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IlosicHuTEIBLHASA 3aIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOr0 YpOBHS Ha YpPOBHE CPEAHETO O0OImero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TIOJIO)KEHUH U TpeOOBaHMM K pe3yiabTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarensHOM Tporpammbl, npencraBieHHbx B @I'OC COO, a takke ¢ yuérom deaepanbHON
paboueil mporpaMMbl BOCIUTaHUS M KOHUENIMM IpernojaBaHus ydeOHoro mpeamera «dusmka» B
oOpa3oBaTenpHBIX  opraHu3anmsx  Poccuiickoii ~ ®exepanuu,  pealu3ylOIIUX  OCHOBHBIC
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1O (HU3UKE HANpPaBICHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOyvaronmxcs 10—-11 kmaccoB mpu oOyueHuM ux (usnke Ha 06a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-ACATEIBHOCTHOTO Mojaxoza. IlporpamMma mo ¢us3mkKe COOTBETCTBYET TpeOOBaHUSAM
OI'OC COO k IMIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
o0y4eHHs, a TaKXX€ YYHUTHIBAET HEOOXOAMMOCTh pEATH3alMU MEXIPEAMETHBIX CBs3ed (U3MKU C
€CTECTBEHHO-HAYYHBIMU Y4EOHBIMU IpeaMeTaMu. B Hell ompenensitoTcsi OCHOBHBIE LIETH U3Yy4YeHUs
(GU3MKN HA ypOBHE CpeaHEro oOmero oOpa3oBaHUs, IUIAHUPYEMBIC pPe3ylIbTaThl OCBOCHHUS Kypca
(bU3MKK: TMYHOCTHBIE, METANPEAMETHEIE, ITpeIMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHCIE

MIpeIMETHBIEC PE3yIbTaThI MO rojiaM O0yUeHUS;

e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

dusnka Kak Hayka O Haubojee OOImMX 3aKOHAX MPHUPOABI, BBICTYyNAs B KAadeCTBE YYEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKIJIaJ B CHUCTEMY 3HaHHIl 00 OKpy)KarolleM MHpe.
konbHBI Kypc GU3NKHA — CHCTEMOOOPA3YIOMIMA JIJIsl €CTECTBEHHO-HAYYHBIX YU4EOHBIX MPEIMETOB,
MOCKONIbKY (DM3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IMPOILIECCOB U SIBICHUN, H3y4aeMbIX XUMHEH,
Oowmosorueit, ¢usuveckoir reorpadueir m acrpoHomuei. lMcrmonp3oBaHWE M aKTUBHOE NPHUMCHEHUE
bu3nuecKux 3HAHWKM OmpeseNseT XapakTep W pa3BUTHE pPa3HOOOPa3HBIX TeXHOJOruil B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHMSI KOCMOCA, IIOJIY4YEHHs] HOBBIX MATEpUANOB C 3aJlaHHBIMU
cBoiicTBamMu M Apyrux. M3ydyenue (u3MKu BHOCUT OCHOBHOW BKJIaJ B (POPMHPOBAHUE ECTECTBEHHO-
HAyYHOH KapTHHBI MHpa oOydarommxcs, B (HOpMUPOBAHHE YMEHHH NPUMEHATH HAYYHBIH METO[
MO3HAHUS MPU BHIMOJIHEHUH UMU Y4EOHBIX UCCIIEIOBaHUIA.

B ocHoBy kypca (usuku asis ypoBHsSI cpeaHEro oOiiero oOpa3oBaHUs TOJIOKEH psi UIEH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COZIEp’)KUT MaTepuan M3 BCeX pa3lesioB (DU3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHYECKOH, Tak U
COBpEMEHHOM (pU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C Hel Marepuan Kypca (U3MKA OObEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B kypce sBisiercss (OpMHUPOBAHHE IMPENCTABICHUM O CTPYKTYpPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoea eymanumapusayuu. EE peanuzanus mnpearnojaraeT HCIOJb30BaHHE TI'yMaHUTapHOTO
noTeHIMana (pU3NUYECKOM HAayKH, OCMBICICHUE CBS3M pa3BUTHS (U3UKU C Pa3BUTHEM OOIIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU U 3KOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoes npuknaonou nanpaenennocmu. Kypc (u3MKM MpeanojaraeT 3HAKOMCTBO C IIHPOKUM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoess  oxonoeuzayuu  peanusyercs TOCPEJCTBOM BBEAEHHUS 3JEMEHTOB  COJIEpXKAHMA,
MOCBSIIEHHBIX KOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH
U TEXHOJOTHH, a TaKke OOCYXKIeHHS TMpoOJieM pPaLUMOHAIBHOTO NPUPOAONOIB30BAHUS U
9KOJIOTMUECKOM 0€30M1acHOCTH.

CrepKHEBBIMH JJIEMEHTaMU Kypca (U3MKHM Ha YypOBHE cpelHero oOmiero o0pazoBaHMs
ABIAIOTCS  Qu3nyeckue Tteopuu ((GopMHUpOBAHHME TMPEACTABICHUNH O CTPYKTYpe TOCTPOCHUS
¢usnueckoil Teopuu, ponu (GYHIAMEHTAIBHBIX 3aKOHOB M IPUHLUUIIOB B COBPEMEHHBIX
MIPEJICTAaBICHUSIX O MPUPOJIE, IPAHULIAX TPUMEHUMOCTH TEOPH, JIJIsl OMMCAHUS €CTECTBEHHO-HAYYHBIX
SIBJICHUH ¥ MPOLIECCOB).



CucreMHO-eSTeIbHOCTHBIN TMOAX0A B Kypce (HU3MKU peanu3yercs Mpexae BCero 3a CYer
OpraHu3ali SKCIEPUMEHTAIBHON JesATenbHOCTH oOydatommxcs. [l 06a30Boro ypoBHS Kypca
(GU3UKM — O3TO HCIOJIb30BAHUE CHCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
mabopaToOpHBIX paboOT, KOTOPBIC B IIporpamMMe 1o PU3UKe 00bEIUHEHBI B OOITUI CIIMCOK YICHHUECKHUX
MpaKTU4eCKUX paboT. BeiieneHue B yka3aHHOM IepeuHe JabOopaTOpHBIX paboOT, MPOBOJUMBIX IS
KOHTPOJISI W OIICHKH, OCYIIECTBIIACTCS YYaCTHHKaMHM OOpa30oBaTeIbHOTO Mpoliecca HCXOAS U3
0COOCHHOCTEH MIIaHUPOBaHUS U OcHalleHus kabunera ¢usuku. [Ipu sTom obecrieunBaeTcs OBjaieHNE
O0y4aroIUMHUCS yMEHUSIMH TPOBOJUTH KOCBEHHBIE W3MEPEHHUS, HCCICAOBAHUS 3aBUCUMOCTEH
(bu3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yIenseTcs pEelIeHUI0 pacd€THBIX M KaueCTBEHHBIX 3aaad. [Ipu atom 1is
pacuéTHBIX 3aJa4 TMPUOPUTETOM SIBIISIFOTCS 3aJaud C SBHO 33JaHHON (PU3UYECKOH MOJEIbIO,
IIO3BOJISIIOIINE MPUMEHATh U3YUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjeiia Kypca, Tak
U HUHTErpUpys 3HAHUS U3 pPa3HbIX pa3aenoB. [ KauecTBEHHBIX 3a/lay MPUOPUTETOM SIBISIOTCS
3aJaHug Ha OOBACHEHHME MPOTEKaHHs (U3UUECKUX SBICHUH M MPOIECCOB B OKPY)KAIOLICH >KU3HHU,
TpeOytomire BbIOOpa PU3nYecKoil MOIETH 71l CUTyallH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusimu ®I'OC COO k MaTepuaabHO-TEXHHYECKOMY 00ECICUCHHIO
ydeOHoro mpoiecca 0a3oBbI ypoBeHb Kypca (DM3UMKKM Ha ypOBHE CpelHero oOuiero odpazoBaHus
JOJDKEH M3Y4aThCsl B YCIOBUSX MPEIMETHOTO KaOMHeTa (PU3UKU WM B YCIOBHIX MHTETPUPOBAHHOTO
KaOWHeTa MPeMETOB eCTECTBEHHO-HAYYHOT0 LIMKIIa. B kabuHeTe PU3nKu JOMKHO OBITH HEOOXOMMOE
nabopaTopHOoe 000pyIOBaHHME JJISi BBIOJHEHUS YKa3aHHBIX B MpOrpamMme Mo (PU3MKE yICHHYECKHX
MPAKTUYECKUX PadOT U AEMOHCTPALMOHHOE 00OpYyI0BaHHE.

