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Coaepxanue o0yyenus B 11 kiacce.

Pa3nes 1.2yiekTpoAnHAMuKA.

Tema 1. MarnuTtHoe noJjie. JIEeKTpOMarHuTHAsI UHTYKIIHS.

[TocrostHHplE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MarHuToB. MarnutHoenone. Bekrop
MarHuTHOM WHAYKUMH. [IpuHOMD cynepnosuumyM MarHuTHBIX Iojed. JIuHMM MarHuTHOU
nHAykuuy. KapTuHa TuHUI MarHUTHOW MHAYKLUY 0JIs HIOCTOSIHHBIX MarHUTOB.

MaruuTtHoe noJjie IpoBoJIHUKA ¢ TOKOM. KapTuHa JIMHUN MHAYKIUHA MarHUTHOTO MOJISL JUIMHHOTO
IPSIMOTO TPOBOJAHMKA U 3aMKHYTOTO KOJIBLIEBOTO IPOBOJ-HHMKA, KAaTyIIKHM € TOKOM. OmbIT
Opcrena. BzanmoeiicTBue NpoBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaynb U HampasiieHue. /[BukeHHe 3apsKEHHOM 4YacTHIbl B OJHOPOJHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SBneHue  DIEKTpOMAarHUTHOM  MHAyKOMM. [IOTOK  BEKTOpa  MarHUTHOM  MHAYKIIHH.
DNeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpPOMarHUTHON uHykiuu dapanes.

BuxpeBoe nanekTpuueckoe IoJie. OJEKTPOABWKYIIAs cujla MHIYKIUH B IPOBOJHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OJTHOPOJAHOM MarHUTHOM MOJI€.

[IpaBuiio Jlenna.

NHaykTuBHOCTD. SIBIEHNE CAMOMHAYKIMHU. DIEKTPOABIKYIIAS CHJIa CAMOMHTYKIIHH.

DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

Texuuyeckne  ycTpolicTBa W MPaKTUYECKOE IPUMEHEHHE:  IOCTOSHHBIE  MAarHWTBHI,
AIIEKTPOMArHUTHI, FIEKTPOABUTaTENb, YCKOPUTENIHU 3JIEMEHTAPHbIX YaCTULl, MHAYKIIMOHHAS M1€Yb.
JeMoHCcTparmu.

OmneIT Opcrena.

OTKIJIOHEHHE AEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIA.

B3anmopeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

JHerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD EKTPOIBHXKYIEH CHIIBI MHAYKIIMHU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MTOTOKA.
SIBneHne caMOMHIYKIUH.

YueHnuecKui IKCIEPUMEHT, J1abopaTopHbIe PabOTHI.

N3yueHne MarHuTHOTO MOJIsI KaTYIIKU ¢ TOKOM.

WccnenoBanue AeCTBUS MOCTOSIHHOIO MAarHWTa HAa PaMKY C TOKOM.

WccnenoBanue sBJIEHUS 31€KTPOMArHUTHOM MHIYKIIMH.

Pa3pen 2. Kosie0anus 1 BOJIHLI.

Tema 1. Mexanuueckue 1 dJIEKTPOMAarHUTHBIE KOJICOaHHUS.

Konebartenbnast cuctema. CBoOOHBIE MeXaHMUECKUE KoyieOaHus. ['apMoHMYecKkue KoJieOaHwusl.
[lepuon, uvactora, ammuuTtyga U ¢daza konebanuid. IlpykuHHBII MasTHUK. MaTemaTuuecKui
MasTHUK. YpaBHEHHE rapMOHHYECKUX Koliebanuil. [IpeBpaienue sHepruu npyu rapMOHUYECKUX
KoJIeOaHUsX.

KonebarenbHbiit  koHTYp. CB0OOAHBIE 3JIEKTPOMAarHUTHbIE KOJICOAaHUS B  HUJCAIBHOM
Koye0aTeIbHOM KOHType. AHAJIOTHUS MEXKJIy MEXaHWYeCKMMHU M DJIEKTPOMAarHUTHBIMU
kosnebanuaMu. Popmyna TomcoHa. 3aKOH COXpaHEHHs SHEPrUM B HUJEATBLHOM KoJeOaTeIbHOM
KOHTYPE.

[IpencraBnenre o 3aTyxaroIUX KojeOaHMsSX. BbIHyX/IeHHbIE MeXaHMYeCKHe KoJaeOaHMs.
Pe3onanc. Beinyx/ieHHbIE 271€eKTpOMarHuTHbIe kKojeOanus.Ilepemennblil Tok. CHHYCOUIAIbHBIHI
IIEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJHOE M JEHCTBYIOLIEE 3HAUEHUE
CWJIBI TOKA U HaIPSDKEHUSI.

Tpancopmarop. IIpousBoiacTBo, mepesaya U MOTPeOJICHUE IIEKTPUUECKOW SHEPrHH.
OKOJIOTUYECKME PUCKH TpU MPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa wHcnonab3oBaHUSA
JIEKTPOIHEPTUH B MOBCEAHEBHOM )KU3HU.



TexHuueckne yCTpOMCTBAa M INPAKTHUUECKOE IPUMEHEHUE: JIEKTPUYECKHM 3BOHOK, I€HEpaTop
IIEPEMEHHOT0 TOKa, JMHUU 3JIEKTpoInepeaay.

JlemoHcTpanuu.

UccnenoBanue MapaMeTpoB K0JIe0aTeIbHON CUCTEMBI (MIPYKUHHBIN

WJTM MAaTEMaTUYECKUN MASITHUK).

Habmoienue 3aTyxarommx KoJIeOaHmii.

HccnenoBanue cBOMCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmoenue pe3onanca.

CB00OIHBIE AIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMmmsl (3aBUCHMOCTH CHJIBI TOKA U HAIIPSIKEHUSI OT BPEMEHH) JIJIs1 DJIEKTPOMArHUTHBIX
KOJICOaHHH.

Pe3onanc mnpu mocieOBAaTEIbHOM COEIMHEHUM PE3UCTOpa, KaTylIKd WHAYKTUBHOCTU U
KOHJIEHCATopa.

Mopenb TMHAN IEKTPOIIepEaadH.

Y4eHnuecKui 3KCIIepPUMEHT, J1abopaTOpHbIE PabOThI

HccnenoBanue 3aBUCHUMOCTH IE€pHOJa MajblX KOJeOaHUWU rpy3a Ha HUTU OT JUIMHBI HUTH U
MaccChl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKAa B LIENH W3 IMOCIIEIOBATEIBHO COCIUHEHHBIX KOHJIEHCATOPA,
KaTYIIKU U PE3UCTOpa.

Tema 2. MexaHM4eCcKUE U JIEKTPOMATHUTHBIE BOJIHBI.

MexaHn4deckre BOJIHBI, yCI0BUS pacnpoctpanenus. [lepuoa. CkopocTh

pacnpocTpaHeHuss ¥ JuinHa BoJiHbl. [lomepeunsie u mpoposnbHble BOJHBL. WMHTepdepenuus u
Tudpakiis MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEeKTpOMarHuTHbIE BOJHBIL. YCIOBUS M3Iy4EHHs DIIEKTPOMATHUTHBIX BOJIH. B3anmuas
opueHTauus BekTopoB E, B, V B anekTpoMaranTHO# BosiHe. CBOKCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHWe, MpeJoMJIeHHe, noispuzanus, Audpakuus, uHTepdepeHus. CKOpoCTb
ANEKTPOMAarHUTHBIX BOJIH.

[Ikana 3eKTpoMarHUTHBIX BOJIH. [IpMeHeHne 3IeKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.
[IpuHUHKNBI painoOCBA3U U TeNEeBUACHUS. Pagronokanusi.

DIEeKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKatOUIEH Cpeibl.

TexHuueckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W MEIULHHE, pajap, paguoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

JleMoHCTparmu.

O6pa3oBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teno kak HICTOYHUK 3BYKa.

Habmronenue otpaxkeHus U IpeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Habmonenue untepdepeHnu u Judpakiini MEXaHHUECKUX BOJIH.

3BYKOBOU pPEe30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMILIUTYAON U YaCTOTOM KOJIeOaHMIA.
HccnenoBanue CBOMCTB 3JE€KTPOMArHUTHBIX BOJIH: OTpPa)KEHUE, MPEJOMIICHHE, IMOJSpU3aLus,
mudpakius, HHTepQepeHIIns.

Pazpnen 3. OnTuka.

I'eomerpuueckas onrtuka. [IpsmMonnHeliHOe pacnpocTpaHEHHE CBETa B OJHOPOAHOU cpere. Jlyu
ceera. ToueuHbIl HCTOYHUK CBETA.

OTtpaxxenue cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300pakeHuit

B IJIOCKOM 3€pKaJie.

[Ipenomnenue cBeTa. 3aKOHBI MpenOMIIEHUsI cBeTa. AOCOJIIOTHBIN MOKa3aTenb MPEIOMIICHHUS.
[TonHoe BHYTpeHHee oTpaxkeHue. [IpeaenbHbIil yroJ MOJIHOrO BHYTPEHHETO OTPasKEHHUS.
Hucniepcus cBeta. CloxkHbI coctaB Oenoro csera. L[Ber.

Cobuparomnue u paccerBarouie JuH3bl. ToHKas jauH3a. DOKYyCHOE PAacCTOSIHUE M ONTHYECKast
cwiia TOHKOW JuH3bL. [locTpoeHue M300pakeHUil B COOMpAIONIUX W PACCEHMBAIOIIUX JMH3aX.
dopmysia TOHKOM JUH3BL. Y BEIUYEHHUE, JaBAEMOE JIMH30M.



[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBast ontuka. MHTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS HAOIIOICHUS
MaKCUMYMOB U MUHUMYMOB B UHTEP(HEPEHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpaxmus ceeta. JudpakunoHHas pemérka. YcIoBHE HAOIIOJCHUS TIABHBIX MAaKCHMyMOB
[pU MaJICHUN MOHOXPOMATHUYECKOTO CBETa Ha AN(PAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckue yCTpOHCTBa W NPAKTHUUECKOE IPUMEHEHHWE: OYKM, Jyna, ¢oToamnmnapar,
MIPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJECKOIl, BOJIOKOHHas OINTUKA, JU(PPAKIIHMOHHAs
peméTKa, TMOJIAPOUL.

JlemoHCcTpanmu.

[IpsimonuHeltHOE pacnpocTpaHeHHEe, OTPaKEHUE U peroMiIeHre cBeTa. OnTuueckue npuOopsl.
[TosHOE BHYTpEHHEE OTpaxkeHue. Moaelb CBETOBOA.

HccnenoBanue cBOWCTB N300pakeHUH B JTMH3AX.

Mopenn MUKpOCKOTA, TEIECKOIIA.

HaGnronenue nuntepdepeHiinu crera.

Ha6nronenue nudpakiuu cera.

HaGnronenue aucnepcun cera.

[TonyueHue crniekTpa ¢ HTOMOIIbIO PU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIbIO AUPPAKLIUOHHON PEIIETKH.

Habmronenue nonsipusaiiu cBera.

Y4eHnuecKuil 3KCIIepUMEHT, JIabopaTOpHbIE PabOThI

N3mepenune nokazaresns NpeioMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3AX.

HaGnronenue aucnepcun ceTa.

Pa3znen 4.0cHOBBI cIeNAJIbHOM TEOPHUH OTHOCHTEILHOCTH.

['panuubl TPUMEHMMOCTH KJaccHueckod MexaHuku. [locTymarsl crnenuanbHOM TEOpHUH
OTHOCHUTEJIBHOCTH: MHBAapUAHTHOCTh MO CKOPOCTH CBETa B BAaKyyMe,
MPUHIIUITIOTHOCUTENBHOCTH JHHIITEeHA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHM U COKpALEHUE JJINHBI.

OHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULbl. DHEPrUs MOKOS.

Pa3znen 5. KpanroBasi pusuka.

Tema 1. Di1eMEeHTBI KBAHTOBOUW ONTUKH

®otonbl. Popmyna Ilmanka cBsi3u 3HEpruu (HOTOHA C €ro YacTOTOM. DHEPIrHs W HUMITYIIBC
¢dhoToHa.

OtkpeiTHe U uccienoBanue Gorodddexra. Onbitel A.I. CroseroBa. 3akoHbl (hoTOodPdekTa.
VYpasuenue DitamreitHa 11 pororddexra. «Kpacnas rpanuna» Gporosrdpdexra.

Hasnenue cBeta. Onbitel [1.H. JIeOGenena.

XHUMUYECKOE AEUCTBUE CBETA.

Texuuyeckre ycTpoicTBa UM MIPAKTHUECKOE MpPHUMEHEHHe: (POTOdIEMEHT, (POTOIATUUK,
coJIHe4Has OaTapesi, CBETOIHO/I.

JlemoHCTpanuu.

D013 eKT Ha YCTaHOBKE C IMHKOBO MIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdeKTa.

Ceeroguos.

Conneunas Gatapest.

Tema 2. Ctpoenue aroma.

Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnutoa -yactuu. [lmanerapHas mojensb
aroma. [loctynarsl bopa. U3nydyenue u norsiomenue GpoToHOB

IIpY NIEPEXOJIE aToMa C OJHOTO YPOBHS 3HEPIUU Ha Apyroil. Bunel criekrpoB. CnekTp ypoBHEN
SHEPrUM aToMa BOJIOPO/a.

BonnoBble cBolicTBa yactull. Bosnel e bpoiinsa. KopnyckynspHO-BOJIHOBOM Jyanu3M.
CrioHTaHHOE U BBIHYXJCHHOE U3Iy4CHHUE.



TexHuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBIN aHAIN3 (CIIEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

JlemoHcTpanuu.

Monens onbita Pesepdopra.

Onpenenenne AMMHBL BOJIHBI JIa3epa.

HaGnronenue nuHeyaThIX CIEKTPOB M3ITyYCHHUS.

Jlazep.

YyeHnuyecKkuil IKCIIEPUMEHT, J1abopaTOpHbIE PabOTHI.

Habmoienne JTMHEHYaToro CeKTpa.

Tema 3. AToMHOE SAPO.

