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IHosicuuTeIbHAA 3aNIHCKA

[Iporpamma mo ¢u3nke 6a30BOro YpoBHS Ha YPOBHE CpelHEro o0Iiero oOpa3oBaHus pazpaboTaHa Ha
OCHOBE TTOJIOXKCHHI ¥ TPEOOBAHMI K pe3ysIibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEeILHOM MPOTPAMMBI, TIPE/ -
ctaBieHHbIX B PI'OC COO, a Takxe ¢ yuétom ¢eaepaibHOi pabodei MporpaMMbl BOCIIUTAHUS U KOHIICTIIIHH
npernoaaBaHus yaeOHoro npeamera «dPusnka» B 00pa3oBaTelbHBIX opraHm3aiusx Poccuiickoit denepanumy,
pean3yoMX OCHOBHBIE 00pa30BaTeIbHbIEC IPOTPAMMEBL.

Copep:xanue nmporpamMmbl 1o (u3MKe HamnpaBiIeHO Ha (GOPMHUPOBAHUE ECTECTBEHHO-HAYYHON KapTUHBI
Mmupa oOyuaromuxcs 10—11 xmacco npu oOydeHun ux Gusnke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/1€es-
TeIBLHOCTHOTO Mmojaxoaa. [Iporpamma no ¢usuke coorBerctByeT TpeboBanusm ®I'OC COO k miaHUpyEeMbIM
JMYHOCTHBIM, IIPEIMETHBIM U METANIPEMETHBIM pe3yJIbTaTaM 00y4eHHs, a TAK)KE YUYUTHIBAET HEOOX0IUMOCTh
peau3alui MEXIPEAMETHBIX CBsi3ed (M3UKH C €CTeCTBEHHO-HAyUHBIMH y4eOHBIMU NpeaMmeTraMu. B Heit
OTIPEJICNIAIOTCS. OCHOBHBIC LIEJIHM M3Y4YEHUsl (PU3UKH Ha YPOBHE CpeaHero odmero oOpa3oBaHus, INIAHUPYEMbIE
pe3yJbTaThl OCBOCHUS Kypca (PU3UKU: TUYHOCTHBIE, METAlIPEIMETHbBIE, IIPEIMETHBIE (Ha 0a30BOM YpOBHE).

[IporpamMma o ¢u3suKe BKIIOYAET:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (prU3MKU Ha 0a30BOM YPOBHE, B TOM YHUCJIE ITPEIMETHBIE PE3yJIbTa-
THI 110 TOJIaM O0Y4EHUS;
coJiepkanue yueOHoro npeamera « Ou3ukay 1mo rogam o0ydIeHHS.

dusnka Kak Hayka o HanOosee OOMMX 3aKOHAX MPHUPOJIBI, BHICTYNAs B KAYeCTBE Y4eOHOTO MpenMeTa B
IIKOJIC, BHOCUT CYILIECTBEHHBIN BKJIaJl B CHCTEMY 3HaHUI 00 okpyxaromieM Mupe. LIkonbHbII Kype GU3UKH —
CHCTEMOOOPa3yIOIUil Al €CTECTBEHHO-HAYYHBIX YUYEOHBIX IMPEIMETOB, MOCKOJIBKY (pU3MUYECKHE 3aKOHBI
JeXaT B OCHOBE IPOILIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH, Ouosoruei, ¢pusndeckoil reorpadueil u act-
ponomueii. Micionp3oBanue M akTUBHOE MPUMEHEHHE (PH3MUECKUX 3HAHUN ONpeAessieT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUI B cepe SHEPreTHUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, TIOy4eHHsI HOBBIX MaTe-
pHaJIoB ¢ 3aJJaHHBIMU CBOMCTBAMH M Jpyrux. M3yueHue (pu3nku BHOCHT OCHOBHOHM BKJIaJ B (POPMHpPOBAHUE
€CTECTBEHHO-HAYYHOH KapTHHBI MUPA 00ydJaromuxcs, B (POPMUPOBAHNE YMEHHUH MTPUMEHATh HAYYHBIH METOJ
MO3HAHUS TPY BBHITOJTHEHUN UMM yUEOHBIX HCCIIeIOBAaHUH.

B ocHOBY Kkypca (QU3MKH Ui YPOBHS CpeqHEero oOmiero oOpa3oBaHUs IOJIOKEH pSAA UAEH, KOTOphIE
MO>KHO paccMaTpUBATh KaK MPUHIUIIBI €0 MOCTPOCHUS.

Hoesn yenocmunocmu. B cOOTBETCTBUU € HEU KypC SIBJIAETCS JTOTMYECKH 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepHaj U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK BOIPOCH! KIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ HeMl MaTepuan Kypca GU3NKU 00beIMHEH BOKPYT (PU3NUECKUX
Teopuii. Benymum B Kypce siBiseTcst GOpMUPOBaHHE MPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTepuH, Be-
LIECTBE U TOJIE.

Hoesn cymanumapuzayuu. E€ peanuzanus mpeanosaraeT MCHOiIb30BaHUE I'YMaHUTApHOTO MOTEHIMAaa
(hu3MYECKO HAayKH, OCMBICIICHUE CBSI3U Pa3BUTUSA (DU3UKHU C PA3BUTHEM OOIIECTBA, a TAKXKE C MHUPOBO33PEH-
YECKUMH, HDABCTBEHHBIMH M SKOJIOTUYECKUMH TIPOOIEMaMHu.

Hoes npuxraonou nanpasiennocmu. Kype Gu3nkn npeamnonaraetT 3HakOMCTBO C IIUPOKUM KPYTOM TeX-
HUYECKHUX U TEXHOJIOTUYECKUX MPHUIOKEHUH U3yUYEeHHBIX TEOPHI 1 3aKOHOB.

Hoes IKonocuzayuu pealin3yeTcs NoCpE€aACTBOM BBCACHUA 3JICEMEHTOB COACPKAHMA, MOCBSIIEHHBIX JKO-
JOTHUYCCKUM HpO6JIeMaM COBPCMCHHOCTH, KOTOPLIC CBA3aHbI C PAa3BUTUCM TCXHUKU U TCXHOJIOI‘I/If/'I, a TaKxKC
O6CY)KI[€HI/I$I HpO6J'I€M PadroOHAJIbHOI'O ITPHUPOJAO0ITIOJIBb30BAHUSA U 9KOJIOTHYECKOM 0€30IacHOCTH.

Crep:KHEBBIMU AJIEMEHTaMH Kypca (U3UKH Ha YpOBHE CpeIHEro oo1iero oopa3oBaHus SBISIOTCS QU3U-
yeckue Teopuu ((pOpMHpPOBAHME TPEACTABICHUI O CTPYKType MOCTpOeHHs (DU3UYECKOH TEOpUHu, pOIU



(yHIaMEHTAIbHBIX 3aKOHOB W MPHHIIMIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O MPUPOE, TPAHUIAX MPUME-
HUMOCTHU TEOPUH, JIJIsl OMUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHHUM U MTPOLIECCOB).

