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IHosicHUTELHAA 3aNIMCKA

ITporpamma kypca o pusuke «IIpo6iemsl coBpemeHHO ¢pu3uku. Teopus noss» Ha ypoBHE
cpeanero oduiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUHN U TPeOOBAaHUI K pe3yIbTaTaM
OCBOEHUSI OCHOBHOM 00pa3zoBaTesbHOM MporpaMMsl, npeacTtasBieHHbx B @I'OC COO, a takxke ¢
yuétoM (penepanbHOM paboyel mporpaMMbl BOCIIUTAHUS M KOHLEIIMM NIPENOAABAHUS yUeOHOTO
npeamera «@u3nka» B 00pa3oBaTeNbHbIX Opranu3anusax Poccuiickoit @enepanuu, peanus3yonmx
OCHOBHBIE 00pa30BaTeIbHbIEC TPOrPAMMBI.

ConepxaHue MporpaMMbl Kypca HampaBiIeHO Ha (OPMHPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTUHBI MUpa oOydaromuxcs 11 kiaccoB, Ha pacIIMpeHne U yIITyOJeHre MaTepraia 1o (Gu3uke.
[Iporpamma mo snekTuBHOMY Kypcy cooTBeTcTBYyeT TpeboBanusamM @I'OC COO k miaHupyeMbIM
JMYHOCTHBIM, MPEIMETHBIM M METalpeJIMETHbIM pe3ysibTaTaM OOyueHMsl, a TAKKe YUUTHIBAET
HEOOXO/MMOCTh peau3all MEXIPEIMETHBIX CBs3ed (U3MKM C eCTeCTBEHHO-HAyYHBIMU
y4eOHBIMH TpeaMeTaMu. B Heil onpenenstoTcss OCHOBHBIE IeNTM M3YYEHUs! (PU3MKU HA YPOBHE
cpeaHero ooOmero o0Opa3oBaHUs, IUIAHHPYEMbIE pe3yJbTaTbl OCBOEHHUS Kypca (DU3HKH:
JUYHOCTHBIE, METANIPEAMETHBIE, TPEIMETHBIC

®du3uka Kak Hayka o HauboJiee OOIIMX 3aKOHAX IMPUPOJIbI, BHICTYIIAs B Ka4eCTBE y4EOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHbIN BKJaJ B CUCTEMY 3HaHUI 00 OKpY’KaroIleM MUupe.
[konbHBIH Kypc GHU3MKH — CHUCTEMOOOpA3yIOIIMH sl €CTECTBEHHO-HAY4YHBIX Y4eOHBIX
MPEIMETOB, IIOCKOJIBKY (PH3NUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SBJICHUHN, N3y4aeMbIX
XUMHeH, Ouosioruei, gusmueckoi reorpadueil u acrpoHomueil. VcnonpzoBaHue U aKTUBHOE
IIpUMEHEHHE (PU3NUECKUX 3HAaHUH OIIpeelIsieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOI MM
B c(epe sHEpPreTHKH, TPAHCIOPTa, OCBOECHUS KOCMOCA, IMOJYYEHUS HOBBIX MAaTEpUANOB C
3aJJaHHBIMH CBOWCTBAaMHU U Jpyrux. 3ydueHne pu3nKy BHOCUT OCHOBHOM BKJIaJ B (GOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTHHBI MUpa oOydarommxcs, B (GOpPMHUPOBAHHE YMEHHH NPUMEHSTh
HAy4YHBI METO/1 TO3HAHUS NP BBHIMOJIHEHUN UMU YYEOHBIX UCCIIEIOBAaHUI.

B ocHOBY »37€KTHBHOro Kypca Kak M Kypca (U3MKM AT YpOBHS CpeJHEro oOIIero
o0pa3oBaHMs TOJIOKEH pAJ HIEH, KOTOpble MOXHO paccMaTpuBaTh KaK TPHHLHUIBI €ro
MIOCTPOEHHS.

Hnes uesoctHocTH. B COOTBETCTBUM € HEW KypcC SBIISETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJZIEPKUT MaTepuall U3 BCEX pa3liesioB (M3UKHU, BKIHOYAET KaK BOIPOCHI KIACCHUYECKOH, TaK M
COBPEMEHHOM (hU3UKH.

Nnest renepanusanuu. B coorBeTcTBUM C HEl MaTepual Kypca (pU3UKU 00beAMHEH BOKPYT
¢usznueckux Tteopuil. Benymmm B Kypce sBisercs (opMHpoBaHHE MPEACTAaBIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BELIECTBE U MOJIE.

Nnes rymannTapusanun. E€ peanuszanus npeanosaraeT UCIOIb30BaHUE TyMaHUTAPHOTO
noTeHnuana Gu3n4eckoi HayKu, OCMBICIIEHUE CBSI3U pa3BUTHA (DU3HUKH C pa3BUTHEM OOIIeCTBa, a
TaK)X€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTUYECKUMHU MPOOIEMaMH.

Nness npuxiaaaHoii HampasieHHocTH. Kypc ¢usuku mnpeamnonaraeT 3HaKOMCTBO C
HIUPOKUM KPYT'OM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIIOKEHUN U3yUYEeHHBIX TEOPU U 3aKOHOB.

Hnest skosorm3anmum peanus3yercss MOCPEICTBOM BBEJIEHUS 3JIEMEHTOB COACpKaHUS,
MOCBSIIEHHBIX AKOJIOTMYECKUM IpOoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTH, a TakxKe 00Cy X AeHUs MpoOIeM palliOHAIBHOTO IPUPOIOTOIb30BaAHUS U
9KOJIOTMYECKOI 0€30MacHOCTH.

CTepXHEBBIMH DJIEMEHTaMU Kypca SBISIIOTCA (u3nueckue Teopuu (dopMHUpoBaHUE
MIPEICTaBICHUN O CTPYKTYpE MOCTPOCHHS (PU3UIECKON TEOpUH, PO PYHIAMEHTAILHBIX 3aKOHOB
Y MIPUHLHUIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJE, TPAHULIAX MPUMEHUMOCTH TEOPHl,
JUIS OMIMICAHUS €CTECTBEHHO- HAYYHBIX SIBICHUN U TIPOIIECCOB).



