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IInanupyemMble pe3yJbTaThbl OCBOCHHS y4eOHOI0 MpeaMera

OcBoenue yueOHOro mpeamera "®dus3mka" Ha ypOBHE CPEIHErO OOIIEro 0oO0pa3oBaHUS
(0a30BbIl  ypOBEHb) JIOJDKHO  OOECIEYUTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaInpeIMETHBIX U MPEJMETHBIX 00Pa30BaTENbHBIX PE3yJIbTaTOB.

JIMuyHOCTHBIE PE3yNAbTaThl OCBOEHHS ydeOHOro mpenmera "®dusmka" MOHKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTHh OOYYaloOlIUXCs PyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIMEl JTUYHOCTH, CHCTEMOM I[IEHHOCTHBIX OpHUEHTAllui, MO3UTUBHBIX BHYTPEHHHUX
yOSKIEHH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOrO  OOILIECTBa,
paclIipeHre KU3HEHHOI'O OIbITa U OIbITA AESITEIBHOCTH B IIPOLIECCE PEATU3alliid OCHOBHBIX
HaIpaBlIEHUH BOCIUTATEIBHOMN J€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxk1aHCKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TI'PAXKJAHCKOM MNO3UIMM OOy4yarolmerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'O YJI€HAa POCCUNCKOI0 OOIIECTBA;

OPUHITHE TPAAULHUOHHBIX OOIIEYETOBEYECKUX TYMAHHCTUYECKUX M JIEMOKPATHUECKUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpECax TPakJaHCKOrO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aMMOJICHCTBOBATh C COIHUAIBHBIMU MHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) naTpUOTHYECKOr0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTb POCCUNCKOM IpaX1aHCKOW UAEHTUYHOCTH, MaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHME K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHIKEHMSIM POCCUHCKHX
YUYEHBIX B 00JaCTH (PU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CHOCOOHOCTh OLIEHUBATH CUTYALIMIO U PUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYACH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B J€SITEIbHOCTH YYE€HOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAyLIEro;

4) 3cTeTUYECKOr0 BOCIIUTAHMUS:

ACTETUUYECKOE OTHOILLIEHUE K MHUPY, BKIKOYasl 3CTETUKY HAyYHOIO TBOPUYECTBA, MPUCYILIETO
¢bu3nueckoil HayKe;

5) TpyZIOBOTO BOCTIUTAHUS:

HHTCPECC K pa3JIMIHbIM C(bepaM HpO(bCCCHOHaHLHOﬁ ACATCIIBHOCTH, B TOM YHCJIC CBA3aHHBIM



¢ ¢U3NKON W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymie mpodeccun u
PCAIN30BbIBATH CO6CTBCHHBI€ KU3HCHHBIC IIJIaHBbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U caMOOOpa30BaHHIO B 00jacTH (M3WKU Ha
MPOTSDKEHUH BCEH JKU3HU;

6) 9KOJIOTMYECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTh 3KOJIOTUYECKOH KYJIbTYphl, OCO3HAaHHE TJI00AIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

TUTAHUPOBAHKE M OCYIIECTBIICHHUE JICHCTBHI B OKPYKAIOIICH Cpejie Ha OCHOBE 3HAHHMS IICIICH
YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA;

Pacmpenne ombiTa JAEATENBHOCTH OKOJIOTUYECKOH HANpaBICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM 10 (pr3uKe;

7) LIEHHOCTU HAYYHOTO TTO3HAHUS:

C(OPMHUPOBAHHOCTh  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

OCO3HAHHE LIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh B MPOILIECCe M3YYCHUS (DU3HUKH
OCYIIECTBIISITh MPOSKTHYIO U UCCIIEIOBATEIBCKYIO JCSITEIPHOCTh WHAUBUIYAIBHO U B TPYIIIIE.

B mporiecce TOCTHKEHUS TMYHOCTHBIX PE3YJIbTATOB OCBOSHHSI TIPOTPAMMBI 110 (PU3UKE IS
YPOBHS cpefHero olmiero oopa3oBaHus y OOyYarOMIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUICKT, TIPEATIONIAraloNIii ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHMMATh CBOE dMOIIMOHAILHOE COCTOSIHHUE,
BUJICTh HAMPABJICHUS PA3BUTHUS COOCTBEHHOM SMOIMOHATIBHON Chepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHNS, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE TPHHUMATH OTBETCTBEHHOCTh
3a CBOC IIOBCJICHUC, CIIOCOOHOCTH aaarnTUupoOBaTbCA K SMOIMOHAIIBHBIM U3MCHCHUSIM U IPOABIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHUBAIlMHU, BKIIOYAIONIEH CTpEMIICHHE K AOCTIDKCHHUIO LEMH U YCIexy,
OIITUMU3M, HHUIIUATUBHOCTL, YMCHUC HeﬁCTBOBaTL, HNCXO0OdA U3 CBOUX BO3MO)KHOCT€I>1;

OMIIaTuH, BKJ'IIO‘IaIOHIeﬁ CIIOCOOHOCTEH ITOHUMATh OMOIHNOHAJIIBHOC COCTOSAHUC JJPYTHX,
YUUTBIBATh €TI0 MPHU OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTh K COUYYBCTBHUIO M COTEPEKUBAHUIO;

COILMAIbHBIX HABBIKOB, BKJIFOYAOIINX CIOCOOHOCTh BBICTPAMBATH OTHOIICHUS C JPYTHMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHQIUKTHI.

MertanpeaqMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPAMMBI CpeaHero oOmmero o0pa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBajicHHe YHUBEPCATbHBIMH [TO3HABATEIIBHBIMHE JICHCTBUSMHU:

1) 6a3oBbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIbHO (DOPMYJIUpPOBaTh M aKTyalIM3MpPOBATh NPOOJIEMy, paccMaTpuBaTh €€



BCECTOPOHHE;

OTIpeNIeNIATh 1NN IATEIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHKCHHS,

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3palaThIBaTh IJIaH PEIICHUs IPOOIEMBI C YIETOM aHAN3a UMEIOUINXCS MaTepUaIbHbBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCUTh KOPPEKTHBBI B JESATEIHHOCTb, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB IIEISM,
OLIEHUBATh PUCKH MOCIIEICTBUI AESATEILHOCTH;

KOOPJAMHHUPOBATh U BBHINOJHATH pPabOTy B YCIOBUSAX pPEATbHOr0, BHUPTYaJIBbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHUCTBUS:

BJIQ/IeTh HAy4YHOH TEPMHUHOJIOTHEH, KIIOYEBHIMHU TMOHSATUSMU U METoJaMHu (U3HUECKOI
HayKHU;

BJIQ/IETh HAaBBIKAMU Y4€OHO-MCCIIEI0BATENbCKOW M MPOEKTHOM NEATENbHOCTH B 00J1acTH
¢u3nKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TTOUCKY METOJIOB PEIICHUs 3a7a4
(bU3MYECKOTO CoZiepKaHUs, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIQ/IETh BUJAMH JCSTEIbHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro HHTEpIIpeTalluu,
peoOpa3oBaHUIO M MPUMEHEHHIO B PA3IIMYHBIX YIEOHBIX CUTYAIUAX, B TOM YHCIIE TIPU CO3JaHUN
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJlM3MpOBaTh 3aJady, BBIIBHTaTh
TUIIOTE3Y €€ PEelIeHNUs, HAXOAUTh apryMEHTHI JUIsl I0Ka3aTelIbCTBA CBOMX YTBEPXK/ICHHH, 3a1aBaTh
napaMeTphl U KPUTEPUHN PEIICHUS;

aHAJTM3UPOBATH MOYUYSHHBIE B XOJI€ PEIICHHS 33[]a4l PE3yIIbTaThl, KPUTUIECKH OIICHUBATh
UX JJOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOM JEATEILHOCTH, B TOM
qHcIIe MPH N3Y4eHUH (PHU3HKH;

JIaBaTh OIIEHKY HOBBIM CHTYAIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEASITEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

CTaBHUTH NMPOOJIEMBI U 33]]a9H, TOMTYCKAIOIINE aJTbTePHATUBHBIC PEIICHUS.

3) pabota ¢ uapopmanueii:

BJIQ/IETh HABBIKAMU TOJy4YeHHs] UHpopManuu (HU3NIecKoro CoJep>KaHus U3 UCTOYHUKOB
pa3HbIX THIIOB, CaMOCTOSTEIbHO OCYLIECTBISATh IOMCK, aHAJINW3, CHUCTEeMaTU3alUi0 U

MHTEpIpeTaHio MHPOPMALMK Pa3INYHbIX BUIOB U (POPM MPEACTABICHHUS;



OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCTIOJIB30BaTh CPEACTBA MHPOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B pEIICHUH
KOTHUTHBHBIX, KOMMYHMKATUBHBIX M OPTraHM3AlMOHHBIX 3a/a4 C cOOJIoAeHHEeM TpeOoBaHUN
SPrOHOMUKH, TEXHUKH O€30IaCHOCTH, TUTHEHBI, PecypcocOepeKeH sl, MPAaBOBbIX U ITHUECKUX
HOPM, HOpM MH(OPMAITMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COJCPKAHUS B PA3TMUHBIX (hopMaTax C y4eTOM Ha3HAUCHHS
uHbOpMAMM U IIeNICBOW ayaUTOpPHUM, BBIOMpas ONTUMAIBHYIO (GOpPMY NpPEACTABICHUS U
BHU3yalIU3alUu.

OBnaneHne yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSMH:

1) obmienwme:

OCYILIECTBIIATH OOIIEHNE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBI;

pa3BEPHYTO U JIOTMUHO U3J1araTh CBOIO TOUKY 3PEHUS C UCII0JIb30BAHUEM S3BIKOBBIX CPE/CTB.