CucTeMHO- e TeIbHOCTHBIN MOIX0]1 B Kypce (PU3UKU pean3yeTcs MPek/Ie BCEro 3a CYET OpraHu3aluu
HKCHEPUMEHTANBHON AesaTenbHoCcTH o0yvaromuxcs. /s 6a30Boro ypoBHs Kypca (PU3MKH — 3TO HUCMOJIb30Ba-
HUE CHCTEMbl (PPOHTAJIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB U J1a0OpaTOpPHBIX paboT, KOTOpbIE B
nporpamMme 1o ¢gusuke 0ObeAMHEHBI B OOLIMIA CIIUCOK YUEHHYECKUX MpaKTHYeCKUX padoT. Beinenenue B yka-
3aHHOM IIepeYHe J1abOopaTOPHBIX pabOT, MPOBOJUMBIX JUIsl KOHTPOJS U OLIEHKH, OCYIIECTBJISETCS Y4YacCTHU-
KaMu 00pa30oBaTeNbHOIO Mpoliecca UCXO0/Is U3 0COOEHHOCTEH MIIaHUPOBAaHUS M OCHAILICHUS KaOUHeTa (PU3UKU.
[Ipu 3ToM obecnieunBaeTcs OBIaZeHUE 00Yy4aIOIMMUC YMEHUSIMHU [TPOBOJAUTH KOCBEHHbIE U3MEPEHUs, HCClle-
JIOBaHUS 3aBUCUMOCTEH (PM3NUECKUX BETMYUH U OCTAHOBKY OIBITOB IO IMPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonpuioe BHUMaHME yJEnseTCsl PEUICHUIO0 pacUETHBIX M Ka4eCTBEHHBIX 3ajad. [Ipu saTom mmsa pacuér-
HBIX 33]]a4 IPUOPUTETOM SIBJISIFOTCS 33J]aul C SIBHO 3aJaHHON (PU3MUECKON MOJEINBIO, TIO3BOJISIONINE TPUME-
HSITh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zelia Kypca, Tak U HHTETPUPYS 3HAHUS U3 pa3-
HBIX pa3zenoB. i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3aJaHHUS Ha OOBSICHEHHE MPOTEKaHHUs (Hu-
3UYECKUX SIBJICHUN U MPOLIECCOB B OKPYKAIOIIEH ®KU3HU, TpeOyrolue BeiOopa (hrU3nuecKoil MOJIeH ISl CUTY -
AUy MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cooterctBuu ¢ TpeboBanusiMu @I'OC COO k MaTepHaTbHO-TEXHUUYECKOMY 00ECIeYeHHI0 Y4eOHOTO
nporiecca 0a30BbId YPOBEHb Kypca (DM3UKH HA YPOBHE CPEAHETO 00IIero oOpa3oBaHUs AOKEH M3ydaThCsl B
YCIIOBUSIX TIPEIMETHOTO KaOwHeTa (PH3MKM WM B YCIOBHUSX HHTETPUPOBAHHOTO KaOWMHETa TMPEIMETOB
€CTECTBEHHO-HAYyYHOTO IMKiIa. B kabunetre Qusnku MOMKHO OBITH HEOOXOAMMOE JTabopaTopHOE 000pYI0Ba-
HUE JUIS BBITIOJIHEHUS YKAa3aHHBIX B MIPOrpaMMe Mo (PU3HKE YUSHUIECKUX MPAKTUIECKUX padoT U IEMOHCTpa-
IMOHHOE 000pYyIOBaHHE.

JlemoHCTpanmonHoe 000pynoBanne GOpMHUPYETCS B COOTBETCTBUH C MIPUHITUTIOM MUHUMAJILHOM JTOCTA-
TOYHOCTU U 00ECIIeYMBACT MOCTAHOBKY MEPEUYHCICHHBIX B MPOrpaMMe Mo (PU3UKE KIHOYEBBIX JTEMOHCTPAIIHA
JUTSL ICCJICIOBAHUS M3YYaeMbIX SIBJICHUM M TIPOIECCOB, SMITMPUIECKUX U (DyHIaMEHTAIBHBIX 3aKOHOB, UX TEX-
HUYECKUX MTPUMEHEHUH.

JIabopatopHoe 000pyAOBaHHUE ISl YYCHUIECKUX MPAKTUYECKUX PadoT (hopMUpyeTCs B BUJIE TeMaTHYE -
CKHX KOMIUIEKTOB U oOecrieunBacTcs B pacyére OJHOr0 KOMITICKTa Ha JIBYX oOydarommxcs. TemaTuueckue
KOMILJICKTBI JIA0OPaTOPHOTO 00OPYIOBAaHUS JOJDKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BaHUH
AQHAJIOTOBBIX U ITU(PPOBEIX MPHUOOPOB, a TAKIKE KOMITLIOTEPHBIX H3MEPUTEITHHBIX CHCTEM B BHJIE ITU(PPOBBIX J1a-
OGopaTopuid.

OCHOBHBIMH TIEJISIMU U3Y4YeHUS (PU3UKU B 0OIIEM 00pa30BaHUU SIBIISTFOTCS:

(hopMHpOBaHUE MHTEpECa U CTPEMJICHHs O0YyYaroIMXCsl K HAyYHOMY HM3YYEHUIO MPUPObI, Pa3BUTHE UX UH-
TEJJIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MIPEJICTABICHUN O HAYYHOM METO/Ie ITO3HAHUS U (OPMUPOBAHUE UCCIIEI0BATEIBCKOIO OTHOIIEHUS K
OKPY’KaIOILHUM SIBICHUAM;

(hopMHpOBaHKE HAYYHOT'O MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB CTPOEHHUSI MaTepUU U pyHIaMEH -
TaJIbHBIX 3aKOHOB (PU3HKH;

(¢bopMupoBaHHE YMEHUH OOBSACHATH SIBICHHUS C UCHOJIb30BAaHUEM (U3MUECKUX 3HAHUW M HayYHBIX
JI0Ka3aTelIbCTB;

(hopMHpOBaHUE MIPEJICTABICHUN O pOJId (PU3UKH JIJIS1 Pa3BUTHSL IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHO-
JIOTUH.

JlocTikeHre 3THX LieNeil oOecrednBaeTcsl pelIeHneM CIIEIYIONNX 3a/1a4 B Tpoliecce U3y4eHus Kypca
(¢u3MKK Ha ypOBHE CPEHETO 00IIero 00pa30BaHMUs:

npuoOpeTeHne CUCTeMBbl 3HAHMM 00 OOIUX (U3UYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHSX, BKIIOYAst
MEXaHHKY, MOJIEKYJIApHYI0 (U3UKY, AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI acTpodu-
3UKU;



(dbopMUpOBaHUE YMEHHUI MPUMEHSATh TEOPETUUYECKUE 3HAHUS JUJIsl OOBsICHEHUSI (DU3HMUECKUX SBIIE-
HUU B IPUPOJE U [T IPUHATHS IPAKTUYECKUX PELIEHUN B IOBCEAHEBHOM KU3HM;

OCBOEHHE CIOCOO0B pelIeHNs Pa3IMYHbIX 3ajlau C SIBHO 3aJaHHON (U3UUYEeCKON MOJENbIO, 3a/1a4,
NOJPa3yMEBAIOIIUX CAMOCTOATEIbHOE CO3aHne (PU3NIECKON MOJIEIH, aIeKBaTHON yCIOBHIM 3a-
Ja4u;