OKCIIEpUMEHTHI, J0KA3bIBAIOIINUE CII0KHOCTh CTpOEHHS sjipa. OTKpBITHE pPaJIlOaKTUBHOCTH.
OmnbiThl Pesepdopaa mo onpenenenuto cocraBa paanoakTUBHOTO n3nydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u3nydeHus. BinsHue painoakTUBHOCTU Ha JKUBbIE OPraHU3MBI.

OTtkpbiTHE TpOoTOHA U HeWTpoHa. Hykinonnas monens sapa ['eitzen6epra-lBanenxo. 3apsin aapa.
Maccosoe uucio siapa. M3otomsr.

Anbda-pacniaz. DNEKTPOHHBIA U TO3UTPOHHBIM Oerta-pacnaa. ['amMma-uzmydenue. 3aKkoH
PaZvo0aKTUBHOTO pacmaja.

OHeprus cBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jledekt Macchl sipa.

AnepHbie peakuuu. Jlenenre U CUHTE3 SAEp.

SAnepusiii peakrop. Tepmosinepusiii cuntes. [IpoOaemMbl U MEPCIEKTUBBI SIAEPHONU SHEPTETUKH.
DKOJIOTHYECKHE aCMEKThI SIA€PHONU SHEPTETHKH.

DnieMeHTapHbIe YacTullbl. OTKPBITHE O3UTPOHA.

MeTo 11 HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaJIbHBIE B3aUMOICUCTBUS. EMMHCTBO r3nuecKkoi KapTHHBI MUpA.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHHUE: JO3MMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHas boMoa.

JleMoHCTparmu.

Cué€TuMK MOHU3UPYIOIIUX YACTHULI.

YueHnyecKuil IKCIIepPUMEHT, JIabopaTOpHbIe PabOThI

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nesn 6. DiieMeHTBI ACTPOHOMHUM U ACTPOPUUKH.

Ortanbl pa3BUTHs acTpoHOMUH. [IpHuKnanHOe 1 MUPOBO33PEHYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/bl, IIAHETHI, X BUAUMOE JABHKECHUE.

ConHeynas cucrema.

Connue. ConHeyHasi akTUBHOCTh. Mctounuk sHeprun CosiHLA M 3BE31. 3BE3/bI, UX OCHOBHBIE
XapaKTEepUCTUKU. JlnarpaMma «CHEKTpaJIbHbIA KJIACC - CBETUMOCTBY». 3BE3bl IJIaBHOU
MOCJEI0BATENIbHOCTU.  3aBUCHUMOCTh ~ «Macca - CBETUMOCTb» JJid  3BE3]  TJIABHOM
MOCJIEN0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE34. CoBpeMEHHbIE MPEACTaBICHUS O
MIPOUCXOKACHUM U 3BOJIroLMH COJIHLIA U 3BE3]T. DTaNbl )KU3HU 3BE3].

Mneunstii [lyts - nHama ['anaktuka. [lonoxkenune u nBuxenue CosHua B ['amaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ObIPHI B siApax rajJakTUK.

Bcenennas. Paciiupenue Beenennoil. 3akon Xa66ua. Paz6eranue ranaktuk. Teopust bonbiioro
B3pbIBa. PeMKTOBOE U3IIyueHHE.

MacmtaGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npoOieMbl acCTpPOHOMUHU.

YyeHuueckue HaOIIOICHUS.

Habmronenuss HeBOOPYEHHBIM TJa30M C HCIIOJIB30BAHHEM KOMITBIOTEPHBIX MPUIIOKEHUN st
oTpe/ieNieHUs] TOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noaymapus u sipkue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianer, Mneunoro Ilytu.

Pazpnen 7.00001maromee noBTopeHue.



Ponp u3uku U acTpOHOMUU B SKOHOMHYECKOH, TEXHOJIOTHUECKOHN, COMMATBLHOW M ITHYECKON
cdepax IesITeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH M aCTPOHOMHHU B COBPEMEHHOM Hay4HOU
KapTUHE MHpa, pojib (U3NYECKONl Teopuu B (OPMHPOBAHMUHU TPEACTABICHUN O (huznyeckon
KapTUHE MHUpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOILIEM psIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEACTABICHUN O IPUPOJIC.

IInanupyeMble pe3yJibTaThbl OCBOCHUS MPOrPaMMBI M0 (hU3MKE HA YPOBHE CpETHEro OOIIero
oOpa3oBaHUsl.

OcBoenue yuebHoro npeamera «®du3nka» Ha ypoBHE cpeAHEro oouiero oopazoBanus (0a30BbIii
YPOBEHb) JOJDKHO OOECHEeUUTh AOCTIKEHHE CIECIYIOIUX JIMYHOCTHBIX, METANPEIMETHBIX H
MIPEIMETHBIX 00pa30BATEIbHBIX PE3YIBTATOB.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHs ydeOHoro mnpeamera «Dusmka» TOIHKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIMid, TO3UTHBHBIX BHYTPECHHHX
yOeXKIEeHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIecTBa,
pacimpeHue XKU3HEHHOTO OIbITa M OTBITa JIEATETLHOCTH B INPOLECCE peau3allii OCHOBHBIX
HaNpaBJICHUN BOCITUTATEIBHON NESITETPHOCTH, B TOM YUCIIE B YACTH:

1) IPaXkKITaHCKOTO BOCTIUTAHHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW TO3HMIIMHA OOYJArOIIEroCcs KaK aKTHBHOTO M OTBETCTBEHHOTO
qJIeHa POCCUHCKOTO 00IIeCcTBa;

MPUHATHE TPAJAUIMOHHBIX  OOIICUETIOBEUSCKUX TYMAHHCTHYCCKUX M JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITCILHOCTH B HWHTEpecax TPaKIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTeIbHON OpraHU3aIl1H;

YMEHHE B3aMMO/JICHCTBOBATh C COIMAILHBIMA HHCTUTYTAMH B COOTBETCTBUHU C UX (QYHKIHSIMH U
Ha3HAYEHHEM;

TOTOBHOCTh K TYMAaHUTAPHOH M BOJIOHTEPCKOU JESATEILHOCTH;

2) MaTPHOTUYECKOTO BOCITUTAHHUS

c(OPMHUPOBAHHOCTh POCCHUICKOM I'PaXKTaHCKOW UICHTUYHOCTH, TATPHOTHU3MA,

IIEHHOCTHOE OTHOIIECHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHKCHHUSAM POCCHHCKUX YUEHBIX B
o0sacT GU3UKH U TEXHUKE;

3) JyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHHS;

CIOCOOHOCTh OIEHWBATh CHUTYALMI0 W TPUHHUMATh OCO3HAHHBIC PEUICHHS, OPHUCHTUPYSCh Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YKCJIE B ICSITEIBHOCTH YYEHOTO;
0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 9CTETHYECKOI'0 BOCITUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYas ICTETUKY HAy4yHOTO TBOPYECTBA, MPHUCYILIETO
¢bu3nveckoit HayKe;

5) TPYAOBOTO BOCITUTAHMUS:

HWHTEpEC K pa3iuuHbIM cdepaM MpodeCCHOHATBHON NESTENBHOCTH, B TOM YHCIE CBS3aHHBIM C
¢bu3MKOM U TEXHUKOW, yMEHHE COBeplIaTh OCO3HAHHBIK BHIOOP Oymymieil mpodeccuu u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0OO0pa3oBaHHI0O M caMOOOpa3oBaHMIO B oOnacTh (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) JKOJIOTMYECKOTO BOCIIUTAHHUS:

cOPMUPOBAHHOCTh ~ JKOJOTHMYECKONW  KyJIbTYPBI, OCO3HAHHE TIJIOOANBLHOTO  XapakTepa
IKOJIOTHYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBIICEHUE JCHCTBHI B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHUS IleNei
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;



Pacmupenue ombiTa AEATENFHOCTH SKOJIOTUYECKON HAIpaBICHHOCTH Ha OCHOBE HMEIOLIUXCS
3HaHUH 10 (PH3HKE;

7) LEHHOCTH HAyYHOTO TMO3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
¢u3nveckoil HayKu;

OCO3HAHME LEHHOCTH HAyYHOW IESITEeIBHOCTH, TOTOBHOCTH B IMpOIECCe H3YYCHHS (PHU3UKU
OCYIIECTBISITh MMPOCKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh WHANBUIYAILHO U B TPYIIIIE.

B mpomecce MOCTHXKEHUSI JIMYHOCTHBIX PE3yJAbTAaTOB OCBOCHHS IMPOTpamMMbl MO (U3WKE IS
YPOBHS CpeliHero oodiiero oopa3oBaHusl y 0OydarOIIMXCsS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
MHTEIUICKT, TPEATOJIaratonuii ¢(hOpMUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIONIETO CIIOCOOHOCTh TOHUMATh CBOE HMOLMOHAIBHOE COCTOSHUE,
BUJICTH HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOLIMOHATILHOM c(pepbl, OBITH YBEPEHHBIM B cele;
CaMOPETYIMPOBAHNS, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE NMPHUHUMATh OTBETCTBEHHOCTH 32
CBOE TMMOBEICHUE, CIIOCOOHOCTh aIalITHPOBATHCS K OMOIIMOHAILHBIM M3MEHEHUSM W TPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIOYAIOIIEH CTPEMIICHHE K JIOCTIKEHUIO [ENIN U yCIeXy, ONTHMHU3M,
WHUIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXO/IS U3 CBOUX

BO3MOJKHOCTEH;

OMIIATUH, BKJIIOYAIOMIEH CIMOCOOHOCTh TOHMMAaTh OJMOIMOHAIFHOE COCTOSTHHE JIPYTHX,
YUUTBIBATH €TO MPH OCYIIECTBICHUH OOIIEHNUSI, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEIKUBAHUIO;
COIMANBHBIX HAaBBIKOB, BKIIOYAIONINX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C JPYTUMHU
JIOIbMH, 3200 THTHCS, IPOSIBIISITH HHTEPEC U Pa3peliaTh KOH(DIUKTHI.

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHS TPOTPAMMBI CpETHET0 O0OImero oOpa3oBaHHUs
JOJDKHBI OTPaXKaTh:

. OBnazieHne yHUBEpPCAIbHBIMU NIO3HABATENbHBIMU JEHCTBUSIMU:

1) 0a30BbI€ JTIOTMUYECKUE ACUCTBUS:
CaMoOCTOSITENIbHO  (OPMYJIUPOBATh M aKTyalM3UpoOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIpENeNATh LeJU AeATEIIbHOCTH, 33JaBaTh apaMeTpbl U KPUTEPUN UX TOCTUKEHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMaTPUBAEMBbIX (PU3UYECKUX SIBJICHUIX;
pa3pabaTbiBaTh IUIAaH pELICHHUs MPOOJIEMBbl C Y4ETOM aHalW3a HUMEIOILUXCS MaTepUalIbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JI€STEILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJILTATOB LIEJISIM, OLICHUBATh
PHUCKH NOCIIEACTBUM 1EATEIIbHOCTH;

KOODAMHUPOBaTb M  BBINOJHATH pabOTy B  YCIOBUSX pPEAIbHOrO, BUPTYalIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE IPU PEILIEHUH )KU3HEHHBIX TPOOIEM.

2) 0a30BbIe UCCIIE0BATEIILCKUE ICHCTBUSL:

BJIaJIeTh HAyYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUAMU U METOJaMU (hPU3NYECKOM HayKH;
BJIaJIeTh HABBIKAMH Y4€OHO-UCCIIE0BATEIbCKON U IPOEKTHOM EATENILHOCTH B 00JIaCTH (PU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IIOUCKY

METOJIOB pelleHus 3a7ay (U3NYECKOTO COJEpXkaHUs, NPUMEHEHHMIO Ppa3IMYHBbIX METOJ0B
MO3HAHUS;

BIAJAETh BHJAMHU JEATEIBHOCTH M0 TIOJYYEHUIO HOBOIO 3HaHUSA, €0 HHTEpIpEeTaluH,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX CUTYAIHSIX,

B TOM YHCJI€ MIPU CO3/IaHUM YIEOHBIX MPOEKTOB B 007aCTH (PU3UKH;

BBISBJIATh PUYNHHO-CIIEJCTBEHHBIE CBSI3U U aKTYaJIM3UPOBATH 3a/1a4y, BBIABUraTh TUIIOTE3Y €&
peleHusi, HaXOAUTh apryMEHTHI JUIsl 1I0Ka3aTeNIbCTBA CBOMX YTBEPKIACHUH, 3a1aBaTh apaMeTphl
U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBATh INOJYYEHHBIE B XOJE PELICHMsS 33Jaud PE3yJbTaThl, KPUTUYECKH OLIEHMBATH UX
JOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BATENbHON [EATENBHOCTH, B TOM
qucye MPH U3y4eHUH (PU3HKH;



JaBaTh OLIEHKY HOBBIM CHTYallMsIM, OIEHUBATh MPUOOPETEHHBIN OIBIT, YMETh MEPEHOCUTH
3HAHUS 10 (PU3UKE B IPAKTHIECKYIO 00JIaCTh KU3HEACATCIILHOCTH;

yMETh HMHTETPHUPOBATh 3HAHHUS W3 Pa3HBIX NPEIMETHBIX O0JacTel; BBIJIBUTaTh HOBBIC HUJICH,
npeyiaratb OpUrHHAIBHBIC MTOAXO0bl M PEIICHHS; CTABUTh MPOOIEMBI U 3a/1a4H, JOITYCKAIOIIne
IbTePHATHBHBIC PEIICHUSL.

3) pabora ¢ uadopmanuei:

BJIQJICTh HABBIKAMU TOTydeHUS HHPOPMaUU GU3NIECKOTO COACPIKAHUS U3 UCTOYHUKOB PAa3HBIX
TUIIOB, CAMOCTOSATEIBHO OCYILECTBIATh IMOUCK, aHAJINW3, CUCTEMATH3aLUI0 U HHTEPIPETALUIO
nH(OPMALIUN PA3TMYHBIX BUIOB U (OPM TIPEICTABICHUS;

OILICHUBATh JJOCTOBEPHOCTHh HH(OpPMALINH;

WCII0JIb30BaTh CPEICTBA MH(DOPMANMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTUW B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX 3a/Ja4 C COOJIOJCHHEM TpeOOBaHUN
SPrOHOMHUKH, TEXHUKU OE30MACHOCTH, TUTHEHBI, PECYypcOCOepexeHHs], MPABOBBIX U ATHUECKUX
HOPM, HOPM UH(OPMAIIMOHHON O€301TaCHOCTH;

co37aBaTh TEKCThI (PU3MUECKOTO COJIEP’KaHUSl B pa3IMuUHBIX (popMarax ¢ y4ETOM Ha3Hau€HUs
nHpopMallMid M LEJIEBOM ayAuTOpHUM, BBIOMpas ONTHUMaIbHYIO (OPMY MpEICTaBICHUS U
BU3yalIH3aIiH.

