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INOACHUTEJIBHASA 3ATINCKA

IIporpamma Kypca BHEYPOUYHOH JeATE€NbHOCTH «PelleHne 3a1ad MOBBIIEHHON CII0KHOCTH
no usuke» pazpaboTaHa Ha OCHOBE:

— @epepatbHOTO TOCYAAPCTBEHHOTO 00pa30BAaTENbHOTO CTaHAApTa CpPEAHEro o0IIero
o0pa3oBaHus, YTBEPXKAECHHOTO TMpPHKa3oM MUHHUCTEPCTBA 00pa3oBaHUsS W HAYKU
Poccutickoit @eneparuu ot 17.05.2012 1. Ne 413 (c u3MEHEHHSIMU U JOINOJTHEHUSMHU OT
12.08.2023r.);

— @enepanibHOl  00pa3oBaTeNbHONM  MpOrpaMMbl  CpelHero  olmiero  oOpazoBaHus,
YTBEPKICHHOW IIpuKa3oM MuHucreperBa mnpocsemenus Poccuiickon @enepauuu  OT
18.05.2023 Ne 371;

— Tlonoxenuss «O paboueld mporpamMMe y4eOHOTO MpeaMeTa, Kypca TOCyJapCTBEHHOTO
OromkeTHOrO 00IIe00pa3oBarenbHOr0 yupexkaeHus aumei Ne 373 MocCKOBCKOro paiioHa
Cankr-IletepOypra « JKOHOMHUUECKHH JIULICHY.

Hacrosmas paboyasi mporpaMmMa siBJIsIeTCSI COCTaBHOM 4YacThbIO OCHOBHOW 00pa3oBaTeNbHOM
nmporpamMmbl - cpefHero obmero ooOpazoBanus ['BOY mmmeit Ne 373 MockoBckoro paitoHa
Cankr-IlerepOypra (comepikareabHBIA pa3aen).

CopnepxaHue HporpaMmbl Kypca BHEYPOUYHOM JEATEIBHOCTH IO (M3MKE HAlpaBiICHO Ha
dbopMUpOBaHHE E€CTECTBEHHO-HAYYHONW TPAMOTHOCTH OOYYAIOIIMXCS U OpPraHM3alMI0 H3y4eHUS
JOTIOTHUTEILHOTO MOAYJISI PU3UKU Ha AESITETbHOCTHON OCHOBE.

B mporpamme no ¢u3MKe YUHTHIBAIOTCS BO3MOXHOCTH YYEOHOTO IMpeaMeTa B pealn3aluu
tpeboBanuii ®I'OC COO k mIaHUpPYEMBIM JIMYHOCTHBIM M METANpPEAMETHBIM pe3yibTaTaM
o0y4deHus, a TaK)Ke MEXKIPEIMETHBIE CBA3H €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

OpxHa w3 THaBHBIX 3a1a4 (PU3HYECKOro OOpa3oBaHUS B CTPYKType OOIIEro oOpa3oBaHHS
COCTOUT B (OPMHUPOBAHMHM E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH M HMHTEpeca K HayKe Yy
oOyJaromuxcs.

ey n3yyenus: GU3NKU:

e MpHOOpeTeHrne MHTEpeca U CTPEMJICHUs O0YYaroIuXcs K HayYHOMY M3YYEHHUIO MPHPOJIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TNPEACTAaBICHMH O HayyHOM MeToJie¢ IO3HaHMA U  (OpMHUpPOBaHUE
MCCJIEIOBATEIBCKOTO OTHOIIECHHUS K OKPYXKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAyYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa H3y4eHHs OCHOB CTPOEHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (¢dopMupOBaHUE MPEACTABICHUHN O POIU (PU3UKHU [IJIST Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHii;

e pa3BUTHE TMPEJCTaBICHMH O BO3MOXHBIX cdepax Oyaymeill mnpodeccHoHaIbHON
JeATeTbHOCTH, CBSI3aHHOW C (U3UKOHN, MOATOTOBKA K JalibHEWIIEeMy OOYYEHHI0O B JTOM
HaIpaBJIECHUU.

JlocTikeHne 3TUX MLeJed MporpaMMmbl Kypca BHEYPOUHOM JEsTEeIbHOCTH OOeCcTednBaeTCs
pELIEHUEM CIIEAYIOINX 3a1aY:

e MpuoOpeTeHre 3HAHUM O JUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXAaHMUYECKUX, TEIIOBBIX,
ANEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e MpuoOpeTeHrne yMEHUI ONMUCHIBaTh U OOBSCHATH (PU3NYECKUE SBICHUS C HCIIOJIb30BAaHHEM
MOJTYYECHHBIX 3HAHU;

® OCBOGHHE METOAOB PEIIEHUS NPOCTEMIINX pacuy€THBIX 3aJad C HCIOJIb30BAaHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7ay;



e pa3BUTHE YMEHUH HaOIOJaTh MPUPOIHBIC SBJICHHUS W BBITIOJIHSITH OIBITHI, JIAOOPATOPHBIC
paboOThI U AKCTIEPUMEHTAIBHBIC UCCIIEIOBAHHMSI C MCIIOJIb30BAHUEM N3MEPHUTEIBHBIX IIPHOOPOB;

e OCBOcHHE TPHUEMOB paboThl C wHPOpMANKMEH (PU3MUECKOTO COACp)KaHUsI, BKIIOYAs
UHPOPMAILIMIO O COBPEMEHHBIX JOCTIDKCHHSX (H3UKH, aHAIW3 W KPUTUYECKOE OIICHUBaHUEC
uHpOpMaLnu;

® 3HAKOMCTBO CO cdepamMu NPOPECCHOHATBHON JEATEIILHOCTH, CBS3aHHBIMH C (DH3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUAX (DU3MUECKON HAYKH.