CuCTeMHO-esTeTbHOCTHBIN MOIX0A B Kypce (DM3MKH peannu3yeTcst MPEexae BCero 3a CuéT
OpTaHU3aIH AKCICPUMEHTAIBHON JeSITeIbHOCTH oOyd4aromuxcs. IIpu sToMm obecriednBaeTcs
OBJIa/ICHUE OOY4YaIOUIMMHCA YMEHUSMH IPOBOJAUTh KOCBEHHBIE HW3MEPEHUs, MWCCIEIOBAaHUS
3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH M IIOCTAHOBKY OIBITOB IO TPOBEPKE MNPEAIOKEHHBIX
TUIIOTES.

bosbioe BHUMaHKE yleNAeTCsl PELICHUI0 PAaCYETHBIX U KaueCTBEHHbIX 3an1ad. [Ipu stom
JUIs1 pacu€THBIX 3a/1a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4H C HESIBHO 3a/1aHHOM (pr3nyecKoi MOIeNbo,
IIO3BOJIAIOIINE IPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjiena Kypca,
TaK M MHTErPUPYS 3HAHUS U3 PA3HBIX PA3/eioB M TPeOYyIOIIHE MOJACIHPOBAHUS MPHPOTHBIX
npoueccoB. [l KayecTBEHHBIX 3ajjauy INPUOPUTETOM SBISAIOTCA 3aJaHUS HAa OOBSICHEHUE
poTeKaHHus (U3NYECKUX SBICHUHA M IPOLECCOB B OKpPYKAOLIEH XU3HM, TpeOyrolue BbIOOpa
¢bu3nueckoil MoeH Ui CUTyalluy IPAaKTUKO- OPUEHTUPOBAHHOIO XapaKTepa.

OCHOBHBIMH LIETSIMU 3JIEKTUBHOTO Kypca SBJISIFOTCS:

e (opMHUpOBaHME MHTEpECa U CTPEMJICHHUs OOydalOIIMXCS K HAYYHOMY H3YUYCHHIO
IIPUPObI, PA3BUTHE UX MHTEIUIEKTYyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];

® Dpa3BUTHE MPEICTABIEHUH O HAayyHOM MeETO/A€ TO3HaHuUA U (HOPMUPOBAHHE
HCCJIEI0BATENICKOI0 OTHOIICHUS K OKPY KAIOLUM SIBJICHUSIM;

e (opMUpPOBaHHE HAYYHOTO MUPOBO33PEHUS KAK Pe3ysIbTaTa U3y4EeHUs] OCHOB CTPOCHMS
MaTepuH U GyHJAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHUe yMEHHI OOBSACHATH SIBICHUS C UCIIOJIB30BaHUEM (PU3UUECKUX 3HAHUH 1
HAy4YHBIX J0Ka3aTeNbCTB;

e (opmupoBaHue MpeaCTaBICHUHN 0 POIN (PU3UKHU IJIS1 pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTukeHHe 3TUX Lielel obecreynBaeTcsl pellieHueM CIEAYIONMX 3ajad B Ipolecce

U3Yy4EeHMs Kypca:

e MpHOOpETEeHHE CUCTEMBl 3HAHUI 00 OOImMIKX (PU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHsIX, BKIIOYAsk MEXaHHUKY, MOJIEKYJISIPHYIO (PU3HKY, FIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3KKY U 3JIEMEHTHI aCTPOPU3HKH;

e (opMUpOBaHME YMEHMHA MPUMEHATh TEOPETHUYECKUE 3HAHHUS M OOBACHEHUS
¢u3NUecKux SBICHUN B TNPUPOAE W IS TPUHATHS TPAKTHUYECKUX pPEIICHHHA B
MIOBCETHEBHOH JKU3HU;

® OCBOCHHE CIIOCOOOB pEHICHUS pa3IM4YHBIX 3a7ad C SBHO 3aJaHHOW (PH3MUECKOU
MOJIETIBIO, 3a/1a4, 0JIpa3yMeBalOIINX CaMOCTOATENbHOE CO3/ITaHue (PU3NUECKON MOIENH,
aJIEKBaTHOM YCJIOBHUSM 3a]1a4U;

e T[oOHUMaHHe (UINYECKUX OCHOB W MPHUHIIMIIOB JIEHCTBUS TEXHUUYECKUX YCTPOMCTB H
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSAHUS Ha OKPYKAIOLLYIO CPEAY;

® OBJIAQJICHUE METOJIAMH CaMOCTOSATEIBHOTO TUIAHUPOBAHHUS U TPOBEICHUS (PUINIECKUX
OKCIIEPUMEHTOB, aHaIW3a W  HWHTEepPOpeTanuud  WHPOpMAIlMH,  OINpeAeTeHUs
JIOCTOBEPHOCTH MOJYYEHHOI'O pe3yJjbTaTa;

® CO3/IaHWE YCIIOBUH ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIIEIOBATENBCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha u3ydenue anektuBHOro kypca orBoautcs B 11 knacce — 34 yaca (1 yac B Hezento).



COAEPXAHUE OBYUYEHMUSI
Pa3nen 1. DaekTpoannamMuka

Tema 3. Maznummnoe none. 1eKmpomMazHumMHaA UHOYKYUA

[TocTostHHBIE MarHWTHl. B3anMoaelcTBHE MOCTOSIHHBIX MarHuTOB. MAarHuTHOE IIOJe€.
Bekrop marautHOM MHAYKUMU. [IpuHIMD Cynepno3uiiMu MarHUTHBIX nosied. JIMHUM MarHuTHOM
nHAyKIuy. KapTuHa TuHUI MarHUTHON MHAYKLIMHU NOJIS IOCTOSIHHBIX MAarHUTOB.

MarnuTtHOe 1o0JIe IPOBOJHUKA C TOKOM. KapThHa NMHMI MHIYKUMM MArHUTHOTO MOJIS
JUIMHHOTO NPSMOIO IPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJHMKA, KAaTYIIKH C TOKOM.
OmnsIT Opcrena. BzanmoaeiicTBue NPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJib U HallpaBJICHHE.

Cuna Jlopenua, e€ MoOIynb W HampaBlieHHE. J[BuKeHHE 3apsHyKEHHOM 4YacTUIbl B
OJTHOPOJHOM MarHUTHOM moje. Pabota cuibl Jlopenua.

SIBneHue sneKTpoMarHUTHOM WHAYKOUU. [loTOk BekTOopa MarHUTHOM WHIYKIIMH.
OneKTpOoABMKYLIas CUJIa UHIYKIUHU. 3aKOH 2JIEKTPOMarHUTHON nHAyKuu Papanes.

BuxpeBoe anexkTpuyeckoe Imoisie. DJIEKTPOABMKYLIAas CUJa HHIAYKUMU B IPOBOJHMUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenma.

NHnaykTUBHOCTE. SIBIEHNE CaMOMHAYKIUU. DIEKTPOABUKYLIAs CUJIa CAMOUHIYKIIHH.

DHeprusi MarHUTHOTO MOJIsl KATYLIKHA C TOKOM.

DIIEKTPOMarHUTHOE MOJIE.

TexHuueckue yCTpoMCTBA M MPAKTHYECKOE IPUMEHEHHE: IIOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOIBUTaTellb, YCKOPUTEIIN JIEMEHTAPHbIX YaCTUIl, MHAYKIIMOHHAS M1€Yb.