OBnajeHne yHUBEPCATbHBIMU KOMMYHHUKATUBHBIMU JICHCTBUSMMU:

1) oOrenwue:

OCYILIECTBIISITh OOIIEHHE Ha ypokaX (M3MKM M BO BHE-YPOUHOH JEATEIbHOCTHU; PACIIO3HABAThH
MPEMOCBITIKA KOH(IMKTHBIX CHTYAaIllMd W CMSAT4aTh KOH(MJIMKTBI, Pa3BEPHYTO U JIOTUIHO
U3JaraTth CBOIO TOUKY 3PEHHUS C UCIOJIB30BAaHUEM SI3IKOBBIX CPE/ICTB.

2) COBMECTHas! JIEATEITBHOCTh:

MMOHMMATh W HCIIOJIb30BaTh NMPEUMYIIIECTBA KOMAHIHOW W WHIUBUIAYAILHOH PabOTHI; BEIOUPATH
TEMaTUKy U METOJbl COBMECTHBIX JEHUCTBUH C Y4ETOM OOIIMX HMHTEPECOB, U BO3MOKHOCTEH
KaXKJJOTO YIeHA KOJJICKTUBA;

MPUHUMATD 11eJI1 COBMECTHOMU JI€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JIEHCTBUSA T10
€€ JOCTI)KEHHUIO: COCTaBJISITh IUIAH JEHCTBUM, paclpelnessiTh pOJIM C Y4ETOM MHEHUU
YYaCTHUKOB, 00CY)X1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KAyeCTBO CBOETO BKJIa/Ja M KaXKJIOTO0 y4yaCTHHUKAa KOMaHIbl B OOIIMH pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPHUSM;

npeaiaraTb HOBBIE MPOEKTHI, OLEHUBATh HUAECU C IMO3ULIUU HOBHU3HBI, OPUTHMHAILHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATErMUecKOE MOBEJCHUE B PA3IUYHBIX CUTYAIUSAX, MPOSBIATH
TBOPUYECTBO M BOOOpakeHUe, ObITh MHULIUATUBHBIM.

OBnaseHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JCHCTBUSIMMU:

1) camoopranu3zanusi:

CaMOCTOSITEJILHO  OCYILECTBJISTh MO3HABATENbHYIO JEATEIbHOCTh B oOOnacTu (QU3UKA U
aACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (JOPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEJIBHO COCTaBJATh IUIAaH pEIICHUS PACYETHBIX M KA4YeCTBEHHBIX 3a/lay, IUIaH
BBITIOJIHEHUSI TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIUXCA PECcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEU U MPEANIOYTECHUN;

JaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacimupsaTh paMKd yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN; IeNaTh 0CO3HAHHBIN
BBIOOD, apryMEHTHUPOBATh €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHUIO APYAULUUA B 00NAaCTH (DU3HKHU, TMOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JESATEIBHOCTh, OIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BIIaJIeTh HaBBIKAMHU TO3HABATENBbHON pe(IeKCUU KaK OCO3HAHHS COBEpIIAeMbIX ACUCTBUHA U
MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB U OCHOBAHMIA,

MCIO0JIb30BaTh MPUEMBI pe(DIEKCHU ISl OLIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHUS;



OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIECHUS 10 UX CHIKEHUIO; IPUHUMATh MOTHUBBI
U apryMEHThI IpYruX IPU aHaIU3€ Pe3y/IbTaToOB JEATEIbHOCTH.

3) HPHUHATHE CE0Sl U IPYTUX:

MPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIUOKY.

IIpenmeTrHble pe3yabTaThl 0CBOCHHMS NporpamMmsbl no ¢gusuke. B npoiecce uzyuenus kypca
Kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oOy4aromuiicsi Hay4UTCs: JAEMOHCTPHPOBATH HA
npUMepax pojb U MeCTo (PU3MKH B (OPMHPOBAHHH COBPEMEHHOW HAYYHOW KapTUHBI MHpa, B
pPa3BUTHUM COBPEMEHHOM TEXHUKH M TEXHOJOTHM, B NPAKTHYECKOW [EATEIIBHOCTH JIIOJEH,
L[EJIOCTHOCTb U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBIBATH TPAHUIIBI IPUMEHEHHS U3YUYE€HHBIX (PU3HMUECKUX MOJICNCH: TOUSUHBIN IEKTPUIESCKUN
3apsij, JIyd CBeTa, TOUYEYHBIH MCTOYHHMK CBETa, SiJlepHas MoOJEeidb aToMa, HYKJIOHHas MOJEIb
aTOMHOTO $/ipa MpU peleHuH PU3NIECKUX 3a/1ay;

pacrio3HaBaTh (DU3UYECKUE SIBJICHHS (MPOIECChI) U OOBSICHATH WX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHM M KBAaHTOBOM (DM3MKU: AJIEKTpUYEcKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMUMHUYECKOE, MAarHuTHOE JEHCTBUS TOKAa, B3aUMOJICHICTBME MAarHUTOB, 3JEKTPOMAarHUTHas
MHIYKILWS, JeMCTBIE MATHUTHOTO TOJIsl HA MPOBOJHUK C TOKOM U JIBUXKYLIUICS 3apsij,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, MPSIMOJIMHEIHOE pacpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3alMs CBeTa, JIUCIEPCHUs CBETa,
doTornekrpuueckuii 3¢pdexT (pororddekT), cBeToBOE MaBlIeHHE, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIHOAKTUBHOCTE;

ONKCHIBaTh H3YYEHHBIE CBOICTBa BemiecTBa (ANIEKTPUYECKHE, MAarHUTHbIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCoNIb3ys (U3NYECKHE BEIMYMHBL: DSJICKTPUUECKUN 3apsl, cuja TOKa, OJIIEKTPUUYECKOE
HaMpsLKEHUeE, IIEKTPUYECKOe COTPOTUBIIEHUE, PA3HOCTh MOTEHIUANIOB, SJIEKTPOABMKYIIAS CHUIA,
paboTa TOKa, MHAYKLHS MarHuTHOro mojs, cuia Ammepa, cuia JlopeHla, WHIYKTHUBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEepUoJ W 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsAl U CHJIa TOKa B MPOLIECCE FAPMOHHYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (QOKycCHOE pacCTOSTHHE W ONTHYECKas CHJia JIMH3bI, MPHU ONHUCAHUU TPABUIHHO
TpakToBaTh (UIMYECKUI CMBICT HCHOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHHS] M EIUHUIIBI,
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;
OTHCHIBATh M3yYCHHbIE KBAHTOBBIC SBJICHUS U MPOIECCHI, UCHONb3Yyd (PU3MUECKUE BEITUYMHBI:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, UIMHA BOJIHBI U YaCTOTa CBETA, YHEPTUs U UMITYJbC (POTOHA,
MepHO/]] MOJIypacnana, SHeprusi CBA3M aTOMHBIX sifiep, MPH ONKUCAHUU IPABHIBHO TPAKTOBATh
(bu3nyecKuil CMBICT UCHOJB3YEMbIX BEIUYMH, HX OO0O3HAUYE€HHUS U EIUHUIIbI, YKa3bIBaTh
(dbopMyIibl, CBA3BIBAIOIINE TaHHYIO (PU3MUYECKYIO BEIMYMHY C APYTUMU BEIMYMHAMH, BBIUUCISTD
3HauYeHUE (PU3NYECKON BETMYUHBI;

aHAJIM3UPOBaTh (PU3MUECKHE TPOLECCHl W  SBICHUS, HCIOJB3YS (U3MYECKUe 3aKOHBI U
OpUHIMNBL: 3akoH OMa, 3aKOHBI TMOCIEAOBATEIbHOIO U MApauIeIbHOTO  COCAMHEHUS
MPOBOAHHUKOB, 3akoH JDkoynsa-JleHia, 3akoH  SJIEKTPOMAarHUTHOM  MHIYKIHUH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUs CBETAa, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeHHAa Ui (GoTtoddderTa, 3aKOH COXpAaHEHHUS DHHEPruH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHHs DJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHMUS
MaccoBOr0 4Hcia, MOCTyiaTel bopa, 3akoH pajnoOakTHBHOTO pacraja, IpU 3TOM pas3indyarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTU4YECKOE BBIPAKEHHE

U yCcIoBUS (IpaHuIbl, 0071aCcTH) IPUMEHUMOCTH;

OTpeNieNATh HalpaBlIeHUE BEKTOpPAa MHAYKIMM MAarHUTHOTO MOJS MPOBOJHHMKA C TOKOM, CHIIBI
Awmmnepa u cuisl JlopeHua;

CTPOMTH U OIHCHIBATh N300pa’keHHe, CO3/IaBaeMoe IJIOCKUM 3€pKajIOM, TOHKOW JIMH30M;
BBIMOJIHATh  AKCIIEPUMEHTHl 10 HCCIEIOBAHUIO (U3NYECKUX SIBIEHHUH M TPOLIECCOB C
UCIOJIb30BAHUEM TNPSMBIX, U KOCBEHHBIX U3MEPEHUI: PH 3TOM (OPMYIINPOBATH
npobiemMy/3agayy M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOMpaThb YCTAaHOBKY M3
MIPEUI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIHUPOBATH BBIBOJIbI;



OCYILIECTBIISITh TPSIMBbIE U KOCBEHHBIE M3MEpEeHHs (PU3NYSCKUX BEIUYHH, MIPH 3TOM BBIOMpATH
ONTUMAJIILHBIA CIOCO0 U3MEPEHUsS M HMCIOJIB30BaTh M3BECTHBIE METOMbI OLEHKH MOTPEIIHOCTEH
U3MEPEHUN;
MCCIIEI0BATh 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH C MCIOJIB30BAHUEM MPSMBIX U3MEPEHHN: TIPU
3TOM KOHCTPYHpPOBATh YCTAaHOBKY, (PUKCHPOBATh pE3ylbTaThl IOJYYEHHONH 3aBUCUMOCTH
¢u3nyeckux BEIMYMH B BHJIE TaOMUI] W TpaduKOB, JAenarTh BBIBOABI IO pe3yjibTaTaM
WCCIICIOBaHUS;
coOmoaaTh npaBwiIa 0€30MacHOTO TPyJa MpPU MPOBEICHUH HCCIECIOBAHUI B paMKax yudeOHOTO
OKCTIIEPUMEHTa, y4eOHO-HCCIIEOBATEIbCKONM M TPOEKTHOW JIESATENFHOCTH C HCIIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;
pemaTh pacu€THBIE 3a/Ja4d C SBHO 3aJaHHON (M3MUYECKOW MOJIENBIO, UCTONB3Ys (U3NYECKue
3aKOHBI M TIPUHIMITEI, HA OCHOBE aHAJM3a YCJIOBHS 33/1a4d BBIOMpATh (PU3NYECKYIO MOJIEINb,
BBIICATh (DU3NYECKHE BEIWYMHBI U (QOPMYIBI, HEOOXOIUMBIE JUIsI €€ pemieHus, MPOBOIUTH
pacy€Thl ¥ OI[EHUBAThH PEATHHOCTH IMOYYEHHOTO 3HAYEeHUS! (PH3NUECKON BETMYMHEI;
pemaTh KavyeCTBEHHBIC 3aJadyd: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUYMUBYIO IICTIOUKY
pacCy)KJIeHHH C WCIOJIb30BAaHUEM H3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH W (H3UYECKUX
SIBJICHUM;
WCTIOJIb30BATh MPH PEUICHUH Y4eOHBIX 3a/la4 COBPEeMEHHbIe HH()OPMAIIMOHHBIE TEXHOJOTHH JIJIS
MIOVCKA, CTPYKTYPUPOBAHUS, HHTEPIPETANU U TIPEACTABICHUS YUeOHOH U HAYYIHO -TIOMYJISIPHOM
nHQOpPMAlMK, TIONYYCHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECCKH aHAJIU3WPOBATH
MOJIy4aeMyto HH(POPMAIHIO;
OOBSACHATH TPHUHIMITBI JICHCTBUS MAIIUH, TPHOOPOB W TEXHHYECKHUX YCTPOWMCTB, pa3InyaTh
YCTIOBHSI HX 0€301TaCHOTO MCTIOJIb30BaHUS B TOBCEHEBHOM JKU3HHU;
MIPUBOJIUTEH TIPHUMEPHI BKJIaJIa POCCUHCKUX H 3apYyOeKHBIX YUEHBIX-(DU3UKOB B PAa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;
HCI0JIb30BAaTh TEOPETHUUECKNE 3HAHUS M0 (PU3UKE B TOBCETHEBHOM KU3HU
TSt oOecrieueHust 0€30MacHOCTH IIPHU 00paIlEeHUH ¢ TPUOOPAMHU U TEXHUYECKHUMHU YCTPONCTBAMH,
JUIL COXPAHEHHUS 3JI0pPOBbsSI U COONIOEHUS HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKpYKaollen
cpene;
paboTaTh B TpYIIE C BBHIMOJIHEHUEM pPa3IMYHBIX COIMAIBHBIX POJIEH, MJIaHUPOBaTh PaboTy
TPYIIbI, PAlMOHATIBHO pacHpeneNiaTh OOA3aHHOCTH U IJIAaHUPOBATh JESATENBHOCTH B
HECTaHJAPTHBIX CUTYyalUsX, OLEHUBATh BKJIAJl Ka)XJOrO U3 YYACTHUKOB TPYIIbI B pEIICHUE
paccMarpuBaeMoil mpooIeMbl.
TemaTuveckoe MIAHMPOBAHUE

11 knacc (68 yacos, 2 yaca B HejleJI10)

Komun
yecTB | Konuuec
Komu DNEeKTpOHHBIE
0 TBO dopma peanuzanuu
No Hazpanue | uects yueOHo-
7a00p | KOHTPOJI | BOCHHTATEIHHOTO
n/m TEMBI 0 METOIUYECKUE
aTOpH BHBIX MOTEHIIUAaJa TEMbI
4acoB MaTepuabl
BIX pabor
pabot
[ToBTOpEeHn
1 P 1 - -
e
1. IlpuBneyenue
BHUMaHUS
IIKOJIbHUKOB K
[IEHHOCTHOM
DneKkTpoaun y
2 | HamuKa(TIpo 11 2 1 actierty buomorexa
ﬂomKeHHE) U3y4aeMbIX Ha IHOK https://m.edsoo.
YPOKax sBICHHH, ru/7f41c97c
OpraHu3aIus ux
paboThI C
MOJIy4aeMOM Ha




YPOKE COLIMAIIbHO
3HAYMMOU
uHpopmanuei —
UHHUIIMAPOBAaHHE €€
00CyXaeHUs,
BBICKa3bIBAHUS
yUYaIIMMKCS CBOETO
MHEHHUS 10 ee
MOBOJ1y, BBIPAOOTKHU
CBOErO K HeHl
OTHOIIECHHUSL.