Ha u3ydenue kypca BHEYpOUHOM JIeATEIBHOCTH «PemeHne 3a1a4y MOBBIICHHOW CII0)KHOCTH
o ¢usuke» orBoauTcs 34 yaca (1 yac B Heemo)

IInanupyemMble pe3yJbTaThbl 0CBOEHHS Kypca BHEYPOUYHOM JAeATeJIbLHOCTH

JIM4HOCTHBIE pe3y/IbTaThl

JIM4HOCTHBIMU pE3yJbTaTaMU OCBOEHUS Kypca BHEYPOUHOH AESTEIbHOCTHU SBIISIOTCSA:
o c(OPMHPOBAHHOCTh II03HABATEIIHBIX HHTEPECOB Ha OCHOBE Pa3BUTHS MHTEIIEKTYaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN yUaIuxcs;
o yOeXIEHHOCTh B BO3MOXKHOCTM IIO3HAHUS MNPHUPOJbI, B HEOOXOAUMOCTH Pa3zyMHOI'O
MCIIOJIb30BAaHUsl JIOCTHKEHUI HAyKH U TEXHOJOTMM Ui JajdbHEMILEero pa3BUTHS 4YeIOBEYECKOIO
o0miecTBa, yBa)K€HME K TBOpLAM HAayKM M TEXHUKH, OTHOIIEHHE K (QHU3MKE KaK 3IIEMEHTY
00111€4eNI0BEYECKON KYIbTYpPhI;

o CaMOCTOATCIIbHOCTD B HpI/IO6peTeHI/II/I HOBBIX 3HAHHUH U MMPAaKTUYICCKUX YMGHHﬁ,

L4 TOTOBHOCTH K BBI60py JKU3HCHHOI'O ITYTU B COOTBETCTBUU C COOCTBECHHBIMHU HHTCpCCaMH U
BO3MOXXHOCTAMU,

L4 MOTHBAIIUA O6pa3OBaTeJII>HOI71 JACATCIIBHOCTH IKOJIBHMKOB Ha OCHOBC JIMYHOCTHO-

OpPUEHTUPOBAHHOTO MOAX0/1a;
o (bopMUpOBaHHE LIEHHOCTHBIX OTHOUICHHWH IPYr K APYTYy, YUYUTENI0, aBTOPaM OTKPBITUN U
MU300peTeHmil, pe3yapTaTaM 00y4YeHHUs.

MertanpeameTHble pe3yJibTaThl

MeranpeaMeTHBIMU pe3yIbTaTaMHA OCBOECHHUS Kypca BHEYPOUHOM AESTEIBbHOCTHU SBIISIOTCSA:
o OBJIaJICHHE HABBIKAMHU CaMOCTOSITEIBHOTO MPHOOPETEeHUsI HOBBIX 3HAHUM, OpraHU3alUU
y4eOHOI 1eATeIbHOCTH, ITOCTAHOBKY 11eJIeH, IITaHUPOBAHUS, CAMOKOHTPOJISL U OLICHKH Pe3yJbTaToB
CBOEH JIEATENBHOCTH, YMEHUSAMU MPEABUACTh BOSMOXKHBIE PE3YJIbTAThI CBOUX JE€HCTBUM;
o MOHMMaHHUE pa3IMYUi MeXay HCXOIHBIMU (haKTaMHM M TUIOTE3aMH s UX OOBSCHEHH,
TEOPETUYECKUMU MOJIEJIIMU U peallbHBIMU OOBEKTaMHU, OBJIaJICHUE YHHBEPCAJIbHBIMU y4eOHBIMU
JEHCTBUSMU Ha NpUMepax TUmore3 s oOBbSCHEHHUS M3BECTHBIX (DAaKTOB M SKCIIEPUMEHTAIBHOU
IIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pab0TKU TEOPETUUECKUX MOJIENIEH MPOLIECCOB UITU SIBJICHUI;
o (dbopMHpoBaHHE YMEHUN BOCIIPUHUMATh, NepepadaThiBaTh U NPEIBABIATh MH(OPMALIUIO B
CJIOBECHOM, 00pa3HO, CUMBOJIMUYECKON (hopMax, aHAIM3UPOBATh U MepepadaThiBaTh MOJYyYEHHYIO
UHPOPMALIMIO B COOTBETCTBHHM C TOCTABICHHBIMH 3a/la4aMH, BBLIEISATH OCHOBHOE COJEpIKaHUE
MIPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHI Ha IMOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;
o NpUOOpETeHHE OIbITa CAaMOCTOSATENILHOTO TOMCKAa, aHalu3a W oTOopa HMH(POpPMALUU C
MCIIOJIb30BaHUEM PA3JINYHBIX UCTOYHUKOB M HOBBIX MH(OPMALMOHHBIX TEXHOJOTHI IJIsl pelIeHUs
MO3HABATEJIbHBIX 33/1a4;
o pa3BUTHE MOHOJOTHYECKOW W AMAIOTUYECKOW peud, YMEHHUs BbIpakaTh CBOU MBICIH H
CIIOCOOHOCTH BBICIYIIMBAaTh COOECeHMKAa, MOHMMAaTh €ro TOYKY 3pEHHMs, MpPU3HABATh IPABO
JpYroro 4ej0BeKa Ha MHOE MHEHME;



o OCBOCHHE TPUEMOB JICHCTBHI B HECTAHIAPTHBIX CHUTYAIUSIX, OBJAJCHHE 3BPUCTHUYCCKUMH
METOaMH pelieHus mpooem;

o dbopmupoBaHHe YMEHHH paboTaTh B TPYIIE C BBITOJHCHHEM pPa3IMYHBIX COIUATBHBIX
pOJICH, IPEICTABIATh U OTCTauBaTh CBOM B3TJISIBI U YOSIKICHHS, BECTU JUCKYCCHIO.

