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INOACHUTEJIBHASA 3ATINCKA

IIporpamma Kypca BHEYPOUHOH JeATEINbHOCTH «PelleHne 3a1ad MOBBIIEHHON CII0KHOCTH
no usuke» pazpaboTaHa Ha OCHOBE:

— @epepatbHOTO TOCYAAPCTBEHHOTO 00pa30BAaTENbHOTO CTaHAApTa CpPEAHEro o0IIero
o0pa3oBaHUs, YTBEPKICHHOTO TMpHKa3oM MUHUCTEpCTBA O0pa3oBaHUS M HAYKH
Poccutickoit ®eneparuu ot 17.05.2012 1. No 413 (¢ ©3MEHEHUSIMH M IOTIOJTHCHHSIMHU );

— @enepaibHON  00pa3oBaTeNbHONW  MPOTpaMMBI  CpelHEro  olmero  oOpa3oBaHUs,
YTBEp)KJICHHOW mpuKkazoM MuHuctepcTBa mnpocsemeHuss Poccuiickoit ®denepanuu ot
18.05.2023 Ne 371 (c U3BMEHEHUSIMU U JAOTIOTHEHUSIMU );

— Ilonmoxenus «O paboyeil mnporpamme y4eOHOTO MpeAMETa, Kypca TOCYyAapCTBEHHOTO
O10/KETHOTO 001e00pa3oBaTenbHOr0 yupexaeHus aumeii Ne 373 MockoBckoro paioHa
Cankr-IlerepOypra « JKOHOMUYECKHH JTUTICH.

Hacrosimast pabodasi mporpamma sIBJISIETCS COCTaBHOM 4acThIO OCHOBHOM 00pa3oBaTebHOU
nporpaMmsel  cpenHero ooOmiero oopaszoBanuss ['BOY smuneir Ne 373 MockoBckoro paiioHa
Cankr-IlerepOypra (comepikaTeiabHblid pa3aen).

CogepxaHue HporpaMMbl Kypca BHEYPOUYHOW MEATEIBHOCTH MO (U3MKE HAMpaBiIeHO Ha
(OpMHUPOBAaHHUE E€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH Y4YalllUXCSd U OpraHu3aluio HU3y4eHHUs
JIOTIOJTHUTEIBHOTO MOAYJISI PU3UKU HA AESITEIbHOCTHON OCHOBE.

B mporpamMmMe no ¢usnke y4UTHIBAIOTCA BO3MOXKHOCTH Y4eOHOTO MpeAMeTa B pealn3aluu
tpeboBanuit ®I'OC COO Kk mIaHUPYEMBIM JUYHOCTHBIM M METANpPEAMETHBIM pe3yibTaTaM
00y4eHHs, a TaK)Ke MEXKIPEIMETHBIE CBA3H €CTECTBEHHO-HAYUYHbBIX YUEOHBIX NPEAMETOB HAa YPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHusl.

OnHa U3 rNaBHBIX 3a/a4 (hU3MYECKOro oOpa3oBaHMUS B CTPYKType 00Iero oOpazoBaHMs
COCTOUT B (OPMUPOBAHMM E€CTECTBEHHO-HAYYHOM TIpaMOTHOCTM M MHTEpeca K Hayke Yy
o0ydJaronuxcs.

Henun usyvyenus ¢puznku:

e [puUOOpeTeHHEe MHTEpeca M CTPEMJICHHUS O0y4arouuxcs K HAyYHOMY HM3YUYEHHIO MPUPOIBI,
Pa3BUTHE WX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

® pa3BUTHE TMPEACTaBICHUI O HAydyHOM METOJE€ T[O3HaHHA U  (OpMHUPOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (GOopMUPOBAHHE HAyYHOTO MHUPOBO33PEHHUSI KaK pe3yJabTaTa H3yUY€HUS OCHOB CTPOEHHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (dopMupOBaHUE NMPEACTABIECHUIN O POIN (DU3UKHU ISl Pa3BUTHUS IPYTUX €CTECTBEHHBIX HaYK,
TEXHUKU U TEXHOJIOTUH;

® pa3BUTHE TMPEACTaBICHUI O BO3MOXHBIX cdepax Oyayuiell mnpodeccuoHanbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (U3HMKOH, MOJArOTOBKA K JalbHEHIIeMy OOy4YeHHI0O B 3TOM
HaIpaBIICHUU.

JocTmkenne 3TUX IeJel MporpaMMbl Kypca BHEYPOYHOU JACSATEIBHOCTH 00€CTIeUunBaeTCs
pelleHneM CIIEeAYIOInX 3a1aY:

e QpuoOpeTeHHe 3HAHUI O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAaHUYECKHX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHre YMEHUMN OMHCHIBATh U OOBSICHATH (PU3NYECKHE SBJICHHS C MUCIOJIb30BAHUEM
MOJYYEHHBIX 3HAHWM;

® OCBOGHHE METOJOB pEIICHUS NPOCTEHIINX pacuy€THBIX 3aJa4 C HUCIOJIb30BaHUEM
¢u3nUecKux MoieIel, TBOPUYECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33a4;

® pa3BUTHE YMEHHI HaOJI0/aTh NPUPOIHBIEC SBJICHUS U BBIIOJIHATH OIBITHI, JaOOpPaTOpHbIE
paboOThI U AKCTIEPUMEHTANIbHBIE UCCIIEOBAHMSI C UCIIOJIb30BAaHUEM U3MEPUTENIbHBIX IPUOOPOB;



e OCBOcHHME TpUEMOB paboThl C wuHPOpMANKEH (PU3NUECKOTO COACpKAHUS, BKIOYas
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KCHUAX (GU3UKHM, aHaIN3 M KPUTHUYECKOE OLEHUBaHUE
uHpOpMaLnu;

® 3HAaKOMCTBO cO cepamMu MpodeccuOHAIbHON AESITeTbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUAX (DU3MUECKON HAYKH.