JleMoHCTpannoHHOE 000pyIoBaHue (POPMHUPYETCSI B COOTBETCTBUH C IPUHITUTIOM MHHUMAIBHOM
JOCTaTOYHOCTH W 00ecrednBaeT MOCTAHOBKY MEPEYUCIICHHBIX B MPOrpaMMe MO (U3MKE KIIFOUEBBIX
JNEMOHCTPALlMA [ HCCIENOBAaHUS H3Y4aeMbIX SBJICHMM M IPOLECCOB, OSMIIMPUYECKUX U
(dbyHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlaGoparopHoe o0OoOpynoBaHUE U YYCHHMUECKUX MPAKTHUECKUX paboT dopMupyercs B BHUJE
TEMaTUYECKHX KOMIUIEKTOB U 00eCIeunBaeTCs B pacuéTe 0JJHOTO KOMIUIEKTa Ha JIBYX O00YyYarOIIUXCH.
Temartuueckue KOMIUIEKTHI JIaDopaTOPHOrOo O00OPYAOBaHUSA JOJDKHBI OBITH MOCTPOEHBI Ha
KOMIUJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IM(PPOBBIX MPHOOPOB, a TaKXKe KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJI€ HU(POBBIX Ta0OPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHUE MHTEpECa M CTPEMJIEHUS OOYYaroImIMXCS K HAYyYHOMY U3YYEHHUIO MPHUPOJIBI,

pa3BUTHE UX UHTEIUIEKTyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMPEACTAaBICHHMM O HAy4yHOM MeEToJe IMO3HaHus U  (opMHpOBaHHE
HCCIIEI0BATENLCKOTO OTHOILEHUS K OKPY/KAIOLIUM SIBIICHUSIM;

e (opMHUpOBaHME HAyYHOTO MMPOBO33pEHMs KakK pe3yibTaTa M3Y4YEHHsS OCHOB CTPOCHHS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHuE yMEHUN OOBACHATH SIBJICHUS C HCIOJIb30BAaHHEM (PU3NYECKUX 3HAHUN U
Hay4HBIX JJOKa3aTeIbCTB;

e (opMHUpOBaHME MPEACTABICHUN O poJU (PU3MKH Ul PAa3BUTHUS APYIMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.
JlocTrkeHue 3TUX 1esieil o0ecrieunBaeTcs pelieHneM CIeqyoUINX 3a/1a4 B MPOLEecce U3yUeHHs
Kypca GU3UKU Ha YPOBHE CPeAHETO 00I1ero 0opa3oBaHus:
e MpuOOpeTeHHEe CHUCTEeMbl 3HAHUU 00 O0O0muX QUINYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUsIX, BKIIOYAas MEXaHUKY, MOJEKYJSPHYI0 (HU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTBI aCTPOPU3HKH;

e (opmupoBaHUE YMEHUH MPUMEHATH TEOPETHUECKHUE 3HAHUS JUIsl OObSICHEHUS (PU3MUECKUX
SIBIIGHUN B IPUPOJIE U JUISl IPUHATHUS MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB PEIIEHUS Pa3IMYHBIX 3a/lady C SBHO 33/JaHHON (PU3NYECKON MOJIEeNblo,
3aja4, MOJPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3/1aHue (PU3UUECKOM MOJAEH, aJeKBAaTHOU
YCIIOBUSIM 33]1a4H;



e TMoHUMaHHWE (U3HUECKUX OCHOB U TMPHUHIIMIIOB JCUCTBUS TEXHUYECKHUX YCTPOHUCTB H
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;
® OBIJIQJICHUE METOJIaMH CaMOCTOSITCJIPHOTO IUIAHHUPOBAHUS W TPOBEICHHUS (HU3HUCCKHUX
AKCIIEPUMEHTOB, aHAIM3a W HMHTEpIpeTanud WHGOPMAIUU, OMPEACNICHUS IOCTOBEPHOCTH
MOJTyYCHHOTO Pe3yJIbTaTa;
® CO3JIaHWC YCIOBHH Ui Pa3BUTHS YMEHHUH IMPOCKTHO-HCCIIECOBATEILCKOM, TBOPYECKON
JeSTEIILHOCTH.
Ha n3yuenue ¢usuku (0a30BbIl YPOBEHB) Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHMs OTBOIUTCS
136 gacos: B 10 knacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).
[Ipemiaraemerii B mporpamMMe 1o (U3MKE NEepedeHb JIAOOPATOPHBIX U TMPAKTUYECKUX paboT
SIBJIICTCS. PEKOMEHIOBAHHBIM, YUHUTEJhb JIeTaeT BEIOOP MPOBENEHUS JIA0OPATOPHBIX padOT M OMBITOB C
y4€TOM MHIUBUAYATBHBIX OCOOCHHOCTEH 00YYarOIUXCsl.

Conep:xanue o0yueHust
11 knace
Pa3znea 4. JjekTpoguHAMUKA

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

IloctosiHHbIE MarHUTHL. B3anMopelcTBHE NMOCTOSHHBIX MarHuToB. MarnutHoe nose. Bekrop
MAarHuTHOM MHIYKUMH. lIpyHIMI Cynepno3suuuy MarHUTHBIX MOJeH. JIMHMM MarHUTHOW MHAYKIUU.
KapTuna 1uHui MarHuTHON MHAYKLUHU NOJIS HOCTOSIHHBIX MArHUTOB.

MaruuTtHoe 1nosje npoBoJHuKa ¢ TokoM. KapTuHa TMHUN MHAYKIMYA MarHUTHOTO TOJIS IJIMHHOTO
IIPSIMOTO MPOBOJHMKA M 3aMKHYTOI'O KOJBLEBOIO NMPOBOJHUKA, KATYIIKH C TOKOM. OmbIT Dpcrena.
B3anMozeincTBre MpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenua, e€ Monysib U HalpaBieHUe. [[BueHHe 3apsKEHHOM YacTHUIbl B OJHOPOIHOM
MarHuTHoOM nose. Pabora cuiel Jlopenna.

SBneHue  JNEKTpOMarHUTHOM  MHAYKIMHM. IIoTOK  BekTOpa  MarHMTHOM  MHIYKLUU.
ONEeKTPOABUKYIAsl CUIa MHAYKLMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.

BuxpeBoe »snexkTpuueckoe mose. OJEKTPOABMXKYIIAs Cuila HUHAYKIMM B IPOBOJHUKE,
JOBUKYLIEMCsI IIOCTYIIATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

WNHaykTHBHOCTS. SIBIEHME CAMOMHAYKIIMU. DJIEKTPOABHIKYILAS CUJIA CAMOMHIYKIIMH.

DHeprus MarHUTHOT'O TIOJISl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuueckue  yCTpoicTBA M  TNPAKTUYECKOE MNPUMEHEHHE: IOCTOSHHbIE  MAarHMThI,
AJIEKTPOMArHUThl, MEKTPOABUIaTENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHL], UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM IOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO MOJIS.

B3anMopeicTere JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBieHME AIEKTPOMArHUTHOM NHIYKIIUH.

[IpaBuio JleHna.

3aBUCUMOCTD AJIEKTPOABIIKYIIEH CHUJIBI HMHIYKIUU OT CKOPOCTU H3MEHEHHS MAarHUTHOTO
MTOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3y4yeHre MarHUTHOTO TOJISl KaTyIIKHU C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIE€HUS AIEKTPOMarHUTHOM NHIYKIIMH.



Pa3nen S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

KonebarenpHas cucrema. CBOOOIHBIE MeXaHUYECKHE KojieOaHus. ["apMoHnueckue KoneOaHwms.
[Tepuon, wacrora, amrutyaa u ¢gasza konedbanuid. [IpyxuHHBINM MasSTHUK. MaTeMaTHIeCKUi MasiTHUK.
VYpaBHeHue rapmMoHHUeckux konebOanuii. [IpeBpaiiienue s3Hepruu Npu rapMOHMYECKUX KOJIeOaHUIX.

Konebarenbubiii  koHTYp. CBOOOAHBIE JIEKTPOMArHUTHBIE KOJEOAHUS B  HJICAIBHOM
KoJ1e0aTeIbHOM KOHTYpe. AHAJIOTUSl MEXAY MEXaHHYECKHUMH U AJIEKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUU B UJCATBHOM KOJIeOAaTEIIbHOM KOHTYDE.

[IpencraBienre o0 3aTyxalIIUX KojieOaHUsIX. BbIHYXIeHHbIE MeXaHMUYECKHe KoyieOaHus.
Pe3onanc. BeinyxeHHBIE JIEKTPOMAarHUTHBIE KOJICOAHNUS.

[Tepemennbiii TOK. CHHYCOMAAIBbHBIM MNEPEMEHHBIM TOK. MOIIHOCTH TEPEMEHHOTO TOKa.
AMIIIUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U HAPSYKEHUS.

Tpanchopmarop. IIpousBoncTBo, mnepegadya U MOTPEOTICHHE DSIEKTPUUECKOH HHEPrHUM.
OKOJIOTMYECKHE PHUCKM TP  IPOU3BOJCTBE  3jeKTposHepruu. KynbTypa  ucnonp3oBaHus
3JIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU.