IIpenmeTHble pe3yJibTaThl
. YMEHHUE pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO DPELIMTh MPU MOMOIIU (U3NYECKUX
METO/IOB; AHAJIM3UPOBATH OTACJIbHBIE 3Talbl NPOBEJICHUS HCCICAOBAaHUN M HHTEPIPETHUPOBATH
pe3yNbTaThl HAOJIIOIEHUH U OIBITOB;
. YMEHHE CTaBUTb OIBITHI [0 UCCIEAOBAHUIO (PU3NYECKUX SIBICHUNA WU (PU3HUECKUX CBOMCTB
Ten Oe3 HUCHOJIb30BaHUS NPSIMBIX HM3MEPEHUN; mpu 3ToM (opMylnupoBaTh MpodiaemMy/3anady
y4eOHOTO 3KCIIEPHMEHTa; COOMpaTh YCTAaHOBKY M3 MNPEIJIOKEHHOTO OO0OPYAOBaHUS; MPOBOIUTH
OTIBIT U (POPMYIIUPOBATH BBHIBOJIBL.
. MOHMMAaHHE POJIM HKCIIEPUMEHTA B MOJIyYCHUH HAyYHOH HH(pOpMaIum;
. MIPOBEJICHUE MPSAMBIX U3MEpeHHM (PU3MUEeCKHX BEJIMYUH: BPEMs, PacCTOsHHE, Macca TeJa,
o0BeMm, cuila, TemrepaTypa, aTMocepHoe JaBlIeHUE, BIaXKHOCTh BO3/yXa, HAIIPSDKEHHE, CUila TOKa,
paauanoHHbIH (OH (C MCIOIB30BAHUEM JIO3UMETPA); IPU ATOM BBIOMpATh ONTHMAIBHBIN CIIOCOO
M3MEPEHMS U UCTOJIb30BATh MPOCTEHIINE METO/IbI OLIEHKU NOTPEIIHOCTEN U3MEPEHUII.
o YMeHue aHanu3upoBaTh CUTYalMU IMPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, y3HaBaTh B
HUX TPOSBICHUE W3YyYCHHBIX (UIUYECKUX SBICHUA WM 3aKOHOMEPHOCTEH M MPUMEHSTh
UMEIOIINECS 3HAHUS ISl X OOBSICHEHHS,
. MMOHMMAaHKUE MPUHIUIIOB JIEHCTBUS MalllH, MPUOOPOB M TEXHUYECKHX YCTPOMCTB, YCIOBHUS
uX 0€30I1aCHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HHU;
. UCIIOJIb30BaHNE TPU BBHIMOJTHEHUHM Y4YEOHBIX 3a/lad Hay4HO-TIOMYJIAPHOM JUTEepaTyphl O
(u3NYECKUX SIBICHUSAX, CIIPAaBOYHBIX MaTepUaloB, pecypcoB HTepHeT.

COJAEP)KAHUE KYPCA

[IporpamMMa BHEYpPOYHOW [E€ATENBHOCTH, OCYLIECTBIsiEeMas Ha 3aHATUSAX, OTIMYAETCS OT
YpOKOB (U3UKU OOJbIIEH MPAaKTUYECKOH HAMpPaBICHHOCTBIO M CHCTEMHO-AEATEIbHOCTHBIM
xapaktepoM. Teopernueckas 4acTb HpOrpaMMBbl JaeTcs JO3MPOBAHO U IO3BOJSET 000OIUTH U
CHUCTEMATHU3UPOBATh YK€ HMEIOIIMECS 3HAHMs ydalluxcs. Teopus CONpPOBOXKIACTCA INPAKTUKON
(uHIMBHyanIbHAs paboTa UM paboTa B Mapax), KOTopasi HOJITBEPKIAET BBIBOJBI TEOPUU U CIYHKHUT
JUIS. MOTUBAIIMH y4YallluXcs K JalbHEHIeMy U3y4eHHUIO (PU3UKH.

®opMbl NPOBeIeHNS 3aHATHI Pa3HOOOpa3HbL: deceda, nPAKMUKyM, mMpeHuH2, ONbINbl U
akcnepumenmsol. OHU BKIIOYAOT B ce0sl TEXHOJOTMH PA3BUTUS KPUTHUECKOTO MBILIUICHUS,
npo0JIEMHOTO W pa3BHUBarOIIero oOydeHus. MeTonbl M TMpUEMbl OPraHU3allUU JIeATEIbHOCTH
o0yyaroIuxcsi OpPHUEHTUPOBaHBl Ha (OpMUpOBAaHME M PA3BUTHE MX CAMOCTOSTEIbHOCTH,
M03HABATEJIbHON aKTUBHOCTH, CAMOKOHTPOJISI U MHTEIJIEKTYaJIbHOE pa3BUTHE.

@DopMBbI IEATEIIBHOCTH YYAIUXCsl — UHUBHIyalbHbIE Y TPYIIIOBbIE (B TOM YHCIE, B MaJIBIX
rpynnax — napax). Bujg nestenbHOCTH — mo3HaBaTeIbHBIH.

DIEeKTPOAMHAMHUKA
[TocTostHHBIE MarHUTHL. B3auMoaeiicTBue MOCTOSSTHHBIX MarHuTOB. MarnuTtHoe mnose. Bektop
MarHuTHOM MHAYKIMH. [[pyuHIMN cynepno3uiiuu MarHuTHBIX mosiei. JIMHuM MarHuTHOM MHAYKIIUH.
KaptruHa nuHuit MarHUTHOM MHIYKLIUH TOJIS1 TOCTOSIHHBIX MarHUTOB.



MarautHoe TMoJie MPOBOJHHMKA ¢ TOKOM. KapThHa NWHWMI WHAYKIUA MarHUTHOTO IIOJIS
JUTMHHOTO MPSIMOTO MPOBOJHKMKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA, KATYIIKU C TOKOM. OmbIT
Opcrena. BzaumopaencTBue mpoBOAHUKOB C TOKOM.

Cuna Amnepa, e€ MO1yJIb U HaIIPaBIICHUE.

Cuna JlopeHua, e€ Moaynb M HamnpasieHUE. J[BUkeHUE 3apsHKEHHON YacTULIBI B OHOPOJHOM
MarHuTHOM noje. Padora cubl JlopeHna.

SIBiieHne  AIEKTPOMArHUTHOM HWHAYKHUU. [lOTOK BekTOpa MArHUTHOM  WHIYKIHH.
DNEKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKiuu dapazes.

