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INOACHUTEJIBHASA 3ATINCKA

IIporpamma Kypca BHEYPOUHOU AeATENbHOCTH «Permenne 3a1a4 NOBBIIEHHON CIIOXKHOCTH T10
¢buznke» pa3paboTraHa Ha OCHOBE:

— @epnepanbHOrO0 TrOCYAApCTBEHHOIO 00pa30BAaTEIbHOTO CTAaHJAApTa CpPEeIHEro oOLIero
o0pa3oBaHMs, YTBEpPXKACHHOTO MpHKa3oM MuHucTtepcTBa oOpa3oBaHus U Hayku Poccuiickoit
®epnepannn ot 17.05.2012 Ne 413 (c U3BMEHEHHUSIMU U AONIOTHEHUSIMU);

— @epepanbHOl  00pa3oBaTeNbHOM  MporpaMMbl  cpefHero  obmiero  oOpa3oBaHUS,
YTBEpXKACHHON IpukazoM MunnpocBeuienuss Poccun ot 18.05.2023 Ne 371 (¢ u3MEHEHMSIMH
U JIONIOJIHEHUSIMU );

— Ilonoxenus «O paboueli mporpamMme Y4eOHOrO NpPEAMETa, Kypca TOCyIapCTBEHHOTO
OroKeTHOTO 00IIe0OpazoBarenbHOro yupexacHus aureid Ne 373 MockoBckoro paiioHa CaHKT-
[TerepOypra « I9KOHOMHUYECKUM JTUIICI.

Hacrosimas pabodast mporpamma sIBJISIETCS COCTaBHOM 4acThI0 OCHOBHOM 00pa3oBaTebHOU
nporpaMmel  cpenHero oOmiero o6pazoBanuss ['BOY muneir Ne 373 MockoBckoro paiiona
Cankr-IlerepOypra (comepkareiabHbIN pa3aen).

CopnepxaHue HporpaMMmbl Kypca BHEYPOUHOH JEATENBHOCTH IO (PM3MKE HANpaBiICHO Ha
(GOopMHUPOBAHHE E€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH Yy4YallUXCSd U OpraHu3alyio HU3y4eHUs
JOTIOTHUTEILHOTO MOAYJSI (PU3UKU Ha AESITETbHOCTHON OCHOBE.

B mporpamMmMe no ¢usnke y4UTHIBalOTCA BO3MOXKHOCTH Y4eOHOTO MpeAMeTa B pealln3aluu
tpeboBanuii ®I'OC COO k mIaHUpyeMBIM JIMYHOCTHBIM M METANpPEAMETHBIM pe3yibTaTaM
00ydYeHUs, a TAK)KE MEKIIPEIMETHBIC CBS3H €CTECTBEHHO-HAYYHBIX YICOHBIX MMPEAMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

Henun usyvyenus ¢puznku:

e MpHOOpeTeHrne MHTEpeca U CTPEeMJICHUs O0YYaroIUXcs K HayYHOMY M3YYEHUIO MPHPOJIBI,
Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE NPEACTAaBICHUH O HAayyHOM MeToJe IO3HaHUA U  (OpMHUpPOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa H3y4eHHs OCHOB CTPOEHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMUpOBaHUE NMPEACTABIECHUIN O POJIU (PU3MKHU JUIsl Pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHii;

e pa3BUTHE TMPEACTAaBICHUI O BO3MOXHBIX cdepax Oyayuiell mnpodeccuoHanbHON
JIEATETLHOCTH, CBSI3aHHOW C (U3MKOHM, MOATOTOBKAa K JallbHEHWIIEMy OOYYEHHI0O B JTOM
HaIpaBJICHUU.

JlocTikeHne 3TUX MeJeld MporpaMMbl Kypca BHEYPOUHOM JEsTEeIbHOCTH OOecTednBaeTCs
pelleHneM CIeAYOInX 3a1aY:

e MpuoOpeTeHrne 3HAHUM O JUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXAaHMUYECKUX, TEIIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e QpuoOpeTeHHe YMEHUN OMHUCHIBATh U OOBSICHATH (PU3NYECKUE SBJIEHUS C HCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHU;

® OCBOGHHE METOJOB pEIIEHUS NPOCTEHIINX pacuy€THhIX 3aJad C HCIOJIb30BaHUEM
buznyecKkux Mozenel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7ay;

® pa3BUTHE YMEHHI HaOJI0aTh NPUPOIHBIC SBJICHUS U BBIIOJIHATH OIBITHI, JaOOpaTOpHbIE
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAaHUS C UCTIOIb30BAaHUEM U3MEPUTEIHHBIX TPUOOPOB;

e OCBOcHHME TPHUEMOB paboThl C wWHPOpMANKMEH (GU3MUECKOTO COACp)KaHUsI, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKEHHMAX (HU3UKH, aHAIN3 W KPUTUYECKOE OIICHHBAaHUE
uHpOpMaLNH;



® 3HAKOMCTBO cO cepamu MPOoPECCHOHAIBHON NEATEIbHOCTH, CBSI3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (PU3HUECKON HAYKU.
Ha u3ydenue Kypca BHEYpOUHOH AEATENbHOCTH «Pelienue 3a1a4 NOBBIIEHHON CI0KHOCTH
no ¢usuke» oTBoAUTCA 34 Haca