TexHudeckue yCTpONCTBA U NPAKTHUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUHA 3BOHOK, T'€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOInepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoleOaTeabHOM CUCTEMbl (MPY>KUHHBIM WM MaTeMaTHYeCKHi
MasTHHK).

Habmonenue 3aTyxaroniux kojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMSI.

OcmwmorpaMMbl — (3aBUCMMOCTH ~ CHUJIBI  TOKa W HAOpsDKEHUsST OT  BPEMEHH) s
ANEKTPOMArHUTHBIX KOJIEOAHHIA.

Pe3onanc mnpu mnocienoBaTeNbHOM COEIMHEHHUU PE3UCTOPA, KaTyIIKU WHAYKTUBHOCTH U
KOHJIEHCATOopA.

Monenb TMHUY 3JEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCUMOCTH NEpHUOAAa MalbIX KOJeOaHWH Tpy3a HAa HUTU OT JJUHBI HUTU U
Macchl Ipysa.

HccnenoBanne nepeMEeHHOTO TOKa B LENHU W3 IOCJIEI0BAaTEIbHO COEAMHEHHBIX KOHJIEHCATOopa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0JIHbL

MexaHnuecknue BOJIHBI, yciaoBHs pacnpocTtpaHeHus. [lepuon. CkopocTs pacnpoCTpaHEHUs H
JuiiHa BoNHBIL. llomepeunble W mponosibHbIE BOJHBL. WHTepdepeHus u AU@pakius MeXaHUYECKHX
BOJIH.

3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. YCIIOBUS W3JIydEHHUS DIIEKTPOMATHUTHBIX BOJH. B3anMmHas
opueHTanus BektopoB E, B, V B snexkrpomarHuTHoi BosiHe. CBOHCTBa 3J€KTPOMArHUTHBIX BOJIH:
OTpa)kKEeHUE, IIPEIOMIIEHUE, NoJIIpU3aLus, Tudpakuus, UHTEpEepeHIIHsL. Ckopoctb
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana seKTpoMarHuTHHIX BOJIH. [IpMeHeHHe 2JIeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI panoOCBA3HU U TeNeBUACHU. Pagnonokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuueckue yCTpoiicTBAa M MPaKTUYECKOE MPHUMEHEHHE: MY3bIKaJIbHbIE HMHCTPYMEHTHI,
yABTPa3ByKOBas IMarHOCTUKA B TEXHUKE U MEIULIMHE, pajap, paauoNpUEMHUK, TEIEBU30D, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue U PacCIpPOCTPAHCHHUE TIOTIEPEIHBIX U TIPOJIOJIBHBIX BOJIH.

Konebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmoienue otpakeHus U NpeaoMIIeHUS] MEXaHUYECKUX BOJIH.



Hab6monenue natepdepeHmu u U pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

Hab6mronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMITJIUTYION M 9acTOTOM KOJeOaHMIA.

HccnenoBanue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE, MOJSpU3aLys,
mudpakus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeliHOe pacnpocTpaHEHHE CBETa B OJHOPOIHOM cpene. JIyu
cBeTa. TOYeUYHbIN UCTOYHHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHune n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomienue cBeTta. 3aKOHBI MpENOMIICHHS CBeTa. AOCONIOTHBINA IMOKa3aTelb MPETOMIICHUS.
[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yro MoJHOr0 BHYTPEHHET0 OTPAKEHHUS.

Hucniepcus ceera. ClioxHBIH cocTaB Oenoro cera. L{Ber.

Cobuparomue u paccenBaromiye JUH3bL. ToHKas nuH3a. DOKyCcHOE pacCTOSHHE M ONTHYECcKas
cuiia TOHKOHM JuH3BIL. [locTpoeHne n300pakeHuit B coOuparomux 1 paccenBaromux JnH3zax. @opmyna
TOHKOM JIMH3BI. Y BEJIMUYECHUE, 1TaBAEMOE JTUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

BonnoBas ontuka. Mutepdepenuns csera. KorepeHTHbIE MCTOUHUKH. YCIOBHUS HAOMIOACHUS
MaKCUMYMOB M MHUHUMYMOB B HMHTEP(EPEHIMOHHON KapTHHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakus ceera. udpakiuonHas pemérka. YCIoBHEe HAOIIOJCHHS TIaBHBIX MaKCHMYMOB
MIPH MaJIeHUM MOHOXPOMATHYECKOr0 CBETa Ha TU(PAKLUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpoiiCTBA H MpaKTUYECKOEe MPUMEHEHWE: OYKd, Jiyma, (oToammapar,
IIPOEKIIMOHHBINA ammapaTr, MHUKPOCKOII, TEJIECKOIl, BOJOKOHHAas ONTHKA, JU(PPAKIUOHHAs peéTKa,
TIOJIIPOUI.

Jlemoncmpayuu

[IpsiMmosnHEtHOE pacTpocTpaHeHHe, OTPAKEHHUE U MpesloMIieHne cBeTa. OnTudeckue npudopsl.

[TonHoe BHYTpeHHEE oTpakeHue. Mojienb CBeTOBO1a.

HccnenoBanue cBONCTB N300paxeHU B TMH3AX.

Monenu MUKpOCKOIIa, TEIEeCKOoIIa.

HaGmronenue nnrepdepeHimu ceera.

Habmtonenue nugpaxkuuu cera.

HaGmronenue qucnepcuu certa.

IlosydyeHne ciekTpa ¢ IOMOIIBIO PU3MBI.

[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKIIMOHHON PELIETKY.

HabmtoneHue nonsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomol

N3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.

WccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Habmtonenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'paHunel NpUMEHMMOCTH KJIAacCHYeCKOM MexaHukH. IlocTynaTsl crnenuanbHOW TEOpHUH
OTHOCHUTEJIbHOCTHU: WHBAPHUAHTHOCTh MOJYJISl CKOPOCTU CBETa B BaKyyMe, IPUHLIUI OTHOCUTEIbHOCTU
DOWHIITEWHA.

OTHOCHTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALEHUE JITUHBI.

OHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs13b MacChl ¢ DHEPIUEH U UMITYJIBCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPIUs MOKOSI.

Pa3nea 7. KantoBas puszuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. @opmyna Ilnanka cBs3u 3HEpruM (GOTOHA C €ro YacTOTOW. DHEprus W HUMILYIIbC
dboToHa.

OtkpeiTue u uccinenoBanue porordpdexra. Onbitel A. I'. CtoneroBa. 3akoHsl hoTorddexTa.
VYpasuenue DitnmreitHa s hotodddekra. «KpacHas rpanuma» Gotodddekra.



JaBnenne cBera. Onwithl [1. H. JIeGenena.

XUMHUYECKOE ICMCTBHUE CBETA.

TexHuueckue ycTpoHCTBa U MpakTHUECKOe NpUMEHeHue: (OToINeMeHT, (OTOJATUUK,
COJTHEYHasi Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE ¢ IMHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHeIIHETO GoTtodddexra.

Cseronuos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopenp atoma Tomcona. OnbiTel Pesepdopaa mo paccesuuro o -yactuil. [Inanerapras Moaenb
aroma. [loctynarel bopa. M3nyuenue u nornomeHne GOTOHOB MPU MEPEXOJE aTOMa C OJJHOTO YPOBHS
SHEpruu Ha apyroui. Buasl cnektpoB. CrieKTp ypOBHEHR 3HEpruu aTomMa BOJIOpOJa.

BoustHoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KoprycKyasspHO-BOJIHOBOW 1yanu3M.

CHOHTaHHOE U BBIHYKJECHHOE U3TyYEHUE.

TexHnueckue ycTpoicTBa U IPAKTUUECKOE IPUMEHEHHUE: CIIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKOIT),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenye AJIMHBI BOJIHBI JIa3epa.

Habmroienue muHeHYaThIX CIeKTPOB U3JTyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

HaGroieHne JTMHeHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CJIOKHOCTh CTpOoeHUs snpa. OTKpbITUE pPaTUOAKTUBHOCTH.
OmnsiThel Pezepdopaa no onpeaeneHno coctaBa pajinoakTuBHOTo u3nydenus. CoiicTBa anbda-, Oera-,
ramMmma-usilydeHus. BinusiHue painoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHEe TIpoTOHAa W HeWTpoHa. Hykionnas monens siapa [eitsenOepra—lBanenko. 3apsin
saapa. MaccoBoe uucio sapa. M3oTomnsi.

Anbda-pacnaa. DJEKTPOHHBIM U TMO3UTPOHHBIM Oera-pacmnan. ['amma-uznydenue. 3akoH
pasMoOaKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlepekT maccsl sapa.

SAnepHsble peakuuu. [leneHue U CUHTE3 A1€Ep.