BuxpeBoe »snekTpuueckoe moje. OIEKTPOJABMKYIIAsS CHJa HHAYKIUU B IPOBOJHHUKE,
JBUKYLIEMCS IOCTYIATEIbHO B OJTHOPOJAHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBJIeHHE CAMOMHIYKIIUHU. DJIEKTPOIBHKYIASl CHUJIa CAMOMHTYKIHH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHudyeckue yCTpOMCTBA U NPAKTUYECKOE MPUMEHEHUE: TMOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTBI, FIEKTPOABUTaATENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TeYb.

Kosie0anus u BOJIHBI

Konebarenpnass cucrema. CBoOomHble MexaHWdeckue KkojeOaHus. [apMoHHMUEcKue
konebanus. Ilepwon, wdactora, ammumrtyga u  ¢asza konebanuii. [IpyXMHHBIH MasATHUK.
Matematuueckuii MassTHUK. YpaBHEHHE rapMOHUYEecKUX konebanuii. [IpeBpaiienue sHepruu npu
FapMOHUYECKHUX KOJIeOaHUSX.

Konebarenbuplii  koHTYyp. CBOOOAHBIE SJEKTPOMAarHUTHBIE KOJEOAHHS B UACATHHOM
KoeOaTeIbHOM  KOHTYype. AHAIOTUS MEXKIy MEXaHWYeCKHMH U 3JCKTPOMArHUTHBIMU
konebanusiMu. @opmyna Tomcona. 3akoH COXpaHEHHUs SHEPrUU B HICATLHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxarwoluxX KoieOaHUsAX. BBIHYXIEHHbIE MEXaHUYECKUE KOJEOAHMUS.
Pe3onanc. BeiHyKA€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennbiii Tok. CHHycCOUJANbHBIA MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada U MOTpeOJeHUE DIECKTPUUECKON HDHEPTUH.
OKOJIOTUYECKME PHUCKHM TMpU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa ucCHOIb30BaHUS
AIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHu4ecKkue yCTpoUCTBa U MPAKTUUECKOE MPUMEHEHHUE: AIEKTPUUECKUN 3BOHOK, T€HEPaTOp
MEPEMEHHOT0 TOKa, TMHUHU AJIEKTponepeay.

Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60IHbI

Mexanudeckue BOJHBI, yciioBUs pacnipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs U
JuHA BonHEL. [lomepednsie v mpoaoibHbIe BOTHBL MHTEepdepeHnns u qudpakius MeXaHUuIeCKIX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TemMOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. YCIOBUS HM3IYYCHHs] SJICKTPOMArHUTHBIX BOJH. B3anMmuas
opueHTanus BekTopoB E, B, V B snexTpomaruutHo# BomHe. CBONCTBA 3IIEKTPOMATHUTHBIX BOJIH:
OTpa)keHHe,  MpeJIoOMIIeHHe,  moygpu3auus,  Audpaxknus,  uHTepdepennus.  CkopocThb
AIIEKTPOMATrHUTHBIX BOJIH.

[IIkana 3MeKTpOMarHUTHBIX BOJH. [I[puMeHeHNEe S7IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paTnoCBA3M U TeneBuaeHus. Paanonokamnusi.

DNEeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKAroIIel Cpeibl.



TexHuueckue yCTpOHCTBA M NPAKTHUYECKOE INPUMEHEHHE: MY3BbIKAIbHBIE HHCTPYMEHTHI,
yIbTPa3ByKOBasi [MAarHOCTUKA B TEXHUKE M MEIUIMHE, pajgap, PaguoONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Onmuka

I'eomeTpuueckas ontuka. [IpsAMoIMHENTHOE PacIpOCTPAHEHUE CBETAa B OJHOPOJHOM Cpene.
JIyud cBera. ToYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeta. 3akoHbl OTpaxkeHHs cBera. llocTpoeHue wu300pakeHUH B IIOCKOM
3epKaie.

[Ipenominienue cBera. 3aKOHBI MpeIOMIICHHS cBeTa. AOCONMIOTHBIN MOKa3aTeNlb MPEIOMICHHUS.
ITonnoe BHyTpeHHEE OoTpaxkeHue. [IpeenpHblil yroil IOJIHOrO BHYTPEHHETO OTPAKECHHUSL.

Hucnepcus ceera. ClnoxkHbIi coctaB 6enoro csera. L{Ber.

Cobuparoiue 1 paccenBarole JuH3bl. ToHkas muH3a. @OKyCHOE paccTOsSHUE U ONTHYeCKas
cuna ToHKoM nuH3bL I[locTpoeHue wn300pakeHHIl B COOMpAIONIMX W PACCEHMBAIOIIMX JIMH3aX.
dopMya TOHKOM JIMH3BL. Y BEIUYCHUE, 1aBACMOE JINH30MU.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONTHKH.

Bonnosas ontuka. Matepdepenius csera. KorepeHTHbIe UCTOYHUKHU. Y CIOBUS HAOIOICHUS
MaKCHMyYMOB U MHUHHUMYMOB B MHTEP(EPEHIMOHHON KapTHUHE OT JIBYX CHH(a3HBIX KOT€pPEHTHBIX
MCTOYHUKOB.

Hudpakuus ceeta. Judpakunonnas pemeéTka. Y cioBre HaOIOICHHUS TIaBHBIX MAKCUMYMOB
IPU MMaJCHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHudeckne YCTPOWCTBA M MPAKTUYECKOE MPHUMEHEHHWE: OYKH, JIyna, QoToarmapar,
NPOCKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs ONTHKA, AU(paKIHOHHAs PeméTKa,
MOJISIPOU.

OcCHOBBI ClIENUAIBLHON TEOPHH OTHOCUTEIbLHOCTH
I'paHnnBl IPUMEHMMOCTH KJIAcCHU4ECKOM MexaHuku. lloctynartsl cnenuanbHOM Teopuu
OTHOCUTEJIBHOCTH:  HMHBAPUAHTHOCTb  MOJIYJS CKOPOCTM CBETa B  BaKyyMmMe, IPUHLUI
OTHOCHUTEJIBHOCTH DWHILTENHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/ICHUE BPEMEHH U COKPAILIEHUE JITUHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13bp MaccChl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPIUs MOKOSL.