NOHUMaHHE (PU3NYECKUX OCHOB U MPUHIIUIIOB AEUCTBUS TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHYE -
CKHX IPOLECCOB, UX BIUSHUS HA OKPYXKAIOLIYIO CPENY;

OBIIQZICHHE METOJIaMU CaMOCTOSITETIbHOTO IUIAHUPOBAHMS M MPOBEACHUS (PU3NYECKHX HKC-
NEPUMEHTOB, aHAJIM3a U WHTEpHpeTalud UHPOPMAIUU, OMPENeTIeHUs TOCTOBEPHOCTH MOJyYEH-
HOTO pe3yJbTaTa;

CO3JJaHHE YCIIOBUW ISl Pa3BUTUSl YMEHHUM ITPOEKTHO-UCCIEN0BATENBCKOM, TBOPYECKOU JIESITEND-
HOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) HAa YPOBHE CpeAHEro oOiiero oOpa3oBaHMs OT-
Bojutcs 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kiracce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemspiii B mporpaMmme no (pusmke nepedeHb J1ab0paTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCSI PEKOMEHJOBAaHHBIM, YYHMTENb JENaeT BBHIOOpP MpOBEIAEHUs JTabOpaTOpHBIX pPadOT H

OTIBITOB C YYETOM MHIUBUYABHBIX OCOOEHHOCTEH 00yUaronuxcs.
Pabouas nmporpamma paccunrtana Ha 102 gacos.

Coneprkanue y4eOHOIro nmpeamera
OCHOBBI 3J1eKTPOIMHAMHKH

MarnautHoe nosie. Bekrop marnutHod umHaykuuu. Cuna Ammnepa. Cuna JlopeHuma. MarHuTHble CBOMCTBA
BEILIECTBA. JJEKTPOMArHUTHAsE WHAYKIUSA. 3aKOH DSJIEKTPOMArHUTHOW MHAYKIUU. CaMOMHIYKIIHS.
NHayKTUBHOCTB. DHEPIrHsi MAarHUTHOTO TMOJIS.

Jlaboparophas pabota Nel:«Habmonenue nelicTBUS MAarHUTHOTO TIOJIS HA TOKY

JlaGopaTtopHas padota No2: «M3ydeHue sBICHUS JICKTPOMArHUTHOW WHITYKIIHID.

Jlemoncmpayuu:

e BzanmoielicTBre mapauiebHBIX TOKOB.

e JleiicTBHe MAarHUTHOTO MOJIA HA TOK.

® YCTpOICTBO U IECTBUE aMIIEpMETPa U BOJIBTMETPA.

e OTKJIOHEHHE JIEKTPOHHOTO MMyYKa MAaTHUTHBIM TOJIEM.

® DJICKTPOMArHUTHAS UHTyKIIHS.

e [IpaBuso Jlenua.

e 3aprcumocTh DJ[C MHAYKIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TOTOKA.

o CaMOUHIYKITHSI.

e 3aBrcumocTh DJIC caMOMHAYKITUU OT CKOPOCTH M3MEHEHHMSI CHIIBI IIEJIH U OT MHAYKTHBHOCTH TIPOBOTHUKA.

Kosie0anus u BOJIHBI

Mexanudeckue kosiebanus. CBoOomHbIe KoieOanus. MaTemaTuyeckuii MasTHUK. ['apMoHnueckue koseba-
HUsl. AMIUTUTY 1A, TIEpUOI, YacToTa U (paza xonebanuii. BeinyxaeHnbie konebanus. Pezonanc. ABTokonebanus.
CBobOoanble KkosiebaHMsi B KojebareabHOM KOHType. llepuon CBOOOAHBIX 3IEKTPUUECKHX KOJIEOaHHM.
Bremnyxaennpie kojeOanus. [lepeMeHHBIH SIeKTpUYeCKUd TOK. EMKOCTP M HMHIYKTUBHOCTH B IIETH
[IEPEMEHHOT0 TOKa. MOIHOCTH B UEAN EPEMEHHOTO TOKA. PE30HAHC B 2JIEKTPUUYECKON LIETIH.

[IpousBoacTBO, mepenaya u MOTpedIeHUE NIEKTPUYECKOl dHepruu. ['eHepupoBaHUE AIEKTPUUECKON IHEp-
run. Tpancdopmarop. [lepenaua snexrpudeckoii suepruu. [IpogonbHbie U nonepeyHbie BOIHbL. J[JIMHA BOJIHBI.
CkopocTh pacnpocTpaHeHHsT BOJHBL. 3BYKOBbIe BoONHBL. HMHTepdepenuus Bomu. [lpunnun [roiirenca.
Hudpakuust BonH. M3mydeHue 351eKTpOMarHUTHBIX BOJIH. CBOMCTBa 3JIEKTPOMArHUTHBIX BOJH. [IpuHIMIIBI
paauocBs3u. TeneBuaeHue.



JlaboparopHas pabota Ne3: «Onpenenenne ycKOpeHHsl CBOOOIHOTO MaIeHUS TPU TOMOIIH MasSTHUKA.

Jlemoncmpayuu:

e CBOOOTHBIC DJIEKTPOMArHUTHBIC KOJIEOAHUsI HU3KOM YacTOTHI B KOJIeOATEIbHOM KOHTYpE.

© 3aBUCUMOCTb YaCTOTHI CBOOOJHBIX AJIEKTPOMArHUTHBIX KOJIEOAHHUM OT 3JIEKTPOEMKOCTH W WHIYKTHUBHOCTH
KOHTYpa.

¢ Hesaryxaroiue 351eKTpoOMarHuTHbIE KOJIe0aHHs B TEHEPATOPE HA TPAH3UCTOPE.

e [ToyueHue nepeMeHHOT0 TOKa MPH BPaLICHUH BUTKA B MAarHUTHOM IIOJIE.

® YCTpPOWCTBO U NPUHIIMII ACUCTBUS IreHepaTopa NEPEMEHHOTO TOKa (Ha MOJEIH).

e OcunIuIOrpaMMBbl IEPEMEHHOIO TOKA

® YCTpONCTBO U MPUHLIMII JeHCTBUSI TpaHCPopMaTopa

ellepenaya dnEKTPUYECKON HSHEPIUM HA PACCTOSHHUE C MOUIbIO TIOHMXKAIOMIETO U  IOBBIMIAIOLIETO
Tpanchopmaropa.

® DJIEKTPUUECKHUI pe30HaHC.

e M311y4eHre u npueM 3JIeKTPOMAarHUTHBIX BOJIH.

e Moaynsiiust U JETeKTHPOBAHUE BHICOKOYACTOTHBIX AIEKTPOMATHUTHBIX KOJIeOaHHIA.

Onrtuka

CeeroBble nyuu. 3akoH mnpenomieHus csera. Ilpusma. [ucnepcuss cBera. dopmyna TOHKOM JIUH3BI.
[Tomydenue n300pakeHUs ¢ MOMOIIBI0 TUH3bI. CBETOANEKTPOMArHuTHbIE BOJIHBI. CKOPOCTH CBETa U METOJIBI €€
m3mepenusi, Muarepdepennms cBera. KorepentHocts. Jludpakuust cBera. JudpakiuoHHas pelreTka.
[ToniepeunocTh cBeTOBBIX BONH. [Tonsapu3zanus cBeta. M3nydenue u cnekTpsl. lllkana snekTpoMarHuTHBIX BOJH.