SAnepusiii peakrop. Tepmosinepublii cuHTe3. [IpobieMbl 1 IEpCEeKTUBBI AAEPHON YHEPTETHKHU.
OKOJIOTHYECKHE aCIEKTHI SIIEPHON YHEPTETHKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOACHHS U PETUCTPALIUH SJIEMEHTApHBIX YacTHII.
®dyHaamMeHTanbHble B3auMoeiicTBus. EqUHCTBO (pr3nueckoil KapTUHbBI MHpa.

TexHuueckue ycTpoHCTBa W IpaKTHMYECKOE INPUMEHEHHUE: J03MMeTp, Kamepa BuibcoHa,
SJIEpHBIN peakTop, aTOMHas 6oMOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusm).

Pa3nea 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3NKH

Oransl pa3BUTUs acTpoHOMUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMHUH.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, spKue 3BE3b], IIAHETHI, X BUAUMOE JBHKEHHE.

Conneynas cucrema.

Connue. Conneunas akTuBHOCTh. McTounuk sHeprun CosHua u 3BE31. 3BE3/bI, UX OCHOBHBIE
XapakTEepUCTUKU. JlmarpamMma  «CHEKTPaJbHBIA KJIACC — CBETUMOCTH». 3BE3ABI  TJIABHOU
IIOCJIE0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) Ul 3BE3]1 TJIaBHOM IOCIIEN0BATEIBHOCTH.



Buytpennee crpoenue 38é31. COBpeMEHHBIE TPEACTABICHUS O MPOUCXOXKACHUH U 3Boronmu ConHia
1 3BE3/1. DTaIlbl )KU3HU 3BE3.

Muneunbii [lyte — nama [Manaktuka. ITonoxxenune n nmwxenue ConHua B [Nanmaktuke. Tumbl
raylakTuk. Paguoranaktuky u kBaszapel. YEpHBIE ABIPHI B A1pax rajlakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ua. Paz6eranue ramaktuk. Teopus bosbioro
B3pbIBA. PEIMKTOBOE M3JIydeHHUE.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOiieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGmonenust HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHHEM KOMITBIOTEPHBIX MPUIIOKCHHUHA IS
Olpe/IeNICHUs] TOJIOKEHUSI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3Us
CeBepHOro nojaymapus u ipkue 3BE3/IbI.

Hab6monenus B reneckon JIynsl, muraner, Maeunoro [TyTu.

O0o0maroniee NnoBTOpPEeHUE

Ponp pusuku U acTpOHOMHU B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COIMATILHON U ATHYECKOM
chepax NesATEIHHOCTH YelIOBEKa, POJIb M MECTO (U3UKH U aCTPOHOMHH B COBPEMEHHOW HAYYHOUH
KapTUHE MHpA, POjib (GU3NYECKON Teopuu B (POPMUPOBAHUU IMPEACTABICHUN O (PU3HUECKON KapTHHE
MHUpa, MECTO (PU3NYCCKOW KApTUHBI MHpa B OOIIEM psIy COBPEMECHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUH O PUPOLE.

MexnpeameTHble CBSI3U

N3yuyenne kypca ¢usuku 0a3oBoro ypoBHS B 11 Kkiacce ocyliecTBisieTcss € y4€ToM
CoJIepKATEIIbHBIX MEXIIPEAMETHBIX CBS3EH C KypcaMHU MAaTeMaTHKU, OMOJIOTUH, XUMHUHU, Teorpapuu 1
TEXHOJIOTHH.

Meorcnpeomemnvie nonamus, CBSI3aHHBIE C U3YYCHHUEM METOJIOB HAYYHOT'O MO3HAHUS: SIBJICHUE,
Hay4yHbIi (akT, TUMOTe3a, (U3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIEPHUMEHT,
MOJEJIMPOBAHUE, MOJIEb, UBMEPEHHUE.

Mamemamuxa: pellleHUEe CHUCTEMbl YpaBHEHUW, TPUTOHOMETpUYECKHE (YHKIMH: CHUHYC,
KOCHUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPBI U UX MPOEKIUHU
Ha OCH KOOPJIMHAT, CIIOKCHHE BEKTOPOB, MPOU3BOIHBIC MIEMEHTAPHBIX () YHKIIHA, TIPU3HAKH TTO00US
TPEYroJbHUKOB, OINpeIeJIeHHE MJIOMaAN UIOCKUX GUryp u o0béma ted.

buonoeus: »nekTpuueckue sBICHUS B KUBOW MPUPOJE, KojieOaTeIbHbIE JBUKEHUS B JKUBOU
MPUPOJIE, ONITUUECKUE SIBJICHUS B dKUBOM IPUPOE, NEHCTBUE paJuallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTANTUYECKAss CTPYKTYypa TBEPABIX TeJ, MEXaHU3MBI
00pa30BaHMs KPUCTATUINIECKON PEIIETKH, CIEKTPATbHBIN aHAIH3.

l'eoepagusa: MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX pya, (PoTochEMKa 3eMHOM
MMOBEPXHOCTHU, MPEACKAZAHHNE 3EMIIETPSICEHUH.

Texnonocusi: JWHUM DJIEKTpOINEpenad, TEeHEepaTop NEPEeMEHHOTO TOKa, SJEKTPOJABUTATEIb,
WHAYKIIMOHHAS Te4b, pajap, paauONpUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOCKIIMOHHBIN armapar, BOJIOKOHHAs ONITHKA, COJTHEUHast OaTapes.

IlnanupyeMble pe3yJibTATHI OCBOEHHUsI MPOrpaMmbl o (¢u3nKe HA YPOBHE CpPeaHEro ooIero
o0pa3zoBaHust

OcBoenue yuebHOro npeamera «DPu3nka» Ha YPOBHE CpeAHETO 00IIero oopa3oBanus (0a30BbIi
YPOBEHb) JIODKHO OOECHeYnuTh JOCTIKEHUE CIEAYIOIIUX JMYHOCTHBIX, METalpeIMeTHBIX |
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3YIIBTATOR.

JIN4YHOCTHBIE Pe3yJIbTAThI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHMSI YydeOHoro mnpeamera «®Ddusmka» TOMKHBI OTpa)karb
TOTOBHOCTb M CIHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(OPMHUPOBAHHOM BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpPUEHTAIUil, MO3UTUBHBIX BHYTPEHHUX YOEKICHMIA,
COOTBETCTBYIOLIMX TPAJAULIUOHHBIM IIEHHOCTSIM POCCHUICKOIO OOIIECTBA, PACIIMPEHUE XKUIHEHHOTO



OIbITA W ONBITA JEATEIBHOCTH B IMPOLECCE pealu3alud OCHOBHBIX HANpPaBICHWM BOCIMTATEIBHON
JESITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:knaHcKoOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTH TPAKIAHCKON MO3UIMK OOYUYAIOMIErocsi KaK aKTMBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00ILEeCTBa;

NPUHATHE TPAJUIMOHHBIX OOIEYETOBEYECKUX TI'yMAaHHUCTUYECKHX W JIEMOKPAaTHYECKUX
LICHHOCTE;

TOTOBHOCTb BECTH COBMECTHYIO J€ATEIbHOCTh B HHTEpecax Tpa)KAaHCKOTo 0OIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUU B 00pa30BaTeIbHON OpraHU3aluu;

yMEHHUE B3aUMOJICHCTBOBATh C COLMATLHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIUSAMH H
Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUA:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaXkTaHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHME K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTHKECHHUIM POCCUNCKHUX YYEHBIX B
obnactu (PU3MKHU ¥ TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OLICHHMBATh CUTYAIlMI0 M IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSACh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESTEIbHOCTH YUEHOTO;

OCO3HAaHME JINYHOT'O BKJIJa B IOCTPOEHHE YCTOMUUBOTO OYAYILIEro;

4) 3cTeTHYeCKOTr0 BOCIIMTAHMSA:

ICTETUYECKOE OTHOLIEHUE K MHPY, BKJIIOYAs 3CTETHKY HAy4yHOIO TBOPYECTBA, IPUCYILErO
¢dusnveckoii Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpeC K Pa3iuuHbIM chepaM MpodecCHOHATBHON JEsITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKO W TEXHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymeidl mnpodeccun u
peann30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI;

TOTOBHOCTh W CIOCOOHOCTH K 0Opa3oBaHHIO M caMooOpa3oBaHHIO B oOnactu (u3WKu Ha
IIPOTSKEHUM BCEH KU3HU;

6) 9KOJIOrNYECKOT0 BOCTIUTAHUSI:

C(OPMHPOBAHHOCTh  HKOJIOTHUECKOM  KYNbTYphl, OCO3HaHHE TIJIOOANBHOTO  XapakTepa
9KOJIOTMUECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBIECHUE JIEHCTBUN B OKPYXKAIOLIEH Cpelie Ha OCHOBE 3HAaHHUA LEJEH
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

pacIIIpeHHe OMbITa ACSITEIbHOCTH JKOJOTHYECKON HAINPaBICHHOCTH Ha OCHOBE HMMEIOIIHXCS
3HaHUU 10 (pU3HKe;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTb MHPOBO33PEHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
¢du3nveckoil Hayku;

OCO3HAaHHE IEHHOCTUM HAy4YHOW JesTeNbHOCTH, TOTOBHOCTb B Ipollecce U3y4eHUs (U3MKU
OCYILIECTBIIATH MPOEKTHYIO U HUCCIIEI0BATENBCKYIO JEATEIBHOCTh MHANBUIyaJIbHO U B IPYIIIIE.