KBanToBas ¢usuka

®oronsl. ®opmyna [Inanka cBs3u 3HEPruu (OTOHA C €ro YacTOTOM. DHEPrusi U UMITYJIbC
dboToHa.

OtxkpeiTe u uccaenoanue pororpdexra. Onbitel A. I'. CroneroBa. 3akoHbl GoTodddekra.
VYpaBuenue DiiHmreitHa 11 porordexta. «KpacHas rpanuna» Gororddexra.

Jasnenune cBera. OnwiTel [1. H. JIeOenena.

XHUMHYECKOE IEHCTBHUE CBETA.

TexHuueckue yCTpOWCTBA W TNPAKTUUYECKOE MpUMEHEHHEe: (OTOIIEMEHT, (HOTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Cmpoenue amoma

Mopens atoma Tomcona. OmbeiTel Pesepdopaa mo paccesauto o -dactui. Ilmaneraphas
mogens aroma. ITocrynatel bopa. M3nydyenue u mornomieHue (OTOHOB NpH TEepexoje aroMa ¢
OJIHOTO YPOBHSI HEPruu Ha Ipyroi. Buasl cnektpoB. CrieKTp ypOBHEW SHEPIrUU aTOMa BOJOPOAA.

BosHoBBIE cBoiicTBA yacTull. BonHbl ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaanu3M.

CrioHTaHHOE U BBIHYKJIEHHOE HU3JTyuyEHHE.



TexHudyeckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: CIEKTPAIbHBIA  aHaIU3
(ciekTpockomn), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Amommnoe a0po

OKCIIEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTPOCHHMS Anpa. OTKpbITHE PATUOAKTUBHOCTH.
OmnbiTel Pesepdopaa mo ompenencHuio COCTaBa paJMOaKTHBHOrO u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3iaydeHus. BinsHue panoakTUBHOCTU Ha JKUBBIE OPTaHU3MBI.

OTtkpbITHE NTPOTOHA M HeWTpoHa. HykinoHnHas mozaens siapa IeizenOepra—lBanenko. 3apsin
anpa. MaccoBoe uucino sigpa. M30Tomnsl.

Anbda-pacniaz. DJIEKTpPOHHBIH M TO3WUTPOHHBIN Oera-pacmaa. ['amma-uznmydeHue. 3aKoH
paZioaKTUBHOIO pacmaja.

DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepuble peakuuu. [lenenue u cUHTE3 SAEP.

Snepupiii  peaktop. TepmosimepHslii cuHTE3. I[IpoOiaemMbl W TEPCHEKTUBBI  SIEPHOU
HHEPreTUKU. DKOJIOTMUYECKUE aCIIEKThI SAEPHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE [TO3UTPOHA.

MeTo1p1 HAOIIOIEHUS ¥ PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuueckue yYCTpPONCTBAa M IPAKTUYECKOE IMPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast boMOa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI KYPCA
BHEYPOYHOM JEATEJbHOCTH

B pe3ynbrate n3yueHus Kypca y y4amierocs OyayT cOpMUPOBaHbI CIEAYIONIUE JINYHOCTHBIE
pe3yibTaThl B YaCTH:
1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:
— MPOSABIIEHUE UHTEPECa K UICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (pr3nueckoi HayKu;
— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHSIM POCCUUCKUX YUEHBIX --(DU3HKOB;
2) rpa:kIaHCKOro U T1YXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:
— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAYMMBIX U JTUYECKUX
npo0JieM, CBSA3aHHBIX C IPAKTHUYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
— OCO3HAHUE BAXXHOCTH MOPATBHO--3TUYECKHUX MMPUHIIUIIOB B JEATEILHOCTH YIEHOTO;
3) 3cTeTH4eCKOro BOCTIUTAHUS
— BOCIIPUSITUE DCTETHUECKHX KaueCcTB (U3UYECKON Hayku: €€ TapMOHUYHOTO IOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:
— OCO3HaHHE IIEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAaHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAJKHENIIEN COCTABIIAIOLIEH KYJIBTYPHI;
— pa3BUTHE HAYYHOH JIF0O03HATEIHHOCTH, MHTEPECa K UCCIeI0BATENbCKON eI TeIbHOCTH;
5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAIHLHOTO 0JIATONOJIYYMSI:
— OCO3HaHHWE IIEHHOCTH 0€30MacHOro o0pa3a XWU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BOXHOCTH TpaBUJI O€301MaCHOTO IOBEICHMSI Ha TPAHCIOPTE, Ha JIOpPOrax, C AJIEKTPUYECKUM H
TETJIOBBIM 000PYI0BAaHUEM B JOMAIIIHUX YCIIOBUSX;
— c(hopMUPOBAHHOCTh HaBbIKa PeQUICKCHUU, TPU3HAHWE CBOETO IMpaBa Ha OMMUOKY M TaKOTO Ke
1paBa y JIpyroro 4ejioBeKa;
6) TPy10BOT0 BOCIIUTAHMS:



— AKTUBHOE y4yacTHe B PEUICHWM NPAaKTUYECKUX 3aaad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3aIfy, TOpo/ia, Kpasi) TEXHOJIOTHYECKON U COIMATBHON HANPaBIEHHOCTH, TPEOYIOIIUX B TOM
yrcie U GU3NIECKUX 3HAHUH;

— WHTEpPEC K MPaKTUICCKOMY H3yYeHUIO TPOodheccuil, CBsI3aHHBIX C PU3UKOIA;

7) 3K0JIOrHYeCKOI0 BOCTIMTAHUS

— OpHUEHTAIMs Ha MPUMEHEeHNE QU3NYSCKUX 3HAHUU JJI PEIISHUS 3a7ad B 00JIACTH OKPYKaOIIEH
cpenpl, TUIAHUPOBAHUS TOCTYNKOB W OIEGHKA WX BO3MOXKHBIX MOCJICICTBUH ISl OKpYXKarolien
Cpeapl;

— O0CO3HAHHE TJI00AILHOTO XapaKTepa SKOJIOTUICCKHUX MPOOJIEM U ITyTEH MX PEIICHUS;