Ha u3ydenue Kypca BHEYpOUHOU AEATENbHOCTH «Pellenue 3a1a4 NOBbIIEHHON CI0KHOCTH
1o ¢pusnKe» oTBOAUTCS 34 yaca

IInanupyemMble pe3yJbTaThbl 0CBOEHHS Kypca BHEYPOUYHO AeATeJbHOCTH

JIM4HOCTHBIE pe3y/IbTaThl

JIM4HOCTHBIMU pe3yJbTaTaMU OCBOEHUS Kypca BHEYPOUHOH AESTEIbHOCTHU SIBIISIOTCS:
o c(OPMHPOBAHHOCTh IIO3HABATENILHBIX MHTEPECOB Ha OCHOBE Pa3BUTHS MHTEIIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN yUaluxcs;
o yOeXIEHHOCTh B BO3MOXKHOCTM IIO3HAHUS MNPHUPOJbI, B HEOOXOAUMOCTH PpPa3zyMHOIO
MCIIOJIb30BAaHUsl JIOCTHKEHUI HAyKH M TEXHOJOTMM i JajdbHEMILEro pa3BUTHS UYeEIOBEYECKOIO
oOuiecTBa, yBa)k€HHE K TBOpLAM HAayKd M TEXHHUKH, OTHOIIEHHE K (PU3MKE KaK 3JIEMEHTY
00111€4eI0BEYECKON KYJIbTYpPhI;

o CaMOCTOSITEJILHOCTh B IPUOOPETEHNN HOBBIX 3HAHUM U IPAKTUUECKUX YMEHUH;

. TOTOBHOCTh K BBIOOPY JKM3HEHHOI'O IIyTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEpECAaMH U
BO3MOYKHOCTSIMU;

o MOTHBAIMsL 00pa30BATEIbHONW JESITENBHOCTH IIKOJBHUKOB HA OCHOBE JINYHOCTHO-

OPHUEHTUPOBAHHOI'O MTOAXO0AA;
o (opMHpOBaHME LIEHHOCTHBIX OTHOUIEHWH IPYr K JAPYTry, YUYUTEII0, aBTOpaM OTKPBITUN U
u300peTeHuil, pesynbprataMm 00ydeHus.

MertanpeameTHble pe3yJibTaThl

MertanpeaMeTHBIMU pe3yIbTaTaMHA OCBOECHHUS Kypca BHEYPOUHOM AESTEIBHOCTH SBIISIOTCS:
o OBJIaJICHHE HAaBBIKAMHU CaMOCTOSITEIBHOTO MPHOOPETEHUsT HOBBIX 3HAHUM, OpraHU3alUU
y4eOHOM 1eATeIbHOCTH, ITOCTAHOBKY 11eJIeH, IITaHUPOBAHUS, CAMOKOHTPOJISL U OLICHKH Pe3yJbTaToB
CBOEH EATENBHOCTH, YMEHUSAMU NPEABUACTh BOSMOXKHBIE PE3YJIbTAThI CBOUX JIEHCTBU;
o MIOHMMaHHE Pa3IMYUi MeXay HCXOTHBIMU (haKTaMM M TUIOTE3aMH s UX OOBSCHEHH,
TEOPETUYECKUMU MOJIEJIIMU U peallbHBIMU OOBEKTaMHU, OBJIAJICHUE YHHBEPCAJIbHBIMU y4eOHBIMU
JNENCTBUSIMU Ha MpUMepax TUnore3 Ajs oOBbSCHEHHS M3BECTHBIX (DAKTOB M IKCIIEPUMEHTAIBHOU
IIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pab0TKU TEOPETHUECKUX MOJIEIEH MPOLIECCOB UITH SIBJICHMUIA;
o (dbopMUpOoBaHHE YMEHUN BOCIIPUHUMATh, NepepadaThiBaTh U NPEIBABIATH HH(YOPMALIUIO B
CJIOBECHOM, 00pa3HOM, CUMBOJIMYECKOW (opMax, aHAIU3UPOBATh U INepepadaThiBaTh MOIYYEHHYIO
UHPOPMALIMIO B COOTBETCTBHHM C TOCTABICHHBIMH 3a/la4aMH, BBLIEISATH OCHOBHOE COJEpIKaHUE
IIPOYUTAHHOTO TEKCTA, HAXOJUTh B HEM OTBETHI HA IIOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;
o NpUOOpETeHHE OIbITa CAaMOCTOSATENBHOIO TOMCKA, aHalu3a W oTOopa HMHQOpPMALUU C
HCIIOJIb30BaHUEM PA3JINYHBIX UCTOYHUKOB M HOBBIX MH(OPMALMOHHBIX TEXHOJOTHI AJIsl pelIeHUs
MO3HABATEJIbHBIX 33/1a4;
o pa3BUTHE MOHOJOTHYECKOW W AMAIOTUYECKOW peud, YMEHHUs BbIpakaTh CBOU MBICIH U
CHOCOOHOCTH BBICIYIIMBATh COOECEIHUKA, MOHMMAaThb €ro TOYKY 3pPEHHs, IMPHU3HABATH IPABO
JPYroro 4ejoBeKa Ha MHOE MHEHMUE;
o OCBOCHHE NPUEMOB JIEHCTBUM B HECTAaHAAPTHBIX CUTYALUsX, OBJIAJEHHE 3BPUCTHUECKUMHU
METOJaMH pelIeHus po0iIeM;