2) coBMeCTHas JESTENIbHOCTD:

[OHMMATb U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN C ydyeToM OOIIMX HHTEPECOB, U
BO3MOXKHOCTEHN KaXKJI0T0 4JI€Ha KOJUIEKTUBA;

IPUHUMATh LU COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTH U KOOPJIMHUPOBATH
JEUCTBHS 110 €€ JOCTUKEHHUIO: COCTABJIATh IUIAH JEMCTBUMN, pacIpeAeIIATh POJIU C y4€TOM MHEHUI
YYaCTHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/Ja M KaXKJAOI0 yUaCTHUKA KOMAH/Ibl B OOIINH pe3yabTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBbIE MPOEKTHI, OLIEHUBATh WJEU C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIAATh IO3UTHUBHOE CTPATETMYECKOE IIOBEACHHE B PpA3JIMYHBIX CHUTYyalMsX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIUATUBHBIM.

OBnazeHne yHUBEPCAIbHBIMU PETYISITUBHBIMU AEHCTBUSIMMU:

1) camoopranuzanus:

CaMOCTOSITENIFHO OCYIIECTBISATh MO3HABATENIBHYIO AEATENbHOCTh B 00JacTH (DUBUKU H
aCTPOHOMHUHU, BBISIBIIATH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1aUH;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PELICHUS PAacUYeTHbIX W KAayeCTBEHHBIX 3a/ay, IUIaH
BBIMOJIHEHUS] TMPAKTHMYECKONH paboThl € y4eTOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;



JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTH (HOPMHUPOBAHUIO U MPOSBICHUIO 3PYIUIIUU B 001aCTU (PU3UKHU, TOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KYJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OILIGHKY HOBBIM CHUTYallUsIM, BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJIa/IETh HAaBBIKAMH IMO3HABATEIbHON peiieKcHU KaK OCO3HAHUS COBEPILIAEMBIX IEUCTBUN U
MBICITUTEIIBHBIX MTPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHHIA,

UCIIOJIb30BATh IPUEMBbI peICKCHH JIJIS OLIEHKH CUTYaIliH, BEIOOpA BEPHOTO PEIICHHUS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATH PELICHUS 0 UX CHUKECHHIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI APYTUX MPU aHAIIU3€E PE3YJIbTATOB JIEATEIHHOCTH.

3) npunsATue ceds U APYrux:

MPUHUMATH Ce0sl, MOHMUMAasi CBOM HEJIOCTATKH M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3YNIbTaTOB AEATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKY.

[TpenmMeTHBIC pe3yIbTaThl OCBOCHHS IIPOrpaMMBbl o ¢u3nke. B mporecce u3ydeHus Kypca
Kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oOyJaronuiics HayquTCst:

JEMOHCTPHUPOBATh Ha MpHUMeEpax poiib U MecTo (U3UKH B (POPMHUPOBAHUU COBPEMEHHOMN
HAyYHOW KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTHUH, B MPAKTHUECKON
JESATEILHOCTH JIFOJICH, IIEIOCTHOCTh U €IMHCTBO (PU3NICCKON KApTUHBI MUPA;

VUUTHIBATh TPAHMIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJENICH: TOYCUHBIN
ANEKTPUUYECKUH 3apsi]l, JIyd CBETa, TOUCUHBI HCTOUHUK CBETA, siIepHas MOJIeTb aTOMa, HYKJIOHHAs
MOJIeTIb aTOMHOTO siJIpa MPHU pelieHN PU3NIECKUX 3314,

pacrio3HaBaTh (pu3nuyeckue siBICHUS (MPOIECChl) U OOBSICHATH MX HA OCHOBE 3aKOHOB
JNIEKTPOJMHAMUKH M KBAaHTOBOUM (DM3HMKH: AJICKTpUUECKas MPOBOJMMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MArHUTHOE JEHCTBUS TOKa, B3aHMMOJCHCTBHE MArHUTOB, JJIEKTPOMArHUTHAs
WHIYKIHS, ACHCTBHME MAarHUTHOTO TMOJsSI HA TMPOBOJHUK C TOKOM M ABIKYIIMMCS 3aps,
AJIEKTPOMArHUTHBIE KOJIEOAHUSI U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTPaHEHUE CBETa, OTPAKEHHE,
nperomiieHne, WHTepdepeHnus, audpakinus W TOJSIpU3ANUAS CBETa, JUCIICPCUS CBETa,
dotoanexktpuyeckuit 3pdext (hororddekr), cBeToBOE AaBleHNE, BOSHUKHOBEHHUE JTMHEWYATOTO
CIIEKTpa aToOMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs PaIMOAKTUBHOCTE;

OINKMCHIBATh W3YYCHHBIC CBOWCTBA BEIeCTBAa (DJIICKTPHUYECKHE, MArHUTHBIC, ONTHYECKUE,

ANEKTPUYECKYIO MPOBOAMMOCTD PA3IMYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),