8) aganTanumM K U3MEHSIOUMIUMCSH YCIOBUSAM COIMATBLHON U PUPOJIHOM Cpeabl:

— MOTPEOHOCTh BO B3aMMOJICHCTBHM IPH BBIMOJHECHHH HMCCIICOBAaHUN M TPOCKTOB (pU3MUECKOU
HAPABIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSAM JIPYTHX;

— MOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO IeSATCIIbHOCTD;

— MOTPeOHOCTh B ()OPMHUPOBAHUU HOBBIX 3HAHMIA, B TOM YHUCIIe (OPMYIUPOBATH WUICH, MOHSITHS,
TUTIOTE3bI 0 (PU3HUECKUX OOBEKTAX U SBJICHHUSIX;

— 0co3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKH;

— IUTAHUPOBAHHUE CBOETO Pa3BUTHUs B IPUOOPETECHUH HOBBIX (PU3NYCCKUX 3HAHUM;

— CTpPEMJICHHE aHAJIM3UPOBATh U BBISIBIIATH B3aMMOCBSI3U MTPUPO/IbI, OOIIECTBA U YKOHOMHKH, B TOM
YHCJIC C UCIIOJIb30BaHHEM (U3NYCCKUX 3HAHUM;

— OIICHKA CBOMX JICHCTBHI C y4ETOM BIIMSHUS Ha OKPY)KAIOILIYIO CPEIy, BO3MOXHBIX III00aTBHBIX
IIOCJIEICTBHM.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynprare OCBOGHHMS MporpamMMbl Kypca y oOydaromerocss OyayTr chopMUpOBaHBI
MeTanpeAMeTHbIe pPe3yJbTaThl, BKIIOYAIONINE IT03HABATEIbHBIE YHHBEpCAJIbHBIC Yy4YeOHBIC
JeWCTBHS, KOMMYHUKATHBHBIC YHUBEPCAJIbHbBIC yueOHbIC IEHCTBUS, PETYISITUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeHCTBHUS.

IMo3naBaTebHbIe YyHHBePCcAIbHbIE yUeOHbIE AeiicTBUSA
Ba3oBble joruveckue aeicTBUA:

— BBIABJIATH M XapaKTepU30BaTh CYLIECTBEHHbIE TPU3HAKKU OOBEKTOB (SIBICHUN);

— yCTaHaBJIMBaTh CYHIECTBEHHBIH NMpPH3HAK KIacCU(UKALUU, OCHOBAHUA Uil OOOOILEHUS U
CpaBHEHU;

— BBIABJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHMS B paccMaTpUBaeMbIX (akTax, JaHHBIX H
Ha6J'IIO]1€HI/I$IX, OTHOCAIIIUXCA K q)HSI/IqCCKI/IM SIBJICHUAM

— BBIBJIATH MNPUYMHHO--CICACTBCHHBIC CBA3U IIPU HN3YUCHUH (1)I/ISI/ILI€CKI/IX SBICHUH W
mponeccoB, JA€jaaTb BBIBOJAbI C HCIIOJIB30BAHUEM ACAYKTHUBHBIX U MHIAYKTHUBHBIX YMOSaKHIOquHﬁ,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3IX (PU3NUECKUX BEIUYHH;

— €aMOCTOSITENIbHO BbIOMpaTh CcHoco0 pemieHus ydeOHOW (u3nmueckod 3amauu (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB pEILIEHMs, BBHIOOp Hambosee MOAXOJIIEro ¢ y4€TOM CaMOCTOSTEIbHO
BbIJIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciiefoBarebcKue 1eicTBUSA:

— HCTOJIB30BaTh BOIPOCHI KaK UCCIIETOBATEIBCKUI MHCTPYMEHT ITO3HAHHS,

— TPOBOJUTH IO CAMOCTOSITEIbHO COCTABIEHHOMY IIJIaHY OIIBIT, HECIOXKHBINH (U3NUECKuit
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAaHIE (PU3UIECKOTO SIBICHUS;

— OlLIGHMBaThb Ha NPUMEHHMOCTb M JOCTOBEPHOCTb HH(OpMAIMIO, MOJYYCHHYIO B XOJI€
UCCIICIOBAaHHS WITH DKCTICPUMEHTA;



—  CaMOCTOATENbHO (hopMyIupoBaTh O0OOOLIEHHSI U BBIBOABI IO PE3yJlbTaTaM MPOBEAEHHOTO
HaOJI0ICHNUS, OIIbITA, UCCIICAOBAHMS;

— IPOTHO3UPOBATh BO3MOYKHOE JajbHEWIee pa3BUTHE (PU3NYECKUX IPOLIECCOB, a TaKKe
BBIJIBUTATh IPEANOJIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

— IPUMEHATb pAa3JIM4YHbIE METOAbl, HMHCTPYMEHTBbl M 3alpochl IpU IOMCKE U OTOOpe
UH(OPMALIMU WU TAHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (PU3NYecKoil 3a1auu;

— aHaATU3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETHPOBATH HH(POPMALIMIO PA3THYHBIX BUI0B
U GOpM IpeCTaBICHHS;

— CaMOCTOSITENIbHO BBIOMpATh ONTHUMalbHYIO (opMy TpeAcTaBieHUs HWHPOPMALUU U
WITIOCTPUPOBATh pellaeMble 33a4l HECIOKHBIMU CXEMaMH, TUarpaMMamMu, HHOU rpadukoit u ux
KOMOHMHAIUSIMH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

— B X0Jle 00CyXKAeHUs1 y4eOHOro Marepuana, pe3ysbTaToB Ja00opaTOPHBIX PadOT U MPOEKTOB
3aJjaBaTh BOIIPOCHI 110 CYIIECTBY OOCYXJIaeMOW TeMbl U BBICKA3bIBaTh MJIEH, HALIEJICHHBbIE Ha
pelIeHre 3aJaul U NoIIepKaHue 01arokenareaIbHOCTH OOLIEHMS;

— COIIOCTAaBJIATh CBOM CYXJAEHUS C CYKACHUSAMH APYrUX YYaCTHUKOB JUaiora, oOHapyKUBaTh
pa3auvue U CXOJCTBO MO3UILIUH;

— BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

— nyOJIMYHO MPEACTaBIATh PE3YNbTaThl BBIIOJHEHHOIO (PM3UUYECKOro ONbITa (IKCIEPUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

— IIOHHMMAaTh M MCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHJIHOW M HMHIMBHIyalbHOM pabOThl NMpHU
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

— IpUHUMATh LEJIU COBMECTHOM JESITENbHOCTH, OPraHU30BbIBaTh JEUCTBUS 1O €€
JOCTIDKEHUIO: PACIPENeNsiTh POJIM, OOCYKIaTh MPOLECCHl U PE3yNIbTaThl COBMECTHOH pPabOTHI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

— BBIIOJHATH CBOK 4YacTh palOOThI, JOCTUIas KauyeCTBEHHOI'O pe3yJibTaTa II0 CBOEMY
HaIPABJICHUIO U KOOPAUHUPYS CBOU JECUCTBHUS C APYTUMH YJIEHAMHU KOMAaH/IbI;

— OIIEHMBATh KAayeCTBO CBOEro BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.

PerJIHTI/IBH])Ie YHUBEPCAJBHBLIC yqeﬁm,le JedcTBUSA

Camoopranusanus:

— BBIIBIIAITH TPOOJIEMBI B XH3HEHHBIX M YUEOHBIX CHUTYalHAX, TPEOYIOUIMX IS pPEHICHUsS
(bu3nUecKux 3HaHUMH;

— OpHEHTHPOBATHCS B PA3IUYHBIX MOIXOAAX NPUHATHS peHIeHWH (MHIUBHIyalIbHOE,
NPUHATHE PELICHUsS B TPYIIE, IPUHATHE PEIIEHUH IpyMIoi);

— CaMOCTOSITEIbHO COCTaBJIATh aJTOPUTM pelIeHHs (QU3NYECKOW 3ajadd WIM I[IJIaHa
UCCIIEIOBaHMS C YYETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTUPOBATh
IIpeAJIaracMble BaApUaHThI PEIICHMI;

— Jenath BbIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlIEHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

— JaBaTh a/IeKBATHYIO OIIEHKY CUTYallUH U MpeJylaraTh IUlaH e€ H3MEHEeHHUS;

— OOBSCHATH NPHYUHBI JOCTHXKEHUS (HEIOCTH)KEHUS) PE3yJIbTaTOB JEATENbHOCTH, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;



— BHOCUTb KOPPEKTUBBI B JEATEIHHOCTH (B TOM 4YHCII€ B XOJ BBINOJTHEHUS (PUIUUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, W3MEHUBILIMXCA CUTYallUi,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

— OLICHUBATh COOTBETCTBHE PE3YyJIbTaTa LIENU U YCIOBUSM;

— CTaBUTH ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJ€ CIOpa WU JUCKYCCUU HAa HAYYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;

— TIpHU3HAaBaTh CBOE MPaBO HA OUIMOKY MPH pelieHU (HU3NUECKUX 3a]a4 WM B YTBEPKICHUSIX
Ha HAy4YHbIE TEMBI U TaKOE K€ MPaBO JIPYroro.

MNPEJIMETHBIE PE3YJIBTATHBI
YMmeHue:

— JEMOHCTPHPOBATh Ha MPHUMEpax pojb U MeCTO (U3UKH B (HOPMUPOBAHHU COBPEMEHHOMN
HAyYHOW KapTUHBI MHpa, B PA3BUTHUM COBPEMEHHON TEXHUKHU W TEXHOJIOTUH, B MPAKTHYECKON
NeSITeILHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

— YUWTHIBaThb TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (U3NYECKUX MOJENe: TOYEeUHbIH
AIIEKTPUUYECKHUI 3apsil, Tyd CBETA, TOUCYHBIH UCTOYHHK CBETA, SJIEPHASI MOJAETIh aTOMa, HyKJIOHHAsS
MOJIENIb aTOMHOTO Si/Ipa MPH peleHn: (PU3NIECKHUX 3a/1a4;

— pacmno3HaBaTh (pU3MYECKHE SIBIICHUS (MPOLECCh) U OOBSICHIATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN M KBAaHTOBOW (HM3MKHU: JJIEKTpUYECKas MPOBOAMMOCTbH, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEWCTBUSA TOKa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAS
UHAYKINS, JEHCTBHE MAarHUTHOTO IIOJIA HA TPOBOJAHHUK C TOKOM M JBWXKYLIUICS 3apsi,
AIIEKTPOMArHUTHBIE KOJEeOAHWsI W BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPaHEHUE CBETA, OTPa)KCHHE,
npejoMiieHue, uHTepdepeHIus, IUQpakuus ¢ T[OJSIpH3alMs CBETa, JUCHEPCUS  CBETa,
dotoanekrpuueckuii dpdext (dhoTodrddekrt), cBeTOBOE MaBieHHWE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

— ONHUCHIBaTh HW3YYEHHbIC KBAHTOBBIC SBJICHHMS U MPOLECCHl, HUCHONB3Ys (PUINYECKUE
BEJIMYMHBI: CKOPOCTH JIEKTPOMAarHUTHBIX BOJIH, JIJITHA BOJIHBI M YAaCTOTA CBETA, YHEPTUS U UMITYJIEC
¢doroHa, TepuoN TOJypacmaaa, SHEPTus CBSA3M ATOMHBIX SJIep, INPH OMNHCAHUU TIPABHIIBHO
TPAKTOBATh (PU3MUYECKUN CMBICIT HCITOJIb3yEMbIX BEIMYMH, MX 0003HAUCHUS W CJIMHUIIBI, YKa3bIBATh
dbopMyIibl, CBSI3BIBAIOIINE NaHHYIO (U3MUECKYIO0 BEITHYHMHY C JAPYTUMHU BEJIMYWHAMH, BBIUHCISTH
3HaueHue PU3NYECKON BETUUUHBI;