o dbopMupoBaHue yMEHUN paboTaTh B TPYNIE C BBHIMOJIHEHHEM pPA3JIUYHBIX COIHMAIBbHBIX
poJieii, MpeACTaBIATh M OTCTAUBAaTh CBOU B3IJISIIBI U YOEXKACHUS, BECTU IUCKYCCHIO.

IIpenmeTHbie pe3yJibTaThl
o YMEHHUE pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO DPELIMTh MPU MOMOIIM (U3NIECKUX
METOJIOB; AHAJIM3UPOBATH OTIEJIbHBIE ASTalbl MPOBEACHUS HCCIEIOBAHUA M HHTEPIPETHUPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;
. YMEHHUE CTaBUTH OTBITHI IO UCCIECAOBAHUIO (PM3NUECKUX SBICHUHN WM (PU3NIECKUX CBOWCTB
Ten Oe3 HUCHOJIb30BaHUS NPSIMBIX M3MEPEHUN; mpu 3ToM (opMylnupoBaTh MpodiaemMy/3anady
y4eOHOTO S3KCIIEPHMEHTa; COOMpaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OO0OPYAOBaHUS; MPOBOIUTH
OTIBIT U (POPMYIIUPOBATH BBHIBOJIBL.
. MMOHMMAaHKE POJIM SKCIIEPUMEHTA B MOTYYSHUH HAy4YHOU UHpOpMaIny;
. MIPOBEJICHUE TMPSMBIX U3MEpPEeHHH (PU3MUECKHX BEIMYUH: BPEMs, PAcCTOSTHHE, Macca Tea,
o0BeMm, cuila, TemiepaTypa, arMocepHoe JaBlIeHUE, BIaKHOCTh BO3/1yXa, HAIIPsDKEHUE, CHIIa TOKA,
paauanoHHbI (OH (C MCIOIB30BAHUEM JIO3UMETPA); IPU ATOM BBIOMpATh ONTHMAIBHBIN CIIOCOO
M3MEPEHMS U UCIOJIB30BATh MPOCTEHIIINE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU.
o YMeHue aHanu3upoBaTh CUTYAlMU IMPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, y3HaBaTbh B
HUX TPOSBICHUE W3YyYCHHBIX (UBUYECKUX SBICHUNM WM 3aKOHOMEPHOCTEH M MPUMEHSTh
UMEIOLIUECs 3HAaHUS 7151 UX OOBSICHEHHUS;
. MMOHMMAaHKUE MPUHIUIIOB JIEHCTBUS MalllH, MPUOOPOB M TEXHUYECKHX YCTPOMCTB, YCIOBHUS
uX 0€30I1aCHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;
. WCIIOJIb30BAaHNE TPU BBHIMOJIHEHUHM YYEOHBIX 3a/ad HAaY4YHO-TIOMYJISAPHOM JUTEepaTyphl O
(bu3NYEeCKUX SIBICHUSAX, CIPAaBOYHBIX MaTepuaioB, pecypcoB HTepHeT.

COJAEP)KAHUE KYPCA

[IporpamMMa BHEYpPOYHOW [E€ATEIBHOCTH, OCYLIECTBIsIEeMas Ha 3aHATUSAX, OTIMYAETCS OT
YpOKOB (QU3UKH OO0jbllIel MNPaKTUYECKOM HANpaBIE€HHOCTbIO U CHUCTEMHO-/EATEIbHOCTHBIM
xapaktepoM. TeopeTnueckas 4yacTh NMPOrpaMMbl JaeTcsl AO3UPOBAHO M MO3BOJSET OOOOIIUTH U
CUCTEMATHU3UPOBATh YK€ HMEIOIIMecs 3HaHMs ydaluxcs. Teopus CONpPOBOXKIAETCS MPAKTUKON
(MHOMBHyadbHAs paboTa WM paboTa B mapax), KOTOpas MOATBEP’KAAET BBIBOJbI TEOPUU U CIIYKUT
JUISL MOTUBAIIUM YYAIIUXCSl K ajdbHEHIIEMy U3YyYeHUIO QU3UKH.