HJIaHI/IpyeMbIe pe3yJabTaThbl 0CBOCHUA KypcCa BHeyPO‘lHOﬁ HEATCJIbHOCTH

JIM4HOCTHBIE pe3yJabTaThl

JINYHOCTHBIMU PE3yJIbTATaAMH OCBOCHUS Kypca BHEYPOUHOH JIEATEILHOCTH SBIISIOTCS:
° C(bOpMI/IpOBaHHOCTL MO3HAaBATCIbHBIX HHTCPCCOB Ha OCHOBC Pa3BUTUA MHTCIIJICKTYAJIbHbIX U
TBOPUYECKHX CIIOCOOHOCTEH ydaIuxcs;
o yOSXKIEHHOCTh B BO3MOXKHOCTH IIO3HAHHS NPUPOJBI, B HEOOXOIMMOCTH pa3yMHOTO
UCTIOJIb30BAHUS JIOCTYDKCHUH HAYKH M TEXHOJIOTHH JUIS JajbHEHIIEro pa3sBUTHS YEIOBEYECKOTO
06HI€CTB21, YBAXKXCHHUC K TBOpPpUOAM HAYKM MW TCXHUKH, OTHOIICHHUEC K (1)I/IBI/IKG KakK OJJICMCHTY
0011e4€eI0BEYECKOI KYIbTYpHI;

o CaMOCTOSITEJIbHOCTD B IPUOOPETEHNN HOBBIX 3HAHUM U IPAKTHUUECKUX YMEHUMH;

. TOTOBHOCTb K BBIOOPY JKM3HEHHOI'O IYTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEpECaMu U
BO3MOKHOCTSIMU;

. MOTHBALMsL 00pa30BATEIbHONW JESITENBHOCTH IIKOJBHUKOB HA OCHOBE JINYHOCTHO-

OPUEHTUPOBAHHOTO MOIX0/1a;
° (dbopMHpOBaHKE IIEHHOCTHBIX OTHOLICHUH APYT K JIPYTY, YUUTEI0, aBTOPaM OTKPBITUH H
n300peTeHNH, pe3yabTaTaM 00ydeHHsI.

MertanpeameTHbie pe3yJIbTaThI

MeTaHpeHMeTHBIMI/I pe3yjibTaTaMu OCBOCHUA KypcCa BHeypOLIHOI\/JI JACATCIIbHOCTHU ABIAIOTCA:
o OBJIa/ICHUE HAaBBIKAMHM CaMOCTOSTEJIBHOTO TNPHOOPETEHHsT HOBBIX 3HAHHWM, OpraHu3aliu
yueOHOMN J1eATeNbHOCTH, TOCTAHOBKY LIEJeH, MJIaHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKH PEe3yJIbTaToOB
CBOEH EATENBHOCTH, YMEHUSAMU NPEABUACTh BOSMOXKHBIE PE3YJIbTAThl CBOUX JE€HCTBUI;
o IIOHUMaHUEC pasnnqnﬁ MCKAY HCXOJHBIMH Q)aKTaMI/I W TUIIOTE3aMU AJId UX 06"I>$ICH€HI/I$I,
TEOPETUYECKUMU MOJICJIIMU U peallbHBIMU OOBEKTaMHU, OBJIAJICHUE YHHBEPCAJIbHBIMU y4eOHBIMU
JNeMCTBUSAMHU Ha MpHUMEpax TUIOTe3 JUIsl OOBSCHEHHS W3BECTHBIX (PAKTOB M 3KCIEPUMEHTATBLHOU
IIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pad0TKU TEOPETUUECKUX MOJIENIEH MPOLIECCOB UITU SIBJICHUIA;
o ¢dbopmMHpoBaHHE YMEHHUH BOCHpPHUHUMATh, NepepadaThiBaTh U MPEABABIATh UHPOPMALUIO B
CJIOBECHOM, 00pa3HOM, CUMBOJIMYECKOW (opMax, aHAIU3UPOBATh U INepepadaThiBaTh MOIYYEHHYIO
I/IH(i)OpMaHI/IIO B COOTBETCTBUHM C IIOCTAaBJICHHBIMHU 3adadaMH, BBIACIIATH OCHOBHOC COACPKAHUC
IIPOYUTAHHOTO TEKCTA, HAXOJUTh B HEM OTBETHI HA IIOCTABJIEHHBIE BOIIPOCHI U U3JIAaraTh €ro;
o MpUOOpETEHUE OIBbITa CaMOCTOSITENIBHOIO IOMCKA, aHauu3a M orbopa HHOpManuu C
UCTIOJIb30BAaHUEM Pa3IMYHBIX HUCTOYHUKOB M HOBBIX MH(OPMAIIMOHHBIX TEXHOJOTUHN JAJIS peIieHus
MIO3HABATEJIbHBIX 33/1a4;
o pa3BUTHE MOHOJOTMYECKONW M AMATOTUYECKOW peud, YMEHHs BBIPa)KaTh CBOU MBICIH U
CIIOCOOHOCTH BBICIYIIMBAaTh COOECeHMKa, MOHMMATh €ro TOYKY 3PEHHMs, MpPU3HABATh IPABO
JIPYroro 4egoBeKa Ha MHOE MHEHHE;
o OCBOCHHEC ITPHUEMOB )IGfICTBI/IffI B HECTAaHJAAPTHBIX CUTyallUAX, OBJIIAACHUC OBPUCTUUCCKHUMU
METOaMH pelieHus mpooeM;
o ¢dopmHupoBaHHEe YMEHHMH paboTaTh B IpyIIE C BBIIOJHEHHEM pPa3IUYHBIX COLUAIBHBIX
poJIei, IpeACTaBIATh U OTCTauBaTh CBOM B3IJIAABI U YOSKIECHUS, BECTU AUCKYCCHIO.