UCHoNb3ysl (U3MYECKUE BEIMYMHBI: DBJICKTPUUECKUH 3apsl, cuja TOKa, OJJIEKTPUUYECKOe
HaIpsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JEKTPOABUKYIIAs CUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO TOJsA, cwia Amnepa, cuia JlopeHna, MHIYKTHUBHOCTD
KaTyIIKH, SHEPrusi 3JIEKTPUYECKOTO M MArHUTHOTO MOJeH, Mepuoj M YacToTa KojebaHuil B
KoJe0aTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOLECCe TAPMOHHYECKUX 3JIEKTPOMArHUTHBIX
KosnebaHui, (POKYCHOE pacCTOSIHME M OINTHYECKas CWJIa JIMH3BI, MPU ONHCAHUU IPABUIHHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOJIB3YEMbIX BEIMYUH, WX OO0O3HAUEHUS W EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHUMHY C APYTUMHU BETMYUHAMU;

ONKCHIBATh HU3YYEHHbIE KBAaHTOBBIC SIBICHUS M TPOIECCHI, HCIONb3YsS (PUINYECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHWTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, DHEPIUs U
uMnynbc (OTOHA, TEPUOJ TIONIypaclaga, SHEPrus CBS3M AaTOMHBIX SJA€p, NpPU OINUCAHHUU
MPaBWJIBHO TPAaKTOBAaTh (DM3MUECKUN CMBICI HCHOJIb3YEeMbIX BEIMYMH, MX OOO3HAYEHUS U
€IMHUILIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIONIME JAHHYIO (U3MUYECKYIO BEIUYUHY C IPYTHMH
BEJIMYMHAMH, BBIYHUCIISTHh 3HAYCHNE (PU3UIECKON BETMUMHBI;

aHATM3UPOBATh (U3UYECKUE TPOLECCHl W SIBICHUSA, UCIONB3YS (DU3MYECKHE 3aKOHBI W
NpUHUUIBL: 3aKOH OwMa, 3aKOHBl IIOCJIEAOBATEIBHOIO M MApaJUICIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3aKkoH JDkoynsa-JleHna, 3akoH  3JEKTPOMAarHUTHOM  WHAYKLMHU, 3aKOH
MPSIMOJIMHENHOTO PAaCIpOCTPAHEHUsI CBETA, 3aKOHBl OTPaKEHUs CBETA, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHUE DitHIITeHA 171 poTodhPeKTa, 3aKOH COXpaHEHUS SHEPTHH, 3aKOH COXPAHEHUS
UMITyJIbCA, 3aKOH COXPAHEHHUs IJIEKTPUYECKOrO 3aps]a, 3aKOH COXPAHEHHUs MAacCOBOIO YHCIIA,
noctynarel bopa, 3akOH paguMOAaKTUBHOIO pacmaza, IOpH OSTOM pa3iudaTh CJIOBECHYIO
(hOopMyTUPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BBIpAKEHWE W YCIOBUS (TpaHUIlBI, 00JIacTH)
MIPUMEHUMOCTH;

OIPEAEIIATh HAlIpaBJIEHNE BEKTOPA MHAYKLIIMYA MarHUTHOT'O 110JIsI IPOBOIHUKA C TOKOM, CHJIBI
Awmrnepa u cunsl JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJHATh AIKCHEPHUMEHTHI IO HUCCIEJOBAaHUIO (U3UYECKUX SBICHUH U MPOLIECCOB C
UCTOJb30BAHUEM TPSAMBIX, M KOCBEHHBIX H3MEpPEHUH: TpuU ITOM  (OPMYIHPOBATH
npobaemMy/3agauy ¥ runoTe3y yaeOHOro SKCIepruMeHTa, COOMpaTh YCTAHOBKY U3 MPEI0KEHHOTO
00opynoBaHus, MPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBObL;

OCYIIECTBIISITh NpPSIMblE U KOCBEHHbIE H3MEpPEHHUS (U3NYECKUX BEIUYHMH, MPU 3TOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO HM3MEPEHHsT M MCIOJb30BaTh H3BECTHHIE METOIbI OIICHKH
MIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C MCMOJIb30BAaHUEM MPSIMBIX HU3MEPEHUI:

P ATOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YyJIbTAThl MOJYYEHHOH 3aBUCHUMOCTHU



¢bu3nyecKux BEJIWYUMH B BHUAE TaOIull U TpapuKOB, JAeiaThb BBIBOABI MO pe3yibTaTaM
HCCIIEA0BAHUS;

coOmoaTh TpaBuiia 0e30MacHOro TpyAa HpPHU IMPOBEIACHUU HCCIEAOBAHMM B paMKax
y4eOHOr0 3KCIEepUMEHTa, Y4eOHO-HUCCIIEOBATEIbCKOW UM TMPOEKTHOW JEATENIbHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PYAOBaHNUS;

pelaTh pacueTHBIE 33J1auu C SIBHO 331aHHON (PU3MYECKON MOJICNbIO, UCTIONB3YS (PH3UUECKUe
3aKOHBI M TPHUHILMIIBI, HA OCHOBE aHaIM3a YCJOBHS 3a/la4d BBHIOMpATh (PU3UUECKYIO MOEIb,
BBIICTISITh (PU3MYECKUE BEIMYUHBI M (POpPMYJIbl, HEOOXOAMMBIE IIJIsl €€ PEeIlIeHUs, MPOBOIUTH
pacueTsl U OLICHUBATh PEAIbHOCTD MOTYYEHHOT0 3HaYeHHS (PU3NYECKON BETUUUHBI;

pelarb KadyeCTBEHHBIE 3aJa4yd: BBICTPAUBATH JIOTUYECKU HEIPOTUBOPEUHUBYIO LEHNOYKY
paccyX/JIeHUH C HCIOJIb30BAaHUEM M3YyYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEM U (pu3MuecKkux
SIBJICHHI;