@®opMbl NPOBeIeHUs 3aHATHII pPa3HOOOpa3HbL: deceda, nPaKmuKym, mpeHunz, Onbinsl u
axcnepumenmsl. OHU BKIIOYAIOT B ce0S TEXHOJOTHMH Pa3BUTHUSI KPUTHUYECKOTO MBIIIICHHUS,
npoOJeMHOTO M pa3BHBAroOIIEro oOyueHus. MeTolpl M TNpPUEMBbl OPraHU3aLUU JAEATEIbHOCTU
o0y4Jaromuxcsi OpPUEHTUPOBAHbI Ha (OPMUPOBAHHWE M pPa3BUTHE MX CAMOCTOSITEIBHOCTH,
[I03HABATEJIbHON aKTUBHOCTH, CAMOKOHTPOJISI U HHTEIIEKTYaJIbHOE Pa3BUTHE.

@DopMbI 1eATENBHOCTH yUYaIUXCs — UHAUBUAYAIbHbIE U TPYNIIOBbIE (B TOM YHCIIE, B MaJIbIX
rpynnax — rnapax). Bug nestenbHOCTH — o3HaBaTEIbHBIM.

DIEeKTPOAMHAMHUKA

ITocrosiHHBIE MarHUTHL. B3anMo1eiicTBHE MTOCTOSSHHBIX MarHuTOB. MaruutHoe mnone. Bektop
MarHUTHOW MHAYKUMH. [[pyHIMIT Cynieprio3uiuu MarHUTHBIX MOJIeH. JIMHUY MarHUTHOM MHIYKIUU.
Kaptuna nuHuit MarHUTHOM MHIYKLIHUH MOJISl TOCTOSIHHBIX MarHUTOB.

MaruutHoe noJjie MPOBOJHUKA C TOKOM. KapTuHa nWHUI MHAYKIMA MArHUTHOTO IOJIS
JUTMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBILIEBOTO MPOBOJIHHUKA, KATYIIIKA C TOKOM. OmbIT
Opcrena. BzanmopeiicTBre NIPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.



Cuna JlopeHua, e€ Moaysb U HanpasieHUE. J[BUyKeHUE 3apsKEHHOM 4acTULIBI B OTHOPOJHOM
MarHuTHOM noje. Padora cubl JlopeHna.

SlBiieHne  AIEKTPOMArHUTHOM HWHAYKHUU. [lOTOK BekTOpa MArHUTHOM  WHIYKIHH.
DIIEKTPOABUKYILAsA CHUJIA UHAYKIMHU. 3aKOH 3JIEKTpOMarauTHo nuaykuuu dapazes.

BuxpeBoe nanekrpudeckoe mojie. OJIEKTPOABMKYIIAS CHJIAa HHAYKLUHM B IPOBOJHHUKE,
JBUKYLIEMCS IOCTYIATEIbHO B OJTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuiio Jlenua.

NHayKTUBHOCTD. fIBI€HHE CAMOMHYKLIUH. DJIEKTPOABUKYILA CUJIAa CAMOUHIYKIUH.

DHeprusi MarHuTHOT'O MOJIsl KATYIIKHA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpoiicTBAa H  MPAKTUYECKOE IPUMEHEHME: IIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMThI, JIEKTPOABUTATENb, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTHUL, MUHAYKIIMOHHAS [1€Yb.

Kosie0anus u BOJIHBI

Konebarenpnass cucrema. CBoOomHble MexaHWdeckue KkojeOaHus. [apMoHHMUYEcKue
konebanus. Ilepwon, wactora, ammumtyga u  ¢asza konebanuii. [IpyXMHHBIH MasATHUK.
MatemaTuueckuii MassTHUK. YpaBHEHHE rapMOHUYecKuX konebanuii. [IpeBpaienue sHepruu npu
FapMOHHYECKHUX KOJIeOaHUSX.

Konebarenbuplii koHTYyp. CBOOOAHBIE SJIEKTPOMAarHUTHBIE KOJEOAHHS B HUACATHHOM
KoJIe0aTeIbHOM  KOHTYpe. AHAQJIOTHS MEXKIYy MEXaHHYeCKUMH U AJIEKTPOMAarHUTHBIMHU
konebanusiMu. @opmyna Tomcona. 3akoH COXpaHEHHUs SHEPrUU B HICAIBHOM KOJIeOaTeIbHOM
KOHTYpE.

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

[lepemennbiii Tok. CHHyCOMAAQIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada U MOTpeOIEeHUE DIECKTPUUECKON HSHEPTUH.
OKOJIOTUYECKME PHUCKM MpU TPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa ucCHoab30BaHUS
AIIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHUueCcKkue yCcTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUECKUI 3BOHOK, FEHEPATOP
MEPEMEHHOT0 TOKa, TMHUHU AJIEKTponepeay.

Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

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

3Byk. CxopocThb 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNIEKTPOMAarHUTHbIE BOJIHBI. YCIOBUS H3JIYYEHHUs AJIEKTPOMATHUTHBIX BOJH. Bzanmuas
opueHTanus BekTopoB E, B, V B snexTpomaruutHo#l BomHe. CBONCTBA 3IIEKTPOMATHUTHBIX BOJIH:
OTpa)keHHMe,  MpeJIoMJIeHHe,  moygpu3auus,  audpaxknus,  uHTepdepennus.  CkopocThb
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3MeKTPOMarHUTHBIX BOJH. [I[puMeHeHHEe SIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnOCBA3M U TeneBuaeHus. Paauonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOIIEH CPEBI.