JlabopaTtopHas padota Ne4: Mzmepenue mokaszaTesist MpeJoMIICHUS CTEKIIA.

JlaGoparopHasi pabotra Ne5: «OrmpeneneHre ONTHYECKON CUIBI UM (POKYCHOTO paccTOSHUS coOHparoieit
JIMH3BD).

JlabopartopHas pabota Ne6: «I3MepeHne JIMHBI CBETOBOI BOJTHBI».

Jlemoncmpayuu:

® 3aKOHBI IPEJIOMJICHHSI CBETA.

e [losiHOE OTpaxeHue.

e [Tonnyuenue naTepepeHIIMOHHBIX MOJIOC.

e Jludpakius cBeTa Ha TOHKOH HUTH.

e Jluppaxiyst cBeTa Ha y3KOW IIETH.

e PazjioxkeHue cBeTa B CIEKTP € NOMOIIbIO TU(PPAKLIMOHHON PELETKH.

e [Tonsipuzanus cBeta NOJISPOUTAMH.

e [[pyuMeHeHre NOASPOUIOB ISl U3YUYEHUSI MEXAHMUECKUX HAMPSKEHUN B IETAISIX KOHCTPYKIIMM.

KBanToBas ¢pusnka

Pa3znuynble BUIBI 3IEKTPOMAarHUTHBIX U3TYyYEHUH M UX MPAKTUYECKOE MPUMEHEHHE: CBOICTBA U IPUMEHEHHUE
UH(GPAKPACHBIX, YIBTPA(PHOIETOBBIX U PEHTICHOBCKUX H3mydeHuid. Illkanma 3MeKTPOMarHUTHBIX W3Ty4YeHUH..
[Tocrossauas Ilmanka. ®otodddexr. YpapHenwe ODitHmTeiHa s Gotodddekra. Dotonbl. Dotorddexr.
VYpaBaenue OiHmTeHa 1t potodrddexra. Poronsl. Ctpoenue aroma. OmbiThl Pesepdopna. KBanToBbie
noctynatel bopa. Moznens aroma Bomopona bopa. [Monenu cTpoeHus: aTOMHOTO sipa: MPOTOHHO-HEHTPOHHAS
MOJIeJIb CTPOCHHUsI aTOMHOTO siapa.] SAxepubie cumbl. JledekT Macchl W PHEPrHsi CBsI3M HYKIOHOB B sIIpe.
SInepnas snepreruka. Tpynnoctu teopun bopa. KBanrosas mexanuka. ['unoresa ae bpoiura. Kopryckynspraoe
BOJIHOBOM nayanmu3Mm. Jludpakiuus snekTpoHoB. Jlazepsl. MeToasl peructpanuy >JI€MEHTApPHBIX YacTHIL.
PannoakTuBHbIE NpeBpalieHus. 3aKOH pPaJuOaKTHBHOIO pacnaja. [IpoToH-HEWTpOHHAs MOJAENb CTPOECHMS
aTOMHOTO si7jpa. DHEPrusi CBA3M HYKJIOHOB B sizpe. JleneHue u cuHTe3 sanep. SaepHas sHepreTuka. BrnusHue
MOHM3HUPYIOLIEH paaualiiy Ha KUBbIE OPTaHU3MBI.

Jlemoncmpayuu:

e doTornekrpruueckuii 3PPeKT Ha YCTAHOBKE ¢ IMHKOBOM IJIATHHOM.

¢ 3aKOHBI BHEIIHETO GoTod(exTa.

® YCTpOWCTBO U ICHCTBHE MOIYIIPOBOJIHUKOBOTO M BAKYYMHOTO (DOTORJIEMEHTOB.

e YCTpOICTBO 1 niericTBHE GoTopese Ha (POTOdIeMEHTE.

e Monens onbiTa Pezepdopna.

e HeBuuMmble n3irydeHus B CIEKTPE HarpeToro Teja.

¢ CBoiicTBa HH(PPAKPACHOTO H3ITyUCHHS.

¢ CBoiicTBa yIbTpadHOIECTOBOTO H3ITYUCHHSI.

e [IIxana »JIeKTpOMarHUTHBIX U3JIyYeHUH (Tabaua).



¢ 3aBUCUMOCTD IUIOTHOCTU NOTOKA U3YUYEHHS OT PACCTOSIHUS 10 TOUEYHOTO UCTOYHUKA.

e doTornekrpruuecknii 3PpPeKT Ha YCTAaHOBKE ¢ IMHKOBOM IJIATHHOM.

¢ 3aKOHBI BHEIIHETO GoTod(heKTa.

® YCTpPOWCTBO U ICHCTBHE MOTYIIPOBOJIHUKOBOTO U BAKYYMHOTO (DOTORJIEMEHTOB.

e YCTpOICTBO 1 nielicTBHE oTopesie Ha (POTOIeMEHTE.

e Monens onbiTa Pesepdopna.

® YCTpOICTBO U IEHCTBUE CUETUYMKA HOHU3UPYIOLIUX YACTHUIL.

Crpoenne Beenennoi

Crpoenue conreunoi cucrembl. Cuctema «3emutst — Jlyna». OOmue cBenenus o ConHile (BUI B TEJIECKOT,
BpallleHue, pa3Mepbl, Macca, CBETUMOCTb, TeMIlepaTypa COJIHIIA U COCTOSIHHE BelIecTBa B HEM, XUMUYECKUUN
coctaB). McTounuku sHepruu u BHyTpeHHee ctpoenne Coinnia. Gusndeckas npupona 3s8e3a. Hamra [Nanaktuka
(cocTaB, cTpoenue, nBxkeHHe 3Be3]] B ['anaktuke u ee BpamieHue). [IporcxoxxaeHre U 3BOTIONUS TaTaKTHK U
3BE3.

Jlemoncmpayuu:

e Mozenb COTHEYHON CUCTEMBI.

e Tesutypuid.

e [ToaBIKHAS KapTa 3BE€3IHOTO HedA.

IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoenne yueOHOro mnpeamera «®dusnka» Ha ypoBHE cpenHero obmero oOpas3oBaHusi (0a3oBBIi
YPOBEHb) JIOJKHO OOECHEYHUTh JOCTUKEHHE CIEAYIOUIMX JIHUYHOCTHBIX, METAlpeAMETHBIX U HPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUA ydeOHOro mpenmera «Dusnkay HOKHBI OTpakaTh TOTOBHOCTh U
CIOCOOHOCTh O0YyYalOMMXCS PYKOBOICTBOBATbCA C(POPMHUPOBAHHOW BHYTPEHHEW TIO3WIMENH JIMYHOCTH,
CUCTEMON IIEHHOCTHBIX OpHUEHTAllUW, TO3UTUBHBIX BHYTPEHHHX YOEXKIEHHUI, COOTBETCTBYIOIIUX
TpaAUOUOHHBIM  LCHHOCTIAM pOCCHfICKOI‘O 06H_[€CTBa, paclimpCHuC JKU3HCHHOI'O OIlblITa HW  OIbITa
JEATEIBbHOCTH B IPOLIECCE PeaN3allii OCHOBHBIX HAIllPaBJICHUN BOCIIUTATEIbHOM ESITEIbHOCTH, B TOM YHCIIE
B YaCTH:

1) rpakaaHcKoro BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh TPAXKAAHCKON MO3MLMU OOYYaIOUIETrocs KaK aKTMBHOTO M OTBETCTBEHHOT'O 4JIECHA
poccuiickoro oOIIecTBa;

MPUHATUC TPAAULUOHHBIX OGH.IC‘ICJIOBC‘ICCKI/IX TFYMaHHUCTUYCCKUX U JCMOKPATUUICCKHUX LICHHOCTGIZ;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIbHOCTh B MHTEpECax Ipa’kJaHCKOro OOINEeCTBa, y4acTBOBaTh B
CaMOYyIPaBJIEHUHU B 00pa30BaTEIbHON OpraHU3ally;

YMEHHE B3aHMOJICICTBOBATh C COLMAIbHBIMU HHCTUTYTAMHU B COOTBETCTBHHM C UX (YHKUUAMU U
Ha3HAYEHHEM;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKON NEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUMCKOMN T'Pak1aHCKON MICHTUYHOCTH, MaTPUOTHU3MA;

HNEHHOCTHOC OTHOIICHUEC K IrOCYJapCTBECHHBIM CUMBOJIAM, TOCTHXCHUSIM pOCCHfICKPIX y‘IéHbIX B O6HaCTI/I
(bU3HUKHN U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHMUS;

CHOCOGHOCTL OLCHMUBATHL CUTYAlIUIO U NIPUHUMATh OCO3HAHHBIC PCHICHUSA, OPUCHTHPYACH Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUYEHOTO;

OCO3HaHME JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMUHUBOTO OyIyIIEero;

4) 3cTeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYasi SCTETHKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO (pU3HUECKON
HayKe;

5) TpyA0BOro BOCIIUTAHUS:



HHTEpEeC K pa3udHbIM cepam mpodheccHnoHaNbHOM NeITeTbHOCTH, B TOM YHCJIE CBS3aHHBIM C (DU3UKOU
Y TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oymyiiel mpodeccuu W pean30BbhIBaTh COOCTBEHHBIC
KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CTIIOCOOHOCTHh K 00pa30BaHUIO M CaMOOOpa30BaHMIO B 001acTH (HU3MKUA HA TPOTSIKEHUU
BCEM KU3HU;

6) IK0JI0rM4ecKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYPHI, OCO3HAHUE TI00ATHHOIO XapaKTepa IKOJIOTHYECKUX
npo0em;

IJIJAHUPOBAHUE U OCYLIECTBICHUE JEHCTBUM B OKPYXKAlOLIEH Cpele Ha OCHOBE 3HAHUA LEleu
YCTOHYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciIMpeHue OMbITa JesTEIbHOCTH SKOJOTUIECKON HAMIPABIEHHOCTA Ha OCHOBE UMEIOIUXCS 3HAHHUM 110
busuke;

7) HeHHOCTH HAYYHOT'O MO3HAHMSA:

c(OpPMUPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO  pPa3BUTHS
¢bu3nveckoil HayKH;

OCO3HAaHWE LIEHHOCTH HAay4YHOM JesSTeNbHOCTH, TOTOBHOCTb B IMPOLECCe HU3YYEeHUS (PUUKU
OCYIIECTBIISITh IPOSKTHYIO M UCCIIEIOBATENLCKYIO e TEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE.

METANPEIAMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHbIe YHUBeEPCcAJbHbIE YUeOHbIE TeHCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

CaMOCTOSTENIBHO (hOPMYJIMPOBATh M aKTyJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpEeNEeATh UEH IeATeIbHOCTH, 33aBaTh apaMeTPbl U KPUTEPUHU UX JTOCTHKECHHUS;

BBISBJIATh 3aKOHOMEPHOCTU U MTPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SBIICHUSX;

pazpabareiBaTh IUIaH pEIIEHUS MpoOJeMbl C Y4Y€TOM aHaldu3a UMEIONIMXCS MaTepHUadbHBIX U
HEMaTEepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B ACATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIEJIAIM, OLIEHUBATh PUCKU
MOCJICACTBUH JIESITEILHOCTH;

KOOPJIMHHUPOBATh U BBIMONHATH Pa0OTy B YCIOBHUSX PEabHOTO, BUPTYAIbHOTO M KOMOMHHPOBAHHOTO
B3aMMOICHUCTBHS,

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX TTPOOIIEeM.

basoBble ucciienoBare/ibCKue AeMCTBUS:

BIIAIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METOIaMU (PU3UYECKON HAYKU;

BJIQJICTh HaBBIKAMHU Y4YEOHO-UCCIICNOBATEILCKOW M TPOCKTHOM JAESITEIIBHOCTH B 00JacTu (PU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOATEIHLHOMY IIOMCKY METOJIOB pEIIeHUs 3afad (U3NYECKOTO
CoJIepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METO/IOB ITO3HAHMUSI;

BIIQJIETh BUJAMH JESATEILHOCTH MO TOMYYEHUIO HOBOTO 3HAHMS, €r0 HHTEPIpPETAIlluH, MPeoOpa30BaHUIO
Y IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYyaIUsIX, B TOM YHCJIE TIPHU CO3aHUH YUEOHBIX TPOCKTOB B 00J1aCTH
¢bu3uky;

BBISABJIATh TPUYUHHO-CIICJICTBEHHBIE CBS3UM M AaKTyaJIM3UPOBaTh 3a7ady, BBIABUTATh TUIIOTE3Yy €€
pELIeHUs], HAXOIUTh apTyMEHThI AJi J0Ka3aTeIbCTBA CBOMX YTBEPKIEHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUU
penieHus;

aHAIM3UPOBAaTh IOJIYYEHHBbIE B XOJ€ pEUICHUS 3aJayd pPe3yJibTaTbl, KPUTHUYECKU OIEHUBATH HUX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYIHPOBATh COOCTBEHHBIEC 3a/1a4ll B 00PA30BATEIILHON JIEATEIHHOCTH, B TOM YHCIIE TIPU
M3Y4YEeHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh NIEPEHOCHUTD 3HAHUS 110 (PU3HKE B MPAKTUUECKYIO 001aCTh )KU3HEACATEIHHOCTH,

yMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC MTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEILICHUS.

Pabora ¢ unpopmaumeii:

BIIIETh HaBBIKAMU MONTy4eHUs: nHGOpMauu (PU3MUECKOTO COIePIKaHUs U3 HCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh TIOWCK, aHaJIW3, CHUCTEMATHU3aIlMI0O M WHTEpHpeTanuo uHbopmanuu
pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,



OLIEHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

UCTIONIB30BAaTh CpeACTBAa HMH()OPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTMH B PpEIICHUU
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX WU OPraHU3allUOHHBIX 3ada4 C CO6JHOILCHI/ICM Tpe6OBaHHﬁ SpPTrOHOMMKH,
TEXHUKH OE30MacCHOCTH, THIHEHBI, pecypcocOepeKeHnsl, TPaBOBBIX M OITHYECKHX HOPM, HOPM
UH(POPMALMOHHOM 0€30MacHOCTH;

CO371aBaTh TEKCThl (M3MYECKOTO COAEPKAHMS B PA3NUYHBIX (opMaTax ¢ yd4ETOM Ha3HAUYCHUS
nHpOpMAaILIHU U LIEIEeBOI ayAUTOPHH, BEIOUpask ONTUMAIBHYIO ()OpMY MPECTABICHUS U BU3YyaIH3alllu.