MeTanpeamMeTHble pe3yabTaThl
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
ba3oBble JJornueckue AeMcTBHUA:
CaMOCTOSITENILHO ~ (OPMYIUPOBAaTh U  aKTyalu3WpoBaTh MpobieMy, paccMaTpuBath &
BCECTOPOHHE;
OMPENIEATh UEIH AESITeIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTUKEHUS;
BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B pACCMATPUBAEMBIX (PM3MUECKHX SBJICHUSIX
pa3pabareiBaTh IUIAH pEHICHHUS MPOOJIEMBI ¢ YYETOM aHaIn3a UMEIOIIUXCS MaTepUaibHBIX U
HEeMaTepHaIbHBIX PECYPCOB;



BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJbTATOB LEJSM,
OLICHUBATh PUCKHU MOCIEICTBUI 1€ATEIbHOCTH;

KOOPJIUHUPOBAaTh U  BBHIMOJHATH pabOTy B  YCIOBUSIX pEalbHOrO, BHUPTYaJIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MMOHATHAMHI U MEeTO1aMU (PU3UYECKOM HAYKH;

BJIQJICTh HaBBIKAMH YU4EOHO-HCCIIEIOBATEIBCKON U TPOSKTHOM IEATEIILHOCTH B 00J1aCTH (DPU3UKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJIOB pelIeHus 3a1a4 (PU3n4ecKoro
coJiepKaHusl, IPUMEHEHHUIO Pa3JIMYHBIX METO/I0B [TO3HAHMUS;

BJIQJIETh BUJAMM JCSITENBHOCTH IO TOJYyYEHUIO HOBOTO 3HaHMs, €ro HHTEpIpeTaIui,
peoOpa30BaHUI0 M MPUMEHEHUIO B Pa3IUYHBIX YYEOHBIX CHUTYallUsSX, B TOM YHCJIC MPU CO3AAHUU
Y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBJIATh IPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTyaJIU3UPOBATh 3a/1a4y, BBIJIBUTATh TUIIOTE3Y €€
pellleHrs, HaXOAUTh apryMEHTHI JJIs JOKAa3aTelbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh MapameTpbl U
KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI€ PELICHUS 3a7aud Pe3yJabTaThl, KPUTUUECKH OLIEHUBATH MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 33aJaud B 00pa30BaTENbHOM NESATENbHOCTH, B TOM
qHCIIe TIPU U3YYCHUU (DU3HKH;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEIHHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]a4UH, TONYCKAIOIINE albTePHATUBHBIC PEILICHUSI.

Pa6Gora ¢ undopmanmeii:

BJIQJICTh HABBIKAMU TOJydeHUsI HHPOPMAITUU (GU3NICCKOTO COACPKAHMS U3 UCTOYHIKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATh TMOWCK, aHAIM3, CUCTEeMATHU3AlMI0 U HWHTEPIPETALUIO
nH(OPMALIUY PA3IMIHBIX BUIOB U (OPM TPEICTABIICHUS;

OLICHUBATh JJOCTOBEPHOCTHh MH(OpMALIHH;

WCIIOIB30BaTh CPEeACTBA WH(MDOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpTaHU3alMOHHBIX 3a/7ad C COONIoJIeHHEeM TpeOoBaHUM
PrOHOMUKH, TEXHUKH O€30MMaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHNs, MPABOBBIX M ITHUECKUX HOPM,
HOpM MH(OPMALIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COAEP)KAaHUSA B Pa3iIMuYHbIX (opMarax ¢ y4y€TOM Ha3HAuUEHUS
uHpopMallUd ¥ IEJIEBOM  ayAUTOpUU, BBHIOUpAs ONTUMaJIbHYI0 (OpMYy TMPENCTaBICHHUS U
BU3YyaIH3aI1H.

KoMMyHuKaTHBHBIEC YyHUBEPCAJIbHbIEC YUeOHbIE 1eCTBHSA:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3HKHU U BO BHE-YPOUHOU JESATEIILHOCTH;

pacmno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYAIM U CMATYATh KOH(MIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHAHON U MHIUBUYaTbHOU PaOOTHI;

BBIOMPATh TEMATHUKYy, METOJbl COBMECTHBIX JIEUCTBHH C Y4E€TOM OONIMX HMHTEPECOB U
BO3MO’KHOCTEHN Ka)KJI0T0 4JIeHA KOJUIEKTUBA;

MIPUHUMATH IIEJIM COBMECTHOM JIESITEIIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH JICUCTBHS 110
e€ JOCTHKEHUIO: COCTAaBJATh IUIAH JNEHCTBUM, pacnpeaensaTh poid C y4€TOM MHEHHMH y4YaCTHUKOB,
00CYyXXIaTh pe3ylbTaThl COBMECTHON pabOThI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa U Ka)XJOr0 YJaCTHMKA KOMaHJbl B OOIIUU pe3yibTaT MO
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHUBAaTh HUJEU C TMO3UWLKUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETUYECKOE IMOBEJCHUE B PA3IUYHBIX CUTYAlMSIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.



PeryasiTuBHbIe YHHBepcAJIbHbIE YUeOHbIE eiiCTBUS
Camoopranu3anus:

CaMOCTOSITENTbHO  OCYIIECTBIISITh [MO3HABATENbHYIO JESTENbHOCTh B 00JacTH (U3MKU U
ACTPOHOMUHU, BBISIBIIATH ITPOOJIEMBI, CTABUTH U (JOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOATENIbHO COCTABJIATh IUIAH PELIEHHUS pacdy€THbIX M KAYECTBEHHBIX 3a]ady, IUIaH
BBITIOJTHEHUS TIPAKTHYECKON PabOTHI ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLIUSIM;

paciupsaTh paMKH y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNlaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (YOPMUPOBAHUIO U TPOSIBICHUIO SPYAUIMH B 00JACTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallusiM, BHOCUTb KOPPEKTHBBI B JCSTEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BIIQJICTh HABBIKAMH IT03HABATEIHHOW pEeQIIEKCHH KaK OCO3HAHMS COBEPINACMBIX JIEHCTBUU H
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUIA;

MCIOJIb30BaTh TPUEMBI pe()JICKCUU JIJIsl OLICHKH CUTYallld, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHHIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIEITCILHOCTH;

MPUHUMATD ce0sl, MIOHMMas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3E PE3YJIbTATOB JACSITCIBHOCTH;

MIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKU.

B mpouecce AOCTHMXKEHHS TUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOrpaMMbl MO (PU3UKE IS
YPOBHSI cpefHero oOmero o0pa3oBaHHs y OOYYarOIIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBINA
MHTEJUIEKT, Mpernoaaraiomui chopMUpOBaHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOLIETO CIOCOOHOCTh IOHMMATh CBOE HSMOLMOHAIBHOE COCTOSHUE,
BUJICTh HAMPABJICHHS PA3BUTHUS COOCTBEHHOI SMOIMOHATIBHON cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPEryJIMPOBaHMsl, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHHUMATh OTBETCTBEHHOCTDH 32
CBOE TMOBEJCHUE, CIMOCOOHOCTh ATalNTHPOBATHCS K OSMOIMOHAIBHBIM H3MEHEHHUSM M MPOSBIATH
IrMOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIUU, BKIIOYAIOIIEH CTPEMIIEHUE K TOCTHXKEHUIO LIETU U YCIEXY, ONTUMU3M,
WHUIIMATUBHOCTh, YMEHUE JACHCTBOBATH UCXO/IS U3 CBOMX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOIMOHATBHOE COCTOSHHE JPYTUX,
YYHUTBIBATh €T0 MPU OCYIIECTBICHUH OOIIECHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTpAaUBAaTh OTHOILIEHUS C APYTUMU
JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISATH UHTEPEC U pazpeniaTh KOHMOIUKTHL.