2. llpumenenne Ha
ypoke
UHTEPAKTHBHBIX
dbopM paboTHI
yUaIIUXCS, CTUMYITH
pyromux
MO03HABATEJIbHYIO
MOTHBAITUIO
HIKOJIHUKOB.

2.1

MaruutHoe
ToJIE.

2.2

DnekTpomMa
THUTHAas

WHJTYKITHUS.

Konebaunus
U BOJIHBI
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[Ipumenenue
NPaKTUIECKUX
pabor,
1a00paTOPHBIX
pabor,
JIEMOHCTpAIIHSI
OTIBITOB B
BUPTYaJIbHBIX
bu3IIECKuX
nabopaTopusix,
BUPTYaJIbHbBIE
IKCKYPCHH.

bubnnoreka
IIOK https://m.edsoo.

ru/7f41c97c

OcHoBBI
CIEIAJIBHO
1 TeOpUH
OTHOCHUTEIIb
HOCTH.

dopMupoBaHUE
MHUPOBO33PEHUYECKU
X B3[JISZI0B U
yOex eHuit
OTHOCHUTEIILHO
Hay4YHOU KapTUHBI
MHpa U ee
3HAYMMOCTH JIJIs1
YeJlIoBeKa Ha
Marepuaie
paccMOTpEHUS
b yHIaMeHTaTbHBIX
buznueckux
TEOpUH U

Bbubaunoreka

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




AKCIEPUMEHTOB.

KBanroBasa
¢buzuka
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1. Coznanue
y4eOHBIX MPOEKTOB,
KOTOpBIE
pa3BUBAIOT
CaMOCTOSITEIIbHYIO
JeSITeTbHOCTD,
Korja peOeHOK
CaMOCTOSITEJIbHO
BBIOUpAET Ty
npoOuemy, HaJl
KOTOPOU eMy
XOTEJI0Ch Obl
«I10JI0MaTh
TOJIOBY»;
CaMOCTOSITEIbHO
COCTaBIIsIE€T
WHVBHTyaJIbHBIN
rpaduk paboTHI HAJ
HEil;
CaMOCTOSITEIbHO
KOHTPOJHUPYET CBOE
NIPOJIBIDKEHHE B €€
pEIIEeHUN.

2. [Ipumenenue
TBOPYECKHUX padoT,
MPAKTHYECKUX
pabor,
1a00paTOPHBIX
pabor,
JNEMOHCTpAIUs
OTIBITOB B
BUPTYaAJIbHbBIX
bu3IIEeCKuX
nabopaTopusix,
BUPTYaJIbHbBIE
JKCKYPCHUHU.

3.9KoJI0TH4ecKast
KYIbTYpa,
OepexHoe
OTHOIICHHE K
pOIHOM 3emile,
MPUPOTHBIM
6oratctBam Poccun
Y MUpa, TOHUMAaHHE
OTBETCTBEHHOCTH 3a
COCTOSIHUE
MPUPOTHBIX
peCypcoB u
pazyMHOE

MMPpUPOA0TI0JIL30BAH

Bbubanorexa
LIOK https://m.edsoo.
ru/7f41c97c
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YpOKE COLIMAIIbHO
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00CyXIeHMUS,
BBICKA3bIBAHUS
yUYaIIMMHCS CBOETO
MHEHHUS 10 ee
MOBOJTY, BBIPAOOTKHU
CBOErO K Hel
OTHOIIEHMUSL.

2. [Ilpumenenue Ha
ypoke
MHTEPAKTUBHBIX
dbopm paboThI
yyanmxcs,
CTUMYJIHPYIOIIHUX
MO03HABATEJIbHYIO
MOTHBAIIHIO
IIKOJIbHUKOB.

3.9KoJIornuecKas
KyJIbTYypa,
OepexHoe
OTHOIIIEHUE K
pOJHOM 3emuie,
MIPUPOTHBIM
borarctBaMm Poccun
1 MHUpa, IOHKMaHHe
OTBETCTBEHHOCTH 34
COCTOSTHHE
MIPUPOJIHBIX
peCypcoB u
pazyMHoOe
MPUPOIOTIONE30BaH
ue.

Bbubanorexa
LIOK https://m.edsoo.
ru/7f41c97c
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ee
IIOBTOPEHHUE

YCJIOBUH JIJIs
WHUBUAYAIBHBIX U
TPYIIIIOBBIX
HCCJICIOBAHUIA,
KOTOPBIC JAOT
oOydaromumcest
BO3MOYKHOCTh
pUOOPECTH HABBIK
CaMOCTOSITEIIBHOTO
pelIcHUS
TEOPETUUECKOMU
poOJIEMBbI, HABBIK
TeHEPUPOBAHUS U
ohopmIIeHHS
COOCTBEHHBIX HAEH,
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YBOKHTEILHOTO
OTHONICHHSI K
JYKUM UJICSIM,
0(OPMJICHHBIM B
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HaBBIK MMyOJIUYHOTO
BBICTYIUICHUS
repea ayaAuTOpreH,
apryMEeHTUPOBaHUS
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CBOEH TOUKH
3peHusl.
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Coaep:xanue o0yuenus B 11 kiacce.

Paznen 1. DuekTpoannaMuka.

Tema 1. MarnuTHoe€ noJe.

B3anmoneicTBiue NOCTOSIHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MaruutHoe noJjie. Bektop
MarHuTHOM WHAYKUMH. [IpuHOMD cynepnosuumyM MarHuTHBIX Iojed. JIuHMM MarHuTHOU
WHTYKIUH.

MarnuTHO€ 10Jie€ MPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKH U KPYrOBOTO BHUTKA).
OmnsiT Dpcrena.

Cuna Amriepa, e€ HanpaBICHUE U MOTYJIb.

Cuna Jlopenua, e€ HampaBlieHHE W MOIYJb. [[BKeHUE 3apsHyKEHHOW YacTUIBI B OJTHOPOHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

MarnuTHoe noJie B Beectse. GeppoMarHeTHK, mapa- U JuaMarHeTUKH.

TexHuueckne yCTpOMCTBA M TEXHOJOTHUECKHE MPOIIECCHI: TPUMEHEHHE TIOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, TECTEP-MYIBTUMETP, IIEKTPOABUTATEND SIKOOH, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHII.

JeMoHCTparmu.

Kaptuna nuHUN WHIYKIIMHA MarHUTHOTO TIOJISi TIOJIOCOBOTO W TIOJIKOBOOOPA3HOTO TMOCTOSIHHBIX
MarHuTOB.

Kaptuna nuHMiI MarHUTHOW WHIYKIUM TIOJISA JTMHHOTO MPSMOTO MPOBOJHHWKA W 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJHUKA, KATYIIIKH C TOKOM.

B3anmMopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

HaGnronenue aBmKeHUs Mmydka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI AEHCTBUS 3IEKTPOU3MEPUTENBHOTO TPUOOPA MAarHUTOIIEKTPUUECKON CUCTEMBI.
Y4eHnuecKuit IKCIIEPUMEHT, J1abopaTOpHbIe PabOThI, MPAKTUKYM.

HccnegoBanne MarHUTHOTO MOJISL HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppoMarHeTUKOB.

WccnenoBanue AeCTBUS MOCTOSIHHOIO MArHATa HA PAMKY C TOKOM.

N3smepenne cunbsl Ammepa.

N3yuenue 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

OnpeneneHre MArHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 2. DyieKTpOMarHuTHas UHIYKIHS.

SIBnenne snekTpoMarHUTHOM uWHAYKUMH. [loTok BekTopa wMarHutHOM wuHAYKUU. C
WHIYKUUU. 3aKOH 3jeKkTpoMarHuTHoW uHaykumu Dapanes. BuxpeBoe sieKkTpuueckoe MoOJIE.
Toku ®yko.

O/JIC nHAYKIMH B IPOBOJHUKE, IBHKYIEMCS B OJTHOPOITHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHocTh. Karymka HMHAYKTMBHOCTM B LM IOCTOSIHHOTO  TOKa.  SIBiieHHE
camouHaykuuu. 3/1C camonHIyKIuu.

DHeprusi MarHUuTHOTO MOJIs1 KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE MOJI€.

TexHuueckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOLECChl: MHAYKIIMOHHAs I€4Yb, COJICHOWU],
3alllMTa OT 3JIEKTPU3ALMHU TEN NPU JBUKEHUU B MATHUTHOM T0JI€ 3EMIIH.

JleMoHcTpanyu.

Habmronenue sSBiIeHUS 3J€KTPOMAarHUTHOW MHYKITHH.

Uccnenoanue 3aucumoctd I1C HHIYKIIMU OT CKOPOCTH U3MEHEHHUS] MAarHUTHOTO MOTOKA.
IIpasuiio Jlenna.

[Tagenune MarauTa B amOMUHUEBOH (MeAHOM) TpyOe.

SIBneHne caMOMHIYKIUU.

Uccnenoanue 3aucumoct 1C caMOMHIYKIIMKM OT CKOPOCTH U3MEHEHHUSI CHIIbI TOKA B 1EMH.
Y4eHUYEeCKUi IKCIIEPUMEHT, JIa0opaTOpHbIe PabOTHI, MPAKTUKYM.

UccnepoBanue siBIEHUS SIE€KTPOMArHUTHOM UHIYKIIUH.

Ornpeznenenre UHIYKIUNA BUXPEBOTO MATHUTHOTO TOJISL.



HccnenoBanue sIBICHUS CAMOUHYKIUU.

COopka MOAEIH IEKTPOMAarHUTHOTO TeHEepaTopa.

Paznen 2. KosieGanusi M BOJIHBI.

Tema 1. Mexanuueckue Kojie6aHusl.

Konebarenbnas cucrema. CBOOOJHbIE KOTEOAHMUS.

I'apmonnueckue koneOanus. Kunemarnueckoe M JUHAMHUYECKOE OIMMCAHUE. DHEPreTHUECKOE
ONMCaHUE (3aKOH COXpPaHEHMUsSI MEXAHMYECKON sHepruu). BbIBoa AMHAMHUYECKOro ONUCAHUS
rapMOHUYECKHUX KOJIEOaHUI U3 UX SHEPT€TUYECKOTO U KUHEMATUYECKOTO OIUCAHMUSI.

Ammutyna u  (aza kosiebanuid. CBs3b aMIUTUTYIbI KOJICOAHUN MCXOMAHOW BEJIMYMUHBI C
aMIUIUTYy1aMU Kojie0aHui e€ CKOPOCTU U YCKOPEHHS.

[lepuon m uacrota koneOanuid. Ilepmox Manbix CBOOOIHBIX KOJIEOAHWH MaTEMaTHYECKOTO
MasTHUKa. [lepros cBOOOIHBIX KOJIEOAHUN MTPYKMHHOI'O MasiTHUKA.

[TonsTe o 3aryxaroumux KojeOaHusax. BoiHyxkneHHble KosiebaHus. Pe3onanc. Pe3onancHas
KpuBas. BnusiHue 3aTyxaHus Ha BUJI P€30HAHCHOM KpUBOM. ABTOKOJI€0aHUSI.

Texnuueckre yCTpOHCTBA M TEXHOJOTMYECKHE IMPOLIECCHl: METPOHOM, 4Yachl, Kadelu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

JeMoHCTparmu.

3anuce K0ae0aTeIbHOr0 ABKEHHUSL.

Habmtonenne He3aBUCHMOCTH MepHO/ia MaJIbIX KOJIEOaHUH Irpy3a Ha HUTH OT aMILIATY/IbI.
UccnenoBanme 3aTyxaromux KoJieOaHWUN M 3aBUCHMOCTH TIEpHOJia CBOOOJHBIX KOJIeOaHUW OT
COTIPOTHUBIICHUSI.

UccnenoBanme kojebaHWi Trpy3a Ha MACCUBHOM TMpYyXUHE C Lenblo (QOpMUpOBaHUS
Mpe/icTaBiIeHU 00 uealbHON MOJIENIN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTHHU MPU KoJIeOaHUIX rpy3a Ha MPYKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

VYdyeHnueckuil 3KCIepuMeHT, 1a00paTOpHbIE pabOThI, TPAKTUKYM.

N3mMepenne nepuoja cBOOOIHBIX KOJEOAHUI HUTSHOTO M IIPYKUHHOTO MasiTHUKOB.

N3yueHne 3aKOHOB JIBMKEHUS TeJla B X0JIe KojeOaHUi Ha yIpyroM HoJBece.

W3yueHne qBMKEHUS HUTSHOTO MasiTHUKA.

IIpeoOpazoBaHue SHEPTUH B IPY’KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY bl 3aTyXaIOMIMUX KOJEOaHU.

HccnenoBanue BEIHYKIEHHBIX KOJIeOaHUI.

Tema 2. DiIeKTpOMarHuTHbIE KOJICOaHUSI.