TexHuuyeckue YCTpOICTBA M NPAKTHUYECKOE TNPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yIbTPa3BYKOBass JTUArHOCTHKAa B TEXHUKE M MEIUILIMHE, pajap, pPaJuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Onmuxa

I'eomeTpuyeckas ontuka. [IpsMonvHEiTHOE pacpoCTpaHEHUE CBETa B OJHOPOJIHOM Cpene.
JIyd cBera. To4euyHBI UICTOYHUK CBETA.



OtpakeHue cBeTa. 3aKOHBI OTpakeHHMs cBeTa. llocTpoeHue H300pakeHUl B IIOCKOM
3epKae.

[Ipenominienue cBera. 3aKOHBI MpeIOMIICHHS cBeTa. AOCOMIOTHBIN MOKa3aTeNb MPEIOMICHHUS.
[Tonnoe BHyTpeHHEe oTpaxeHue. [IpeenpHplil yrol MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. CnoxkHbIi coctaB 6eoro csera. LBer.

Cobuparomue 1 pacceuBaromye JUH3bl. ToHkas nuH3a. POKYCHOE pacCTOSTHUE U ONITUYECKast
cuna ToHKoM nuH3bL [locTpoeHue wn300pakeHHIl B COOMpAIONIMX W PACCEHMBAIOIIMX JIMH3AX.
dopmylia TOHKOH JMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIC HCTOYHUKU. Y CIIOBUSI HAOJIOICHUS
MaKCHUMyMOB U MHUHHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpaxius ceera. udpakiuonnas peniérka. Y cloBue HaOIOIEHUS IT1aBHBIX MAKCHUMYMOB
IpU MaJJICHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLMOHHYIO PELIETKY.

ITonspuszanus ceera.

TexHuyeckue YCTpPOHCTBA W TPAKTUYECKOE MPUMEHEHHe: O4YKH, Jyma, (oToamnmapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHASI ONTHKA, AU(paKkIUOHHAs peméTka,
HOJISIPOU .

OcCHOBBI ClIENUATBHON TEOPUH OTHOCUTEJIbHOCTH
['paHunbl PUMEHMMOCTH KJaccuueckoil MexaHuku. lloctynaTtsl cnenuanbHOM Teopuun
OTHOCHUTEJIbHOCTH: HWHBAPUAHTHOCTH  MOJYJI CKOPOCTH CBeTa B  BaKyyMe, [PUHIIMII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOSI.

KBanroBas ¢pusuka

®otonbl. ®opmyna [Inanka cBs3u sHepruu (HOTOHA C €ro YaCTOTOW. DHEpPrus U UMITYJIbC
¢doroHa.

OtkpeiTue u uccnenaopanue poroapgexra. Onbitel A. I'. Cronerosa. 3akonbl poTodddekTa.
VYpasHenue DitHireiiHa 1 poroaddexra. «KpacHas rpanuna» poroddpdexra.

JlaBnenue cera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue YCTpOHCTBA M TMpaKTUYECKOE MpHUMEHEeHHe: (OTo3aeMeHT, (OTOAATUUK,
CoJIHEUHas OaTapesi, CBETOIUOI.

Cmpoenue amoma

Mogens atoma Tomcona. Ombitel Pesepdopna mo paccesauio o -yactun. Ilmanerapnas
Monenb atoma. [loctynatel bopa. M3nyuenue u mornomieHue (GOTOHOB NpHU MEpexoje aroma ¢
OJIHOTO YPOBHSI SHEPruM Ha Apyroi. Buael ciekTpoB. CeKTp ypOBHEN SHEPTHH aTOMa BOJOPOAA.

BonnoBssle cBolicTBa yactuil. Bosnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyaan3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUYEHHUE.

TexHudyeckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHWE: CIEKTPAJbHBIA  aHAIU3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Amomnoe a0po

OKCHEPUMEHTHI, TOKA3bIBAIOLINE CI0XXHOCTh CTPOEHUs siapa. OTKpbITHE PaMOaKTUBHOCTH.
Oneiter Pezepdopaa mo ompeneneHuio cocraBa paaroakTUBHOTO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3i1ydyeHus. BiusHue paJuoakTHBHOCTH Ha )KUBbBIE OPIaHU3MBI.



OTtkpeITHE TTpOTOHA W HelTpoHa. Hyknmonnas monens sinpa [eitsenOepra—MBanenko. 3apsin
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DIIEKTpPOHHBIH M TO3WUTPOHHBIN Oera-pacnaa. ['amma-usnmydeHue. 3aKoH
PaAOAKTUBHOIO pacnaja.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

SInepusle peakuuu. [lenenue u CUHTES SIEp.

Snepupiii  peaktop. TepmosimepHslii cuHTE3. I[IpoOiaemMbl W TEPCIEKTUBBI  SIEPHOU
SHEPIreTUKU. DKOJOTUYECKHE ACTIEKTHI S/IEPHON SHEPTEeTUKH.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyHiaMeHTaIbHbIE B3auMoAecTBus. EquHcTBO (hr3nyeckoil KapTHHBI MHpA.