MCIOJIb30BATh MPHU PEIICHUH Y4eOHBIX 3a7a4 COBpeMEHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTUN
JUIS TIOMCKa, CTPYKTYpUpPOBaHUS, HHTEpPIpPETAlMUd U MPEACTABICHUS Y4yeOHOM U Hay4dHO-
MOMYJISIPHOIM MH(POPMAIIUH, TTOTYy4€HHON U3 Pa3IMYHBIX HCTOYHUKOB, KDUTUYECKH aHATTM3HUPOBAThH
MoJIy4aeMyro HHPOPMAIHUIO;

OOBSACHATH MPUHIIMIIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB, pa3inyaTh
yCJIOBUS UX 0€30I1aCHOI'0 UCIIOJIb30BAaHUS B IOBCETHEBHOM JKU3HU;

IPUBOJIUTH IPUMEPHI BKJIAaJa POCCUHCKUX M 3apyOEKHBIX YYEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE POIIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSI IO (PU3UKE B TTOBCEAHEBHOM >KU3HHU JIIsl 00ecTieyeHUs
0€30MacHOCTH NpU OOpaLEHUH ¢ MPUOOPAMU M TEXHUYECKUMU YCTPOMCTBAMM, JJIsi COXPAaHEHUS
3/10pOBbS U COOIOACHNS HOPM IKOJIOTUUYECKOTO MOBEACHMS B OKpPY KaIOLIEeH cpeie;

paboTaTh B IrpyMIie ¢ BHITOJHEHUEM Pa3IMYHbIX COLMATIBHBIX POJICH, MIaHUPOBaTh PaboTy
TPYIIbl, pPalMOHAIBHO paclpelesaTh O0O0f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYallMsX, OLEHUBATh BKJIAJ Ka)KJOTO M3 YYAaCTHUKOB TIPYIIIBI B pEIICHUE
paccMaTpuBaeMoi TPOOIIEMBI.

Conep:xanue yueOHOI0 npeamera

Paznen 4. DnexrpoauHaMuka.

Tema 3. MarauTHOe noje. DIeKTpOMarHuTHas: MHIYKIIHS.

ITocTostHHBIE MarHWTHL. B3auMonelcTBHE NOCTOSHHBIX MarHuTOB. MarHurHoe IoJe.
Bekrop maruutHOM MHAYKUMH. [IpyHIMI Cylieprio3uivy MarHUTHBIX TOJIEH. JINHUKM MarHUTHOU
nHAyKIUK. KapTuHa TMHUI MarHUTHONW MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarauTtHoe mose MpOBOJHHKA ¢ TOKOM. KapThHa JMHMN MHAYKIMM MAarHATHOTIO IOJIA

AJIMHHOI'O MpAMOIo IMPOBOAHHMKA W 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHHWKA, KAaTYHIKH C TOKOM.



OnbiT Opcrena. BzaumoaericTBrue NpoBOJHUKOB ¢ TOKOM.

Cuita Amriepa, ee MOJlyJib M HallpaBJICHHE.

Cuuia Jlopeniia, ee Mo1yJb U HarpaBiieHue. [|BrkeHue 3apsokeHHOM YaCTUIIbI B OHOPOHOM
MarHuTHoM noJie. Pabora cumel Jlopeniia.

SlBiieHne AJIEKTpOMArHUTHOM MHAYKUMH. [lOoTOK BekTOpa MArHUTHOM MHAYKIUU.
DNEKTPOABUKYIIAs CUJIa UHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHou unaykuuu dapazes.

BuxpeBoe snektpuueckoe moje. DIEKTPOABUKYIAS CHIAa WHIAYKIUU B MPOBOJHHUKE,
JBHOKYILEMCS TTOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IOJIE.

IIpaBuiio Jlenua.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOIBUKYINAS CHIJIa CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHHUE: IIOCTOSIHHbIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN SJIEMEHTAPHBIX YACTHI, UHIYKIIMOHHAS [1€Yb.

JemMoHcTpanuu.

OmnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JluHuY MHIYKIIMKA MarHUTHOTO TIOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIia Ha HOHBI JJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOJBHKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH MU3MEHEHHS] MarHUTHOIO
IIOTOKaA.

SIBrieHME CAaMOMHIYKIIU Y.

YueHn4yeckuii SKCIIEPUMEHT, Ta00paTOpHBIE PAOOTHI.

N3yueHne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBICHUS AIEKTPOMArHUTHON WHIYKITHH.

