEIOOpa BEPHOTO PEIICHHUS,

- YMETh OIICHUBATh PUCKHU U CBOCBPEMEHHO MPUHUMATH PEIICHUS [0 UX CHIDKEHUIO;

- IPUHUMATh MOTUBBI U a@pTYMEHTBI IPYTUX NP aHAJIN3E PE3YJIbTATOB JACSITEIBHOCTH;

- IPUHUMATH ce0sI, TOHUMas CBOM HEJOCTATKH U IOCTOMHCTBA;

- IPUHUMATHh MOTHBBI U @pTYMEHTBI IPYTHX NIPH aHATHN3E PE3yJIbTATOB JICITCILHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKH.

B mporecce moCTHKEHUS! TMYHOCTHBIX PE3YJAbTATOB OCBOCHUS MPOTPaMMBI MO (pu3HKe s
YPOBHSI CpEIHEro o0mero oOpa3oBaHHs Yy OOYYalOIIMXCSI COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUICKT, TPEIOoJIarafoIuid ¢()OpMUPOBAHHOCTb:

- CaMOCO3HaHMs, BKJIIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE SMOLMOHAIBHOE COCTOSHUE,
BUJICTH HAMIPABJIICHUS Pa3BUTHsI COOCTBEHHOW AMOIMOHAIBHOM cephl, ObITh YBEpEHHBIM B ce0e€;

- CaMOpEryJIMPOBaHMsI, BKIIIOUAOIIET0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJCHHE, CIIOCOOHOCTh AJaNTHPOBATHCS K IMOIMOHAIBHBIM W3MEHEHHSIM M TIPOSIBIISITh
THOKOCTH, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBAIlMM, BKIIOYAIOMICH CTpEMJICHWE K IOCTHKCHHIO IICIM M YCIEXY,
ONTUMU3M, UHUITUATUBHOCTH, YMEHHUE JICHUCTBOBATH UCXO/S M3 CBOMX BO3MOKHOCTEI;

- OMIIaTUH, BKIIIOYAIONIEH CIMOCOOHOCTh MOHUMAaTh 3MOILMOHAIBLHOE COCTOSHHE ApPYTUX,
YUUTBIBATh €r0 TPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKITFOYAIONIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JIPYTUMHU
JOBMH, 3a00TUTHCSI, POSIBIIATH HHTEPEC U pa3perniaTh KOH(IUKTHL.

IIpeameTHbIE pe3yJIbTAThI

K xonmy obydyenuss B 11 kjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y O0YJAIOIIMXCSI YMEHHUI:

JEMOHCTPUPOBATh Ha MpPUMEPax poJib U MecTO (UMK B (HOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MHUpa, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJOIUH, B IMPAKTHYECKOU
JEeSTENBHOCTH JIIOJIEH, IeTIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YUUTHIBaTh TPAaHMIIBI TMPUMEHEHUS M3YUYEHHBIX (U3MYECKUX  MOJENeN: TOYEHHBII
AIIEKTPUUECKUI 3apsijl, Iyd CBETA, TOUCYHBI MCTOYHUK CBETA, S/IEPHASI MOJEIHh aTOMa, HYyKJIOHHAs
MOJIeJIb AaTOMHOTO Sipa MPH peIIeHNH (PU3NYECKHX 33/1a4;

pacro3HaBaTh (U3UYECKUE SBICHUS (IPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN M KBAHTOBOW (PM3UKH: 3JEKTpHUUEcKas MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHuUTHOE JEWCTBUS TOKA, B3aUMOJCICTBHE MAarHuTOB, JJIEKTPOMarHUTHas
WHAYKIWS, JeHCTBUE MArHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM W JBIDKYIIUICS 3apsij,
AJIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, NMPSMOJIMHEHHOE PACIPOCTpPAaHEHHE CBETa, OTpakeHUeE,
nperoMieHue, HHTepdepeHuus, audpakuus ¢ TMOJApH3alMs  CBeTa, JHCIEpCHUs CBETa,
dboroanekTpuueckuii dpdext (hoTodrddekrt), cBeTOBOE MaBleHHE, BOZHHUKHOBEHHE JTHMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M UICKYCCTBEHHAsI PaIHOAKTUBHOCTB;