Konebarenbubiit  koHTYp. CBOOOAHBIE DICKTPOMAarHUTHbIE KOJIEOAHUS B  MJCAIBHOM
kosebarenbHoM KoHType. Popmyna Tomcona. CBs3p aMIUIUTYABl 3apsia KOHJIEHcATopa ¢
aMIUTUTYAOM CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUM B UJCaIbHOM KOJIeOaTeIbHOM KOHTYpE.

3aTyxarolue 3IeKTPOMarHuTHbIe KosleOaHus. BeIHyX/1eHHbIE 3JIEKTPOMarHUTHbIE KOJIeOaHuU .
IlepemenHbIit TOK. MOLIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYIHOE M JICHCTBYIOIEe 3HAUEHUE
CHJIBI TOKA U HANPSDKEHUS MPH pa3iIndHON (popMe 3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHH.
CunycouJaJibHBIi NIepeMEHHbINH TOK. Pe3ucrop, KOHJEHCATOp M KaTyllKa HWHIAYKTUBHOCTU B
LENH CUHYCOUJAIbHOIO IEPEMEHHOT0 ToKa. Pe3oHaHc TokoB. Pe3oHaHC HanpsKeHUH.
WneanbHblil TpanchopmaTop. [IponsBoacTBo, neperada U MoTpedICHUENTEKTPUUECKON SHEPTUH.
OKOJIOTUYECKME PUCKH TpU  IPOU3BOJCTBE INEKTPOl’Hepruu. KynbTypaucnonb3oBaHUs
JIEKTPOIHEPTUH B TOBCEAHEBHOMN KU3HHU.

TexHudeckne yCTpONCTBAa M TEXHOJIOTMYECKUE MPOLECCHI: AIEKTPUUYECKUN 3BOHOK, I'€HEpATOp
IIEPEMEHHOT0 TOKa, IMHUM JJIEKTponepeaay.

JleMoHcTpanuu.

CB000IHBIE ANIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBHCHMOCTb YaCTOThI CBOOOIHBIX KOJ€0aHUH OT MHIYKTUBHOCTH M €MKOCTH KOHTYpa.
OcumsuiorpaMMsl 31€KTPOMArHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXaroMMX MEKTPOMArHUTHBIX KOJIeOaHHH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.



BbIHYXIeHHBIE CHHYCOUIAIbHbIE KOJIEOaHMUS.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH [IEPEMEHHOTO TOKA.

Pe3oHanc npu mOCIIEOBATEILHOM COEIMHEHUM pE3UCTOpPa, KaTylIKd WHAYKTUBHOCTU U
KOHJIEHCATopa.

YCTpOHCTBO M IPHUHIIUII JEHCTBHSI TpaHCHOpMATOpA.

Mopenb JIMHUY 3JEKTPOIIepeIauH.

Y4eHUUYeCKuil IKCIIEPUMEHT, JIaDOpaTOpHbIE PabOThI, IPAKTUKYM.

Nzydenne tpanchopmaropa.

HccnenoBanue NEpeMEHHOrO0 TOKa 4Yepe3 IOCIEeN0BATENBHO COEAUHEHHBIE KOHIEHCATOD,
KaTYyILIKY U PE3UCTOP.

Habnronenue 37eKTpOMarHUTHOTO PE30HAHCA.

NccnenoBanue paboThl HICTOUHUKOB CBETA B LIEMH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue 1 3J€KTPOMarHUTHBIE BOJHBI.

MexaHn4ecKkue BOJIHBI, yCIOBUS UX pacrpocTpaHeHus. [lonepednsie U Mpo1oJibHbIE

BoJHBIL. Ilepuosa, ckopocTh pacnpocTpaHeHUs U JUIMHA BOJHBI. CBONCTBA MEXaHWYECKUX BOJIH:
OTpa)keHHe, IpeJoMIIeHUE, NHTepepeHIUs U TUdpaKIus.

3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE 3arpsA3HEHUE OKPYKAOIIEH CPEbI.

DNEeKTPOMAarHUTHbIE BOJHBL. Y CIIOBUS U3IYYE€HHUS AIEKTPOMArHUTHBIX BOJIH.

B3aumnas opueHTanys BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

E, B,v

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXeHHE, MpeIoMIIeHUE, MOJIIpU3alus, HHTeppepeHus
U AUQpakius.

[Ikana 3meKTpoMarHUTHBIX BOJIH. [IpuMeHeHne 3eKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.
[TpyHIMIBI paguOCBs3U U TeneBUuAcHU. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEIbI.

TexHudeckne ycTpoicTBa M NPAKTUYECKOE MPUMEHEHHUE: MY3BbIKAJIBHBIC MHCTPYMEHTHI, paaap,
paguonpuéMHHK, TEJeBU30p, aHTeHHa, TenedoH, CBY-meup, ynbTpa3ByKoBas MHAarHOCTHKA B
TEXHHUKE U MEIUIUHE.

JleMoHCTparmu.

OO0pa3oBaHue U paclpoOCTPaHEHHUE NONIEPEYHBIX U TPOIOIBHBIX BOJIH.

Konebuomieecs Teno Kak HCTOYHUK 3BYKa.

3aBHCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHHI.

HaGnronenue oTpaxeHus U NPEIOMICHUS MEXaHUUECKUX BOJIH.

HaGnronenue unrepdepeHunu u qudpakuy MEXaHH4eCKUX BOJIH.

AKYCTUYECKHI PE30HaHC.

CBolicTBa yibTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIIUTYIOM U 4aCTOTOW KOJIeOaHUH.
HccnenoBanue CBOWCTB IEKTPOMArHUTHBIX BOJIH: OTPAXKCHHE, IPEJIOMIICHHUE, IMOJIApU3ALUS,
mudpakius, HHTepQepeHIns.

OOHapyxeHue HH(PAKPACHOTO U YAbTPa(UOIETOBOTO U3ITydESHUH.

YdueHnueckuil 3KCIepuMeHT, 1JabopaTOpHbIE pabOThI, IPAKTUKYM.

N3y4yeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3ydeHne pacnipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onrtuxka.

[IpsMonMHENHOE pacnpoCTpaHEHUue cBeTa B OAHOpoaHOM cpene. Jlyud csera. Toueunsiid
HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxeHus cBeta. [locTpoeHune n300pakeHUi B IUIOCKOM 3epKalie.
Cdepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI NMPENOMIICHUS CBeTa. AOCOJIIOTHBIA MOKa3aTeNb MPETOMIICHHUSL.
OTHOcHTENBHBIN NTOKa3aTeb MpeaoMiIeHus. [I0CTOSAHCTBO 4acTOTHI CBETA U COOTHOLIEHHE JJIUH
BOJIH IIPU IEPEX0JI€ MOHOXPOMATHYECKOIO CBETA YEpE3 TpaHUIly pasfjesia JABYX ONTHYECKHX
cpen.

Xon nyueit B mpusMme. [ucnepcus ceera. CnoxxHslid coctaB Oenoro csera. L[Ber.



ITonHoe BHyTpeHHEE OoTpakeHue. [IpenenbHbIi yroJl IOJIHOIO BHYTPEHHETO OTPAKEHHUS.
Cobuparomue u paccenBaroniye JuH3bl. ToHKas auH3a. QOKYyCHOE PAcCTOSIHUE W ONTHYECKast
CHJIa TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PAcCTOSTHHSI TOHKOH C(epruuecKoil JTUH3BI OT €&
IFE€OMETPUM U OTHOCUTENILHOTO MOKAa3aTessl IPEJOMIICHUS.

@opMyJia TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH301.

Xox Jy4a, IPOLIECIUIETO JIMH3Y IIOJ HMPOU3BOJBHBIM YIVIOM K €€ TJIaBHOM ONTHYECKOW OCH.
[TocTpoeHue N300pakeHU TOYKH U OTPe3Ka MPSIMON B COOMPAIONINX U PACCEHBAIONINX JIMH3AX
U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromnas cnocoOHocTh. ['1a3 Kak onTuyeckas cucreMa.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKOM ONITHKH.

BonnoBas ontuka. Unrepdepennusa cBera. KorepeHTHbIE MCTOYHUMKH. YCJIOBHS HAOIIOACHUS
MakCUMyMOB ¥ MHHUMYMOB B HHTEP()EpPEHIMOHHOW KapTHHE OT JBYX KOT'€PEHTHBIX
MCTOYHUKOB. [IprMeps! Ki1accuuecKkux UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpaxkiuonHas pemérka. YciioBue HaOMIOAEHUS TJABHBIX MAaKCUMYMOB
MIpH MaJIECHUM MOHOXPOMAaTHYECKOIO CBETa Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpolcTBa M TEXHOJOTHYECKHE MPOLIECCHI: OUKH, JIyNa, IepucKoI, ¢poToanmnapar,
MUKpPOCKOI, TPOEKIMOHHBIM  ammapaT, TMpPOCBETIEHUE ONTUKH, BOJOKOHHAs OITHKA,
TU(paKIOHHAs PEeIETKA.

JeMoHCTparmu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npesioMieHus CBETa.

Habmonenue nosHoro BHyTpeHHETo oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX IMyYKOB Uepe3 MIIOCKOMApaIENbHYIO IIIACTUHY U PU3MY.
HccnenoBanue cBONWCTB M300payKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

Ha6nronenue natepdepeHiiny crera.

HaGnroneHue 1BETOB TOHKUX IUIEHOK.

Ha6mronenue qudpaknuu certa.

N3yuenne nudpakiinOHHON PEIIETKH.

HaGnronenue nuppakiinoOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBerta.

HaGnronenue nossipu3anuu cBeTta.

[IpumeHeHMe TONAPOMIOB AU  M3YYCHHS MEXaHWYECKUX HANPSKCHUH. YYCHMYECKUU
9KCIIEPUMEHT, JIaOOPaTOpHbIE PAOOTHI, IPAKTUKYM.

N3mepenune nokasaTelis IpeJoMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (JOKYCHOTO PAacCTOSIHUS OT BELECTBA (HA IPUMEPE )KUJIKUX JIUH3).
N3mepeHne pOKyCHOTO pacCTOSTHUS pacCEeUBAIOIIUX JIMH3.

[TomyyeHne n300paXkeHus B CUCTEME U3 INIOCKOTO 3epKaa U JIMH3BI.

[Tosydenue n300pakeHHst B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONNYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpPEpeHLIUU U MOJISIPU3ALIUU CBETA.

W3ydyeHne mnossApu3aluy CBETA, OTPaKEHHOTO OT IIOBEPXHOCTH JUAJIEKTpUKa. M3yuenue
UHTEep(EPEHINH Ja3EePHOTO U3TYUYEHHs Ha JABYX LIEIX.

HaGnronenue nucnepcum.

HaGnronenue u nccrienoBanue JUQPPaKIIMOHHOTO CIEKTpa.

W3mepenue nnuHbI CBETOBOM BOJIHBI.

[Tonmy4yeHune criekTpa U3y4eHHs CBETOIMO/a ITPU OMOIIHU TU(PAKIIMOHHON PeIETKY.

Pa3nes 3. OCHOBBI ClIeNMAJILHON TEOPHH OTHOCHTEILHOCTH.

I'panunel OpUMEHMMOCTH Kilaccudyeckod MexaHukd. IloctynaTtsl crnenuanpHOM Teopun
OTHOCHUTEJILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBan. IIpeoOpazoBanus Jlopenua. YcinoBue NpUUMHHOCTH.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJJIEHNE BPEMEHU U COKPALLEHUE JUTHHBI.

OHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.



CBs13p Macchl € SJHEPTUEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHULIbl. DHEPrus MOKOSL.
Texnuueckue ycTpoiicTBa M TEXHOJOIMYECKHE IIPOLECCHI: CIIyTHUKOBBIE INPUEMHUKH,
YCKOPUTEINHN 3apsSyKEHHBIX YACTHII.

YdaeHn4ecKuil SKCIepuMeHT, 1ab0opaTopHbIe pabOThI, MPAKTUKYM.

OmnpeneneHne UMIYJIbCa W DHEPrUM PEISATHBUCTCKHX dacTHIl (1o QororpadusM TpeKoB
3apsKEHHBIX YACTUL] B MArHUTHOM I10JIE).

Pasnen 4. KpanToBasi pusuka.

Tema 1. KopnyckynsipHO-BOJIHOBOH Ayainu3Mm.

PaBHOBecHOE TerIoBOe W3NydeHHE (M3JIydeHUE aOCOIOTHO YEPHOTO Teia). 3aKOH CMEIICHUs
Buna. I'nniotesa [Inanka o kBaHTax.

@OTOHBL. DHEPrHs U UMITYJIbC (POTOHA.

®otordpdexr. Onbitel A.I'. CroneroBa. 3akoHbl (oTodpdexra. YpaBHeHHE DWHIITEHHA IS
¢doTorddexra. «Kpacnas rpanunay potoaddekra.

JlaBnenue cBera (B YaCTHOCTH, JIaBJIEHWE CBETAa HAa aOCOJIFOTHO TOTJIOMIAIOIIYI0 U aOCOJIIOTHO
oTpaxaroiyto nosepxHocts). OnpiTsl I1.H. JleOenena.

BonnoBeie cBoiictBa yactuil. Bonnsl ne bpoitns. [nmuHa Bonusl ne bpoiins u pasmepsl o0mactu
JIOKaNu3aluu JBUXKYyIIecs vacTuubl. KopmycKymsipHO-BONHOBOM nyanusMm. Judpakuus
AJIEKTPOHOB Ha KpUCTaJLIaX.

Criennduka n3mepenuit B Mukpomupe. CooTHoIIeHHs HeomnpeneneHHocTei [ eiizendepra.
Texnuueckre yCTpOHCTBa U TEXHOJOTHYECKHME IIPOLECCHI: CHEKTPOMETpP, (HOTOIIEMEHT,
(dhoToMaTUNK, TYHHEIBHBIM MUKPOCKOTI, COJTHEUHAsI OaTapesi, CBeToAuo . JleMoHcTparuu.
®doTor(h(PexT Ha yCTaHOBKE C IMTMHKOBOU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEHTHETO poTOdPPeKTa.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIIEHUS MOJIYIIPOBOTHUKOB OT OCBEIIEHHOCTU. CBETOANO.
Comnneynas Oarapes.

VY4aeHnueckuil 3KCIepuMeHT, 1a00paTOpHbIE pabOThI, IPAKTUKYM.

HccnenoBanue potopesucropa.