TexHuueckne ycTpONCTBa M IPAKTUUECKOE IPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHast bomoOa.

INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI KYPCA
BHEYPOUYHOM JESTEJIbHOCTHU

B pesynbTare n3yueHus Kypcea y ydamerocsi OyayT copMrupoBaHBbI CIIEAYIOUINE THYHOCTHBIC
pe3yJbTaThl B YaCTH:
1) mnaTpMoTH4YeCKOro BOCIIUTAHUS:
— MPOSABJIEHUE UHTEpECAa K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (pU3nMuecKoi HayKu;
— [ICHHOCTHOE OTHOILIEHHUE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX--(PU3UKOB;
2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAUMMbBIX U 3TUYECKUX
po0JieM, CBS3aHHBIX C IPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
— OCO3HAHME BAXHOCTU MOPAJIbHO--3TUYECKUX NTPUHIIMIIOB B JEATEIIBHOCTH YUYEHOTO;
3) 3cTeTH4eCKOr0 BOCTIUTAHUS
— BOCHpUATHE DSCTETHUECKUX KauecTB (U3NYECKON Hayku: €€ TapMOHHUYHOIO MOCTPOCHHMS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 O3HAHMA:
— OCO3HAHME IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTAa [O3HAaHUS MHUpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHIA, BAXKHEUIIIEH COCTABIISIONIEH KYJIbTYpHI;
— pa3BUTHE HAYYHOH JIF0003HATEIBHOCTH, UHTEPECA K UCCIIEI0BATENbCKON JESATENIbHOCTH;
5) popmupoBaHus KyJbTYPBI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:
— OCO3HaHHME ILEHHOCTH 0e30MacHOro odpasza KM3HM B COBPEMEHHOM TEXHOJIOTUYECKOM MHDE,
BRXHOCTU MpaBHJ O€30IaCHOTO TMOBEACHUS Ha TPAHCIOPTE, Ha JOPOrax, C 3JEKTPUUYECKUM U
TEIUIOBBIM 000PYZOBAaHUEM B JOMAIIHUX YCIOBHUSX;
— c(opMUpOBaHHOCTh HaBBbIKAa peduIeKCHUH, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY M TaKOTo XKe
IpaBa y Ipyroro 4eioBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
— AaKTHBHO€ y4YacTHE€ B pEIIEHUWU NPaKTHUYECKUX 3aJady (B pamMKax CeMbH, 00pa3oBaTelbHON
OpraHu3aly, ropo/ia, Kpas) TEXHOJIOTMYECKON U COLMAIbHON HANpaBIE€HHOCTH, TPEOYIOLIUX B TOM
qucie U GU3NUYECKUX 3HAHUH;
— UHTEpeC K IPAKTUYECKOMY U3yUEHHIO Mpodeccuil, CBA3aHHBIX ¢ GUUKOI;
7) 3K0JI0rMYeCKOr0 BOCIIMTAHMS:
— OpHEHTAIMs HA MPUMEHEHUE (PU3MYECKUX 3HAHUN IS pelieHHs 3a1ad B 00JacT OKpY Karomien
Cpelipl, MJIAHUPOBAHUS IOCTYIKOB M OLIEHKHM WX BO3MOXKHBIX IIOCJIEICTBUM U1 OKpY’Karollen
Cpenbl;



— OCO3HAHHE TJI00ATHFHOTO XapaKTepa KOJOTHICCKUX MPOOJIEM U MyTeH MX PEIICHHUS;

8) aganTanuu K M3MEHSIIIUMCS YCJIOBUSIM CONMATbHOI U MPUPOIHOI cpeabl:

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

— MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUYCCKYIO ICATCIIbHOCTD;

— NOTPeOHOCTh B (DOPMHUPOBAHMH HOBBIX 3HAHMIA, B TOM 4HUCIC (GOPMYIUPOBATH WICH, TIOHSTHUSA,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTAX U SBJICHHUSIX;

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

— IJTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (PU3NUYECKUX 3HAHMIA,

— CTPEMJICHHE aHAJU3UPOBATh M BBISBIISTh B3AUMOCBSI3H IPUPOJIBI, OOIIECTBA U 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 ACHCTBHUS.

[To3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBble 1oruveckue aeicTBUA:

— BBISBIATH M XapaKTepU30BaTh CYIIECCTBEHHBIC PU3HAKU OOBHEKTOB (SIBIICHUH);

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

— BBIBISTH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B paccMaTpUBaeMbIX (akTaxX, TaHHBIX H
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 YMOBaKHIOquHﬁ,
BBIIBUT'AaTh TUITIOTE3bI O B3aAUMOCBA3AX (1)I/I3I/I‘~ICCKI/IX BCJIMYHH,

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

— HCIMOJIb30BaTh BOIPOCH! KAaK UCCIIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHMS;

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

— OlIGHMBaTh Ha NPUMEHMMOCTb M JOCTOBEPHOCTh HH(OPMAIUIO, MOJYYCHHYIO B XOJI€
WCCJICTOBAHMSI UITU DKCTIEPUMEHTA;

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

— TPOTHO3UPOBATh BO3MOXKHOE JajibHeilee pa3BUTHE (PU3UYECKUX IPOLIECCOB, a TaKKe
BBIZIBUT'aTh IPCAINIOJIOXKCHUSA 00 nx Pa3BUTHU 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;



—  aHATU3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETHPOBATH HHPOPMAIIHIO Pa3THYHBIX BHIOB
1 (HopM TpeICTaBICHNUS,

— CaMOCTOSITENILHO BBIOMpATh ONTUMAIBHYIO (GOpPMY NpPEIACTaBICHHS HWHPOPMAIUK U
WLTIOCTPUPOBATh PellaeMble 331a4l HECIIO)KHBIMU CXEMaMH, TUarpaMMaMu, HHOU rpadukoi u ux
KOMOMHAIIUSIMU.