Pazgen 2. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHUmMHble KOJ1eOanus

Konebarenbnast cucrema. CBoOOaHBIE MeXaHWYeckue KoseOaHus. [apmMoHHUYeckue
konebOanus. Ilepwon, uwacrota, ammuutyna u ¢asza konebanuid. [Ipy>KUHHBIA MasTHHK.
MaremaTrueckuil MasiTHUK. Y paBHEHHE TapMOHUYECKUX Konebanuii. [IpeBpaiienue sHepruu npu
rapMOHMYECKHUX KOJICOAHUSIX.

KonebatenpHbiii kKOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC KOJIEOAHUS B HACAUTHBHOM
KojeOaTenbHOM KOHType. AHANOTUS MEXIy MEXaHWYECKUMU M 3IIEKTPOMArHUTHBIMU
konebanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU B HUICATBHOM KoJlebaTeahbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KojeOaHUsIX. BbIHYKIeHHbIE MeXaHUYECKHe KoJeOaHMs.
Pe3onanc. BeiHy keHHbBIE 371€KTPOMarHUTHBIE KOJIeOaHusl.

ITepemennbiii Tok. CHUHYCOUIANIBHBIA TIEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOTO TOKA.
AMIUIUTYHOE U JeHCTBYIONIEE 3HAaU€HNE CUITBI TOKA U HATIPSHKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenada U MOTpeONIEHUE DIIEKTPUUECKONW HIHEPTHH.
DKOJIOTMUECKUE PHUCKM TIPU MPOU3BOACTBE dJEKTpodHepruu. KynbTypa uUCHONIb30BaHUA
AJIEKTPOIHEPTUH B TOBCEAHEBHOM XKH3HHU.

TexHuyeckue yCTpoHCTBA M MPAKTHUECKOE TMPUMEHEHHUE: DSIEKTPUUECKUN 3BOHOK,
TeHEpaTop MEPEMEHHOTO TOKA, TUHUH AJIEKTpOoIepeay.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbBLE 60JIHbL

MexaHudeckue BOJIHBI, YCIIOBHS pacnpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
u ganvuHa BonHbl. [lomepeuHble W TpOAOTbHBIE BONHBL. MHTepbepeHuus u audpaxius
MCXaHHUYCCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomKkocTh 3Byka. Beicora Tona. TemOp 3ByKa.



ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS W3JyYEHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3auMHas
opueHTanus Bektopos E, B, V B anexkTpoMarautHoil BoiaHe. CBONCTBA 3J1EKTPOMAarHUTHBIX BOJIH:
OTpakeHue, TpeJioMJieHue, Tnoigpusanus, audpakuus, uHrepdepenuus. CKOpoCTh
JJIEKTPOMAarHUTHBIX BOJIH.

[IIkama 31€KTPOMarHUTHBIX BOJIH. [IpMMEHEHHE 3J€KTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHUMIIBI painoCBsI3U U TeneBUAeHUA. Paguosnokalus. DIeKTpOMarHuTHOE

3arpsAI3HEHUE OKPYKAIOLIEH CPEBI.

TexHuuyeckue ycTpoilcTBa U MPaKTUUYECKOE IMPUMEHEHUE: MY3bIKalbHbIE MHCTPYMEHTHI,
yJIbTPa3ByKOBasl JMAarHOCTUKA B TEXHUKE M MEIMLMHE, paaap, paauoONpPHEMHHUK, TEIECBHU30D,
anTeHHa, tenedon, CBU-meys.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsiMonnHeitHoe paciipocTpaHEHHE CBETA B OJTHOPOJIHOM Cpefie.
JIyd cBera. ToueuyHbIil HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHue W300pakeHUH B IIIOCKOM
3epKaie.

[Ipenomnenne cBeta. 3akoOHBI TPETOMJICHHS CBeTa. AOCOJIOTHBIM  TOKAa3aTellb
npenomiienus. [lomHoe BHyTpeHHee oTpakenue. l[IpemenbHBIM Yroy MOJTHOTO BHYTPEHHETO
OTpaKECHHSI.

Hucnepcus csera. CioxHbIl cocTaB 6enoro ceera. Liger.

Cobuparoriue u pacceuBaroImme JIUH3BL. ToHKass nuH3a. DOKYyCHOE paCCTOSHHE U
ONTUYECKasi CHJia TOHKOHU JIMH3bI. [locTpoeHne n300pakeHuil B COOMPAIOIUX U PacCEUBAOIIUX
nrH3ax. @opMyJia TOHKOM JIMH3BL. Y BEJIMUEHHUE, 1aBAEMOE JIMH30M.

[Ipenensr nPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass omntuka. WaTepdepenumss cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTeP(EPEHIIMOHHONW KapTHHE OT ABYX CHH(Da3HBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuss  ceera. JudpakuumonHas pemeérka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCHUMYMOB IIpH MaJIeHUH MOHOXPOMATHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

Texnuyeckue ycTpolcTBa W MpPaKTHUYECKOE MPHMEHEHHEe: OYKH, Jymna, (oToammapart,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(paKIIMOHHAS penIéTKa,
MOJISIPOUI.

Pa3nen 3. OCHOBBI CHIENMATBLHOI TEOPUU OTHOCUTETLHOCTH
['panuibl MpUMEHUMOCTH Kilaccuueckol mexaHuku. [locTynatel crenuanbHON Teopuu
OTHOCUTEIBHOCTH: HHBApPUAHTHOCTh MOJYJsl CKOPOCTHM CB€Ta B BaKyyMe, MPUHIIHUII
OTHOCUTETLHOCTH DUHINTEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJIJIEHUE BPEMEHU U COKpAIEHUE JJIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.
CBs3b MacChl C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTHUIIBI. DHEPTHS MOKOS.

Pa3nen 6. KBanToBas puzuka
Tema 1. Dnemenmol K6anmogoi onmMuKu
®otonsl. @opmyna [Tnanka cBs3u sHEprun (OTOHA C €r0 YACTOTON. DHEPTHUS U UMITYJIHC
¢doToHa.
Otkpeitne u  wuccnenoBanne (oroddpdekra. Ombitel A. I. CromeroBa. 3akoHBI



doro3ddexra. YpaBHenue DitHmTeiHa a1 porosdpdexra. «Kpachas rpanuna» porosddexra.
Jasnenue ceeta. OnbiTel I1. H. JIeGeaena.
XUMHUYECKOE IEMCTBUE CBETA.
TexHuueckne yCTpOWCTBA W TPAKTHUECKOE NpPUMEHEHHE: (OTOITEMEHT, (OTONATIHK,
COJIHEYHast OaTapest, CBETOAUOI.

Tema 2. Cmpoenue amoma

Mopenp atroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -vyactuil. [lmanerapHas
Mozenb atoma. [loctynatsl bopa. M3nyuenune u nornomieHre GOTOHOB MpU MEpPEXoe aToMa ¢
OJIHOTO YPOBHS SHEPruu Ha Apyroi. Buasl cnektpoB. CreKTp ypoBHEN 3HEPTrUU aTOMa BOJIOPOAA.