Paznen 5. Konebanus v BOIHEL

Tema 1. MexaHu4deckue 1 3JIEKTPOMArHUTHBIC KOJIeOaHUsI.

Konebarenbnas cucrema. CBoOOgHBIE MexaHWYecKue KonebaHusa. [apmMoHuYeckue
koneOanus. Ilepuon, uacrora, ammautyga u  (asa konebGanuil. IlpyXMHHBI MasTHUK.

MatemaTtnueckuil MaITHUK. Y paBHEHHE FrapMOHUYECKUX Kojiebanuil. [IpeBpaliieHue sHepruu npu



FapMOHHYECKHUX KOJIeOaHUSX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHWTHBIE KOJEOAaHUS B HJICAIHHOM
KO0Je0aTeNbHOM KOHTYype. AHAJIOTus MEXIy MEXaHWYECKUMU M 3JIEKTPOMArHUTHBIMU
kosiebOanusmMu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPrUU B UCAIBHOM KojeOaTelbHOM
KOHTYDE.

[IpencraBienue o 3aTyxamoImuX KoyieOaHUsAX. BBIHYyXIeHHbIE MEXaHWYEeCKHE KOJeOaHusl.
Pe3onaHc. BeiHyXIeHHBIE 2JIEKTPOMarHuTHbIE KOJI€OaHusl.

Ilepemennbiii Tok. CHHYCOUIaIbHBIM TIEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IlpousBoncTBo, mepegaya M TOTpeOJIEHUE DIEKTPUUYECKOH HHEPTUu.
DKOJIOTUYECKHE PUCKM TpU IPOU3BOJACTBE AJIeKTpodHepruu. KynbTypa wucnonb3oBaHUs
3JIEKTPO3HEPIUHU B TOBCEAHEBHOM )KU3HU.

TexHu4yeckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHME: JIIEKTPUUECKHIl 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, IMHUU JIEKTpoIiepeiay.

JemMoHcTpanuu.

HccnenoBanue napamMeTpoB KojeOaTeabHOM cUCTeMbl (TPY>KUHHBIN UM MaTeMaTU4YeCKUil
MasITHUK).

HabGmonenue 3aryxaromux KojgeOaHuid.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habntonenue pesonanca.

CB00OAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

OcmumnorpaMMsl — (3aBUCHMOCTH  CHJIBI  TOKAa M HANpsOKEHUs] OT BPEMEHH) JUIS
AJIEKTPOMAarHUTHBIX KOJIEOaHUH.

Pe3oHaHC mpM NOCIENOBAaTENIBHOM COEIMHEHHWU PE3UCTOpA, KATYIIKHM MHAYKTUBHOCTH Y
KOHJIEHCATOopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE PadOThI

HccnenoBanue 3aBUCHMOCTH NIEpUOJIa MaJIbIX KOJIEOAHUH Tpy3a Ha HUTH OT JAJUHBI HUTH U
Macchl Ipysa.

HccnenoBanne TmepeMEeHHOr0 TOKa B LENM U3 MOCIEA0BATEIbHO COEIMHEHHBIX
KOHJICHCATOPa, KaTyIIKU U PE3UCTOpa.

Tema 2. MexaHn4ecKHe U 2JIEKTPOMAarHUTHBIE BOJIHBI.

MexaHuueckre BOJIHBI, yciI0BHs pacnpocTpaHeHus. [lepuon. CkopocTs pacpocTpaHeHus
u juuHa BosHbL. [lomepeunble u mpononbHble BOJHBL. HWHTepdepeHuus u nudpakuus

MEXaHHNYCCKHX BOJIH.



3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DONEKTPOMarHUTHHIE BOJIHBL. YCJIOBHS M3JIy4€HHUs SJIEKTPOMArHUTHBIX BOJIH. B3aumnas
opueHtanus BekTopoB E, B, v B anexTpomaruutHo# BoiHe. CBOKCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MperoMJIeHHe, nojspuzanus, audpakuus, uHreppepenuus. CKOpocTh
3JEKTPOMArHUTHBIX BOJIH.

[IIkana 371€KTPOMarHUTHHIX BOJH. IIpMMeHEHME 3JE€KTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3U U TeneBHuIeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH Cpebl.

TexHuueckue ycTpOHCTBAa U IPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE€ MHCTPYMEHTBI,
yJIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEAMIMHE, pajnap, pajguONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

JlemoHcTpanuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE MOMEPEUHBIX U MTPOJIOTIHHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmtonenue nnrepdepeHny u AuPpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HabGmonenne cBsi3u TPOMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUIMTYAOM M 4YacTOTOM
KOJIeOaHUH.

HccnenoBanne  CBOMCTB  JJEKTPOMAarHUTHBIX  BOJIH:  OTPaKEHHE, IPEIOMIICHHE,
nosispu3anus, 1udpakuus, tHTephepeHIus.

Tema 3. Onrtuka.