N3mepenune mnocrosuHo# Ilmanka Ha ocHoBe wucciemoBanus ¢otodddexra. MccnemoBanue
3aBUCHUMOCTH CHJIBI TOKA 4E€PE3 CBETOANOJ OT HANPSHKCHHUS.

Tema 2. ®usuka atoma.

OmnbITHI IO MCCIIEI0BaHUIO CTpoeHus aTtoma. [lnanerapnas monens atoma Pesepdopaa.
IToctynatel bopa. M3myuyenue u noriyoneHre (OTOHOB MPU MEPEXOJE aTOMa C OJHOIO YPOBHs
SHEPruM Ha JPYTou.

Bunel criektpoB. CIEKTp ypOBHEH 3HEPTHH aTOMa BOJOPOIA.

CrioHTaHHOE U BBIHYXKICHHOE U3IIydeHHe cBera. Jlasep.

TexHuyeckne  yCTpOMCTBA M TEXHOJOTMYECKME  IPOLIECCHI:  CHEKTPAJIBHBIM  aHaIWu3
(criekTpockoI), Jlazep, KBAaHTOBBIM KOMIIBIOTED.

JlemoHCTpanuu.

Mogenb omnbiTa Pezepdopna.

HaGnronenue nuHeyaTbIX CIIEKTPOB.

YCTpOHCTBO U JEHCTBHE CUETUNKA HOHU3UPYIOIIMX YaCTHULL.

Onpenenenne QJIMHBL BOJIHBI JIA3EPHOTO U3Iy4YEHUS.

Y4ueHnueckuil 3KCrepuMeHT, 1ab0paTOpHbIe pabOThI, IPAKTUKYM.

Habnronenue nuHeuaToro crnekrpa.

HccnenoBanue CHEKTpa pa3peskEHHOTO aTOMapHOIO BOAOPOJAa M M3MEPEHHE IOCTOSTHHOU
Pun6epra.

Tema 3. ®u3nka aTOMHOIO Apa U DIEMEHTaPHBIX YACTHUIL.

Hyknonnas moxens siapa IeiizenOepra-lBanenko. 3apsn saapa. MaccoBoe yuClo sijpa.
H3oTomsl.

PagnoaktuBHOCTh. Aub(a-pacnan. DIEeKTpOHHBIH M TO3UTPOHHBINM Oera-pacmaa. I amma-
U3JIyYEHHUE.

3aKkOH paJuMOaKTHUBHOro pacmajga. PaguoaktuBHble un30TOmbl B mpupone. (CBolicTBa
HMOHU3UPYIOIIETO U3Iy4eHUs. BiusHue paquoakTUBHOCTH Ha KUBbIE OPraHu3Mbl. EcTeCcTBEHHBIN
¢doHn uznydenus. JJozumerpus.



DHeprust cBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. Jleekt Maccsl sapa.

SAnepusie peaknuu. Jlenenwe u cuHTe3 suep. SnepHbie peakTopsl. [Ipobnemsl yrpaBisieMoro
TEPMOSJIEPHOTO CUHTE3a. DKOJOTUYECKHE ACTIEKTHI Pa3BUTHS SIEPHON IHEPIETUKH.

MeTo1pl perucTpauyy U UCCIEA0BaHMs 3JIEMEHTAPHBIX YACTHII.

@yH/IaMEHTAIIbHBIE B3aUMOJACUCTBUA. bapuoHbl, ME30HBI U JenToHbl. lIpencraBieHue o
CrannapTtHoit Mosienu. KBapk-riitooHHas MOJEIb apOHOB.

®dusuka 3a npeaenamu CtanaaptHod mojenu. TEémMHas Matepust U TEMHAs SHEPIHsL.

EnuncTBO (hmzmveckoit KapTHHBI MHpA.

TexHuueckue ycTpolcTBa M TEXHOJIOTMYECKHE IIPOLIECCHI: J03MMETp, Kamepa BuibcoHa,
SAEPHBIA  pEaKToOp, TEPMOSACPHBIH peakTop, aToMHas OomO0a, MarHUTHO-PE30OHAHCHAsS
ToMorpadus.

Y4eHnuecKui IKCIIEPUMEHT, J1abopaTOpHbIE PabOThI, IPAKTUKYM.

NccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTorpadpusim).

HccnenoBanue paguoakTUBHOTO (JOHA C UCIIOJIB30BAaHUEM J03UMETpA.

N3yuenue nornoiieHus: 6eTa-4acTull aTFOMUHUEM.

Pa3nes 5. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH.

Oranel pa3BuUTHS acTpoHoMHHM. lIpukiiagHO€ M MUPOBO33pEHYECKOE 3HAYEHHE ACTPOHOMUM.
[IpuMeHUMOCTh 3aKOHOB (DUBHUKH I OOBSICHEHUS TPUPOJIBI KOCMHYECKIX 0OBEKTOB.

Mertonpl  acTpoHOMHUYECKUX  ucciaeqoBaHUi. COBpPEMEHHBIE  ONTHYECKUE  TEJIECKOIIbI,
PaZnoTENECKOIbl, BHEATMOC(EpHask aCTPOHOMHUS.

Bun 3B€3anoro Heba. Co3Be3ausl, spKue 3BE3/1bl, IIAHEThI, X BUAUMOE JABHKEHUE.

Conneynas cucrema.

Comnnre. ConmHeunast akTHBHOCTh. MicTounuk sHeprun CostHIla U 3BE3]T.

3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. JlMarpamMMa «CHEKTpaJbHBIM KJIACC - CBETUMOCTBY.
3BE3 Bl IIaBHOU ITOCIIEIOBATEILHOCTU. 3aBUCUMOCTE «Macca - CBETUMOCTEY I 3BE3[ IJIaBHOMI
MOCJIEN0BATENILHOCTU. BHyTpeHHee cTpoeHune 3BE34. CoBpeMEHHbIE MPEACTaBICHUS O
MIPOUCXOKACHUH U 3BOJroIMK COJIHIIA U 3BE3/1. DTallbl )KU3HU 3BE3L.

Mnineunsiii [lyts - nHama [amaktuka. Ilonoxxkenne n npuxenne ConHna B ['amaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa66ma. Paz6eranue ramaktuk. Teopus bombiioro
B3pbIBa. PeMKTOBOE M3ITydeHHE.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepeménnpie npo0ieMbl aCTpPOHOMUM.

Yyenuueckue HaOIOICHUS.

Habmonenust 3BE3qHOrO0 HeOa HEBOOPYKEHHBIM IJ1a30M C HCIOJIB30BAHMEM KOMITBIOTEPHBIX
MPWIOKEHUH JUIsl ONpeAeTeHUs] TOJOXKEHUS HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHbIE c03Be3usi CEeBEpHOro MOIyIIapHs U IPKUE 3BE3IBI.

Habmonenus B Teneckon JIyHbl, IUIaHET, TYMAHHOCTEH M 3BE3THBIX CKOTUICHUM.

Pa3nen 6. @uznyeckuii NpaKTUKYM.

CriocoObl m3MepeHus: (U3NYECKUX BEITUYMH C HCIOJIb30BAHHEM AaHAJOTOBBIX M HU(POBBIX
W3MEpPUTENbHBIX TMPUOOPOB U KOMIBIOTEPHBIX JIATYUKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  U3MepeHud  Qusmyeckux BeiauuuH. OIleHKka TpaHuIl
MOTPEITHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIENOBAHHM 3aBHCHUMOCTEH (DM3MUECKUX BEIHYMH,
MPOBEpKa MPEASIOKEHHBIX TUTMOTE3 (BBIOOpP M3 paboT, OMHMCAHHBIX B TEMATUYECKUX paslenax
«YYeHHUeCKU HIKCIIEPUMEHT, J1a00paTopHbie pabOThI, MPAKTUKYM)).

Pazgen 7.00001maroniee nNoBTopeHue.

OO6o0menrne u cucTeMaTu3alus CcoAepKaHHs pa3ieloB Kypca «MexaHuka», «MonekynspHas
buzuka W TepMOIUHAMUKA», «IJeKTpoauHamukay, «KomebGanus u BOJHBD, «OCHOBBI
CHEIHaTbHON TEOPUU OTHOCUTENBHOCTHY, «KBaHTOBas ¢usnka», «INEMEHTHl aCTPOHOMHH U
acTpopU3NKI».

IInanupyeMble pe3yJbTaThl OCBOCHHUS MPOTPaMMbl MO (U3MKE HA YPOBHE CPEAHETO OOIIEero
oOpa3oBaHus

OcBoenue yueOHOro mnpenmera «®usznka» Ha ypOBHE cpeaHero oOmero o0Opa3oBaHUsS



(yrnmyOneHHBI ypOBEHB) JOJDKHO OOECHEYHUTh JOCTHKEHHE CICAYIOIIUX JIMYHOCTHBIX,

METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JInyHOCTHBIE Pe3yabTaThl OCBOCHHS YydeOHOro mnpeaMera «DU3HMKa» JOJDKHBI OTpPaXaTh

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJCTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH

MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TMMO3UTUBHBIX BHYTPEHHUX

yOSKJICHH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSM  POCCHHMCKOTO  OOIIECTBa,

pacimpeHue KU3HEHHOTO OIbITa M OTBITAa JIEATEIBHOCTH B IMPOLECCE Pean3alliid OCHOBHBIX

HaIpaBJICHUN BOCIIUTATEIBHON JESITEIHPHOCTH, B TOM YUCIIC B YACTH:

1) I'PaXKIAHCKOTO BOCITUTAHMSI:

C(OPMHUPOBAHHOCTH T'PAXKAAHCKON MO3ZUIIUN O0YJarOIIErocsi Kak aKTHBHOTO W OTBETCTBEHHOTO

YJieHa POCCUICKOTO O0IIeCTBa;

MPUHATHEC TPAJAUIMOHHBIX  OOIICUETIOBEUSCKUX TYMAHHCTUYECKUX M JEMOKPATHYCCKHX

IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpecax TIpaKIaHCKOTO OOIIecTBa,

Y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3alnu;

YMEHHE B3aMO/ICHCTBOBATH C COIMAILHBIMA MHCTUTYTaMU B COOTBETCTBHH C UX (YHKIHSIMHU U

Ha3HAUYCHHUEM;

TOTOBHOCTH K TYMAaHUTAPHOH M BOJIOHTEPCKOU JNESITSILHOCTH;

2) MaTPHOTUIECCKOTO BOCITUTAHHUS:

c(OpPMUPOBAHHOCTH POCCUICKON T'PakIaHCKON MIEHTUYHOCTH, MaTPHOTU3MA;

IIEHHOCTHOE OTHOIIEHUE K TOCYIAPCTBEHHBIM CHMBOJIAM, JIOCTIDKEHUSM POCCUHCKUX YUEHBIX B

obnacTu (pU3UKU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOTO BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTH HPAaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHUS;

CIIOCOOHOCTh OLIEHHWBATh CUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIE PpEIICHHs, OPUEHTHPYACh Ha
MOPaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH,

B TOM YHCJIE B JESATEILHOCTH YYEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OYAyILIEro;

4) ACTETUYECKOTO BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYash ACTETHKY HAay4YHOTO TBOPYECTBA, MPHUCYIIETO

(hu3UYecKoi HayKe;

5) TPYAOBOT'O BOCITUTAHMUSL:

UHTEpEC K pa3iuuHbIM cdepaM NpodecCHOHATBHON NIEATEIBHOCTH, B TOM YHCIE CBA3aHHBIM C

(¢U3UKONW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymymied mnpodeccuu u

pealin30BbIBATHE COOCTBEHHbBIE KU3HEHHbBIE TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHI0O M camMo00pa3oBaHUIO B 00acTy (U3MKM Ha

MPOTSHKEHUH BCEH KU3HU;

6) 9KOJIOTMYECKOT0 BOCTIUTAHUS:

chOpPMUPOBAHHOCTh ~ SKOJOTMYECKOM  KYyJIbTYPBI, OCO3HAHHE T[JIOOANBHOTO  XapakTepa

HKOJIOTHYECKUX MPOOIIEM;

IUTAHUPOBAHUE M OCYIIECTBIIEHUE ICHCTBHI B OKPYXKAIOIIEH cpele Ha OCHOBE 3HAaHUA LieJei

YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

Pacimpenue onbiTa IEATENHHOCTH SKOJOTHYECKOW HAMpaBICHHOCTH HAa OCHOBE HMEIOIIMXCS

3HAHUM 10 PU3HKE;

7) [IEHHOCTH HAyYHOTO MO3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHs], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS

¢bu3nUecKoi HayKH;

OCO3HAHHE IEHHOCTH HAyYHOH JesITeNbHOCTH, TOTOBHOCTh B TMpoIlecce H3Y4YeHUS (PUIUKH

OCYILIECTBIISATH IPOEKTHYIO U UCCIIEIOBATENBCKYIO NeSITENbHOCTh MHIUBUIYAIBHO U B TPYIITIE.