IIpenmeTHbIe pe3yabTaThl

K xonny obyuenus B 11 kJiacce mpeaMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(POPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBaTh Ha MpUMEpPax poib U MecTo (Gu3uku B (HOPMHPOBAHUH COBPEMEHHOMN
HAay4yHOM KapTHHBI MHpA, B DPa3BUTUU COBPEMEHHOM TEXHUKM M TEXHOJOTWH, B IPAKTUYECKOU
NeSITeIbHOCTH JIFOJIEH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKONW KapTHUHBI MUDA;

YYUTBIBATh ~ TPAHHIBI  MPUMEHEHHs  U3YYEHHBIX  (U3MYECKUX  MOJeNIeH:  TOUEUHBIH
ANEKTPUYECKUH 3apsijl, JIyd CBETa, TOYEUHBbIN MCTOYHUK CBETa, SiepHas MOJENb aroma, HYKJIOHHas
MO/IEJIb aTOMHOT'O Si/ipa MPH pelieHnH (PU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3MUEcCKHe sBIEHUS (Mpolecchl) U OOBICHATH WX Ha OCHOBE 3aKOHOB
AJIEKTPOJAMHAMUKNA M KBAaHTOBOW (DU3MKH: 3JIEKTpUUECKash MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJIEWCTBHE MarHUTOB, DJIEKTPOMArHUTHAas UHAYKLUS,



NeiCTBHE MarHWTHOTO TOJS Ha MPOBOAHUK C TOKOM M JABIKYIIMUKCS 3apsjl, AJIEKTpPOMarHWTHBIE
Koue0aHus W BOJIHBI, MpPSIMOJIMHEHHOE pPacIpOCTpaHEHHWE CBETa, OTpPaKEHHUE, MpeloMIICHHE,
uHTephepeHtns, TupaKkius u MoIsipu3aIus CBeTa, JUCTEPCHs cBeTa, (GOTOdEKTpuuecKuid Y eKT
(poroaddexr), cBeTOBOE MAaBiieHWE, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOAKTUBHOCTbD;

ONMCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (PIEKTPUYECKHE, MAarHUTHBIC, OINTHYECKHE,
ANEKTPUYECKYIO TPOBOJAMMOCTh PA3IMUYHBIX Cpell) U JJIEKTPOMArHUTHBIC SBJICHUS (TIPOLIECCHI),
UCTONB3Yysl (PU3MUECKUE BEIMYMHBI: IEKTPHUECKUI 3apsisl, CHJIa TOKA, AJIEKTPUYECKOE HANpPSKEHHUE,
ANEKTPUYECKOE COMPOTHBIICHHE, PA3HOCTh MMOTEHIIMANIOB, J3JEKTPOABMKYINAs cuia, pabora TOKa,
MHAYKIUS MarHUTHOTO TOJs, cuia Amnepa, cuia JIopeHia, MHIYKTHMBHOCTb KaTYIIKH, SHEPTHs
ANEKTPUYECKOTO M MArHUTHOTO IOJIeH, MEepHoj M YacToTa KosiebaHWil B KojebaTeabHOM KOHTYpE,
3apsii M CWiIa TOKAa B TPOLIECCE TapMOHUYECKHX DSJICKTPOMArHUTHBIX KojeOaHMi, (POKycHOe
paccTosiHue U ONTUYECKas cuja JHMH3BI, MPU OMUCAHUH MPABHIBHO TPAKTOBATH (U3UYECKUN CMBICI
UCTOJIBb3yEeMbIX BEIMYUH, UX 0003HAYCHHUS M €AUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(bu3MYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU;

OIMCHIBATh M3YYECHHBIC KBAHTOBBIC SIBJICHUS U TPOLECCHI, UCTOIB3Ys (PU3NUECKUE BETUUMHBI:
CKOPOCTh DJIGKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrHsi U UMIYJIbC (OTOHA,
NEepuoJl TOJypaclaaa, JHEPTUs CBSA3M ATOMHBIX SJep, NpPU OINMCAHWM NPABUIBHO TPAKTOBATh
(bu3MYeCKUi CMBICI HCIIOJIb3YEMbIX BEIWYMH, MX OOO3HAYEHUS W €IUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0O BEIUYMHY C JPYTMMH BEIMYMHAMH, BBIYUCISATH 3HAYCHUE
(bu3MYECKOI BETUYHHBL;

aHAM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, HCIONB3ysd (PHU3MUECKUE 3aKOHBI H
OpUHIMIBL: 3aKkOH OMa, 3aKOHBI MOCJIEIOBATEIFHOTO M MAPAIIEIBHOIO COCIUHEHUS MPOBOJHUKOB,
3akoH  Jlxoyns—JleHma, 3akoH  9JEKTPOMAarHUTHOW  WHAYKIMH, 3aKOH  NPSMOJHHEHHOTO
paclpoCcTpaHEHHUs] CBETa, 3aKOHBl OTPaXEHUS CBETa, 3aKOHbI MPEIOMIICHUS CBETa, YPaBHEHHE
OiiHmTeiHa ans gorosddexrta, 3aKOH COXpaHEHHsS] PHEPTHH, 3aKOH COXpPaHEHHs] UMIYJIbCa, 3aKOH
COXpaHEHHS 3JEKTPUUECKOTO 3apsja, 3aKOH COXPAHEHHUS MAacCOBOTO YHMCIIA, OCTyaThl bopa, 3akoH
paZMOaKTUBHOIO pacmajga, Mpud OATOM pa3inyaTh CIOBECHYI (OpPMYIUPOBKY 3aKOHa, €ro
MaTEeMaTHYECKOE BhIPAXKEHHUE U YCIOBHS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OTIpEe/ETATh HaNpaBlI€HUE BEKTOpa MHIYKIIUU MArHUTHOTO TOJIS MPOBOJHHUKA C TOKOM, CHJIBI
Awmniepa u cunsl JIopenna;

CTPOUTH M OMMCHIBATh N300pa’keHHE, CO3JaBaeMOe IIIOCKUM 3€pKaJloM, TOHKOM JIMH30M;

BBITIOJIHATE OKCIIEPUMEHTHl 10 HWCCIEJAOBAHUIO (PH3MUECKUX SIBICHUH M TIPOLECCOB C
HCMOJIb30BAaHUEM MPSIMBIX, 1 KOCBEHHBIX U3MEPEHUI: pU 3TOM (hopMynupoBaTh mpobdiaemy/3anady u
TUNIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 TNPEIJIOKEHHOTO0 O0OpYAOBaHUS,
MIPOBOMTH OMBIT U (OPMYTUPOBATH BHIBO/IBI,

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIC M3MEpeHUs (DU3MUYECKHX BEIUYMH, MPH ATOM BBIOMPATH
ONTUMAJIbHBIA CHOCO0 H3MEPEHHsT M HCHOJIb30BATh M3BECTHBIE METOJbl OLIEHKHM IOTPEIIHOCTEH
U3MEPEHMUI;

HCCIIeI0BaTh 3aBUCUMOCTH (PU3MUECKUX BEIWYHMH C UCHOJIb30BAHUEM INPSAMBIX MU3MEPEHUH: MpH
3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCUPOBATH PE3YNbTAThl MOIYIEHHON 3aBUCHMOCTH (PU3NIECKUX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, JeNaTh BBIBOBI [0 PE3yNIbTaTaM HCCIIEIOBAHNUS;

coOoIaTh MpaBmiia 0e30MacHOTO TPyHa MPH MPOBEJACHUN HCCIIEAOBAHUA B paMKax y4eOHOTO
HKCHEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM W TMPOEKTHOW JIEATENIbHOCTH C  MCIOJIb30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemaTh pacyéTHble 3aJaud C SBHO 3aJlaHHON (PU3UYECKON MOJIENbI0, UCTIONB3Ys (PU3HUecKue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33Jaul BRIOMPATh (PH3HUECKYIO MOEIh, BBIICIATh
¢usnyeckue BeNUUMHBI M (OPMYNBl, HEOOXOAUMBIE Ui €€ pEelIeHHs, NPOBOAMTH PACUETHl H
OILIEHUBATh PEATTLHOCTH MOTYYSHHOTO 3HAUCHHS (PU3MUECKON BEINIHHEI,

pelmaTb KauyecTBEHHbIE 3a/layM: BBICTpAUBATh JIOTHUECKHM HENPOTUBOPEUUBYIO IIETIOUKY
PacCyXJIEHHI ¢ ONOPOM HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHNUS,

WCIOJIb30BaTh MPU PEIIEHUH YUeOHBIX 337a4 COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JUIS
MONCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMA W TIPEACTABICHUS y4eOHOW W HAYYHO-TIOMYJISIPHOU



uHpOpMAINY, NOTYYCHHOM M3 PA3IMYHBIX MCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTY4aEMYIO
UH(pOpMAIIHIO;

OOBSACHATH NPUHIMIBI ACHCTBHS MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3nnyath
YCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHUS B IOBCETHEBHOM JKU3HU;

HPUBOJIUTH IIPUMEPHI BKJIA/Ia POCCHMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIB30BATh TEOPETUYECKUE 3HAHUS MO (HU3MKE B MOBCEIHEBHOM JKU3HM IUISi 00ECHCUCHHUS
0€30macHOCTH TMpH OOpalleHUH C MPUOOpPaMU U TEXHUYECKUMHU YCTPOWCTBAMHM, Ui COXPAaHEHUS
3JI0POBBS U COOJIIOIEHHST HOPM 3KOJIOTHYECKOT0 TIOBEICHUS B OKPYKAIOILEH cpere;

paboTaTe B Tpylnme ¢ BBIMOJHEHHEM Pa3JIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATH paboTy
IPYIIBI, PAllMOHATBHO PacIpeAesTh 005S3aHHOCTH W IUIAHUPOBATh JESTENbHOCTh B HECTAHAAPTHBIX
CUTyalUsX, aJeKBAaTHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYAaCTHHKOB TPYNIbl B pEIICHUE
paccMaTpuBaeMoil poOIEeMBI.