I'eomerprueckas ontuka. [IpsMonnHeliHOE paclIpOCTPaHEHNUE CBETA B OJJHOPOJHOM Cpelie.
JIyud cBera. ToueuHbIil ICTOYHUK CBETA.

Otpaxkenue cBera. 3akoHbI OTpaxkeHHsl cBera. IlocTpoeHne u300pa’keHUN B IUIOCKOM
3epKae.

[Ipenomnenue cBera. 3akoHbI MpelOMJICHHS cBeTa. AOCONIOTHBIA  TOKa3areib
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MONMHOIO BHYTPEHHETO
OTpakeHUS.

Hucnepcus ceeta. CioxxkHbli cocTaB 6enoro cera. L{ser.

CoOuparomue U pacceuBarouiie JuH3bl. ToHkas nuH3a. DOKYyCHOE pacCTOSHUE U
ONTUYECcKasl cujia TOHKOHM JuH3bL. [locTpoeHune n3o0pakeHni B cOOMpArOIUX U PacCeUBAIOIINX
nuH3ax. PopMyna TOHKOW JUH3BL. Y BEIMYECHHE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.



BonnoBass ontmka. WuTtepdepenmus cBera. KorepeHTHpIE HMCTOYHHUKH. Y CIIOBUS
HaOJII0/ICHUsI MAKCUMYMOB 1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3ZHBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpaxkmus cBera. [dudpakuumonnas pemierka. YCIOBHE HaONIOJEHUS  TJIaBHBIX
MaKCHUMYMOB IIpH Ma/ICHUH MOHOXPOMAaTHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHUYECKHE YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHWE: OYKH, JIyma, ¢oToanmapar,
MIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, U] pakIMOHHAs pelIeTKa,
MOJISIPOU .

JeMoHcTpanuu.

[IpssMmonuHEtHOE pacmpocTpaHeHre, OTPaXEHHWE W TpesiomyieHue cBera. OnrTuyeckue
PUOOPHI.

[lonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

HabGnronenue naTepdEepeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[Tonydenue criekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIeTKH.

Habmroienue nonsipuszamnuu cBeTa.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE PabOThI

N3mepenne nokasaresns IpesioMICHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Habmronenue nucnepcun cBera.

Paznen 6. OcHOBBI crienIMAIbHON TEOPUU OTHOCUTEIIHHOCTH.

['paHuubl IPUMEHUMOCTH KJIACCHUYECKOM MexaHWKHU. llocTynarel crenuanibHONM TEOpHUH
OTHOCUTENIbHOCTH: HHBApPUAHTHOCTb MOJYJSL CKOPOCTM CB€Ta B BaKyyme, [MPUHLUII
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILCHHUE JTUHBI.

OHeprus ¥ UMITYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPTUEN U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI TTOKOSI.

Paznen 7. KBanToBas ¢usuka.

Tema 1. D1eMeHTHI KBAHTOBOM ONITHUKH

®oronsl. ®opmyna [Inanka cBa3u sHeprun GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMIYJIbC



dhoToHa.

OtxperTre u uccnenoBanue Gorodpdexra. Onbitel A.I'. CTonerosa. 3akoHsl poTorddexTa.
VYpasaenwne DitamTeitHa 1151 porodddekra. "KpacHas rpanuma” ¢pororddekra.

Hasnenue cBera. OnbiTel [1.H. JIeOGenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHUYECKHE YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: (OTOdIEMEHT, (OTOMATUHK,
coJIHEeuHas OaTapesi, CBETOIUO/I.

JeMoHcTpanumu.

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHETO GoTorddexra.

Cseroauo.

Conneuynas 6arapes.

Tema 2. CtpoeHue aToma.

Monens atoma Tomcona. Oneitel Pesepdopna no paccesamo & -yactun. ITnamerapHas
Mozenb atoma. [loctynarsl bopa. U3nydyenue n nornomeHue GpOTOHOB MPHU NEPEXOJIE aTOMa C
OJIHOT'O YPOBHS 3HEpTuu Ha Apyroil. Bunel cnexktpos. CriekTp ypoBHEH d3HEpPruu aroma BOA0po/ia.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudeckue yCTpOHMCTBA M IPAKTHUYECKOE NPUMEHEHHWE: CIIEKTPAJIBHBIA  aHAIN3
(ciekTpockom), 1a3ep, KBAHTOBBIM KOMITBIOTED.

JeMoHcTpanuu.

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHeHyaThIX ClIEKTPOB U3ITYUEHUS.

Jlazep.

YyeHn4eckuil SKCIIepUMEHT, Ja0opaTOpHbIe padOoThI.

Hablmronenue muHeRyaToro crexkTpa.

Tema 3. AToMHOE A11poO.

OKCIEpPUMEHTHI, T0Ka3bIBAIOIINE CI0KHOCTh CTpOeHUs sapa. OTKPHITHE PAINOAKTUBHOCTH.
OmnbiThl Pe3epdopaa mo onpeneneHuio coctaBa panoakTUBHOTO n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3Iy4eHus. BnusHue paguoakTUBHOCTH Ha JKUBBIE OPraHU3MBI.