BousiHoBBIE cBOMCTBa yacTull. Bonnsbl ae bpoinsa. KopnyCKyIsspHO-BOJHOBOW Jyau3M.

CrioHTaHHOE ¥ BBIHYKJIEHHOE M3Ty4YCHHUE.

TexHuueckue yCTpOHCTBA UM MPAKTHUECKOE TNPUMEHEHHUE: CIEKTPajbHbI aHaIu3
(cekTpocko), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Tema 3. Amomnoe aopo

DKCIepUMEHTBI, JOKa3bIBAIOIINE CII0)KHOCTh CTPOEHUS a/ipa. OTKPhITHE PaIUOAKTUBHOCTH.
Omnsitel Pe3epdopna no onpezeneHuio cocraBa paJinoakTUBHOro usiydenus. CBoiicTBa anbda-,
Oera-, raMMa-u3ily4eHus. BiausiHue paJuoakTUBHOCTH Ha )KUBbIE OPIaHU3MBI.

OtkpbiTHe npoToHa U HeWTpoHa. Hyxnonnas moxens siapa I'eitsenOepra—lIBaHeHKo.
3apsia siapa. MaccoBoe uncio siapa. M3oTorsr.

Anbda-pacniag. DNEKTPOHHBIH U MO3UTPOHHBIN Oera-pacnan. ['amma-usmydenue. 3akoH
pazMoaKTUBHOIO pacrnaja.

DOHeprust cBs3M HYKJIOHOB B sijipe. SlaepHble cuiibl. JleekT Macchl sapa.

SnepHble peakuuu. Jlenenue u cuHTe3 AA€EP.

SAnepuniii  peaktop. Tepmosiaepublii cunte3. [IpoOiembl W MEPCHEKTHBHI  sIEPHOU
SHEPreTUKU. DKOJOTHUECKUE ACTIEKThI SAEPHON SHEPTreTUKH.

OneMeHTapHble yacTULbl. OTKPBITHE O3UTPOHA.

Meronpl  HaOMIONEHMS WM PETUCTPALUMM  DJIEMEHTAPHBIX  YACTHIL.

®dyHnaaMeHTanbHbIE B3auMozeicTBus. EquHcTBO hrsnueckoit KapTUHBI MUpA.

TexHnyeckue ycTpoHCTBa M NMPAKTHUECKOE NMPUMEHEHME: JO3UMETp, kKamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHast bomoa.

O0o0maromee NOBTOpeHne

Ponp Qu3MKKM M acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJOTMYECKOH, COLMAIbHOM U
THYECKOU chepax AesITeTbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHON
HAyYHOM KapTHHE MHpa, pPoJib (U3UYECKOH Teopun B (POPMUPOBAHMHM NPEACTABICHUN O
¢bu3nyeckoil kKapTUHE MHpa, MECTO (PU3NUECKOW KapTHHBI MHpa B OOLIEM pSAIY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbie CBS3H

N3yyenne »snexkTtuBHOrO Kypca ¢usuku B 11 Kimacce OCYIIECTBISETCS C y4ETOM
COJIEPKATENBHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMu MaTeMaTHKH, OWOJIOTUH, XHMHHU,
reorpaduu U TEXHOJIOTHUH.

Meswxcnpeomemuvie nowsmus, CBA3aHHBIE C HM3YYCHHEM METOJOB HAYYHOTO ITO3HAHMS:
SIBJICHUE, HAY4YHBIA (aKT, TUMOTe3a, (U3MYECKas BEIWYMHA, 3aKOH, TEOPHs, HAOIIOACHHE,
SKCIEPUMEHT, MOACIUPOBAHUE, MOJICIIb, U3MEPECHHE.



Mamemamuxa: pelieHne CUCTEMBbl YpPaBHEHHM, TPUTOHOMETPHUUYECKHE (PYHKIIHH: CHHYC,
KOCUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX
MPOCKIIMM Ha OCH KOOPJIMHAT, CIOKEHHWE BEKTOPOB, MPOM3BOJHBIC 3JEMEHTAPHBIX (DYHKITHIA,
MpU3HAKK NI0J100US TPEYrOJIbHUKOB, OMPEIeIeHHE TUIOIaA1 IUIOCKUX GUryp u o0béma ter.

buonozus: >nekrpudeckue SBJICHU B )KUBOU MPUPOJIE, KoeOaTelbHbIe IBMKCHUS B )KUBOI
IIPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOU NPUPOAE, AEICTBUE paAuallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHME aTOMOB U MOJIEKYJ, KpUCTa/LIMYecKash CTPyKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKU, CIIEKTPaIbHBIN aHAJIH3.

l'eocpaghus: MarHUTHBIE TONIFOCa 3€MJIH, 3AJIEKU MArHUTHBIX pyll, (GOTOCHEMKA 3€MHOU
IIOBEPXHOCTH, MPEJCKA3aHNE 3€MIIETPSCEHUH.

Texnonozus: AMHUM DJIEKTPOIIEpPEIay, TeHEpaTOp MEPEMEHHOIO TOKa, 3JIEKTPOABUIATENb,
MHAYKIMOHHAS T[e4yb, pajap, paAuoONpHEMHMK, TEIEeBH30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHas 6aTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA 3JIEKTUBHOI'O KYPCA

OcBoenue a3nexkTuBHOro Kypca «IIpoGiembl coBpemenHoW ¢(usuku. Teopus mois» Ha
ypOBHE cpenHero oOmero o0pa3oBaHMsA MJOJDKHO OOECHEUMTh JOCTIDKEHHE CIIEAYHOIIUX
JIMYHOCTHBIX, METANPEIMETHBIX U NPEIMETHBIX 00Pa30BaTENIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS D3JIEKTUBHOTO Kypca «DU3MKa TOTOTHUTEILHAS)
JIOJDKHBI ~ OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh  OOYYaIOUIMXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEW MO3UIMEH JTUYHOCTH, CHUCTEMOW IEHHOCTHBIX OpHEHTAIIMIA,
MO3UTUBHBIX BHYTPEHHUX YOEKIEHUI, COOTBETCTBYIOUIMX TPAJAUIUOHHBIM [EHHOCTAM
poccuiickoro odmiecTBa, paclIMpeHne KU3HEHHOTO OIbITa M ONbITa JEATEIBHOCTH B IPOIIECCe
peanu3aii OCHOBHBIX HAIPABJICHUH BOCITUTATEIBHON JESITETHHOCTH, B TOM YUCIIE B YACTH:

1) rpask1aHCKOr0 BOCTIMTAHUS:

COPMUPOBAHHOCTh ~ TPAKTAHCKOM TO3WIMH  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTRa;