— aHajnu3upoBaTh (DU3MUECKHE MPOIECCHl U SIBICHUS, UCIONB3YS (U3MYECKHE 3aKOHBI U
NPUHIAIGL: 3aK0H OMa, 3aKOHBI TTOCIIEIOBATEIHFHOTO U MapalIeIbHOTO COSAMHEHUS TIPOBOTHHKOB,
3akoH Jxoyns—JleHnma, 3aKkOH DIIEKTPOMAarHUTHON WHAYKIUH, 3aKOH MPSMOJHHEHHOTO
pacmpoCcTpaHEHHUs] CBETa, 3aKOHbI OTPAXXEHHS CBETa, 3aKOHBI MPETOMIICHUS CBETa, YpaBHEHUE
OiiHmTeitHa st porodddexra, 3aK0OH COXpaHEHUS IHEPTHH, 3aKOH COXPAHEHHS MUMITYJIbCa, 3aKOH
COXpaHEHHsI AIEKTPHUECKOTO 3apsi/ia, 3aKOH COXPaHEHHsI MACCOBOTO YHCIIa, MOCTYyIaThl bopa, 3akoH
paZIMOAaKTHBHOTO pacmaaa, NpU OSTOM pa3Inyarh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTHUYeCKOE BBIPAXKEHUE U YCIOBUS (TpaHUIlbl, 0071acTH) TPUMEHUMOCTH;

— OIpeneNnsaTh HanpaBJIeHHWE BEKTOpa WHIYKIMA MArHUTHOTO TIOJS TPOBOJAHHKA C TOKOM,
cuiibl Amrnepa u cuiisl JlopeHta;

— CTPOUTH U OIHUCHIBATh U300paKEHUE, CO3/]aBAEMOE IIJIOCKUM 3€pKajioM, TOHKOM JIMH301;

— BBINOJIHATH OJKCIEPUMEHTHI IO HWCCIIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TPOIECCOB C
WCIIOJIb30BaHUEM TMPSMBIX U KOCBEHHBIX U3MEPEHHIA: TIpH ATOM (HOPMYIHUPOBATh MpodiieMy/3aaady
U TUIOTe3y Y4eOHOro SKCIIepUMEHTa, coOMpaTh YCTaHOBKY M3 NPEAJIOKEHHOTOo 000pyIOBaHUS,
MIPOBOJIMTH OMBIT U POPMYITUPOBATEH BHIBO/IBI,
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— OCYILECTBJIAITh MpPSMBIE U KOCBEHHbIE H3MEPEHUs (QU3NYECKUX BEJIWYHMH, INPH 3ITOM
BbIOMpPATh ONTHMANBHBIA CIIOCOO HW3MEPEHUs U HCIHOJIb30BaTh M3BECTHBIE METOJbl OLEHKU
MOTPELIHOCTEN U3MEPEHUN;

— HCCIIe1oBaTh 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH C MCIOJIb30BAaHUEM IPSIMbIX W3MEPEHUH:
OpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PHUKCHPOBATH pE3yJbTaThl MOJYYCHHOW 3aBUCHMOCTHU
($U3nUeCKUX BETUYMH B BUJE TaOIUI] U TPApHUKOB, AETATh BHIBOJBI IO PE3yJIbTaTaM HUCCIICAOBAHMS,

— pemarb pacy€THbIE 3aJaud C SIBHO 33JaHHOM (PU3MYECKOW MOJENbI0, HCIONb3Ys
¢du3nyeckre 3aKOHbI U IPUHIMIBIL, HA OCHOBE aHaJIM3a YCJIOBMS 3aJaud BbIOMpPATh (PU3UYECKYIO
MO/IEJIb, BBIACIATH (PU3HUECKUE BETUUUHBI U (POPMYJIbl, HEOOXOIUMBIE JUIsl €€ pelleHus], IPOBOAUTh
pacy€Thl U OLIEHUBATH PEATLHOCTH IMOJIYYEHHOTO 3HAUYCHUS (PU3HMUECKON BEITUYHHBI;

— pelmarb KadyeCTBEHHBIE 3aJaud: BBICTPAWBATH JIOTUYECKH HENPOTUBOPEUYMBYIO LIEMOYKY
paccyXIeHHU C ONOPO Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

— HCHOJb30BaTh NPU PELICHUU Y4EOHBIX 3a/la4 COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYpUPOBAHHs, HMHTEPIPETAlM U MPEACTaBICHUA Y4YeOHOH M Hay4dHO-
HOMYISIPHON MH(OPMAIMH, TOTYYSeHHON M3 pa3iIMYHBIX MCTOYHHKOB, KPUTUYECKH aHAIU3HPOBATH
HoJy4aeMyro HH(opMaIuio;

— OOBSICHATH MPUHIHUIBI ICHCTBHS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iudaTh
yCIIOBHS UX 0€3011aCHOT0 MCII0JIb30BaHMSI B [IOBCEJHEBHOM JKU3HU;

— TIPUBOJUTH IPUMEPHI BKJAJa POCCUNUCKUX M 3apyOEKHBIX YUEHBIX-(DPU3UKOB B PAa3BUTHUE
HaYyKH, B 00BSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

— HCMOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B TOBCETHEBHOM KU3HU JUId 00ecreueHus
0e3011acCHOCTH IIpHU OOpalleHUu ¢ MpuOopaMH U TEXHUYECKUMM YCTPOWCTBAMM, AJISI COXpPaHEHHUs
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTHYECKOI0 MIOBEICHUS B OKPYXKAIOLIEH cperie.

TEMATHYECKOE INTAHUPOBAHHUE

Ne /i Tema (pasaen) Koan4yecTBO 4acoB
BCEro Teopus NMPaKTHKA
1 BBenenue 1 1 -
2 DNEKTPOMArHUTHBIE SIBJICHUS 4 2 2
3 MexaHndecKkue KoeOaH!s U BOJTHBI 4 2 2
4 Onruka 8 4 4
5 KsanToBas Teopus 13 8 5
6 CriertnanbHast TEOpHUS OTHOCUTEILHOCTH 2 1 1
7 Pemenwne sxcrieprMeHTAEHBIX 33124 2 - 2
Hroro 34 18 16
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