B mporecce noCTHXKEHUS JTMYHOCTHBIX PE3yAbTATOB OCBOEHHUS MPOTPaMMBbI MO (U3HMKE s

YPOBHsI CpeJHero oOIero oopa3oBaHus y 0Oy4yarolIUXCs COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN

WHTEJUIEKT, IPeanoiaraiomuii chopMUPOBAHHOCTD:



CaMOCO3HAHUS, BKJIIOYAIOIIETO CIOCOOHOCTh IOHMMAaTh CBOE SMOLMOHAIBHOE COCTOSIHUE,

BUJICTh HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHATILHON Cepbl, ObITh YBEpEHHBIM B ce0e;

CaMOPETYIMPOBAHMUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE MPHUHUMATh OTBETCTBEHHOCTH 32

CBOE TMOBEICHUE, CIIOCOOHOCTh aalTUPOBATHCS K 3MOIMOHAIBHBIM M3MEHEHHSIM H TPOSIBISATH

THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIOYAIOIIEH CTPEMJICHHE K TOCTH)KEHUIO LIEJIH U YCIEXY, ONTUMU3M,

WHUIIMATUBHOCTh, YMEHHUE JICHICTBOBATH, UCXO/S U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh IOHMMATh SMOIMOHAIBHOE COCTOSIHUE —JAPYTHX,

YUUTBIBATH €TO MPH OCYIIECTBICHUH OOIICHNUS, CTIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMANBHBIX HABBIKOB, BKIIOYAIOUINX CIIOCOOHOCTh BBICTPaMBATh OTHOLICHHS C JPYTUMHU

JIOABMH, 3200 THTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

MertanpeaMeTHble pe3yIbTaThl OCBOCHUS IPOTPAMMBI CPETHETO 00IIero 00pa3oBaHus JOKHBI

OTpaXath:

OBajieHre YHUBEPCATbHBIMH MTO3HABATEIBHBIMH JICHCTBHSIMH:

1) 0a30BbI€E JIOTMYECKUE JICHCTBHS;

CaMOCTOSITENIEHO  (OPMYIMPOBAaTh M  aKTyaJH3UpPOBAaTh MpoOJeMy, paccMaTpuBaTh €€

BCECTOPOHHE;

OTIPENIENATH IIeTU IS TETLHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTHBOPEUHS B pACCMATPUBAEMBIX (PH3MUECKUX SIBICHUSX;

pa3pabaTbIBaTh IJIaH PEIICHHUS POOIEMBI ¢ YIETOM aHaIH3a UMEIOIIHXCS

MaTepHATbHBIX 1 HEMAaTEPHUATBHBIX PECYPCOB;

BHOCHTBH KOPPEKTHBEI B JICSITEIILHOCTD, OIICHUBATH COOTBETCTBHE PE3YIbTATOB IIEIISIM, OIICHUBATH

PUICKH TTOCIIE/ICTBUH e TEILHOCTH;

KOODAMHUPOBAaTh M  BBINIOJHATH pabOTy B YCIOBUSX pEalbHOTO, BUPTYyaIbHOTO U

KOMOMHHMPOBaHHOTO B3aMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHHUE TP PELICHUH )KU3HEHHBIX ITPOOIIEM.

2) 0a30BBIE HCCIICIOBATEIBCKUE ACHCTBHS:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KITIOUEBBIMU TOHATUSAMH U METOAaMH (pU3NIECKON HAYKH;

BJIAJICTh HABBIKAMH y4eOHO-MCCIIE0BATEIbCKOIM M MPOSKTHON AEATEILHOCTH B 00JIacTH (HU3HKH,

CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATENIbHOMY IOHMCKY METOJOB pEHICHUS 3a/ad

(bHU3MUECKOTO COIEPKAHUS, IPUMEHEHHIO PAa3IMYHbIX METOI0B TIO3HAHHUS;

OCYIIECTBIISAITh PA3IWYHBIC BUABI JICSITENBHOCTH 110 TIOJyYeHHIO HOBOTO 3HAHHA, €ro

MHTEPIIPETAlNY, TPeoOpa30BaHUI0 U MPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX CHUTYalHsAX, B TOM

YHCIIe TIPU CO3/IaHUH YUEOHBIX ITPOEKTOB B 001aCTH (DU3UKH;

BBISIBIISITH IPHYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIN3MpOBaTh 3a/1a4y, BBIABUIAaTh TUIOTE3Y €&

peLIeHNs, HAXOIUTh apryMEHTHI JJIsl I0Ka3aTeIbCTBAa CBOUX YTBEPIKIICHUH, 3a/1aBaTh MapaMeTpPhI

U KPUTEPHUHU PEIICHHS;

aHAIM3UPOBATH IMOJYYEHHBIC B XOJE PEIICHMS 33Ja4d PE3YJIbTaThl, KPUTUYECKH OLCHUBATH WX

JIOCTOBEPHOCTb, IIPOrHO3MPOBATH N3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh W (POPMYIUpPOBATH COOCTBEHHBIC 33/1aud B OOpa30BaTEIbHOW JESATEIBHOCTH, B TOM

YHCIIe TIPU U3YYCHUU (PHU3HKH;

JaBaTh OIIGHKY HOBBIM CHTYalUsM, OLIEHMBATh MPHOOPETEHHBIA ONBIT; YMETh IIEPEHOCUTH
3HAHMA N0 (PHU3HMKE B MIPAKTUYECKYIO 00IaCcTh

KHU3HEIEATEIbHOCTH;

yMeTh HMHTEIPUPOBATh 3HAHMSA U3 PA3HBIX NPEIMETHBIX 00JacTel; BBIIBUTATh HOBBIE HJEH,

[peJularatb OpUrHHaIbHbIE MOAXO0bl U PELIEHNS; CTaBUTh MPOOJIEMbl U 3a/1auH, JOIyCKarolue

aJIbTepPHATHBHbIE PEILICHUSL.

3) paboTa ¢ uHdopMmarue:

BJIaJIeTh HaBbIKAMU MOJTy4eHUs1 HHPOpMAIMU (PU3NUECKOTO COIePKaHUS

U3 HCTOYHMKOB DPAa3HbIX THIIOB, CaMOCTOATENIBHO  OCYIIECTBIATH  IOWCK, aHAlu3,

CHCTEMaTH3alMI0 U MHTEPIIPETALIUI0 HHPOPMAIINH Pa3InYHBIX BUAOB U (POpM IpecTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(POPMAIINH;

UCIOJb30BaTh CPEJCTBa WH(POPMALMOHHBIX U KOMMYHHMKALIMOHHBIX TEXHOJOTHI B pEIIEHUH

KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OpPraHM3ALMOHHBIX 3a/ad ¢ COOJIofieHueM TpeOoBaHUN



SPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PeCypcoCOepeKeHNUs, MPABOBBIX M ATUYECKHUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30IaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJEPYKAHHUSA B PAa3IMYHBIX (hopMaTax ¢ yu€TOM Ha3HAYCHUS
uHbOpMAMM W IEJIEBOM ayauTOpHH, BHIOMpas ONTUMAIbHYIO (opMy mpeacTaBieHUs U
BU3yaIU3al1H.

OBnazneHue yHuBEepCabHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSAMU:

1) obuieHwue:

OCYIIECTBIISITh OOIIEHHE HA ypoKaxX (M3UKH U BO BHE-YPOUHOU NESITEIBHOCTH; PAaclo3HABAThH
NPEINOChUTKA KOH(IMKTHBIX CHUTYallUd M CMSr4aTh KOH(IMKTHI; Pa3BEPHYTO M JIOTUYHO
u3JlaraTth CBOIO TOUKY 3PEHUS C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

2) COBMECTHaAS JEATEIHLHOCTD:

MOHMMATh M WCIOJB30BATh MPEUMYIIECTBA KOMAHAHON W MHIMBUAYaJIbHOU pabOThI, BEIOUPATH
TEMaTUKy U METOJbl COBMECTHBIX JIEHCTBUI C y4€TOM OOIIMX HWHTEPECOB, U BO3MOKHOCTEU
KaXKJJOTO WIE€HA KOJJIEKTUBA;

MIPUHUMATD 11€JI1 COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BbIBaTh U KOOPAWHHUPOBATH JIEHCTBUS T10
€€ JOCTW)KEHHMIO: COCTaBIIATh IUIAH JEWCTBUHM, PACHPENENSATh POJU € Y4ETOM MHEHUU
YYaCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAyeCTBO CBOETO BKJIa/Ja M KaXKJIOr0 y4yaCTHHKAa KOMaHIbl B OOIIMH pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPHUSM;

mpeajaraTb HOBBIE IPOEKTHI, OLIEHWBAaTh HUAEH C TMO3ULMU HOBU3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh IO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3IMUHbIX CUTYAIUX,

MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh HMHUIIMATUBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PETYISITUBHBIMU J€HCTBUSMU:

1) CaMOOPraHHU3allus:

CaAMOCTOSITEJIBHO  OCYILECTBJIATH IO3HABATENBHYIO JEATEIBHOCTh B 00JAaCTM (PU3MKH U
aCTPOHOMMH, BBISABIIATH MIPOOJIEMBI, CTaBUTh U (JOPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEIICHUS PACYETHBIX M KA4YEeCTBEHHBIX 3a/1ad, IUIAH
BBIMIOJIHEHUST NPAKTHUUYECKOW paboThl C y4ETOM MMEIOIUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclupATh paMKH y4eOHOTro IpeaMeTa Ha OCHOBE JIMYHBIX MPEIINOYTEHUH; Ne1aTh OCO3HAHHBIN
BbIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh ()OPMHUPOBAHUIO U NPOSIBICHUIO 3PYAULUU B 001acTH (U3UKH, MOCTOSHHO
MOBBIIIATh CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIH YPOBEHb;

2) CaMOKOHTPOJIb!

JlaBaThb OLICHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHBBI B JESATECIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJIaJIeTh HaBbIKAMM IO3HABATEJIbHON peQUEeKCUM KaK OCO3HAHUS COBEpLIaeMbIX ACHCTBUHI U
MBICJINTENBHBIX ITPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMI;

UCIOJb30BaTh NPUEMBI pedIeKCU AJIs OLIEHKH CUTYallM, BEIOOpa BEPHOIO PELICHHUS;
OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHIKEHHIO; IPUHUMATh MOTHBBI
U apryMEeHTBhI IpYTUX IPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

3) MPUHATHE Ce0s U APYTHX:

MIPUHUMAThH ce0s, TOHUMAsi CBOM HEOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAJIN3€E PE3yJIbTaTOB AECATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIIUOKY.

IIpeaMeTHbIe pe3yabTaThl OCBOEHUS NPOrPaMMBbI IO (PU3UKE.

B npouecce nzyuenus kypca Kypca puszmuku yriyoiaeHHoro ypoBHs B 11 kiacce oOyuarommiics
HAy4YUTCSL:



MOHUMATh POJIb (PU3MKM B IKOHOMHUYECKOH, TEXHOJIOTMYECKOH, COIMAIBbHOM M 3THYECKOU
cdepax IesITeIbHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKU B COBPEMEHHON Hay4YHOU KapTHHE MUDA,
POJIb aCTPOHOMHUU B IIPAKTUUECKOH EATEIbHOCTH YEIOBEKA

u JabHeIeM HayYHO-TEXHUYECKOM pa3BUTHH, 3HaYEHUE OIMCaTEIbHOM,
CHCTEMaTH3UPYIOUIeH, OOBSICHUTEIBHON M MPOTHOCTUYECKON (YHKIUH (U3UYECKO Teopuu -
ANIEKTPOJMHAMUKY, CHEHUATBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOW (H3UKH, pOJIb
¢usnveckoil Teopun B (HOPMUPOBAHUU TPEIACTABICHUN O (U3MUECKOW KapTHHE MHUPA, MECTO
¢u3nveckoil KapTHHBI MHpa B OOImIEM psay COBPEMEHHBIX E€CTeCTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE;

pa3nuyath yCJIOBHS IMPUMEHUMOCTH MoOJeNe (U3NYEeCKHX Tel M TPOLECCOB (SBJICHUH):
OJIHOPOJHOE DJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE IOJs, TapMOHHUYECKHE KoyieOaHus,
MaTeMAaTHYEeCKUN MAasTHUK, WJCATbHBIM TPYKUHHBIA MAasSTHUK, TapMOHMYECKHE BOJIHBI,
UJeTbHBIM KOJEOAaTEeNbHBI KOHTYp, TOHKas JIMH3a, MOJEJIEeH aToMa, aTOMHOTO sjpa u
KBAHTOBOM MOJICIIN CBETA;

paznuuaTh YCJIOBHS (TpaHUIlbl, 00JIACTH) NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, MOHUMATH
BceoOImni xapakTrep (pyHAaMEHTalIbHBIX 3aKOHOB M OFPAHUYEHHOCTh MCIIOJIb30BAHUS YACTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSCHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS, UCIIOJIb3YS OCHOBHBIE
MOJIOKEHUSI M 3aKOHBI AJIEKTPOJWHAMUKH M CIEUUATbHOW TEOPUU OTHOCHUTENIBLHOCTH (3aKOH
COXpaHEHHUs 3JIEKTPUUYECKOTO 3apsna, cuia Amnepa, cuia JIopeHia, 3aKOH 3JIEKTPOMAarHUTHON
UHAYKIMY, npaBwio Jlenna, cBsa3p J/JC caMOMHIYKIHMM B AJIEMEHTE SJEKTPHUYECKOW LEMH CO
CKOPOCTBIO HW3MEHEHHUS CHJIbl TOKa, MOCTYJaThl CIEUUaIbHOH TEOPHUH OTHOCUTEIHHOCTH
DUHIITeHA);

aHAJIM3UPOBaTh U OOBSACHATH KBAHTOBBIE MPOLIECCHI U SIBJICHHS, HCIOJB3YS TOJI0XKEHUS
KBaHTOBOM (pu3uku (ypaBHeHue DiHITEHHA I (hoTodPdeKTa, MepBhI U BTOPOU MOCTYIATHI
bopa, mnpuHmmMm cooTHOmEHUs HeompeneiaeHHocTer ['eiizenOepra, 3akOHBI COXpaHEHUS
3apsI0BOITO M MAacCOBOIO YMCENI M SHEPIUU B SJIEPHBIX PEAKIUAX, 3aKOH PaJUOAKTUBHOIO
pacmaja);

OMHCHIBaTh (PU3UYECKHE MPOLECChl M SBIEHUS, WCIOJB3Yysl BEIUYUHBI: HANPSKEHHOCTh
ANEKTPUYECKOTO TOJIA, NOTEHIMAN 3JIEKTPOCTaTUYECKOrO IOJs, Pa3HOCTh MOTEHIHUAJIOB,
ANEKTPOJBIKYIAS CUJla, WHAYKLIMS MAarHUTHOIO IIOJII, MAarHUTHBIM NOTOK, cuja AMIiepa,
WHJIYKTUBHOCTb, OJJIEKTPOABIKYIIAs CUJIa CaMOUHIYKIMHU, DSHEPrusi MAarHUTHOTO IIOJIA
MIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, MIOJIHASL SHEPTHS,

SHEpPrusi MOKOsI CBOOOJHOM YaCTHIIbl, SHEPTUsI U UMITYJIbC (POTOHA, MACCOBOE YHCIO W 3apsl
s71pa, SHEPrus CBSI3U S1pa;