KoMMyHUKaTHBHBbIE YHHBepCcaJIbHbIe YUeOHbIE el CTBHSA:

— B X0j/i¢ 00CyXJIeHUsI yueOHOro Marepuala, pe3yibTaToB JabopaTOpHBIX pabOT M MPOCKTOB
3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOW TEMbl W BBICKA3bIBaTh HJICH, HAIICICHHBIC Ha
pelIeHHe 3a7]aui U TOJIIepIKaHue OJIaroenareIbHOCTH OOIICHUS;

— COIIOCTaBJISITh CBOU CYXJICHUS C CYXKICHUSMU APYTrUX YYaCTHUKOB JUAIIOTa, OOHAPYKUBATh
pas3Inyme U CXOJCTBO O3HIINH;

— BBIPaXXaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

— myOJIMYHO TPEJACTABIIATh PE3YJIbTAThl BHIMOJHEHHOIO (PHU3UUECKOTO OIMbITa (IKCICPUMEHTA,
UCCIICIOBaHHUS, TIPOCKTA);

— TMOHHMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHIyalbHOH PabOTHI MpHU
pELICHUH KOHKPETHON (PH3UYECKOM MPOOIEMBI;

— TpPUHUMATh [EJIM COBMECTHOH JICATEIILHOCTH, OPTraHU30BBIBATh JCHUCTBHS 10 €
JOCTIDKEHUIO: PACHPECIsATh POJIM, OOCYXIaTh MPOLECCHl U PE3yJIbTaThl COBMECTHOW paboOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

— BBINOJIHATH CBOK 4YacTh paOOThI, JOCTUTas Ka4eCTBEHHOTO pe3yJbTara IO CBOEMY
HAMPaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMUA KOMAH/IbI;

— OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHSIM, CAMOCTOSITEIHHO
chOpMyYITHPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusauus:

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

— OpHUEHTHUPOBATbCA B PA3JIMYHBIX MOAXOAAX TMPUHATHS pelleHud (MHAMBUAYAIbHOE,
MPUHSITHE PEIICHUS B TPYIIES, IPUHATHE PEIICHUN TPYIIION);

— CaMOCTOSITEIbHO COCTaBIIATh aNTOPUTM peIHIeHHUs (QU3NYECKOW 3aJadd WIM IJIaHa
HCCJIEIOBAHMSI C YUETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
npeJiaraeMblie BApHAHTHI PEIICHHI;

— JIe7aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIIECHHE.

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 IESATEIHHOCTh (B TOM YHCJIE B XOJ BBITIOJHEHHUS (U3NIECKOTO
WCCIICIOBAHMSI WIIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIIHMXCS CHUTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

— OILIGHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBUSIM;

— CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJ€ CIOpa UM 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 ¥ TAKOE XK€ MPaBO JIPYTroro.



NPEIMETHBIE PE3YJIbTATbBI
YMenue:

— JEMOHCTPHpOBATh Ha MPHMEPax pojb U MeCTO (PU3UKH B (HOPMUPOBAHHU COBPEMEHHOMN
Hay4YHOH KapTHHBI MMpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJIOTUH, B MPAKTUYECKOH
NeSITEbHOCTH JIFO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUDA;

— YYUTHIBAaTh TPAHUIBI TNPUMEHEHHUS HW3YYEHHBIX (U3NYECKHX MOJEICH: 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 sBIEHHs (Ipolecchl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKY U KBAaHTOBOM (HM3MKHU: DJIEKTpUYECKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIeHCTBUS TOKa, B3aMMOJCHCTBUE MAarHuTOB, 3JEKTPOMAarHUTHAs
UHAYKLMS, JeWCTBUE MArHUTHOIO IO Ha IMPOBOJHMK C TOKOM M JBIDKYILUICS 3apsjf,
3JIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, NMPSMOJIMHEHHOE PAaCHpOCTPaHEHUE CBETa, OTPAKEHHE,
npejoMiieHue, uHTepdepeHIys, Iupakuus ¢ [OJSpH3alMs CBEeTa, JUCHEPCUS CBETa,
doroanekrpudeckuii d3pdexr (hoTorddekr), cBeToBOe NaBiICHHE, BO3HUKHOBEHUE JIMHEHYIATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsI PaliOAKTUBHOCTb;