OINKCHIBATh HM3y4YCHHBIE CBOICTBAa BEMIECTBA (DJIIEKTPHUYECKHE, MArHUTHBIE, ONTUYECKHE,
AJIEKTPUUYECKYIO TPOBOAMMOCTb Pa3IMYHBIX CpPEA) U SJICKTPOMArHUTHBIC SBICHHUS (IIPOIECCHI),
UCTIONB3Ysl (U3NYECKUE BEIMYUHBI: DJIEKTPUYECKUIM 3apsl, cuila TOKa, DSICKTPHYECKOe
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HaMpsHKEHUE, AJIEKTPUYECKOE COMPOTUBIICHHE, PAa3HOCTh MOTEHIMANIOB, MJIEKTPOJIBUKYIIAS CHUIIA,
pabota TOka, MHAYKIUS MarHUTHOTO TMOJsl, cuia Awmrmepa, cuia JlopeHna, WHAYKTUBHOCTh
KaTyIIKH, SHEPTUs 3JEKTPUUECKOrO0 W MArHUTHOTO IMOJIeH, MepuojJ U YacToTa KosiebaHuil B
Koje0aTeIbHOM KOHTYpPE, 3aps] M CHJIa TOKAa B IPOIECCEe TApPMOHHYECKUX SJICKTPOMArHHTHBIX
KojeOaHuil, (OKYCHOE pACCTOSHHE W OINTHYECKas CWIa JIMH3bI, TPH ONMUCAHWH IPABUIHHO
TPAKTOBATh (PU3NYECKUI CMBICI MCIIOJIb3YEMBIX BETUYHMH, X 0003HAUCHUS U €IUHUIIBI, YKA3bIBATh
(hopMyIibl, CBA3BIBAIOIINE JAaHHYIO (DU3HUECKYIO BEIMYUHY C IPYTUMH BeIMYHMHAMU,

ONMCHIBATh U3YUYECHHbIE KBAHTOBBIE SIBIICHUS U MPOIIECCHI, UCTIOIb3Ysl (PU3NUYECKUE BETMUMHBI:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JIJTMHA BOJHBI M YacTOTAa CBETA, SHEPTUS U UMITYJILC (OTOHA,
MEePHOJ] TOJypaclazga, dHEPrusl CBSI3U aTOMHBIX sJEp, NPU OINHUCAHWU TPABUIBLHO TPAKTOBATH
(u3MUeCKUl CMBICT MCTIOIB3yEeMbIX BETUYHH, X 0003HAYCHHS U €AMHHUIIBI, YKa3bIBaTh ()OPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MYECKYI0 BEJIMYMHY C JAPYTUMHU BEJIWYMHAMH, BBIUUCISATH 3HAUYCHUE
(hbU3UYECKON BETUUYHHBL;

AHATM3UPOBATh (PU3UYECKUE TMPOLECCHl W SIBICHHS, HCIONB3YS (QU3NYCCKUE 3aKOHBI U
MPUHIMIIEL: 3aK0H OMa, 3aKOHBI TIOCTIEIOBATEIFHOTO U TAPaJIeIFHOTO COSAUHEHHS TIPOBOTHUKOB,
3akoH Jxoyns—JIeHna, 3akOH AIEKTPOMATHUTHOW HWHAYKIMH, 3aKOH MPSMOJIUHEHHOTO
pacmpoCTpaHEHHUs] CBETa, 3aKOHBI OTPAXKEHHUS CBETA, 3aKOHBI IPEJIOMIICHHS CBETa, ypaBHEHHE
OitHmTeliHa 17151 GoTodPdekTa, 3aK0OH COXpaHEHUSI YHEPTHUH, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH
COXPAaHECHHUS AJICKTPUICCKOTO 3aps/ia, 3aKOH COXPaHEHUSI MaCCOBOTO YHCIIa, MOCTYNAaThl bopa, 3akoH
pPaAMoOaKTUBHOTO pacmana, MpU OSTOM pa3IndyaTh CIOBECHYI0 (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BhIPAXKEHHE U yCIOBUS (TPaHULIBI, 00JIACTH) MPUMEHUMOCTH;

OTIpe/IeNIATh HalpaBiIeHUE BEKTOpPa MHAYKIIMA MarHUTHOTO MOJI MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuisl JIopeHna;

CTPOUTDH U OMUCHIBATH U300pAKEHUE, CO3/IABAEMOE TNTIOCKUM 3€PKaJIOM, TOHKOM JIMH30MH;

BBITMIOJHATh OKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (U3NYECKUX SBIEHUNH U TIPOIECCOB C
WCIIOJIb30BaHUEM TPSMBIX U KOCBEHHBIX M3MEpPEHUI: MpH 3ToM (HOpMyIUpPOBaTh MpodiaeMy/3anaqdy
U TUIOTE3y Y4eOHOro SKCHEpHUMEHTa, cOOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO0 000pYAOBaHUS,
MIPOBOMTH OTBIT ¥ (POPMYITUPOBATEH BHIBO/IHI,