KoMMmyHuKaTHBHBIC yHHBepcaIbHbIe y4eOHbIE e CTBUSA:

OCYILECTBIIATh OOILIEHNE HA YPOKaxX (PU3MKU U BO BHEYPOUHOH 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(DINKTHBIX CUTYallMid U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/CTB;

MIOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHIUBHLyaJbHON paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ y4y€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
KayKJJOTO WIEHA KOJIJIEKTUBA;

IIPUHUMATH LI COBMECTHOM JIESITEIBHOCTH, OPTaHMU30BBIBATH U KOOPAMHUPOBATH NEHUCTBUA IO €€
JOCTIDKEHHIO: COCTAaBJIATH IUIAH JIEHCTBUHN, paclpenensiTh POlId ¢ Y46TOM MHEHHUI yYaCTHHUKOB, 0OCYXIaTh
pe3yJbTaThl COBMECTHON PabOTHI;

OLIEHMBATh KayeCTBO CBOETO BKJAJa M KaKJOTO0 Y4YacTHHKA KOMAaHAbl B OOIIMH pe3yiabTaT IIo
pa3pabOTaHHBIM KPUTEPHSIM;

IpeaaraTb HOBbIE IIPOEKTHI, OLIEHUBATh MJIEU C MO3MLMH HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBIIATH IIO3UTMBHOE CTPATETMYECKOE IIOBEJCHUE B PA3IMYHBIX CUTYalMsX, MPOSABIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHble YHHBepcaJibHble yUeOHbIe 1eiCTBUS

Camoopranuzanus:

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATENIbHYIO AEATENBHOCTh B 001acTH (DPU3MKU M aCTPOHOMHH,
BBISBIISITH IPOOJIEMBI, CTAaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33JauH;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHHs PAaCcYETHBIX M KA4ECTBEHHBIX 3a7ad, IUIAH BBIIIOJIHEHUS
MPAKTUYECKOH pabOTHI C yUETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BOZMOXKHOCTEH M MPEAIOUYTEHHH;

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM;

pacupsATh paMK1 y4eOHOTro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO W TIPOSBICHUIO SPYAUIIMH B 0071aCTH (PU3UKH, TIOCTOSTHHO TOBBIIIATH
CBOM 00pa3oBaTENbHBIN U KyJIbTypHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOLHOHAJIbHBIH HHTELIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBHE
PE3yJIbTAaTOB LIEISIM;

BJIQJIeTh HABbIKAMM I[IO3HABATEIbHOM pe(eKCHH KaK OCO3HAHUS COBEpLIAEMbIX JCUCTBUA U
MBICIIUTENIBHBIX MTPOLECCOB, UX PE3yNIbTaTOB U OCHOBAHMIA;

WCTIOJIb30BaTh MPUEMBI peIeKCHN IS OLICHKH CUTYAIH, BEIOOpA BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHIKEHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTBI IPYIHX IIPU aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IIPUHUMATH ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHMBBI U apTYMEHTBI IPYIHX IIPU aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpouecce AOCTHKEHMS JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHMS MPOTPaMMBbI MO (DU3MKE ISl YPOBHS
cpeaHero ooOmero o0pa3oBaHMA Yy OOydarOIIMXCsl COBEPIICHCTBYETCS SMOLMOHAIbHBIM HHTEIUIEKT,
MpenoiararoImuii COpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOLIET0 CIIOCOOHOCTh IOHUMATh CBOE 3MOIMOHAIBHOE COCTOSIHME, BUIEThb
HaIpaBJICHUS Pa3BUTUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMs, BKJIIOYAIOIIErO0 CaMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIOCOOHOCTh AAANTHPOBATHCA K SMOIMOHAJIBHBIM HM3MEHEHUSM U MPOSBIATH T'MOKOCTb, OBITh
OTKPBITBIM HOBOMY;



BHYTPEHHEH MOTHBALIMK, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTHMKEHHUIO ILEeJId U YCHeXy, ONTHUMU3M,
WHUIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

AMMATHH, BKIIOYAIOMIEH CIMOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSHUE JIPYTHX, YYUTHIBATH €TO
MIPHU OCYIIECTBICHUN OOLIEHHS, CIIOCOOHOCTH K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C APYTHMMH JIOIBMH,
3a00TUTHCSA, IPOSBISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATDBI

K konny oOydenus B 11 kJjacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)KaTh
c(OPMHPOBAHHOCTh Y O0YYAIOIIUXCA YMEHUIL:

JEMOHCTPUPOBAaTh Ha NpUMEpax pojib U MecTO (QU3MKU B (OPMUPOBAHUU COBPEMEHHON Hay4yHOU
KapTUHBI MHMpA, B Pa3BUTHUH COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B NMPAKTUYECKOW AEATEIBHOCTHU JIIOICH,
LEJOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBIBATh TPAHULBI IPUMEHEHHS H3YYEHHBIX (PU3NYECKUX MOJEINe: TOUSUHbIN 3JIEKTPUIECKUNA 3apsi,
Jdy4 CBETa, TOYEUHBIM HCTOYHMK CBETa, fiJlepHas MOJENb aToMa, HYKJIOHHas MOJENb aTOMHOIO sijpa IpH
peuieHny (GU3NUECKUX 3a/1a4;

pacrno3HaBaTh (GU3HUECKUE SBJICHUA (ITPOIECCHl) U OOBACHITh MX Ha OCHOBE 3aKOHOB 3JICKTPOAMHAMUKH
U KBaHTOBOM (M3MKM: 3JEKTpUUECKas HPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE
JEICTBUS TOKAa, B3aUMOJECHCTBUE MAarHuWTOB, 3JIEKTPOMAarHUTHAsE MHAYKLHUSA, TEHCTBUE MAarHUTHOTO IOJII Ha
MIPOBOJHUK C TOKOM M JBHXKYIIMHCS 3apsiji, JIEKTPOMAarHUTHbIE KOJICOAHUS W BOJIHBI, NPSIMOJMHEHHOE
pacnpoCcTpaHEHHE CBETa, OTPaKEHUE, MpeoMIIeHHEe, UHTephepeHlns, AUPpakuus U HOJIsSpuU3alis CBETa,
mucrepcusi  cBeta, Qorosnektpuueckuid dpdext (potosrddexr), cBeToBoe naBieHHE, BO3HUKHOBEHUE
JMHEHYaToro CreKkTpa aroMa BOJI0Op0/1a, ECTECTBEHHAs U UCKYCCTBEHHAs PaJIMOaKTUBHOCTD;