MIPUHSITHE TPATUIIMOHHBIX OOIIECYCIIOBEYCCKIX T'YMAHHUCTHICCKUX M JIEMOKPATHICCKUX
LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AESITENHbHOCTh B MHTEpEcaxX IPa’kKIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHUE B3aUMOJICHCTBOBATh C CONMATHHBIMA MHCTHTYTAMH B COOTBETCTBUH C HX
GYHKIUSMU 1 Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOHN U BOJIOHTEPCKOM JIeATEIbHOCTH;

2) MAaTPHOTHYECKOT0 BOCIIUTAHUS

c(OpMHUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K rOCyJapCTBEHHBIM CHMBOJIAM, IOCTHKEHHUSM POCCHUICKUX
YYEHBIX B 001aCTH (PU3UKU M TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOT0 MIOBE/ICHUS;

CIIOCOOHOCTH OIICHUBATh CHTYAIMI0 M MIPUHUMATH OCO3HAHHBIC PEIICHWSI, OPUCHTUPYSCH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI M LIEGHHOCTH, B TOM YHCIIE B ACSITEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOWYMBOTO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS



ACTETHYECKOE OTHOLICHUE K MUPY, BKIIIOYAsi 3CTETHKY HAyYHOTO TBOPYECTBA, IPHCYIIETO
¢du3nveckoil Hayke;

5) Tpy/Z10BOT0 BOCTIUTAHUSI:

MHTEPEC K pa3In4HbIM chepam NMpohecCHOHANBEHON AEATEIFHOCTH, B TOM YHCIIE CBSI3aHHBIM
Cc (u3MKOM M TEXHUKOW, YMEHHME COBEpILIaTh OCO3HAHHBIM BbIOOp Oynymieil mpodeccun u
peann30BBIBaTh COOCTBEHHBIC JKU3HEHHBIC TITAHBI,

TOTOBHOCTb M CIIOCOOHOCTB K 00pa30BaHUIO M caMO00Opa30BaHuUIO B 001acTH (PU3UKH HA
NPOTSKEHUH BCEH JKU3HU;

6) 9K0JIOrN4€eCKOro BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh 3KOJIOIMYECKON KYJBTYpPbI, OCO3HAHHE TJI00aIbHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

IUTAaHUPOBaHUE M OCYILIECTBICHHE ACUCTBUI B OKpYyXarolllel cpelle Ha OCHOBE 3HAHUSA
eI yCTOWYMBOTO PAa3BUTHSI YETIOBEUECTBA;

pacluMpeHue OmbITa JCATEIBHOCTH OKOJOTMYECKOM HAmpaBICHHOCTH HA OCHOBE
UMEIOLINXCSI 3HAHUU TI0 (PHU3HKE;

7) IEeHHOCTH HAYYHOTO NO3HAHUS:

C(OPMUPOBAHHOCTH ~ MUPOBO33PEHHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3MYECKON HAYKH;

OCO3HAHME IIEHHOCTH HAyYHOU JIeATEIIbHOCTH, TOTOBHOCTH B ITpOIecce H3YUCHUsT (PU3UKU
OCYILECTBIISATH MPOEKTHYIO U UCCIIEI0BATEIBCKYIO JeSITEIbHOCTh WHANBUIYAIBHO U B TPYIIIIE.

METAHNPEJIMETHBIE PE3YJIBTATbBI

IMo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJoruuyeckue 1elcTBUA:

CaMOCTOSTENILHO (DOPMYITHPOBATh M AKTyaIM3UPOBATh MPOOJIEMY, paccMaTpuUBaTh €&
BCECTOPOHHE;

OTIPEIETIATH IEH IeITEIIbHOCTH, 33]1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JIOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHUS B pACCMATPUBAEMbIX (U3NYECKUX SBICHUSIX;

pa3pabaThIBaTh MUIAH PEIICHUS MPOOJIEMBI C YIYETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMaTepHATbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JIEATEIBLHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJbTATOB IIEIISIM,
OIICHUBATh PUCKHU IMOCIIECICTBUI IeITEIbHOCTH;

KOOPJMHHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSX PEAJIbHOT0, BUPTYaJIBHOTO W
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBITIICHHUE TP PEIIEHUH KU3HEHHBIX MPOOJIEM.

Ba3oBrble uccienoBarebLCKue 1eHCTBUSA .

BIIQIETh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMH MOHATHSIMH U METOJAMHU (PUINYECKOM
HaYKH;

BIIAJIETh HaBBIKAMU y4eOHO-HCCIIEIOBATEIbCKOH U MPOEKTHOW NEATETHHOCTH B 00JacTH
(U3HUKH, CIOCOOHOCTBHIO M TOTOBHOCTHIO K CAMOCTOSITENIFHOMY TIOMCKY METOOB PEUICHUS 3a/1a4
(U3HYECKOTO COJCPIKAHUS, IPUMEHEHHIO PA3JIMIHBIX METO/IOB TIO3HAHWSI,

BJIQJIETh BHUJAAMH JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro WHTEPIPETAIINH,
PeoOPa30BAHUIO U PUMEHEHUIO B PA3JIUMYHBIX YUCOHBIX CUTYAIUSAX, B TOM YHCIIE IPU CO3TaHHH
y4eOHBIX TIPOEKTOB B 00J1aCTH (DU3UKH,

BBISIBJISTh TMPUYMHHO-CICICTBEHHBIE CBA3M M aKTyaJM3upOBaTh 3aJady, BBIIBUTaTh
TUIOTE3Y €€ peleHs], HAaXOAUTh apTyMEHTHI JUIsl JJOKa3aTelIbCTBAa CBOUX YTBEPKICHUI, 3a1aBaTh



napaMeTpbl U KPUTEPUHU PEIICHUS;

AHAJIU3UPOBATH MOJYUYCHHBIC B XOIC pCIICHUSA 3aa4U PE3YJIbTAThl, KDUTUUCCKHU OLICHUBATDH
HUX JOCTOBCPHOCTD, ITPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCJIIOBUAX;

CTaBUTH U GOPMYIIMPOBATH COOCTBEHHBIC 3a7a91 B 00pa30BaTEIbHOMN ICATEIHHOCTH, B TOM
qHcie TPU W3yYeHUHM (U3WKHU; aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPHUOOPETEHHBIN
OIIBIT;

YMETb IEPEHOCHUTH 3HAHUS 10 (PU3UKE B IPAKTUUECKYIO 00J1aCTh KU3HEACATEIILHOCTH;

yMETh UHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC UJICH, ITPEIaraTh OPUTHHAIBHBIC TIOAXO0IbI M PEIICHHUS;

CTaBHUTb MPOOJIEMBI U 33]1a4UH, TOMYCKAIOIINE alIbTCPHATUBHBIC PCIICHHSI.