OCYIICCTBIISATH MPSMbIC M KOCBEHHBIC M3MEPECHHS (DU3MUECKUX BEIUYHH, IPU STOM BBIOUPATH
ONTUMAJBHBIA CHIOCOO M3MEpPEHUS M HCIOIB30BaTh H3BECTHBIC METOJBI OICHKH IOTPEITHOCTEH
HU3MEPEHUI;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEITUYMH C HCIOJIb30BAHHEM MPSMBIX HW3MEpPEHUH:
IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PHUKCHUPOBATH PE3YJIbTAThl IMOTYICHHOW 3aBUCUMOCTHU
(u3MUECKUX BEJIMYUH B BHJIC TAOIUI] ¥ TpaHKOB, JIEIaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIICTOBAHMS;

coOmroaaTh nmpaBuia 0€30MacHOro TpyAa MpU MPOBEIECHUH HCCIEA0BaHUN B paMKax y4eOHOTO
JKCIIEPUMEHTa, Y4eOHO-UCCIEA0BATEIbCKOW M TPOEKTHOH MAESTENIbHOCTH C HCIOJIb30BaHUEM
M3MEPUTEIIBHBIX YCTPOUCTB M JTA0OPAaTOPHOTO 00OPYIOBAHHS;

permarh pacy€THBIE 3a/1a4d C SBHO 33JJaHHOW (U3MYECKON MOJIEIBIO, HCIIONIB3Ysl (hPU3HUYSCKUE
3aKOHBI W TPHUHIIMIIBI, HA OCHOBE aHAllM3a YCIOBHS 3a/Jaud BBIOUPATH (U3HUECKYIO MOJIEIb,
BBIIETIATh (DU3MUECKHE BENWYUHBI W (DOpMyNbl, HEOOXOAUMBbIE [JIsI €€ pelIeHHs, MPOBOIUTH
pacd€Thl U OIICHUBATh PEATILHOCTH MOJYY€HHOTO 3HaYeHHs (PU3NYECKON BEJTHMUMHBI,

peraTh KavYeCTBEHHBIC 3aJ]a4d: BBICTPAWBATH JIOTHYECKH HEMPOTUBOPECUUBYIO IIEMIOYKY
paccyXJIeHHUI C OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUSCKHE SBIICHUS;

UCIIONIb30BATh MPU PEIICHUH YYeOHBIX 3a7a4 COBPEMEHHbBIE MH(DOPMAIIMOHHBIC TEXHOJIOTUU
JUISL TIOMCKAa, CTPYKTYpUPOBaHHWS, WHTEPHpPETAlMU U TpPECTaBlIeHUs Yy4eOHONH U HaydHO-
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MOMYJISIPHON MH(POPMAIUH, TOTYYCHHON W3 Pa3NUYHBIX MCTOYHHUKOB, KPUTHYECKH aHATU3UPOBATH
MOJIy4aeMyro HHPOPMAIHUIO;

OOBSACHATh MPUHIUIBI JEHCTBUS MAlllMH, PUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3inyaTh
YCIIOBUS MX O€30TACHOTO UCTIOIB30BAHUS B TIOBCETHEBHOM KU3HU;

NPUBOJUTH TPUMEPHI BKIAJAa POCCHHCKUX M 3apyOEKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00BSCHEHHE MTPOLIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHUECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU I 00ecTeyeHUsI
0€30MacHOCTH MpHU OOpallleHHH ¢ MPUOOpaMU U TEXHUYECKUMH YCTPONCTBaMH, ISl COXPaHEHUS
3/10pOBbSl U COOTIOACHHSI HOPM HKOJIOTMYECKOT0 MOBEIEHUS B OKPYKaIOLIEH cpejie;

paboTaTe B TpyIIe C BBITOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIEH, MIaHHUPOBATH paboTy
TPYNNbl, pPAlMOHAIBHO paclpefeNnsaTh OO0sI3aHHOCTM M IUTAHUPOBAaTh  JIEATEIHHOCTh B
HECTaHJAPTHBIX CHUTYAIUsIX, aJIeKBATHO OIEHUBATh BKJAJ KaXKIOTO M3 YYAaCTHUKOB TPYIIBl B
penieHne paccMaTpuBaeMOi POOJIEMBL.

TemaTuuyeckoe NJIAHUPOBAHUE

Ne KoauuecTBo 9acoB
HaumeHoBaHue pa3iesioB U TeM
n/n Bcero KonTpoabnsie | IIpakTnuyeckue
NMPOrpaMMbI
padoThI padoThI

Paznea 1. JIEKTPOJUHAMUKA

Mar»uTtHoe 1oJe.
1.1 11 1 2
3J'ICKTpOMaFHI/ITHa$I I/IHILYKIII/I?[

Hroro no pazneny 11

Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI

21 MexaHnuyeckue 1 9 1
' AJIEKTPOMATrHUTHBIC KOeOaHus

MexaHnueckue 1

2.2 5 1
9JIEKTPOMATrHUTHBIC BOJIHBI
2.3 Onrtuka 10 3
Wroro no pazueny 24
Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OCHOBHI CTIEIIMATTBHON TEOPUHU 4 1
OTHOCHUTEIIbHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEeHTHl KBAHTOBOU ONTHKU 6
4.2 Crtpoenue aToma
4.3 ATOMHOE PO 5
Htoro mo pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU
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DneMEeHTBl aCTPOHOMHUU U

51 7
acTpopU3UKU

Hroro no pazueny 7
Pa3nen 6. OBGOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0maroriee MOBTOPEHUE 4
Hroro no pazneny 4
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 68
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