OIHUCHIBAaTh U3yUYEHHbIE CBOMCTBA BEILECTBA (3JIEKTPUUECKHUE, MArHUTHBIE, ONITUYECKHUE, IIIEKTPUUECKYIO
MIPOBOAMMOCTh Pa3JIMYHBIX CpEA) M DJIEKTPOMArHUTHbBIE SBJICHUS (IIPOLECCHI), HCHOJB3YS (QHU3UUECKUE
BEJIMUUHBL: JIEKTPUUECKUN 3apsl, CHUJIa TOKA, JIEKTPUUYECKOCHANIPSHKEHHE, dJIEKTPUUYECKOE CONPOTUBIIEHUE,
Pa3HOCTh MMOTEHLIMAJIOB, IEKTPOIBIIKYILAs CUia, paboTa TOKa, MHIAYKIMS MarHUTHOTO MoJis, cuiia Amrepa,
cwia JlopeHna, MHAYKTUBHOCTb KAaTYyILKH, SHEPIHsI JJIEKTPUUYECKOIO0 M MarHUTHOTO IOJIEH, IEPUOA U 4acTOTa
KoseOaHuil B KoseOaTeIbHOM KOHTYpE, 3aps] U CUjla TOKA B MPOLIECCE TapMOHUUYECKUX 3JIEKTPOMArHUTHBIX
KosnebaHui, (HOKyCHOE pacCTOSHHME U ONTHUYECKas CHjla JIMH3bI, IPU ONMCAHUU MPABUIBHO TPAKTOBATbH
(¢u3nyecKuil CMBICT HCHOJNb3YEMbIX BEJIWYMH, WX OO0O3HAUEHUS W €AMHHULBI, YKa3blBaThb (HOPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (PU3UUECKYIO BEJIMUHUHY C APYTUMU BETUYHMHAMU;

OIHCHIBAaTh N3YUYECHHbIE KBAHTOBBIC SIBJICHUS U MPOILECCHI, UCIOJB3YS (PU3MUECKHE BEJIUYUHBI: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI M 4aCTOTa CBETA, SHEPTUs M UMITYJIbC (POTOHA, IEPHOJ MOJTypacnaja,
SHEpPrusl CBSI3U aTOMHBIX S/I€p, NIPU ONUCAHUM IMPABWIBHO TPAKTOBAaTh (PU3MUECKUH CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, UX 0003HAUCHHS U €AMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY
C IpyTUMH BEJIMYMHAMHU, BBIYUCIIATH 3HAaUCHNUE (PU3HUECKOIN BEIUYUHBL;

aHAJM3UPOBATh (PU3HUECKHE MTPOLECCHI U SBICHUS, UCTIONb3YS (PU3NUECKUE 3aKOHBI M IPUHLIUIIBL: 3aKOH
Oma, 3aKOHBI TOCJEI0BATEIbHOTO W MapajUIeIbHOTO COEIMHEHUS MPOBOAHMKOB, 3akoH Jlxoyns—Jlenna,
3aKOH 3JIEKTPOMAarHUTHOW MHIYKIMH, 3aKOH MPSMOJIMHEHHOTO pacIpOCTPAaHEHUs CBETA, 3aKOHBI OTPAXCHUS
CBETa, 3aKOHBI MIPEJIOMIIEHUS CBETA, ypaBHEHHE DHHINTEHA 11 hoTodpdeKTa, 3aKOH COXpaHEHUs SHEPTHH,
3aKOH COXPaHEHUS HMIIYJIbCA, 3aKOH COXPAaHEHUS 3JIEKTPUYECKOro 3apsijia, 3aKOH COXPAHEHHs MacCOBOTO
yycia, nocTyjaaTel bopa, 3aKoH pajoakTUBHOTO paclaja, MPU 3TOM pa3nyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YecKoe BhIpaKEHHE U YCIOBUS (TPaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OIIpe/IeIIATh HAllPABJIEHUE BEKTOpAa MHAYKLIUU MAarHUTHOTO I0JIs POBOJHUKA C TOKOM, CHJIbI AMIiepa u
cuisl JIopeHua;

CTPOUTH U ONUCHIBATH U300pAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€PKaJIOM, TOHKOU JIMH30M;

BBIMOJIHATh AKCIEPUMEHTHI 110 MCCIECTOBAHUIO (PU3MUYECKUX SBICHUN U MPOLECCOB C MCIIOJIb30BaHUEM
NPSIMBIX M KOCBEHHBIX H3MEPEHM: Mmpu 3TOM (OopMyaupoBaTh IpobiieMy/3afadyy U TUIIOTE3y Y4eOHOTo
9KCHEPUMEHTA, COOMpaTh YCTAHOBKY M3 HPEIJIOKEHHOI0 000pY/J0BaHUS, IPOBOJAUTE OMNBIT U (POPMYJINPOBATH
BBIBO/IBI;

OCYILIECTBIISATh MpPsSMble M KOCBEHHbIE M3MEpEHMs (U3UUECKUX BEJIWYMH, IPU 3TOM BBIOMpAThH
ONTHUMAaJbHBIN CIOCOO M3MEPEHUS U HCII0JIb30BaTh U3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEN U3MEpEHUl;

UCCIIeI0BaTh 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH C HCIOJIb30BAaHUEM HPSMBIX U3MEPEHUI: MPU 3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (DMKCHPOBATH PE3YJIbTAaThl IMOTYYEHHON 3aBUCUMOCTU (PU3NYECKUX BEIUYUH B
BUie Ta0MIl ¥ rpa)uKoOB, J1eaTh BHIBOBI [0 Pe3yIbTaTaM MCCIIEJOBAHUS;



coOmonaTh mpaBuia O€30MacHOrO TpyAa MpHU MPOBEACHUH HCCICNOBAHUNH B paMKax ydeOHOro
IKCIIEPUMEHTA, YIeOHO-HCCIIEIOBATEIILCKON 1 MTPOSKTHON JESITENBHOCTH C HCHOIb30BAaHUEM U3MEPHTENbHBIX
YCTPOMCTB U 1a00paTopHOro 000py10BaHUS;

penate pacy€THBIC 33/1a41 C SIBHO 331aHHOM (U3MUECKOIl MOJIEIIbIO, HCHONB3YS (PU3NUECKHIE 3aKOHBI U
MPUHIUIBI, HA OCHOBE aHAIM3a YCIIOBHS 33Jayd BBIOMpPATh (PU3UUECKYI0 MOJIENb, BBIIEIATH (PU3HUYECKHE
BEJIMYMHBI U (OPMYJIBI, HEOOXOOUMBIE A €€ PElIeHHUs, MPOBOANUTH PACUETHl M OLEHHBATH PEATbHOCTH
MOJTyYEHHOTO 3HaYeHUS (PU3NIECKON BETMUNHBL;

pemaTe Ka4eCTBEHHBIC 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHMBYIO LIETIOYKY PACCYX ICHHUH C
OTIOPOi Ha MU3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

UCTIONIB30BAaTh MPU PEUIEHWH YYEOHBIX 3a7ad COBPEMEHHBIE WH(OPMAIOHHBIE TEXHOJOTHUH IS
MOUCKA, CTPYKTYPHUPOBAHHUS, WHTEPOpPETAllMM M TPEACTaBICHUS Y4YeOHOH M  HAy4HO-IIOMYJISAPHOMN
nHpOpMaINK, TOMYYEHHOH W3 pa3IMYHBIX HCTOYHHKOB, KPUTHYECKH AHAJIM3MPOBATH IOIY4aeMYyIO
nHpOPMALHUIO;