OOBSACHATHP OCOOEHHOCTH NPOTEKAaHUS (PUINYECKUX SIBICHUI: 3JEKTPOMarHUTHas HHAYKIHS,
CaMOMHJIKIIMsI, pe30HAHC, HHTep(epeHIIHs BOJIH, TUPPAKIKs, TUCIEPCUs, IOJTHOE BHYTPEHHEE
oTpakeHue, GpoTodnekTpudeckuii apdekt (hotorddekr), anbda- u OeTa-pacnaasl saep, raMma-
U3Iy4eHue saep, Gu3ndeckue MPUHIUIBI CIEKTPATLHOTO aHallu3a U PadoTHI J1azepa;
OIpEeNENATh HAlpaBJIE€HUE MHAYKIIMM MAarHUTHOTO TOJIA IMPOBOJAHUKA C TOKOM, CHJIbI AMmIiepa U
cuiibl JIopeH1a;

CTPOUTH M300pa)KEHUE, CO37]aBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOM JTMH301, U pacCUUTHIBATH €T0
XapaKTEPUCTUKU;

MIPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKUE MOHATHS, TEOPUH U 3aKOHBI JUIS aHAIU3a U
0O0BsiICHEHUsT (PU3MYECKHX MPOLECCOB, MPOUCXOIAIINX B 3BE3IAX, B 3BE3AHBIX CHUCTEMax, B
MEXTaJlaKTUYEeCKOH cpeJie; IBUKEHUsT HeOECHBIX Tell, 3BOJIIOLINY 3BE3 U BeeneHnHoi;
MPOBOJHUTh HCCIENOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIWYMH C HCHOJIB30BAHUEM MPSMBIX
M3MEpEeHUl, TpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh Pe3yibTAaThl IMOITY4YEHHOM
3aBUCHUMOCTH (PU3UYECKUX BEITUYHMH B BUJE TrpaduKoB ¢ yu4€TOM aOCOJIOTHBIX MOTPEUTHOCTEN
W3MEPEHUH, IeJaTh BBIBOJIBI IO PE3y/IbTaTaM MCCIIEIOBAHMUS;

MIPOBOJNTH KOCBEHHBIE M3MEpeHUs (U3NYECKUX BETUYHH, MPU ITOM BBIOMPATH OMTUMATBHBIN
METOJI H3MEpEHUs, OILIEHWBATh aOCOJIOTHBIE W OTHOCHUTENBHBIC MOTPEIIHOCTH TMPSMBIX U
KOCBEHHBIX U3MEPEHUI;



MPOBOJIUTH OIBITHI MO TPOBEPKE MPEUIOKEHHOW THUIOTE3bl: IUIAHHUPOBATH OSKCIEPUMEHT,
cOOMpaTh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH MOJyYEHHBIE PE3yJIbTaThl U JIENaTh
BBIBO/JI O CTaTyCe MPEATI0KEHHON TUIOTE3BI;
OTIMCHIBATh METO/IbI TIOJNYUCHHSI HAYYHBIX aCTPOHOMUYECKHUX 3HAHUMH;
coOmoaTh npaBuiIa 0€30MacHOro TpyJa MpU MPOBEICHUM HCCIEJOBAHUN B pamMKax yueOHOTO
OKCIEPUMEHTa, TPAKTHKyMa W Y4eOHO-HCCIENOBATEIbCKOW M TPOEKTHOW MAEATEIBHOCTH C
MCTIOJIb30BAHNEM H3MEPHUTEIBHBIX YCTPOICTB U JTaOOpaTOPHOTO 000PYIOBAHUS;
pemaTh pacuéTHBIE 33/1a4H C SBHO 3aJaHHOH M HESBHO 3aJlaHHON (PU3NYECKON MOJENbI0: Ha
OCHOBAaHWHM aHAJIM3a YCJIOBHs BBIOMpATh (U3WYECKHE MOJENH, OTBEYaIouIne TpeOOBaHUAM
3aJauu, MPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH | MOCTYJAaThl (PU3NIECKUX TEOPUN TIpU
WCTIOJIb30BAHNU MAaTEMAaTUYECKUX METOJIOB PEHICHHUS 3a/1a4, IPOBOIUTH PACYETHI HA OCHOBAHHUU
MMEIOIINXCS JAaHHBIX, AHAIM3UPOBATH PE3YJAbTATHl M KOPPEKTHPOBATh METOJbl PEHICHUS C
y4€TOM TOJYYEHHBIX PE3YJIbTATOB;
pemaTh KauyeCTBEHHBIC 3a7a4yl, TPEeOYIONINe MPUMEHEHHs 3HAHWHM W3 Pa3HBIX pa3lesioB Kypca
¢u3MKK, a TaKkKe MHTETPAalMd 3HAHWH W3 JAPYIHX MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA:
BBICTPAMBATh JIOTHYECKYIO IIEMOYKY PACCYKIEHUH C HCIOJIh30BAHWEM H3YYEHHBIX 3aKOHOB,
3aKOHOMEPHOCTEN U (PU3NUECKUX SIBJICHMIA;
WCTIONb30BAaTh TEOPETHYECKHE 3HAHWUSA JUIsI OOBSACHEHHS OCHOBHBIX TPHHIMUIIOB pPabOTHI
W3MEPHUTEIBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB;
MIPUBOJIUTH TIPUMEPHI BKJIaJIa POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-(U3UKOB B PAa3BUTHE HAYKH, B
00BSICHEHHUE TTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHATM3UPOBaTh W OICHUBATH TIOCIEJCTBHS OBITOBOW W TIPOM3BOJCTBEHHOW JIEATEILHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PM3WYECKUMH TPOIIECCAMHM, C MO3HIIMKN AKOJOTHYECKON 0€30TacHOCTH,
MPEJCTAaBICHUN O PAlMOHATIBLHOM TPUPOJOTIOIH30BAHNH, & TAKKE Pa3yMHOM HCIOJIb30BaHUU
JNOCTHKEHHUI HayKH M TEXHOJIOTUH JJIsl AalbHEHIIEro pa3BUTHUS YeJI0BEUECKOro O0IIeCTBa;
MPUMEHSATHh Pa3IUYHbIe CMOCOObI paboThl ¢ uHpopMaruend (U3NIECKOTO COACpPKAHUSA C
WCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTUH, MPH 3TOM HCIHOJIb30BATh
COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTUM MJs MOUCKa, NepepaboTKU U MpenbsBICHUS
yueOHOM U HayyHO-OMYJSIpHOM HHQOpManuu, CTPYKTYpUPOBAHHUS U HHTEPIpETaIuu
uHpopMaluy, TOJYYEHHOM M3 pa3IUYHbIX HCTOYHHUKOB, KPUTHUYECKH AaHaJIU3UPOBATH
MOJIy4aeMyt0 HH(POPMAIUIO U OLIEHUBATh €€ TI0CTOBEPHOCTh KaK Ha OCHOBE UMEIOUINXCS 3HAHUH,
TaK U Ha OCHOBE aHaJln3a UCTOYHHKA NHPOPpMAIUH;
MIPOSIBIIATH OPraHU3aIlIOHHBIE U TO3HABATENIbHBIE YMEHHS CAMOCTOSTEILHOTO
MpUOOpeTeHUsT HOBBIX 3HAHUW B TMpoOlLlECCe  BHINOJHEHHS MPOEKTHBIX U y4eOHO-
HCCIIEIOBATENIbCKUX padoT;
paboTaTh B TpyHIe C KMCIOJIHEHHEM Pa3MYHbIX COLMUAIbHBIX pOJIeH, MIaHUpOBaTh pPabOTy
TPYIIIbI, PAMOHATILHO pacpeAesisiTh JAEATEIbHOCTh B HECTAHIAPTHBIX CUTYallUAX, OLIEHUBAThH
BKJIJ] KQXK/I0TO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pPaccCMaTpUBaeMON POOIIEMBI;
MPOSIBIIATh MOTHBAIMIO K Oyaymield mnpodecCHOHaNbHOU NEATENBHOCTH MO CIENUaIbHOCTIM
(hMBUKO-TEXHUUECKOTO TIPO(HIISL.

11 kuacc (170 yacos, S 4. B He/IeJI10)
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1. IlpuBneuenue
BHUMAaHHUS HIKOJHLHUKOB
K LIEHHOCTHOMY
aCIEKTy U3y4aeMbIX Ha
YpOKax SIBJICHUH,
OpraHu3anus ux
paboTHI € MoJyyaeMoi
Ha YPOKE COLMAIbHO
3HAYUMOU
uHpopmanuei —
MHULMUPOBAHUE €€
00CyXIeHMUS,
BBICKa3bIBAHUS
yUYaIIMMHCs CBOETO
MHEHHUS TI0 €€ TIOBOTY,
BbIPaOOTKH CBOETO K
HEW OTHOILLIEHUS.

2. llpumenenune Ha
YPOKE HHTEPAKTUBHBIX
dbopM paboThI
yyanmxcs,
CTHUMYJTUPYIOIIAX
MO03HABATENbHYIO
MOTHBAIIHIO
IKOJIbHUKOB.

bubmmoreka

10K https://

m.edsoo.ru/7

f41c97c

Konebauus u
BOJIHBI

64

1. [Ipumenenue
MPaKTUYECKUX padoT,
1a00paTOPHBIX padoT,

JIEMOHCTPAITHS OTIBITOB
B BUPTYaJIbHBIX
bu3IIeCKuX
n1abopaTopusix,
BUPTYaJIbHbBIC
IKCKYPCHH.

bubanorexa

LIOK https://

m.edsoo.ru/7

f41c97c

OCHOBEI
CcIIeIUaJIbHOM
TEOpUHU
OTHOCHTEIIBHOCT
u (CTO)

KsanroBasa
¢u3uka

41

1. Coznanue yueOHBIX
NPOEKTOB, KOTOPBIC
pa3BUBAIOT
CaMOCTOSITENbHYIO
NEeSITeNbHOCTD, KOTAa
pebeHoK
CaMOCTOSATENBHO
BbIOUpAET Ty
npobiemy, HaJ
KOTOPOU €MY XOTEJI0Ch
OBl «I10JI0MaTh
TOJIOBY»;
CaMOCTOSATENIBHO
COCTaBJISIET

bubanoreka

LIOK https:/

m.edso0.ru/7

f41c97¢c




WHBUIYaIbHBII
rpaduk paboThI HaJl
HEil; CaMOCTOSTEILHO
KOHTPOJIUPYET CBOE
IPOJABIDKEHHE B €€
PELICHHH.
2. llpumenenne
TBOPUYECKUX padoT,
IIPAKTUYECKUX padoT,
1abopaTOPHBIX padoT,
JIEMOHCTPAIHS OTIBITOB
B BUPTYQJIbHBIX
bu3nIeCKuX
naboparopusx,
BHUPTYaJIbHBIE
IKCKYPCHH.

9KOJIOTMYECKast
KyJIbTypa, OepexHoe
OTHOILIEHHE K POJHOU
3emiie, IPUPOTHBIM
6orarctBam Poccun u
MHUpa, TOHNMaHUE
OTBETCTBEHHOCTH 32
COCTOSIHUE TIPUPOTHBIX
PECYPCOB U pa3yMHOE
MPUPO/IONOIE30BAHUE.

1. ®opmupoBanue
MHUPOBO33PEHYECKUX
B3TJISZIOB U yOKICHUI
OTHOCHUTEJIbHO HAYYHOM
KapTHUHBI MUPA U €€

3HAYUMOCTHU IS
YyelloBeKa Ha MaTepuaie

duznueckuii
MPaKTUKYM

15

JIEMOHCTPALHsI OIBITOB

B BUPTYaJIbHBIX
buznueckux

J1abopaToOpHsIX.

2. IlpuBneuenue

BHUMAaHHUSI [IIKOJIbHUKOB

K IEHHOCTHOMY

ACIICKTY N3Yy4aCMbIX Ha

paccMOTpeHHs
(yHIaMEHTATBHBIX
(U3NYECKHUX TCOPHIi 1

IKCIICPHMEHTOB.

1. Ilpumenenue bubnuoreka
npaktudeckux pador, | LIOK https://
1abopaTopHbIX paboT, | M.edsoo.ru/7

f41c97c




YpOKax SIBJICHUH,
OopraHu3alus ux
paboThI ¢ oJydaeMoun
Ha YPOKE COLMAJIbHO
3HAYUMOU
uHpopmanuei —
WHULIMMPOBAHUE €€
o0cy)XaeHMs,
BBICKA3bIBAHUS
YUYaIIUMUCS CBOETO
MHEHHUS IO €€ TIOBOY,
BbIPAOOTKHU CBOETO K
HEW OTHOLICHHUS
. T'oToBHOCTB 1
CIIOCOOHOCTB BECTH
JUAJIOT C APYTUMH
JIOJIBMU | IOCTUTATh B
HEM
B3aUMOTIOHMMAHUSI.

DJIEMEHTHI
aACTPOHOMHHU U
acTpopU3NKHU

10

1. IlpuBneuenue
BHHUMAaHUS IIKOJIbHUKOB
K IIECHHOCTHOMY
ACTICKTy U3yJaeMbIX Ha
YpOKax sIBIICHUH,
OpraHu3anus ux
paboTHI ¢ TIOJTydaeMou
Ha YPOKE COI[MAIbHO
3HAYUMOU
nHpopMmaruen —
WHUIUUPOBAHUE €€
00CYyXICHMUS,
BBICKa3bIBaHUS
YUYaIIMMHCS CBOETO
MHEHUS IO €€ TIOBO/TY,
BBIPaOOTKH CBOETO K
HEW OTHOLICHMUS.

2. [lpumenenue Ha
YpOKE HHTEPAKTUBHBIX
dbopm paboThI
yUanmxcs

3.9K0JIOTHYECKAs
KYIIbTypa, OepexHoe
OTHOIICHHE K POTHOM
3emiie, MPUPOTHBIM
6oratctBam Poccuu n
MUpa, TOHUMaHNe
OTBETCTBEHHOCTH 32
COCTOSTHUE TIPUPOTHBIX
pPECypCcoB U pa3yMHOE
MPUPOIOTIONIE30BAHUE.

bubanorexa

LIOK https://

m.eds00.ru/7
f41c97c




Oo6o01aromiee
MMOBTOPEHHUE

11

Bcero

170