IIpeamerHble pe3yabTaThl
° YMEHHE pacIio3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO PEIIUTh MPH MOMOIIN (PU3UUECKHUX
METOJIOB; AHAJIM3UPOBATH OTHEIBHBIE ATallbl MPOBEACHUS HUCCIEAOBAHUM M HMHTEPHPETUPOBATH
pe3yJIbTaThl HAOIIOICHUH U OIBITOB;
° YMEHHE CTaBHUTh OIBITHI IO UCCIEAOBAHUIO (PU3NICCKUX SIBICHUN WM (U3NYECKUX CBOWCTB
Ten Oe3 HWCHOJb30BaHUS NPSIMBIX H3MEPEHUH; Tpu 3TOM (HOpMYIHpOBaTh MpodiIeMy/3anaqy
y4eOHOTI0 JKCIEPUMEHTA; COOMpAaTh YCTAHOBKY M3 MPEMIOKEHHOTO OOOPYIOBAHUS;, MPOBOIUTH
OTIBIT U (HOPMYIUPOBATH BHIBOJIBI.
° MMOHUMAaHHE POJIM AKCIICPUMEHTA B MOJyYCHUH HAYYHOU WH(OpMAIINH;
° MPOBEACHUE MPSIMBIX U3MEPEHUN (DU3NYECKUX BEIMYHMH: BPEMs, pacCTOSHUE, Macca Tela,
o0beM, cuiia, TeMIiepaTypa, atMochepHOE TaBJICHHUE, BIAKHOCTh BO3AyXa, HAIPsHKCHUE, CHIIA TOKA,
panuanuoHHbI (OH (C UCTIOIB30BaHUEM JIO3MMETpPA); MPH 3TOM BBIOMPATH ONTHUMAIILHBIN CIIOCO0
M3MEPEHHUS U UCITOIB30BaTh MPOCTEUIIINE METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU M.
° YMeHue aHamu3upoBaTh CHUTYAllMU NPAKTHKO-OPUEHTUPOBAHHOIO XapakKTepa, y3HaBaTh B
HUX TIPOSIBJICHUE W3YYEHHBIX (U3UYECKUX SBICHUNA WM 3aKOHOMEPHOCTEM U MPUMEHATH
HMEIOIIMECS 3HAHUS I UX O0BICHEHMS,
° MMOHMMAaHUE MPUHIIMIIOB JCUCTBUSI MAIIWH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB, yCIOBUS
HX 0€30I1aCHOI'0 UCIIOJIb30BAHUS B IOBCEIHEBHOM KU3HU;
° WCIIOJIb30BAaHUE TPU BBHIMOJHEHUHM YYE€OHBIX 3a/ad HAYyYHO-TIOMYJSPHON JUTEpaTyphl O
buznYeCKuX SIBICHUSAX, CIPABOYHBIX MaTepualoB, pecypcoB MHTepHerT.

COJAEP)KAHUE KYPCA

IIporpaMMa BHEYpPOYHOH JEATENBHOCTH, OCYLIECTBIIsIEMAs Ha 3aHATUAX, OTIMYAETCS OT
YpOKOB (QU3UKH OO0jbllel MNPaKTUYECKOM HAmpaBIEHHOCTbIO U CHCTEMHO-/EATEIbHOCTHBIM
xapaktepoM. TeopeTnueckas 4yacTh MPOrpaMMbl JaeTCsl AO3MPOBAHO M MO3BOJSET OOOOIIUTH U
CUCTEMATHU3UPOBATh YK€ HMEIOIIMecs 3HaHMs ydalluxcs. Teopus CONpPOBOXKIAETCS MPAKTUKON
(uHOMBHyadbHAs paboTa WM padoTa B mapax), KOTopast MOATBEPKIAET BBIBOJIbI TEOPUU U CIIYKUT
JUISL MOTUBAIIUM YYAIIUXCSl K ajdbHEHIIeMy U3yYeHUIO PU3UKH.

DJIeKTPOAMHAMHUKA

ITocrosiHHBIE MarHuThL. B3anMoielicTBHE MTOCTOSHHBIX MarHuTOB. MaruutHoe mnose. Bexkrop
MarHuTHOM MHAYKIMH. [[prHIMN cynepno3uuuym MarHuTHBIX NoJIed. JIMHUM MarHUTHON MHAYKIIUH.
KapTuna nuHMii MAarHUTHOM MHIYKIIMH TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnutHoe moje NpOBOAHUKA € TOKOM. KapTuHa JWMHUA WHAYKIUMA MAarHUTHOTO MOJs
JUTMHHOTO MPSIMOTO MPOBOJHMKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKU C TOKOM. OMbIT
Opcrena. BzaumopaencTeue mMpoBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuua JlopeHniia, e€ Monyib U HanpaBlieHue. [[BUkeHne 3apsKeHHOM 4acTUIIbl B OJIHOPOIHOM
MarHuTHOM noje. Pabora cubl JlopeHia.

SlBieHne  AIEKTPOMArHUTHOM WHAYKHUU. [lOTOK BekTOpa MArHUTHOM  WHIYKIHH.
DIIEKTPOABMKYIAsA CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe nsnekTpuueckoe Moje. INEKTPOJBIKYIIas CHila HMHAYKIMH B TPOBOJHHUKE,
JBH)KYILIEMCS ITOCTYNATEIbHO B OJTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenua.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABUKYILAS CUJIAa CAMOMHIYKIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DIEKTPOMarHuTHOE IOJIeE.



TexHuueckue yCTpoiicTBA W  NPAKTHUUECKOE IPUMEHEHME: IIOCTOSIHHBIE MAarHUTHI,

AJIEKTPOMArHUThl, AJIEKTPOIBUTaTEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHILl, UHAYKLIMOHHAS M1E€Yb.
Kose0anus 1 BOJIHBI

KonebarenbHass cucrema. CBoOogHble MexaHuWdeckue KkojeOaHus. ['apMoHMueckue
konebanus. Ilepuon, wdactora, ammumatyga u  ¢asza konebanuil. [IpyXKMHHBIH MasTHUK.
MareMaTHuecKuii MasTHUK. Y paBHEHHE rapMOHMYEeCKHX Kosebanuii. [IpeBpaienne sHepruu mnpu
rapMOHUYECKUX KOJeOaHMIX.

Konebarenbuplif koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KojeOaHHs B UACATbHOM
KoJIeOaTebHOM  KOHTYpe. AHAQJIOTUS  MEXIy MEXaHHYEeCKUMH U 3JIEKTPOMAarHUTHBIMU
kosnebanusamMu. @opmyna TomcoHa. 3akoH COXpaHEHHs] SHEPTrUM B HJICATBHOM KoJeOaTelTbHOM
KOHTYpE.