TemaTuueckoe IIAHUPOBAaHUE

Pasien Tema KosauyecTBo | B TOM uncie,
4acoB KOHTP. padoThbI
@®a3a NOCTAHOBKY M PellleHNsl CUCTeMbI Y4eOHbIX 32124
4 BxonHas koHTposibHast pabota. OCHOBBI AIEKTPOAMHAMUKHI 9 2
5 Konebanus 1 BOIHBI 20 1
6 Onrtuka 17 1
7 KBanToBas pusuka 17 1
PeduexcuBnas ¢asza
8 O6o01aroiee MOBTOPEHHE 5 1
Peseps
HToro 68 6
KanennapHo-reMaTudyeckuii njiaHunpoBaHue
No | Hara | Hara TpeGoBaHMsI K YPOBHIO /3
wiad | Qakr Kos- | nogrorosxu
Tema pasnena, ypoka BO
4acoB
IloBTOpenue matepuasna 10 kiaaccaluac
1 IToBTOpEeHME 1
Bxopnas koHTpoOsbHAs paboTa
DJIeKTpoANHAMHKA (MPoJ0KeHHe) 8 yacoB
Maznummnoe none 3
2 MaruauTHoe nose 1 3HaTh CMBICI IT1-
BekTop MarHuTHOW MHAYKIINH, (bu3MYECKUX BEIUYHH: 2
JUHUW MarHuTHOW mHAyKuu Cuia MarHuTHOE TOJie U
Awmriepa BEKTOp MarH. MHAYKIIMH.
3HaTh IPABUIIO
«OypaBuuKa
3 Cumna JlopeHna. 1 [TornmaTth cMbIch 3akoHa | [14,6
MarnuTHbIE CBOMCTBA BELIECTBA Amrnepa, 3HaTh MPaBUIIO
«JIEBOM PYKH»
4 Pemenne 3angau: «Cunbl Amnepa u 1 [ToHMMATh CMBICIT CHIIBI
Jlopenua Awmmnepa u Jlopenia,




No | Hara | Jlata TpebGoBanus K ypOBHIO /3
wiad | GaxTt Kon- | nogrorosku
Tema paznena, ypoka BO
4acoB
YMETh IPUMEHSTH
3HAHUA Ha IPAKTHKE
nekmpomacHumHas UHOYKUUs 5
) ONEeKTpOMarHuTHasE UHIYKIMSL. 1 IToHnMaTe cMbICH I17
MarauTHbIM IOTOK MarHMTHOTO IOTOKA
6 [Tpasuiio Jlenna. 3akoH 1 3HaTh 3aKOH I18
ANEKTPOMArHUTHOW UHIYKITUH AIIEKTPOMArHUTHOM
WHIYKIAH
7 OJIC uHAYKIMH B ABUKYIIAXCS 1 OOBICHATD SIBJICHUE I19-
npoBoAHUKaX. NHAYKTUBHOCTh CaMOMHIYKITHH 10
8 SIBneHre caMOMHIYKITHSI. 1 [Tonumatp pusnueckmii I111
NHAyKTUBHOCTB. DHEPrust CMBICJI IOHATUH H3 map. | -12
MarHMTHOTO MOJISI.
9 Onexmpoounamuka. Konmponvhas 1
paboma Ne |
KoJsie0anus u BosnbI 20 yacos
Mexanuueckue Ko1ebanus 3
10 CB00OOIHBIE KOJIEOAHUS. 1 [ToHMMATE CMBICTT I113
[Mapmonunueckue koeOaHus. KOJIe0aTeIbHOTO -14
JIBUKCHUS
11 3aryxarllye U BbIHYXJICHHbIE 1 3HaTh NpeBpalleHue I116
kosebanus. Pezonanc SHEPrUH MPU
KoJ1e0aHUsIX
12 Jlabopamopnas paboma Ne 3 1 YMeTb NpUMEHSITH
«OnpeneneHne yCKOpeHUs MasITHUK JISI
CBOOOIHOTO Ma/IeHUs! IPH MOMOIIN OTpeNIeIeHUs] YCKOPEHUS
MasITHUKa)» CBOOOJTHOTO TIA/ICHUS
InekmpomazHnummusle Koa1edanus 8
13 CB006OAHbIE ANEKTPOMArHUTHBIE 1 3HaThb ycrporictea | I1 17
KoJieOaHusl. AHAIOTHUS MEXKTY Kosie0aTeIbHOTO KOHTYpa | - 18
MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMH
KoJIeOaHUsIMHU.
14 ["apmonunueckue 1 Omnpenenuts yctporicteo | I119
AIIEKTPOMArHUTHBIE KOJIEOaHHS B Koyie0aTenbHOTO KOHTYpa | - 20
KosiebaTenbHOM KOHType. Dopmyra U €r0 XapaKTEePUCTUKU
Tomncona
15 ITepeMeHHBII 2TEKTPUUECKUN TOK. 1 ITonnmats cMbICcT I121
Pe3ucTop B enu nepeMeHHoro ¢buznueckoit
TOKa BEJIMYMUHBI: IEPEMEHHBIH
TOK
16 Konzaencarop u karyika 1 3HaTh NPUHIIUI 1122
WHIYKTUBHOCTH B TICTIH JIEMCTBUSI KOHIEHCATOpa
NEPEMEHHOT0 TOKa Y KaTyIIKH B LIEMH
MIEPEMEHHOTO TOKA
17 Pe3oHaHC B 3JIeKTpUYECKOH LIeTH. 1 YMETh IPUMEHSTh I1




No | Hara | Jlata TpebGoBanus K ypOBHIO /3
wiad | GaxTt Kon- | nogrorosku
Tema paznena, ypoka BO
4acoB
Pemienue 3anau 3HaHUS Ha PAKTUKE 23-
24
18 Koumponvnas paboma Ne 2 no 1
meme. «Mexanuueckue u
INEKMPOMASHUMHbLE KOLeOAHUS»
19 I'eneparop nmepeMeHHOTO TOKA. 1 3HaTh YCTPOMCTBO U 1126
Tpanchopmaropsl. MIPUHIINIT JCHCTBUS
TpaHcopmaropa
20 [Tpou3BoaCTBO, Mepeava u 1 3HaTh CII0COO0BI 127
UCIIOJIb30BAaHUE JIEKTPUUECKON IIPOU3BOJICTBA U -28
SHEPTUU. nepenavyu
AIIEKTPOIHEPTHH
Mexanuueckue u 9
NEKMPOMAZHUMHbIE 60TIHbL
21 BoiHoBEIE sIBIIEHHUS. 1 3HaTh OIpe/eeHUe 1129
XapakTepUCTUKH BOJTHBIL. BOJTHBI
22 PacnipocTpanenue BOJIH B yIpyrux 1 3HaTh CBOMCTBA U 1130
cpenax. YpaBHeHHE Oeryiien XapaKkTEePUCTUKHU
BOJIHBI MEXaHUYECKUX BOJH
23 3BYKOBbIE BOJIHBI. 1 SBnenus, 1131
WNurtepdepenus, audpakuus XapaKkTepu3yIlue -33
MOJIIPU3AIUST MEXaHUICCKUX BOJIH MEXaHHYECKUE BOJIHBI
24 DJIEKTPOMAarHuTHOE MOJe, 1 3HaTh CMBICII TEOPUU I135
AJICKTPOMArHUTHAs BOJHA. MakcBemia -36
DKcrnepuMeHTaIbHOE OOHApYKEHUE
DJICKTPOMATrHUTHBIX BOJIH.
25 N300perenue panuo A. C. 1 OOBACHATH MPUHIUIT 1137
ITortoBbiM. IIprHIUIIBI paAUOCBA3H. PaaroCBsI3H YCTPOMCTBO
MIPOCTEULLIETO
paJIMONPUEMHUKA
26 Mopynsauus u 1eTEeKTUpOBaHUE 1 OO0bsacuate Mmonynsauuto | 138
U IETEKTHPOBAHUS
27 CaoiicTBa 3JIEKTPOMarHuTHOM 1 3HaTh cpoiictpa | 1139
BOJTHBI. PacmipocTpanenue AIIEKTPOMArHUTHBIX BONH | -40
panuoBosiH. Pagnonokanus
28 Ilonarue o TeneBuacHun. Pa3sutue 1 ITonumatsb npuHiun | [141
CPENICTB CBSI3U TENEBUIEHU W 3HATh | -42
O6o06maromui ypok CpEe/CTBa CBSI3U
29 Koumponvnas paboma Ne 3 no 1
meme «Mexanuueckue u
INEKMPOMACHUMHBLE BOJIHbLY
Ontuka 17 yacos
Csemosule gonnol 10
30 CkopocTb cBeTa 1 3HaTh pa3BUTHE 1144
[Tpunnun [Moiirenca. 3akon B3TJISAJIOB HA TEOPHUIO -45
OTpaKeHHsI CBETa cBeTa
31 3aKOH MPENOMIICHHUS CBETA. 1 [Tornmats cmbica 3akoHa | 1147