OOBSCHSTH MPHUHIMITEI ICHCTBUS MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inNyaTh YCIOBHS HX
0€30MacHOr0 MCIOIb30BaHUS B IOBCEAHEBHOM KU3HH,

NPUBOJUTE HPUMEPH BKJIAJa POCCHHUCKUX W 3apyOeKHBIX YUEHBIX-(H3MKOB B Pa3BUTHE HAyKH, B
00BsICHEHHE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIb30BAaTh TEOPETHYECKHE 3HAHWSA 1O (U3MKE B IIOBCEIHEBHOM JKM3HH Ui O0ECHeYeHus
0€30MacHOCTH IpU OOpaIIeHUuH ¢ IPUOOPaMU M TEXHUYECKUMH YCTPOUCTBAMM, JJISi COXPAHEHUS 3/10pPOBbS U
COOJIIOIEHHS HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOMIEH cpee;

paboTaTh B TpYIIE C BHIIOJIHEHHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IIAaHUPOBATH PAaOOTy TPYMIIbI,
palMOHAIBHO PAcIpeAessiTh OO0S3aHHOCTH WM IUIAHUPOBATH JIESTENBHOCTh B HECTAHAAPTHBIX CHTYAIlHAX,
a/IeKBaTHO OIIEHWBATh BKJIAJ] K&KIOTO U3 YYACTHUKOB IPYIIIbI B PEIICHUE pacCMaTpUBaeMOM MPOOIIEMBI.

TemaTuveckoe MIIAHUPOBAHUE

TemaTuyeckoe IUIAHUPOBAHUE COCTABIIECHO C YYETOM IMPOTPAMMbI BOCITUTAHUSI.

[TatproTrueckoe BociuTaHuUE:

—TIPOSIBJIICHHUE UHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKON PU3NIECKON HAYKH;

—IIEHHOCTHOE OTHOUIEHHE K JIOCTHKEHHUSIM POCCUHUCKUX YUEHBIX-(QU3UKOB. ['pakJaHCKOe U JTyXOBHO-
HPaBCTBEHHOE BOCITUTAHUE!

—TOTOBHOCTh K AaKTHBHOMY YYacTHIO B 0OCYXJIE€HUU OOIIECTBEHHO3HAYUMBIX M ATHUECKHUX MpPOOIsieM,
CBSI3aHHBIX C MIPAKTHYECKUM MMPUMEHEHUEM JOCTHKCHHUH (PU3UKU;

—OCO3HaHHE Ba)KHOCTH MOPAJIbHO-ITUUECKUX MPUHIIUIIOB B IEATEIBHOCTH YUEHOTO.

DCTEeTUYECKOE BOCIIUTAHUE:

—BOCIIPUATHE JCTETUYECKMX KadecTB (U3UYECKON HaykKu: €€ TapMOHUYHOTO IOCTPOEHMSI, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

lenHOCTH HAYYHOTO MMO3HAHUS:

—OCO3HaHKE IIEHHOCTH (PU3NYECKON HAyKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI PA3BUTHS
TEXHOJIOTHUM, BaXKHEUILIEH COCTABJISIONICH KyJIbTYPHI,

—pa3BUTHE HAYYHOW JFOOO3HATENHFHOCTH, WHTEpECa K HCCIIENOBATENbCKON AesTenbHOoCTH. DOopMUpOBaHUE
KyJbTYPbI 3J0POBbSI U SMOIIMOHATIBHOTO OJIarONOIy Hs:

—OCO3HaHHWe IEHHOCTH 0Oe30macHoro oOpas3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BaXKHOCTH
MpaBUJI OE30MaCHOTO MOBEIEHUS Ha TPAHCIOPTE, HA AOPOrax, C JMEKTPHUUECKUM U TEINIOBBIM 000PYI0BAaHUEM B
JIOMAIIHUX YCJIOBUSIX;

—c(opMHUpPOBAaHHOCTh HaBbIKa pedIeKCHH, MPHU3HAHHE CBOEro MpaBa Ha OMIMOKY M TaKOro K€ IpaBa y
JIPYTOro 4esoBeKa.

TpynoBoe BociuTaHue:

—aKTUBHOE Yy4YacTHE€ B pEIICHWU TMPAaKTUYECKUX 3adady (B paMKaxX CEMbH, IIKOJbI, TOpOJAa, Kpas)
TEXHOJIOTMUYECKON U COLMaTbHON HANPaBICHHOCTH, TPEOYIOIIKMX B TOM YKcCie U (PU3NYECKUX 3HAHUI; HHTEpec
K IPAaKTUYECKOMY M3yUEHHIO Mpodeccuii, CBA3aHHBIX ¢ (PU3UKOI.

DKOJIOTUYECKOE BOCIIUTAHUE:

—OpHEHTAIUsl Ha MPUMEHEeHHE (U3NYECKUX 3HAHWUU JJIsl PElICHHs 3aa4 B 00JacTU OKpYKAIOIIEH Cpeibl,
TUTAHUPOBAHMS TTOCTYIIKOB U OLIEHKH UX BO3MOKHBIX TIOCJIEICTBUMN I OKPYXKAIOIIEeH Cpeibl;



—O0CO3HaHKE II00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel WX PEIICHUS.
Ananranys 00yJaromerocsi K U3MEHSIOIUMCS YCIOBHUSAM COIMAIIBHON U TIPUPOTHOMN CPEIIBI:

—T0TpeOHOCTh

HaAIpPaBJIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSIM JIPYTHX;
—TOBBIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IESITeIbHOCTD;

—T0TpeOHOCTh B OPMUPOBAHUHU HOBBIX 3HAHHM, B TOM yucie GOpMyJIUpPOBATh UAEU, TIOHATHUS, TUTIOTE3bI O

bu3HYECKUX 00BEKTAX U SIBICHUSAX;
—O0CO3HaHHEe NePHUITUTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1acTh (pU3UKH;
—IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

—CTPEMIICHUEC AHAJIM3UPOBATH W BBIABJIATH B3AaMMOCBA3U IIPUPOIBI, O6HICCTBa 1 DKOHOMHUKH, B TOM YHCJIE C

UCTIOJIb30BaHUEM (PU3MYECKUX 3HAHMIA;

—OIlleHKa CBOUX JEHCTBHM ¢ y4E€TOM BIUSHUS HAa OKPYKAIOIIYI0 Cpedy, BO3MOXHBIX TIJIOOATBHBIX

BO B33.PIMOI[€I>1CTBPIPI Ipu  BBINIOJIHCHUA I/ICCJIC,Z[OBaHI/Iﬁ U IIPOCKTOB

MOCJIEICTBUM.
No HasBaHue paspena (Tembl) KonuuecTtBo
n/n YyacoB
OCHOBbI 3/1EKTPOANHAMUKN 14
2 |KonebaHune 1 BOJHbI 29
3 |OnTuKa 26
4 |OcHOBbI CrieymanbHON Teopun 3
OTHOCUTESIbHOCTN
5 |KBaHTOBas pn3nKa 23
6 |CTpoeHune BceneHHOW 5
7 |loBTopeHue 2
NToro 102

¢buznueckoi
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