PabGora ¢ undopmanmeii:

BJIaZICTh HABBIKAMH I1OJYUYCHUA I/IH(l)OpMaIII/II/I (i)I/ISI/I‘-ICCKOFO COACPpIKaHNUA M3 MCTOUYHHKOB
pasHBIX THIIOB, CAMOCTOSITENILHO OCYIIECTBISATh IIOWCK, aHAlM3, CUCTEMAaTU3aIMI0 |
MHTEPIPETAINI0 HHPOPMALIUU PA3THYHBIX BUJIOB U ()OPM MPEIICTABIICHUS,

OLIEHUBATh JIOCTOBEPHOCTh HH(POPMAITUH;

UCIIOJIB30BATh CPECTBA HH()OPMAIIMOHHBIX K KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPTaHM3allMOHHBIX 3a7ad C COONIOJIEHUEM TpeOOBaHUI
APrOHOMHUKH, TEXHHKH OC30MaCHOCTH, TMIHEHBI, PECypCOCOCpPEKEHUs, MTPABOBBIX M ATHYCCKHX
HOPM, HOPM HH(OPMAITMOHHOW 0€30IaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COJEpKaHUS B PAJNIUYHBIX (¢opMaTax ¢ ydETOM
Ha3HAYCHUS MHPOPMAIIUH U LIEJICBOI ay TMTOPUH, BEIOUpAst ONTHMaIbHYI0 (hOpMy TIpecTaBICHUS
Y BU3yaJIM3allHH.

KoMmyHukaTHBHBIE yHUBepcaJbHbIe YUeOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHNE HA YpOoKax (PU3UKU U BO BHE-ypOUHOU JIEATENHLHOCTH;

pacro3HaBaTh NPEANOCHUIKH KOHPIUKTHBIX CUTYallMid U CMATr4aTh KOH(DIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraThb CBOKO TOYKY 3PEHMS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB;

NOHMMAaTh W HCIOJb30BaTh IPEUMYIIECTBA KOMAaHJHOW W HWHAUBUAYaIbHOM pPaOOTHI;

BBIOMpATh TEMATUKY M METOJIbl COBMECTHBIX NEHCTBUI ¢ yu€TOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEHN KayKJI0TO WIEHA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOW JESATEIBHOCTH, OpPraHM30BBIBATE W KOOPAMHHUPOBATH
JEUCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACTIPEIEIAT POJIM ¢ YUETOM MHEHUI
YUaCTHHUKOB, 00CYKJaTh Pe3yJIbTaThl COBMECTHON paOOTHI;

OLIEHMBATh Ka4e€CTBO CBOEIO BKJIAJa U KaKIOr0 y4aCTHHKA KOMaHJbl B OOLIMH pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPUIM;

IpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh HAECH C INO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIAATh IIO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B Ppa3INYHBIX CUTYALHUsX,
MPOSIBJIATH TBOPUECTBO U BOOOpaykeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHBIC YHHBepCcaJbHbIe y4eOHbIC AeiiCTBHUA
Camoopranmn3anus:
CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATENBbHYIO JAEATENBHOCTh B 00JacTH (U3UKU U
aCTPOHOMMHU, BBISABJISITH IPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATE COOCTBEHHBIE 33a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELIEHUS PAcUYETHBIX M KAauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHHUS] TMPAKTHMYECKOW pabOThl C y4E€TOM HUMEIOIUXCS pPECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTEHUM;



JIaBaTh OIICHKY HOBBIM CHUTYAIIUsIM;
pacuIMpsATh PAaMKH Y4eOHOTO MPeIMEeTa Ha OCHOBE JIMYHBIX MPETOYTCHH;

JIeJIaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha Ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHHUBATh NPUOOPETEHHBIH OIIBIT;

crnocoOcTBOBaTh  ()OPMUPOBAHMIO W TPOSBICHUIO OPYIUIMHM B 00JacTH  (PU3UKH,
MIOCTOSTHHO TTOBBINIATH CBOW 00pa30BaTEIbHBIN M KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIHMOHATbHbII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JCSITEIBHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BIIA/IETh HABBIKAMU [T03HABATEIHHON pe(hJICKCUU KaK OCO3HAHUS COBEPIIIAEMbIX IeHCTBUN
Y MBICJIUTEIILHBIX MPOIECCOB, HX PE3yJIbTATOB M OCHOBAHHIA,

HCII0JIb30BaTh MPUEMBI peIIeKCHH JIJIsl OLIEHKH CUTYalllH, BBIOOpA BEPHOI'O PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEUICHHUS 110 UX CHIDKEHHIO,

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPHU aHATH3E Pe3yIbTaTOB ACITEIbHOCTH;

NpUHUMATh C€6$I, IIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apI'YMEHTHI APYTUX IIPU aHATIU3€ PE3YJIbTATOB AEATCIIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTrUX Ha OMIUOKH.

B mpouiecce nocTrkeHNs IMYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI POTPAMMBI 1O (PU3UKE TS
YPOBHS CpeaHero o0Iiero oopa3oBaHHsA Yy OO0YYaroIIMXCsS COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
WHTEJIICKT, MPEAIOIaralonui copMUPOBAHHOCTD:

CaMOCO3HAaHUSI, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABJICHHSI PA3BUTHUS COOCTBEHHOI SMOIIMOHATIBHOMN c(hepbl, ObITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIHPOBAHMS, BKITIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE IIOBCJACHUC, CIIOCOOHOCTH aaarnTUpOBaTbHCA K SMOIIMOHAJIBHBIM U3MCHCHUAM U IIPOSABIIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHE K JOCTHKCHHIO IENH M YCIEeXYy,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH HCXOJISl M3 CBOMX BO3MOXHOCTEIH;

SMMATHH, BKIFOYAIONIEH CITOCOOHOCTh NMOHUMATh 3MOIMOHAIILHOE COCTOSHUE JIPYTHX,

YUUTBIBATh €T0 TIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COYYBCTBHUIO U COTICPEIKUBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOUYAIOIIUX CITIOCOOHOCThH BHICTPAUBATh OTHOIIEHUS C IPYTUMH
JIFOIBMU, 3200 TUTHCS, IPOSIBJIATH HHTEPEC U Pa3peIiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATbBI

K xoHnmy oOydenus B 11 Kiacce mpeIMETHblE pe3yJbTaThl JOJDKHBI OTpPakaTh
c(OPMHPOBAHHOCTH Y 00YHAIOIUXCS YMEHUI:

JEMOHCTPHPOBATh Ha TMPUMEpaxX pojib U MeCTO (U3UKU B (POPMHUPOBAHUN COBPEMEHHOM
HAy4YHOM KAapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKHM U TEXHOJIOTUH, B MPAKTUYECKOU
NeSITeIbHOCTH JIIOIeH, IEJTOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHULBI TMPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJEIEH: TOUeUHbIN
ANEKTPUYECKUH 3apsi], JIyd CBETA, TOYCUHBIM MICTOYHMK CBETA, IZICPHAs MOJECIIb aTOMa, HYKJIIOHHAs!
MO/IeJIb AaTOMHOT'O Si/ipa MpH peleHUH (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (huznyeckue sBICHHUS (Tpouecchl) U OOBICHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKHN U KBAaHTOBOM (PU3UKHU: 3JIEKTPUUECKasl MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE,
XMMHMYECKOE, MAarHUTHOE [JEHCTBUS TOKA, B3aUMOJEHCTBUE MATHUTOB, 3JIEKTPOMATHUTHAs
WHAYKLIMSI, ACHCTBME MAarHUTHOTO MOJsI Ha IPOBOJHUK C TOKOM M JBIXKYIIMICS 3apan,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PaclpOCTpaHEHHUE CBETA, OTPAXKECHHUE,



npejoMiieHue, uHTepdepeHuus, audpaxiys | T[OJsIpU3alMs CBeTa, JUCIEPCHs CBETa,
dotoanexkrpudeckuit 3pdext (hoTorddekr), cBeTOBOE NaBiIeHNE, BOZHUKHOBEHUE JTHHEHYATOTO
CIICKTpa aToMa BOJOPOJIa, €CTECTBEHHASI U HCKYCCTBEHHAS PaINOAKTUBHOCTD;

OIMMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPHUYECKUE, MArHUTHBIC, ONTHYECKUE,
AJIEKTPHUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEI) M JIEKTPOMATHUTHBIC SBJICHHUS (IIPOIECCHI),
UCTIONB3Ysl (DM3WYECKHE BEIUYHMHBL: JIIEKTPUYECKUI 3apsiji, CWIa TOKa, DSJIEKTPHUECKOE
HaNpsDKCHUE, dJIEKTPUIECKOE CONPOTHBIICHHE, PA3HOCTH IMMOTCHIIMAIIOB, SJICKTPOIBUKYIIAs CHIA,
pabora TOka, WHIYKIMS MarHUTHOTO TOJsI, cuia Awmmepa, cuia JlopeHIa, MHIYKTUBHOCTB
KaTyIIKW, SHEPTHs AJIEKTPHUUECKOT0 W MAarHUTHOTO IOJICH, MEpHoJ W 4YacToTa KoyieOaHWd B
Kose0aTeTbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIIEKTPOMATHUTHBIX
KoneOaHui, (pOKyCHOE pacCTOSIHHE W ONTHYECKasl CHIa JIMH3BI, MPU ONMUCAHUM IPABWIBHO
TPaKTOBaTh (U3WYCCKUH CMBICI HCIOJIB3YEMbIX BEIUYHH, WX OOO3HAYCHHUS H CIUHUIIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BETUUNHY C IPYTHMHU BEIIMYHHAMU;

OMKCHIBATh M3YUYEHHBbIC KBAHTOBBIC SIBICHUS M TMPOLECCHl, HCHOIB3YS (QHU3UUECKHe
BEJIMYHUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, DHEPTHUS H
UMITyJIbC (OTOHA, TIEPHOJ IMOJypacraja, dSHEPrus CBS3M ATOMHBIX SACp, NPU ONHUCAHUU

NPaBUIBHO TPAKTOBaTh (U3UUECKUH CMBICH MCIOJIB3YEMbIX BEJIMYMH, MX OOO3HAUYEHUs U
eIMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE TAHHYIO (DU3MYECKYIO BEIMYHHY C JIPYTHMHU
BEJIMYMHAMU, BBIYUCIISITh 3HAU€HUE (PU3NYECKON BETMUHMHBI;

aHATM3UPOBaTh (DU3MYECKHE IMPOLECCHl M SBJICHUSA, HCIONB3YS (U3NUYECKHE 3aKOHBI H
OpUHUMIBL  3akoH OwMa, 3aKOHbl IIOCJIEOBATEIBHOTO M NApaJUIEIBHOIO COEIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akOH BJIEKTPOMATHUTHOM  MHIAYKLIHMH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUs CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHE DiHIITEeHHA 17151 HOTOdPPEeKTa, 3aKOH COXPaHEHHsI SHEPTUH, 3aKOH COXPAHEHUS
HMITYJIbCA, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3aps/a, 3aKOH COXpPAHEHUs MacCOBOIO 4YHCIIA,
mocTyJlaTel  bopa, 3akOH paaMOakTHBHOIO pacmajaa, IMpU O3TOM pas3nyaTh CJIOBECHYIO
(GbOopMyNIHUpPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe BBIPAKEHHE W YCIOBHUS (TpPaHMIBI, OOJIACTH)
IIPUMEHUMOCTH;

ONpEENATh HAIPABICHUE BEKTOPA MHAYKIUM MAarHUTHOTO IIOJISI IIPOBOJHUKA C TOKOM,
cunbl Amriepa u cuiibl JlopeHna;

CTPOUTb U ONHUCHIBATH N300paKEHUE, CO3aBAEMOE INIOCKUM 3€PKaTOM, TOHKOM JIMH30M;
OCYILECTBIIATh MpPSIMbIE U KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIUYMH, MPHU 3TOM

BBIOMpATh ONTHUMAJIBbHBIM CIOCOO M3MEpPEeHHsT M HCIOJIb30BATh W3BECTHBIE METOJbI OICHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIeIOBAaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYUH C MCIIOJIBb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHUPOBATh PE3YJIbTAThl MOJyUYEHHON 3aBHCHMOCTH
¢bu3nyeckux BEJIWYMH B BUAE Tabmuil W TpaduKoB, JelaTh BBIBOJBI IO pe3yJbTaTaMm
HCCIIEIOBaHMS;

coOioaTh MpaBuia O€30MacHOro TpyAa IMpHU MPOBEACHUU HCCIEIOBAaHUNH B paMKax
y4e0HOTO OSKCIIEPHUMEHTa, Yy4eOHO-HCCIEOBATENIbCKOM M TPOEKTHOH  NESTENBbHOCTH ¢
MCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U JIaOOpaTOPHOTO 000PYIOBAHMUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOM (PU3UYECKON MOJEbIO, HCHOJB3YS
¢u3nvecKkne 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a yCJIOBHSA 33/1a4M BHIOMPATh (PU3HUECKYIO
MOJI€Tb, BBIIEIATH (U3UYECKHUE BEIUYMHBI U (OPMYJbI, HEOOXOAMMBIE UIs €€ pelIeHHs,
MIPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAaYeHHS (PU3NUECKON BETHUNHBI,

penaTh KadyeCTBEHHBIC 3a/Ja4d: BBICTPAUBATH JIOTMYECKH HENPOTHBOPEUYUBYIO LIETIOYKY
paccyXACHUIA ¢ OTOPOI Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