[IpencraBiaenue o 3aryxaroUMX KoseOaHHUAX. BBIHYKJEHHblE MEXaHMYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[lepemennbiii Tok. CHHycOUJANbHBIA MEPEMEHHBIH TOK. MOLIHOCTh NEPEMEHHOIO TOKA.
AMIUTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U HAPSKEHUSI.

Tpancopmarop. IIpousBoacTtBo, mnepegaya M IMOTPEOJICHHE 3IIEKTPUUYECKONW HHEPruu.
OKOJIOTUYECKME PHUCKM IIPU NPOU3BOACTBE JJIeKTpodHepruu. KynbTypa HUCHOIB30BaHUA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU.

TexHu4eckue yCTpoUCTBa U MPAKTUYECKOE IPUMEHEHHE: IIEKTPUIECKUN 3BOHOK, T€HEpaTop
IIEPEMEHHOTI0 TOKA, JIMHUU JIEKTponepeay.

Mexanuueckue u 31eKMpPOMAZHUMHbBLE OTIHbL

MexaHuueckre BOJIHBI, ycloBus pactpoctpanenus. [lepuoa. CkopocTh pacnpocTpaHEHUs U
JutnHA BOJIHBL. [lonepednsie U mpoaoibHbIe BOJMHBI. MHTephepenus nu nuppakiaus MeXaHHIECKUX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBL. YCIOBUS M3JIY4YEHMsI SJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHrtanus BekTopoB E, B, V B snexrpomaruutHoi BosiHe. CBOMCTBA AJEKTPOMATHUTHBIX BOJIH:
OTpakeHHe,  HpejoMiIeHue,  noispuzauus, audpaxnus,  uHTepdepeHuus.  CkopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIEKTPOMAarHUTHOE 3arpsA3HEHNE OKPYXKAIOLIEH Cpenbl.

TexHHuecKkne yCTpONCTBA M TNPAKTHUECKOE INPUMEHEHHME: MY3BIKAJIBHBIE WHCTPYMEHTHI,
yIbTpPa3ByKOBasi JMAarHOCTUKA B TEXHUKE M MEIUIMHE, pajgap, pPaauoNpUEMHHK, TEIeBU30D,
anTeHHa, Tenegon, CBU-meusp.

Onmuka

I'eomerpuueckas ontuka. [IpsMonuHENHOE pacIpOCTpaHEHUE CBETAa B OJHOPOJIHOM cpene.
JIyd cBera. ToYeUHBII UICTOYHUK CBETA.

OtpaxkeHue cBera. 3akOHbl OTpaxkeHHs cBera. llocTpoeHue wu300pakeHUH B IIOCKOM
3epKae.

[Tpenomnenue cBeta. 3aKOHBI PEIOMIICHUS cBeTa. AOCOTIOTHBIN MoKa3aTelb MPeToMIICHUS.
ITonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIil yroil MoJIHOro BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CroxkHbli coctaB 6enoro cera. L{ger.

Cobuparomue 1 pacceuBarolye JUH3bl. ToHKasg auH3a. POKYCHOE pacCTOSTHUE U ONTUYECKast
cuna ToHKOM nuH3bL IlocTpoeHne wu300pakeHH B COOMpPAIOIIMX W PACCEUBAIOIIMX JIMH3AX.
dopmylia TOHKOH JIMH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.



Bonnosas ontuka. MaTepdepenuus cera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHS HAOIIOICHUS
MaKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
VCTOYHUKOB.

Hudpakuus cBeta. JudpakunonHas pemeérka. Y caoBue HaOMOAEHNs ITTaBHbIX MAaKCUMYMOB
IpY NaICHUH MOHOXPOMATHUYECKOTO CBETA Ha MU (PAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHWE: O4YKM, Jyna, (oToamnmnapar,
IPOEKIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA, AU(QPAKIMOHHASA pEIETKa,
HOJIIPOU L.

OcCHOBBI clIeNIUAJIBLHOI TEOPHH OTHOCUTEIHLHOCTH
I'panunbl NMPUMEHUMOCTH KJIACCMYECKOW MexXaHWKU. I[locTynarel cnenualibHOM TEeopuu
OTHOCHUTEJIbHOCTU: WHBAPUAHTHOCTh  MOJYJIA CKOPOCTM CBETa B  BaKyyMe, IPUHLHII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIEHUE JAJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.

KBanroBas ¢pusuka

®otonbl. @opmyna [Inanka cBs3u >Heprun (OTOHA C €ro YaCTOTOH. DHEPrusi U UMITYIIbC
dboToHa.

OtkpriTue u uccnenaoanue orodddexra. Onbitel A. I'. Cronerosa. 3akonsl poToddhdexTa.
VYpaBuenue DitHmreiiHa i porodddexra. «KpacHas rpanuna» Gotorddexra.

Jasnenune cBera. OnwiTel [1. H. JIeOenera.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuueckue yCTpOWCTBA W TNPAKTUUYECKOE MpUMEHEHHe: (OTO3IEMEHT, (HOTOAATUHK,
coJIHeUHas OaTtapesi, CBETOIUOI.

Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesnuto o -dactui. [lnaneraphas
mognens aroma. Ilocrynatel bopa. M3nydyenue u mornomieHue (OTOHOB MpH IMEpexojie aToMa ¢
OJIHOTO YPOBHSI 3HEpruu Ha Jpyroi. Buasl cnektpoB. CrieKTp ypoBHEH SHEPruu aToMa BOJI0pOAa.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoinsa. KopnycKyispHO-BOJIHOBOM Ayaiu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

TexHuueckue yCTpPOHCTBA M  IPAKTUYECKOE IPUMEHEHME: CIEKTPaJIbHBI  aHaIu3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Amommnoe a0po

OKCHEPUMEHTHI, TOKA3bIBAIOUINE CI0XHOCTh CTPOEHUs siapa. OTKpbITHE PaOaKTUBHOCTH.
OmnbiTel Pezepdopna mo ompeseneHuIo cocTaBa pajMoOakTHBHOrO u3iaydeHusi. CBoiicTBa anbda-,
Oera-, raMMa-u3ny4deHus. BiusHue painoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE TIPOTOHA M HeWTpoHa. Hykinonnas moxaens siapa IeizenOepra—Banenko. 3apsin
anpa. Maccooe uncio sapa. M3oTomnsl.