No | Hara | Jlata TpebGoBanus K ypOBHIO /3
wiad | GaxTt Kon- | nogrorosku
Tema paznena, ypoka BO
4acoB
[TomHOE OTpaxeHue IPEJIOMJICHUS CBETa -48
32 Jlabopamopunass paboma Ne 4 1 IToruMathe cMbICT
«H3mepenue nokasamesns MIOJTHOTO OTPAKCHUS
NpenoMIIeHUs. CIeKay
33 Jlunza. [TocTtpoenne n300paxeHus 1 3HaTh ycTpoiicTBO nuH3HI | [150
B uH3e. DopMyra TOHKOM JIMH3BI 1 hopMyITy TOHKOM -51
JIUH3BI
34 Jlabopamopnas ~ paboma Ne 5 1 Onpenensarsb
«Onpedenenue onmuyeckou cuibl U XapaKTePUCTUKU JINH3bI
@okycHozo paccmosinus
cobuparowell TUH3bLY)
35 Hucnepcust cBera MuTepdepenuus 1 OOBSCHATD SIBICHHE 153
CBETa, IPUMEHEHNE nHTephEpPEHINU CBETa -55
36 Hudpakmus cBeTa. 1 OOBSCHATD SIBIICHUE 156
JudpakronHas perieTka nudpakiuu cera -58
37 IlonepedyHOCTh CBETOBBIX BOJIH, 1 3HaTh CBOMCTBA 1160
MOJIIPU3AIUs CBETA AIIEKTPOMArHUTHBIX BOJH
38 O060061mamui ypok 1
39 Koumponvnas paboma Ne 4no 1
meme «Ceemosbie 80.1Hb1»
Inemenmul meopuu 3
OMHOCUMENbHOCHU.
40 3aKOHBI 3JEKTPOJAUHAMUKHU U 1 3HaTh noctynarsl Teopun | [161
MIPUHIIAIT OTHOCUTEIIEHOCTH OTHOCUTEIIEHOCTH -62
IToctynatel Teopun OWHIITENHA
OTHOCHUTEIIEHOCTH.
41 OCHOBHBIE CIIEJICTBUS U3 1 3HaTh NOHATUSA 1163
MIOCTYJIaTOB TEOPUHU OTHOCHUTEIIEHOCTH
OTHOCHUTEJILHOCTH OJIHOBPEMEHHOCTH
42 ONeMEHTHI PEeISITUBUCTCKOM 1 IToHnMaTe cMbICT I164
JTUHAMUKHA PEISATUBUCTKON -65
Pemenue 3agau IUHAMUKU
H3znyuenue u cnekmpol 4
43 Bune! n3nyuennit 1 3HaTh ocobenHoctH | 1166
Hcrounuku cBera BHUJIOB U3JIyYCHUH
44 CreKTphl U CIIeKTPaJIbHBIN aHaIn3 1 3Hath BUBI criekTpoB 1 | 1167
MTOHAMATh CMBICTT
CIEKTPAILHOTO aHaN3a
45 Jlabopamopnas paboma Ne 8 1 3HaATh CMBICIT TOHATUH
«Habnooenus cniownozo u
JIUHEUYamulX CNeKmpos
46 [IIkana 371€eKTPOMAarHUTHBIX 1 3Harthb mkany | 1168
U3ITy9CHUH AJIEKTPOMAarHUTHBIX
Camocmosmenvnas paboma Ne 2 U3ITy4eHU I

KBanroBas ¢pusuka 17 yacos

Csemoegvle Keanmol

|

3

|




No | Hara | Jlata TpebGoBanus K ypOBHIO /3
wiad | GaxTt Kon- | nogrorosku
Tema paznena, ypoka BO
4acoB
47 dotoapdexr. 1 ITonumate cMbICT 1169
[Tpumenenue dotodrddexra sBierus poroddpdekra, | -70
0O0BSCHATH 3aKOH
dboTtodrddexra
48 ®otounsl. KopnyckymnsipHo- 1 3uHarth cBoiicTBa poroHa | 171
BOJIHOBOI1 JTyaJlu3m
49 CBeTOBOC JIaBJICHHC, XUMHYCCKOC 1 OOBACHATDH JIECUCTBUS 1172
IENCTBUE cBeTa. Perienue 3ana4 cBeTa -73
Amomnan usuka 3
50 Crpoenue atoMa. OnbIThI 1 3HaTh CTPOEHUE aTOMa I174
Pezepdopna o Pesepdopay
ol KBanToBbIe nocrynarsl bopa. 1 IloHuMaTh KBaHTOBBIE 1175
Mogens aroma Bogopoaa no bopy nocrynarsl bopa
52 Jlazepsr. 1 3HaTh CBOHCTBA I176
JIA3€PHOT0 U3ITyYEHUS
Du3zuxka amomnozo aopa. 11
Inemenmapnvle uacmuybl
53 Crpoenue aToOMHOro spa. 1 OOBACHATH CTpOEHUE 1178
SlnepHbie cuiIbl. DHEPTUS CBSA3H aTOMHOTO sifipa. -80
aTOMHOTO siIpa [TorrMaTh CMBICTT
MOHSITHSI SHEPTUU CBSI3U
54 PannoaxktuBHOCTE. Bumnl 1 OnuceIBaTh U 00BICHATEL | 1182
PaZMOaKTHBHOTO M3ITyYCHHS. SIBIICHHE -83
pPa0aKTUBHOCTH
55 3aKoH paJIMOaKTUBHOTO pacIaja. 1 3HaTh 3aKOH 1184
[Tepuon momypacmnana pPai0aKTUBHOTO -85
pacriaaa
56 Pemenue 3amau: «3akoH 1 YMeTh NPUMEHSTh 3aKOH
PaaMOaKTUBHOTO pacmaja pPaJIMOaKTUBHOTO
pacmajia npu pereHuu
3a1a4
57 Metoab!l HAOIIOIEHNS U 1 [TonsaTe paznuuus mexay | 1
PETUCTpAINH AJIEMEHTAPHBIX MeToxaMu HaOmoneHust | 86
YaCTHUIL Y PETUCTPAIIUU DJIEM.U.
58 HckyccTBeHHas paiMOaKTUBHOCTh 1 Pemate 3amaun Ha 1187
SnepHbie peakuu COCTaBIICHUE SIIEPHBIX -88
Henenue snep ypana. Llenubie peakuui
SJIEPHBIE peaKluu
59 SnepHslii peakTop 1 3HaTh NPUMEHEHUE 1189
TepMosiiepHbIe peakiuu SJIEPHBIX U -90
TEPMOSIICPHBIX PEAKIU
60 [IpuMeHeHue s1epHON SHEPTUMU. 1 IIpuBoauTs npumepsl | 1192
N3ortonsl. [Tonyuenue NPUMEHEHUS  sjepHOM | -93
paZl0aKTUBHBIX U30TOIOB SHEPTUH, BITUSTHUS
paJIMOaKTUBHBIX

U3JIy4CHUI
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61 buonornueckoe nerncraue 1 YMeTb NPUMEHSTH 1194
paZ0aKTUBHBIX U30TOIOB 3HAHUA Ha IPAKTHKE
Pewenue 3amau

62 Konmponvnas paboma No 5 1

63 Tpu sTana pa3BuTus 1 3HaTh 3Tanbl pa3BUTH 1195
3JIEMEHTAPHBIX YACTHI] AIIEMEHTAPHBIX YaCTHUII -98

OTKpBITI/Ie MMO3UTPOHA, AHTHYACTHUIL

Ypoku nNoBTOpEeHHS S YacoB

64- [ToBTOpEHME 3
66

67 Hmoeosas konmponvuas paboma 1
68 3aKIIIOYUTENBHBIA YPOK 1

YueOHO-MeTOoANYeCKOe o0ecnieueHre 00pa30BaTeIbLHOIO Mpolecca
o0s13aTe/ibHbIe y4eOHbIe MATePHAJIbI 115l YICHUKA
®dwusuka, 10 knace/ Msxkumes I'.51., Byxosues b.b., Corckmiit H.H. mon pegakmueii [TapdhentseBoit

H.A., Aknmonepnoe obmectBo «M3narensctBo «lIpocBemnienne))

MeTtoauyeckue MaTepuabl 1Jisl YYUTEs
1. Omnopnble KOHCIEKTH U pazHOypoBHEBbIe 3ananusd. Pusmuka 11 knacc — CII6: OO0 «Buxropus
rocy, 2018.
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