MCIOJIb30BAaTh MPU PEIICHNHN YUeOHBIX 33/1a4 COBPEMEHHbIE HH(OPMALIMOHHbIE TEXHOJIOTUI



JUISL TIOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAMH W TPEACTABICHUS y4eOHOW M HAy4HO-
MOIYJIIPHON MH(OPMALIUH, TTOTyYEHHON U3 pa3IMYHBIX HICTOYHUKOB, KPUTHUECKU aHATTU3UPOBATh
MOJTy9aeMyt0 HHPOPMAITHIO;

OOBSCHSTh NPUHIIUIIBI ACHCTBUS MAIIHMH, TPHOOPOB U TEXHUYECKUX YCTPOWCTB, pa3inyaTh
YCJIOBUSA UX 6630HaCHOI‘O HUCIIOJIB30BAaHUS B HOBCCHHGBHOﬁ KHN3HU,

MPUBOJIUTH TPUMEPHI BKJIAJIa POCCHUCKUX U 3apyOCIKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE MTPOIIECCOB OKPYIKAIOLIETO MHUpPA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIB30BATh TCOPETUUCCKUEC 3HAHUA I10 (1)I/I3I/IKC B HOBC@HHCBHOﬁ JKU3HU 11 oOecrieueHus
0€30MacHOCTH MpH O0paIIeH!H ¢ MPUOOPAMHU U TEXHUYECKMMHU YCTPOHCTBAMH, JUISI COXPaHCHHS
3I0POBbSI U COOJIIOJICHHSI HOPM KOJIOTHYECKOTO TIOBEICHUS B OKPYIKAIOIIEH cpejie;

paboTaTh B rpymIie ¢ BBIMOJIHEHUEM Pa3IMYHBIX COLHATIBHBIX POJICH, MIIaHUPOBATH PabOTY
IpyOnbl, paNUOHAJIbHO pACHPEAENsATh OO0S3aHHOCTH M IUIAHUPOBATh JEATEIBHOCTH B
HECTaHIAPTHBIX CHUTYaIMsIX, aJeKBaTHO OICHUBATh BKJIA[ KAXIOr0 M3 yYaCTHUKOB TPYIIIBI B
peleHre pacCMaTPUBACMOM MPOOIIEMBI.
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MarnuTHOE noze.
OJneKTpOMarHuTHas
WHTYKIHS

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c

Oco3nanue
LICHHOCTH
du3HyecKoil HayKH
KaK MOIITHOT'O
MHCTPYMEHTA
MO3HAHUS MDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHIA,
BasKHEMIIICH
COCTAaBIIIONMICH
KyJbTYPBbI;
pa3BUTHE HAYYHOH
T10003HATEIIEHOCTH,
WHTEpeca K
HCCIIEN0BATEILCKOU
JIeSITEIILHOCTH.

Htoro mo pazaeny

Paznen 2. KOJIEBAHHWSA U BOJIHbBI

2.1

MexaHnyeckue 1
AJIEKTPOMArHUTHBIE
KoJIe0aHus

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

Bxirouenue Bo
B3aHMOJICHCTBHE
MIPU BBITIOJIHEHUN
HUCCIIEIOBAHMUI U
MIPOEKTOB
busznueckoi
HaIpPaBJICHHOCTH,
OTKPBITOCTD
OMBITY U
3HAHUSIM JPYTHUX.
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AKTHBHOE y4acTue

B PEIICHUH
MPAKTUYECKUX
3ajau
29 MexaHnueckue u 3 bubnuorexa [JOK Ziﬁiﬁg;ﬁ?cmn "
' 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c
HaIlpaBJIEHHOCTH,
TpeOYIOUTUX B TOM
4Hcliie U
buznIecKnx
3HAHMM.
[ToBbiieHuE
YPOBHs CBOEH
bubnuorexa [JOK KOMITETEHTHOCTH
23 Onika > https://m.edsoo.ru/7f41c97c uepe3
MIPAKTUYECKYIO
JESITETBbHOCTD.
Hroro mo pazueny 13
Pa3aen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
[ToBbiieHNE
YPOBHs CBOEH
31 OCHOBEI cIIEIUAILHON 2 bu6mmorexa [IOK KOMIIETSHTHOCTH
' TEOPUH OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c uepe3
MIPAKTUYIECKYIO
NeSITeTIbHOCTh
Hroro mo pazueny 2
Pasznen 4. KBAHTOBASA ®U3UKA
41 DneMeHThI KBaHTOBOU 3 bubnnorexa [JOK [Ipumenenue Ha
' OTITHKH https://m.edsoo.ru/7f41c97c ypoKe
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MHTEPaKTUBHBIX
dopm paboTbI
yualuxcs:
UHTEIJICKTY-
QJIBHBIX, IEJIOBBIX,
CUTYallMOHHBIX UTD,
CTUMYJIMPYIOLIUX
MIO3HABATENIbHYIO
MOTHBALIUIO
IIKOJIbHUKOB;
JIUCKYCCHIA,
KOTOpBIE TAI0T
yyaiumcs
BO3MO)KHOCTh
NpUOOPECTH OIIBIT
BEJICHUS
KOHCTPYKTHBHOI'O
Jasora.

4.2

Crpoenue atoma

bubmuoreka [JOK

https://m.edsoo.ru/7f41c97c

IIpumeHeHne Ha
YPOKE IpyIIIOBOH
paboTHI MK PabOTHI
B [1apax, KOTOpbIE
ydaT IIKOJEHUKOB
KOMaHJTHOH paboTe
Y B3aMMO/JIEHCTBUIO
C IpyIr'MMHU JEThbMH.

4.3

ATOMHOE ApO

bu6mmoreka [IOK

https://m.edsoo.ru/7f41c97c

Oco3Hanue
IIEHHOCTH
bu3HyecKoil HayKu
KaK MOIITHOT'O
WHCTPYMEHTA
MO3HAaHUS MDA,
OCHOBBI Pa3BUTHUSA
TEXHOJIOTHH,
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BaKHEHIIICH
COCTaBJISIONICH
KYJBTYpBbI;
pa3BUTUE HAYYHOH
JIF0003HATENBHOCTH,
MHTEpeca K
HCCIIEN0BATEIILCKOU
JIeSITCIIbHOCTH.

Uroro no pazneny

7

Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O06o0matoree MOBTOPEHUE

bu6nmmoreka [JOK

https://m.edsoo.ru/7f41c97c

Oco3Hanue
IIEHHOCTH
¢dusnueckoil Hayku
KaK MOIITHOI'O
WHCTPYMEHTA
MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHH,
BasKHEUIIICH
COCTaBJISIOIIICH
KYJbTYPBI;
pa3BUTHE HAYYHOH
T10003HATEIIEHOCTH,
WHTEpeca K
HCCIIEA0BATEIBCKOM
JIeSITCITbHOCTH.

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO HACOB
I10 ITPOT'PAMME

34
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