Anbda-pacniaa. DIEKTPOHHBI M TMO3UTPOHHBIM Oera-pacman. ['amma-nsnydenue. 3aKOH
paZvoaKkTUBHOIO pacmaja.

OHeprus CBs3U HYKJIOHOB B sifpe. S nepHbie cuiibl. Jledext maccsl sapa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepubiii  peakrop. Tepmosimepusiit  cunTe3. [IpoOmemMbl M MEPCHIEKTUBBI  SACPHOM
SHEPIreTUKU. DKOJIOTUYECKHE ACTIEKTHI SI€PHOM SHEPreTUKH.

DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.



MeTozap! HaOIOICHHS U PETUCTPALIMHU 3JIEMEHTAPHBIX YACTHII.

OyHnaMeHTaIbHbIE B3auMoAecTBUS. EqMHCTBO (hru3nyeckoit KapTHHBI MHUpA.

TexHH4YeCcKne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: JO3MMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

@opMbl TIPOBeIEHUsT 3aHATHII Pa3HOOOpa3HBL: Oecedd, NPAKMUKYM, MPEHUHZ, ONbIMbL U
Ixcnepumenmsl. OHU BKIIOYAIOT B CeOS TEXHOJOTHH PA3BUTHS KPUTUYECKOTO MBIIIICHHS,
npoOJEMHOTO W pPa3BHBAKOIIEro OOydeHHs. MeToapl W TMPHEMbl OpPTraHU3alK JICSATEIEHOCTH
00ydJarmUXCcsl OPUEHTUPOBAHBI Ha (OPMUPOBAHHWE W PA3BUTHE WX CAMOCTOSITEILHOCTH,
MI03HABATEIBHON aKTUBHOCTH, CAMOKOHTPOJISI M MHTEIUICKTYaJIbHOE pa3BHUTHE.

@DOpMBI IEATENHPHOCTH yUYaIINXCs — HHIUBUIYATbHBIC U TPYIIIOBBIE (B TOM YHCIIE, B MAJIBIX
rpyIIax — napax).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI KYPCA
BHEYPOYHOM JEATEJbHOCTH

B pe3ynbrate u3ydeHus Kypca y ydamierocst OyayT cOpMUPOBaHbI CIEAYIONIUE JINYHOCTHBIE
pe3yJbTaThl B YaCTH:
1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:
— IPOSIBJIICHUE UHTEPECca K HCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3UUECKOM HAyKH;
— IIEHHOCTHOE OTHOIIIEHHUE K JJOCTHKEHUSIM POCCUICKUX YUEHBIX --(H3UKOB;
2) rpaKIaHCKOI0 M T1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAUMMbBIX U 3TUYECKUX
npo0JeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM JTIOCTHKEHNUH (DU3UKH;
— OCO3HAHME BAXHOCTU MOPAJIbHO--3TUYECKUX NTPUHIIMIIOB B JEATEIBHOCTH YUYEHOTO;
3) 3¢cTeTH4eCKOr0 BOCTIUTAHUS
— BOCHpUATHE OCTETHMUYECKUX KauyecTB (PU3MYECKONW HayKu: €€ TapMOHMYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI0 MO3HAHHUA:
— OCO3HAaHME IIEHHOCTH (PM3MYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAaHUS MHUpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHUIA, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpHI;
— pa3BUTHE HAY4YHOH JTF0003HATEILHOCTH, HHTEPECa K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJbTYPBI 310POBbSI H SMOLMOHAJIBHOI0 0JIarONOyYHsI:
— OCO3HaHME LIEHHOCTHU Oe3omacHOro oOpas3a >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU MpaBWyl 0€30IacHOr0 TOBEJCHHS Ha TPAHCIOPTE, Ha JIOPOrax, C JJIEKTPUUYECKUM U
TEIUIOBBIM 000PYAOBAaHUEM B JOMAIIHUX YCIOBHUSX;
— c(hOopMUPOBAHHOCTh HaBbIKa pedIeKCHU, NMPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO XKe
IpaBa y Ipyroro 4ejoBeKa;
6) TPy10BOT0 BOCIIUTAHMS:
— AaKTHBHOE y4YaCTHE€ B pEIIEHUWH NPaKTHUYECKUX 3ajJad (B pamMKax CeMbH, 00pa3oBaTelbHON
OpraHu3aIyy, ropoia, Kpas) TEXHOJIOTHYECKON U COLMaIbHON HAPaBIEHHOCTH, TPEOYIOIIHUX B TOM
yucie U PU3NIECKuX 3HAHUH;
— MHTEpEC K MPaKTUYECKOMY U3yUeHUI0 Tpodeccuil, CBSI3aHHBIX C PU3UKOIL;
7) 3K0JIOTHYECKOTO BOCTIUTAHUS:
— OpHEHTAIMs Ha MPUMEHEHUe (PU3NYECKHX 3HAHUU JUIs pelieHHs 3a7ad B 00JacTH OKpYXKarolien
Cpelpl, MJIAHUPOBAHUS IOCTYIKOB M OLEHKH HMX BO3MOXKHBIX IOCJIEICTBUN Ul OKpY’Karollen
Cpelibl;



— OCO3HAHHE TJI00ATHFHOTO XapaKTepa KOJOTHICCKUX MPOOJIEM U MyTeH MX PEIICHHUS;

8) aganTanuu K M3MEHSIIOIIUMCH YCJIOBUSIM COUMAIBLHOI ¥ IPUPOIHON CpPeabl:

— MoTpeOHOCTh BO B3aMMOJCWCTBUU TIPW BBITTOJHEHUU HCCIICIOBAHUN M MPOEKTOB (PH3UUecKOi
HANPABIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSIM JIPYTHX;

— MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUYCCKYIO ICATCIIbHOCTD;

— NOTPeOHOCTh B (DOPMHUPOBAHWH HOBBIX 3HAHHIA, B TOM 4ucie (HOPMYITHPOBATH HJICH, MOHSITHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTAX U SBJICHHUSIX;

— OCO3HAaHHE JACPHUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 001aCTH (DU3HKH;

— IJTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (DM3MUECKUX 3HAHMIA,

— CTPEMJICHHE aHAJU3UPOBATh M BBISBJISATH B3AaMMOCBS3H IIPUPOJIBI, OOIIECTBA M SKOHOMHUKH, B TOM
YHCIIE C UCIIOJIb30BaHHEM (DU3MYECKHUX 3HAHUM;

— OIICHKA CBOMX JCHCTBHI C Y4ETOM BIIHMSIHHSI Ha OKPYXKAIOUIYIO CPEAy, BO3MOXKHBIX TIOOATBHBIX
IMOCJICICTBHU.

METANPEAMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHHs MporpaMMmbl Kypca y oOydaromierocs OyayT cQOpMUpPOBaHBI
MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE I[T03HABATEIbHBIC YHHBEpPCAJIbHBIE Yy4YeOHBIC
JeICTBUS, KOMMYHUKATUBHbBIE YHUBEPCAJIbHbIE yUEeOHbIE JEMCTBUS, PErYISITUBHBIE YHUBEPCAIbHbIE
yueOHbIe ACHCTBUS.

ITo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS
Ba3oBble 1oruveckue aeicTBUA:

— BBISBIATH M XapaKTepU30BaTh CYIIECCTBEHHBIC PU3HAKU OOBHEKTOB (SIBIICHUH);

— YCTaHaBIIMBATh CYIIECTBEHHBIH MPHU3HAK KIacCU(PHUKAIMU, OCHOBAaHUS NJs 0000IEHUs U
CpaBHEHUS,

— BBIBISTH 3aKOHOMEPHOCTH U TPOTHUBOPEUYHUS B pacCMaTpUBaeMbIX (akTax, JaHHBIX U
Ha6J'IIOI[€HI/I$[X, OTHOCAIIIUXCA K (1)I/IBI/I‘~ICCKI/IM SIBJICHUAM

— BBUIBIATh NPUUYMHHO--CIICICTBEHHBIC CBA3M NPU H3YYCHHH (PU3UYECKUX SBICHUN U
nmponeccoB, JA€jaaTb BBIBOJAbI C HCIIOJIB30BAHUEM ACAYKTHUBHBIX WU MHIAYKTHUBHBIX YMOSaKHIOquHﬁ,
BBIIBUT'AaTh TUITIOTE3bI O B3aAUMOCBA3AX (1)I/I3I/I‘~ICCKI/IX BCJINYNH,

— CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus yd4eOHOW (u3mueckod 3anauu (CpaBHEHHE
HECKOJIbKMX BApUAHTOB PEIICHHS, BBHIOOP HaWOOJee IMOAXOJIIEro ¢ y4E€TOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPHUEB).
ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

— HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIHCKUI HHCTPYMEHT MO3HAHUS;

— TPOBOJUTH IO CAMOCTOSITEILHO COCTaBIEHHOMY IIJIAHY OIIBIT, HECIOXHBINH (U3NUECKuit
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHNE (PU3UUYECKOTO SIBICHUS;

— OIIGHMBaTh Ha NPUMEHHMOCTb M JOCTOBEPHOCTb HH(OpMAIUIO, MOJYYCHHYIO B XOJ€
MCCJICTOBAHMSI MITU DKCTIEPUMEHTA;

— CaMOCTOATENBHO (hopMyNIHpoBaTh O0OOOLIEHHUS U BBIBOABI MO PE3yiIbTaTaM IMPOBEAEHHOTO
HaOJIFOICHUS, OTIBITA, UCCIICOBAHMS,

— TPOTHO3UPOBATh BO3MOXKHOE JajibHeilee pa3BUTHE (PU3UYECKUX IPOLIECCOB, a TaKKe
BBIZIBUT'aTh NPCAINIOJIOXKCHUSA 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

PabGora ¢ undopmanmeii:

— TMPUMEHATh pa3IUYHbIE METOJAbl, MHCTPYMEHThl W 3alpochl MpH TIOUCKE U OTOOpe

WH(OpPMAIIUY WK TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM PU3NIeCKOr 3a/1a4u;



— aHaJM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH MH(OPMALIUIO PA3INIHBIX BUIOB
1 (HopM TpeICTaBICHNUS,

— CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpMy TpeacTaBiIeHHS HWHGOPMALUU H
WUTIOCTPUPOBATH pPeIIaeMble 3aJ1a4l HECIIOXKHBIMUA CXEMaMH, uarpaMMaMu, HHOHM rpadukoi U ux
KOMOHWHAIMSIMU.

KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YUeOHbI€ e CTBHUS:

— B X0j/i¢ 00CYyXJIeHUsI yueOHOro MarepHualia, pe3yiIbTaToB Jab0paTOPHBIX PaboT M MPOCKTOB
3aJlaBaTh BOIPOCHI II0 CYIIECTBY OOCYXKIaeMOW TEeMbl W BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha
pellIeHre 3a1a91 1 TOJJICpKAHKE OJIaro)KenaTeIbHOCTH OOIICHHMS;

—  COIIOCTAaBJISATH CBOM CYXKJCHHS C CY)KJICHUSAMH JPYTHX YYaCTHUKOB JHAJiora, 0OHAPYKUBATh
pa3jIryre U CXOJICTBO IMO3HIINT;

—  BBIP@XaTh CBOKO TOYKY 3PEHHUS B YCTHBIX U TUCHbMEHHBIX TEKCTaX;

— MyOJUYHO TPEJCTABJIATH PE3YJIbTAThI BBIIOJHEHHOTO (PH3UYECKOrO OMbITa (IKCIIEPUMEHTA,
HCCIICIOBAHMSI, IPOCKTA);

— TIIOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHIYAJIHLHON pabOTHI MpHU
peIIeHNH KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

— IPUHUMATh 1M COBMECTHOM JEATECIbHOCTH, OPraHU30BbIBAaTh JCHCTBHS 110 €€
JOCTHDKEHUIO: PACHPEeIsATh POJIM, OOCYXIaTh MPOILECCHl U PE3yJIbTaThl COBMECTHOW PabOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIONEH;

— BBINOJIHATH CBOK 4YacTh paOOThI, JOCTUTas Ka4eCTBEHHOTO pe3yJbTara IO CBOEMY
HATIPABIICHUIO U KOOPAHMHHUPYS CBOU JICUCTBHUS C APYTUMH WICHAMH KOMAaH/IbI,

— OIICHMUBATh KA4eCTBO CBOETO BKJIaJga B OOIIMH MPOAYKT IO KPUTEPHUSIM, CaMOCTOSITEIBHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMU B3aUMOJICHCTBHS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusauus:

— BBIBIATH NPOOJIEMBbI B JKM3HEHHBIX W YYEOHBIX CHUTYyalUsIX, TPEOYIOIIUX IS pPelIeHHS
bu3nyecKuX 3HaAHMIA;

— OpHUEHTHUPOBATbCA B PA3IMYHBIX MOJAXOAAX MPUHATHS pelleHud (MHAMBUAYAIbHOE,
MIPUHSITHE PEIICHUS B TPYIIIe, IPUHATHAE PEIICHUIN TPYIIION);

— CaMOCTOSITEIbHO COCTaBIIATh aNTOPUTM peIHIeHHUs (QU3NYECKOW 3aJadd WIM IJIaHa
HCCJIEIOBAHMSI C YUETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
npeJiaraeMble BAPHAHTHI PEIICHHIA;

— JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PElICHUE.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

— JlaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUU U IpeiaraTh IJaH e€ H3MEHEHHUS,

— OOBSICHATh TPHYUHBI JTOCTHKEHUS (HEIOCTH)KEHUS) PE3YNbTaTOB ESTEILHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

— BHOCUTh KOPPEKTHUBHI B IEATEIHHOCTH (B TOM YHCIE B XOJ BBINOJHEHHS (HU3UIECKOTO
WCCIICIOBAHMSI WIIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIIHMXCS CHUTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

— OILIGHUBATh COOTBETCTBUE PE3yJIbTaTa LN U YCIOBHSIM;

— CTaBUTh ce0s Ha MECTO JIPYroro YejaoBeKa B XOJ€ CIOpa WU JUCKYCCUU HAa HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

— TMpU3HABaTh CBOE MPABO HA OMIMOKY MPH peuieHN (HU3MUECKUX 3a7ad WM B YTBEPKICHUSIX
Ha HaYYHBIE TEMBI M TAKOE K€ MPaBO JPYroro.



NPEIMETHBIE PE3YJIbTATbBI
YMenue:

— JEMOHCTPHpOBATh Ha MPHMEPax pojb U MeCTO (PU3UKH B (HOPMUPOBAHHU COBPEMEHHOMN
Hay4YHOH KapTHHBI MMpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJIOTUH, B MPAKTUYECKOH
NeSITeIbHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

— YYUTHIBaTh TPAHHUIBl TPUMEHEHHUS W3YYEHHBIX (U3MYECKHX MOJEIeH: TOYCUHBIN
JIEKTPUUECKUH 3apsijl, Jyd CBETa, TOUEYHbIH HCTOYHUK CBETA, sJIEpHAas MOAEIb aTOMa, HyKJIOHHAs
MO/IENIb aTOMHOT'O Si/Ipa MPH peleHr: (PU3NIECKHX 3a/1a4;

— pacno3HaBaTh (U3MYECKUE SIBIEHHUS (IpoLecChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKY M KBAaHTOBOM (DHM3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIeHCTBUS TOKa, B3aMMOJCHCTBUE MAarHuTOB, 3JEKTPOMAarHUTHAs
UHAYKLMS, JeWCTBUE MAarHUTHOIO IO HA IPOBOAHMK C TOKOM U JABWXKYLIMHCA 3apsf,
3JIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, NMPSAMOJIMHEHHOE PACHPOCTPAaHEHHUE CBETA, OTPAKEHHE,
npejoMiieHue, uHTepdepeHIys, Iupakuus ¢ [OJSpH3alMs CBEeTa, JUCHEPCUS CBETa,
doroanekrpudeckuii d3pdexr (hotodrddekr), cBeTOBOe NaBiIcHHE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U HCKYCCTBEHHAs! paliOAKTUBHOCTb;

— OINHKCHIBATHh W3YYCHHBIE KBAHTOBHIC SIBICHHS M IMPOIECCHI, HCIONB3YS (PHU3UUECKUe
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI M YAaCTOTA CBETA, SHEPIUS U UMITYJIbC
doroHa, mepuoJ NOJypacmaaa, 3HEPrus CBA3M ATOMHBIX SA€p, NPU OMNUCAHUU IPABUIBHO
TPaKTOBATh (PM3UUECKUN CMBICI HCIIOJIb3YEMbIX BETUYMH, UX 0003HAUYCHUS U €AMHUIIBI, YKa3bIBATh
(GopMyJibl, CBSI3bIBAIOLIME JAaHHYIO (PM3MUECKYIO0 BEIMYHMHY C JAPYTUMHU BEIMYMHAMU, BBIUHCIATH
3Ha4YeHUe (PU3NUECKON BEITMYMHBI;