— OINHKCHIBATHh W3YYCHHBIE KBAHTOBHIC SIBICHHS M IMPOIECCHI, HCIONB3YS (PHU3UUECKUe
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI M YAaCTOTA CBETA, SHEPIUS U UMITYJIbC
¢doroHa, mepuo] NOJypacmajaa, 3HEPrus CBA3M ATOMHBIX SJA€p, [PH ONMCAHUU IMPABUIIBHO
TPaKTOBATh (PM3UUECKUN CMBICI HCIIOJIb3YEMbIX BETUYMH, UX 0003HAUYCHUS U €AMHUIIBI, YKa3bIBATh
(GopMyJibl, CBSI3bIBAIOLIME JAaHHYIO (PM3MUECKYIO0 BEIMYHMHY C JAPYTUMHU BEIMYMHAMU, BBIUHCIATH
3Ha4YeHUe (PU3NUECKON BETMUUHBI;

— aHaJIM3upoBaTh (PU3MUECKHE MPOLECCHl M SIBICHUS, HCHONB3YS (U3NYECKHE 3aKOHBI U
IPUHLMIBL: 3aK0H OMa, 3aKOHBI TIOCIIEN0BATENBHOTO U MAPAJUIENbHOIO COEANHEHNS IPOBOIHUKOB,
3akoH  /xoyns—JleHna, 3aKOH QJIEKTPOMAarHWTHOW HMHAYKIMH, 3aKOH MPSIMOJMHENHOIO
pacIpoCTpaHEHUsl CBETa, 3aKOHBI OTPA’KEHUS CBETA, 3aKOHbI IPEJIOMIICHHSI CBETa, YpaBHEHHE
OliHmTeHa 11t porodddexra, 3aKOH COXpaHEHUS] SFHEPTUU, 3aKOH COXPAHEHUS MMITYJbCa, 3aKOH
COXPaHEHHUs IIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPaHEHUsI MaCCOBOT0 YMcIa, TOCTYNaThl bopa, 3akoH
pPaJMOaKTUBHOIO pacmajga, MpU STOM pPa3IMyaTh CIOBECHYIO (OPMYIUPOBKY 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 U300paKEHUE, CO3/]aBAEMOE IIJIOCKUM 3€pKajioM, TOHKOU JIMH301;

— BBINOJIHATH OSKCIEPUMEHTHI IO HCCIICAOBAHUIO (PU3MUECKUX SBJIEHUH U TPOLIECCOB C
MCIIOJIb30BaHUEM TMPSAMBIX U KOCBEHHBIX U3MEPEHMI: IpHU 3TOM (OpMYyJINpOBaTh MpobiieMy/3aaauy
U TUINOTe3y Y4eOHOTo 3KCIepUMEHTa, COOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOT0 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;

— HCCIel0BaTh 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH C MCIIOJIB30BAaHUEM MPSIMbIX W3MEPEHUN:
IpU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHpPOBATh pPE3yJbTaThl IMOJYYEHHOH 3aBHUCHUMOCTH
(Gu3n4ecKnX BEJIUYUH B BUJE TaOIUIL] U TpaMKOB, A€TIaTh BEIBOJBI 110 PE3yJIbTaTaM UCCIIEAO0BaHMS;

— pewmarbs pacy€THblE 3aJaud C SIBHO 3aJaHHOM (pU3MUYECKOW MOJENbIO, HCIONb3YsS
(Gu3nyeckre 3aKOHbI U IPUHIMIBI, HA OCHOBE aHajM3a YCJIOBMs 3aJaud BbIOMpaTh (PU3MUECKYIO
MO/IEIb, BBIACTATH (pU3HUecKre BETMUUHBI U (POpMYITbl, HEOOXOIUMBIE JUIs €€ pelIeHus], IPOBOANUTh
pacy€Thl U OLIEHUBATH PEATbHOCTH MOTYUYEHHOTO 3HAaYEeHUs (PU3UUECKON BETMUUHBI;
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— pemaTh Ka4YeCTBCHHBIC 3aJa4d: BBICTPAWBATH JIOTUYECKH HEMPOTHBOPCUMBYIO IICTIOYKY
pacCyIeHHI C OTOPON Ha H3yUYCHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH M (DU3HNUCCKUE SIBIICHHUS;

— HCIIOJIb30BaTh MPH PEIICHUH YYCOHBIX 33724 COBPEMEHHbIC HH(OPMAIIMOHHBIC TEXHOIOTHH
JUIL  TIOMCKA, CTPYKTYPUPOBAHHWS, HMHTEPIPETAMK M TPEACTABICHUS Y4YeOHOW H Hay4dHO-
HOMYJSIPHON MH(OPMAIMH, TOTYYSHHOW U3 pa3IMYHBIX MUCTOYHHUKOB, KPUTUYECKH aHAIN3UPOBATH
MOJTy4aeMyr0 HHPOPMAIHIO;

— OOBSICHATH NPUHIUIBI ISHCTBHUS MAIIKH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iuvaTh
yCJIOBHUS UX 0€30I1aCHOT0 MCIIOIb30BaHMS B TIOBCEHEBHOW JKU3HH;

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

— HCIIOJIB30BaTh TCOPCTUUCCKUC 3HAHUA I10 (I)I/I3I/IKG B HOBCCIIHGBHOﬁ KU3HU I 06ecnequI/I$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 sxcriepuMeHTABHBIX 33124 2 - 2

Hroro 34 18 16
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