— aHaJIM3upoBaTh (PU3MUECKHE MPOLECCHl M SIBICHHS, HCIONB3YysAd (U3HMUECKHE 3aKOHBI U
IPUHLMIBL: 3aK0H OMa, 3aKOHBI TIOCIIEN0BATENBHOTO U MAPAJUIENbHOIO COEANHEHNS IPOBOIHUKOB,
3akoH  /xoyns—JleHna, 3aKOH QJIEKTPOMAarHWTHOW HMHAYKIMH, 3aKOH MPSIMOJMHENHOIO
pacipoCTpaHEHUs] CBETA, 3aKOHbI OTPa)KEHUS CBETA, 3aKOHBI IMPEIOMJIEHHSI CBETa, YpaBHEHHE
OliHmTeHa 11t porodddexra, 3aKOH COXpaHEHUS] SFHEPTUU, 3aKOH COXPAHEHUS MMITYJbCa, 3aKOH
COXPaHEHHUs IIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPaHEHUsI MaCCOBOT0 YMcIa, TOCTYNaThl bopa, 3akoH
pPaJMOaKTUBHOIO pachajga, MpU STOM pPa3IMyaTh CIOBECHYI (OPMYJIHMPOBKY 3aKOHa, €ro
MaTeMaTUYeCKOe BhIPAXKEHHUE U YCIOBUS (IpaHULlbl, 00JaCTH) TPUMEHUMOCTH;

— OIpEeNeNATh HAlpaBICHHE BEKTOpAa MHAYKIMHM MarHUTHOIO IOJIA NPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

— CTPOUTH U OIHUCHIBATh U300paKe€HHNE, CO3aBaeMO€ IIIOCKUM 3€pKajioM, TOHKOM JTMH3011;

— BBINOJIHATH OSKCIEPUMEHTHI IO HCCIICAOBAHUIO (PU3MUECKUX SBJIEHUH U TPOLIECCOB C
MCIIOJIb30BaHUEM TMPSAMBIX U KOCBEHHBIX U3MEPEHMI: IpHU 3TOM (OpMYyJINpOBaTh MpobiieMy/3aaauy
U TUINOTE3y Y4eOHOro 3KCIepuMeHTa, coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOro 000pYAOBaHUS,
IPOBOJIUTH OMBIT U (POPMYIMPOBATH BHIBOBI;

— OCYUIECTBJIATH HpPsSIMble M KOCBEHHbIE HU3MEpPEHHUS (PU3UYECKUX BEIUYUH, IPH 3STOM
BBIOMPATh ONTHMANIBHBIA CIIOCOO HW3MEPEHUs W HCIOJIb30BaTh M3BECTHBIE METOJbl OLEHKU
MOTPENIHOCTEN U3MEPEHUN;

— HCCIeNoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH C MCIIOJIB30BAaHHEM MPSIMbIX W3MEPEHUI:
IpU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHpPOBATh pPE3yJbTaThl IMOJYYEHHOH 3aBHUCHUMOCTH
(Gu3n4ecKnX BEJIUYUH B BUJE TaOIUIL] U TpaMKOB, A€TIaTh BEIBOJBI 110 PE3yJIbTaTaM UCCIIEAO0BaHMS;

— pewmark pacy€THble 3aJaud C SBHO 33JaHHOW (DU3MYECKOM MOJENbIO, HCIONb3Ys
(Gu3nyeckre 3aKOHbI U IPUHIMIBI, HA OCHOBE aHajM3a YCJIOBMs 3aJaud BbIOMpaTh (PU3MUECKYIO
MO/IEIb, BBIACTATH (pU3HUecKre BETMUUHBI U (POpMYITbl, HEOOXOIUMBIE JUIs €€ pelIeHus], IPOBOANUTh
pacy€Thbl U OLIEHUBATh PEATLHOCTH IMOJYYEHHOTO 3HAYEeHUS (PH3UUECKON BETMYNHBL;
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— pemaTh Ka4YeCTBCHHBIC 3aJa4d: BBICTPAWBATH JIOTUYECKH HEMPOTHBOPCUMBYIO IICTIOYKY
pacCyIeHHI C OTOPON Ha H3yUYCHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH M (DU3HNUCCKUE SIBIICHHUS;

— HCIIOJIb30BaTh MPH PEIICHHH YYCOHBIX 33724 COBPEMEHHbIC HH(POPMAIMOHHBIC TEXHOIOTHU
JUIL  TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALMU M TPEIACTABICHUS YYeOHOH M HaydHO-
HOMYJSIPHON MH(OPMAIMH, TOTYYSHHOW U3 pa3IMYHBIX MUCTOYHHUKOB, KPUTUYECKH aHAIN3UPOBATH
MOJTy4aeMyr0 HHPOPMAIHIO;

— OOBSCHATH MPUHIMIBI ISHCTBHUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3IuvaTh
yCJIOBHUS UX 0€30MaCHOT0 MCIOJIb30BaHKS B TIOBCETHEBHOM KU3HHU,

— TPUBOAWUTH NPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B pPa3BUTHE
HAyKH, B 00BSCHEHHUE MIPOIIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHI;

— HCIIOJIB30BaTh TCOPECTUUCCKUC 3HAHUA T10 (1)I/ISI/IKC B HOBCGHHCBHOﬁ KU3HU I 06€CnequH;1
0€30MacHOCTH TIPU OOpalIeHUH C MPUOOPAMHU U TEXHUYECKUMHU YCTPOMCTBAMH, JJISI COXPAHECHHUS
3JI0POBBS U COOJIFOICHHSI HOPM 3KOJIOTHYECKOTO TIOBESICHUS B OKPY KaroIIei cpejie.

TEMATHYECKOE INTAHUPOBAHHUE

KosnyecTBO 4acoB
Ne ni/m Tema (pa3aen)
BCEro Teopus NMPaKTHKA

1 BBenenue 1 1 -
2 DJIEKTPOMAarHUTHBIC SIBJICHUS 4 2
3 MexaHndecKue KoJeOaHus U BOJTHBI 4 2 2
4 Onruka 8 4 4
5 KsanToBas Teopus 13 8 5
3] CrenmanbHas TEOpHsI OTHOCUTEIEHOCTH 2 1 1
7 Pemenwne sxcrieprMeHTABHBIX 33124 2 - 2

Hroro 34 18 16
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