OtkprITHE TpoTOHA U HeliTpoHa. Hyknonnast monens siapa ['eitzen6epra-lBanenxo. 3apsin
anpa. MaccoBoe uncio sapa. M3oromnsl.

Anbda-pacnaa. DIeKTpOHHBIH M TO3UTPOHHBIN Oera-pacnan. ['amma-uzinydeHue. 3aKoH

PaaAOaKTUBHOI'O paciiaza.



DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccer sapa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

Anepupiii peakrop. TepmosinepHbiii cuHTe3. IlpobieMbl M NEPCHEKTUBBI  SACPHOU
SHEPTreTUKU. DKOJOTUYECKHUE ACTIEKTHI SI€PHON SHEPTrEeTUKH.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTo/1b1 HaONIOEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyHnaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHuueckue ycTpoWCTBa M NPAKTUYECKOE MPUMEHEHHE: J03UMETp, kKamepa Buibcona,
SIIEPHBIN peakTop, aTOMHas 6oMoa.

JeMoHcTpanuu.

CueTurK MOHU3HUPYIOLIUX YaCTHULl.

YyeHnueckuil SKCIIepUMEHT, J1a0opaTOpHbIE PabOTHI

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusam).

Paznen 8. DneMeHTH aCTPOHOMHUU M ACTPOPHUIUKH.

Oransl pa3BUTHs acTpoHOMUU. [TpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUYCHUE ACTPOHOMHUH.

Bun 3Be3nnoro He6a. Co3Be3ausi, spKue 3Be3/1bl, IJIAHEThI, UX BUIUMOE ABH)KECHHUE.

ConHeynas cucrtema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu CosHA U 3Be3A. 3BE3Jbl, UX
OCHOBHBIE XapaKTepUCTUKH. J[narpamma "crieKTpaabHbIN KJIACC - CBETUMOCTH'". 3BE3/Ibl TJIaBHON
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ 'Macca -  CBETUMOCTB"'  JJIi  3BE€3[  IJIaBHOU
IIOCIIE0BATENbHOCTU. BHyTpeHHee cTpoeHne 3Be3n. CoBpeMEHHBIE TPEACTABICHUA O
MIPOUCXOXACHNUHU U 3BoJtolnu ColHIA U 3B€3]1. DTarbl )KU3HHU 3BE3/1.

Muneunsrii [Tyt - Hama [Mamaktuka. [lonoxenue u npmwkenne Connna B ['amaktuke. Tums
rajiakTuk. PaguoranakTuky u kBa3zapsl. UepHbIe AbIPHI B A/Ipax rajJakTUK.

Bcenennas. Pacmpenune Bceenennoif. 3akon Xa0O06ma. Pasberanue ramakTuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepemniennsie npo0iaeMbl aCTpPOHOMUHU.

VYyeHnunueckue HaOIIOICHHS.

Habmroienust HEBOOPYKEHHBIM TJIa30M C HMCIOJIb30BaHUEM KOMIBIOTEPHBIX MPUIIOKEHUI
JUISL OTIpeZieNIeHUs TOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nostymapus 1 sipKue 3B€3/bl.

Ha6mronenus B Teneckon JIyHsl, ianer, Mnegnoro [yrtu.

O6o0maromiee MOBTOPEHHE.



TeMaTnuyeckoe MIIAHMPOBAHUE

Neri/mm HaunmenoBanue pasnena u TeM IporpaMmbl Komnue | Kontposs | IIpaktu
CTBO HBIE YecKue
4acoB pabote, | pabor,
KOJI-BO KOJI-BO
9acoB 9acoB
1 DJIEKTPOIMHAMMKA. 9
2 MaruutHoe nose. DIeKTPOMarHuTHas HHAYKIIHSL. 9
3 Kosneb6anus u BOJIHBI. 26
4 MexaHHYeCKUE U 3JIEKTPOMArHUTHBIE KOJIEOAHMUSL. 8 1
5 MexaHW4YeCKHUE U AJICKTPOMArHUTHBIE BOJTHBI. 7 1
6 OnTuka. 11 1 1
7 OcHOBBI crnenraJbHOM Teopuu | ,
OTHOCHTEJIbHOCTH.
8 KBanrtoBas ¢pusuka. 17
9 DJIeMEHTHI KBAHTOBOW ONTHKU 5
10 CrtpoeHue aToma. 3
11 ATOMHOE SpO. 1 1
12 JIeMEHTbI ACTPOHOMMH U ACTPOPU3UKH. 5
O0o0maronee NOBTOpPeHUE 3
68 3 3




I'padyik KOHTPOJIBLHBIX padOT

Konnuec
Hara Hara
Tema TBO
IaHupyemas | gpaktudeckas
4acoB
KonTponbaas padora Nel mo teme «Konebanus u
BOJIHBI MEXaHUYECKUX U 3JIEKTPOMATrHUTHBIX 1
KOJICOaHUI».
KontposbHas pabora Ne2 o reme «OnTuka 1
Kontponbnas padora Ne 3 mo teme «KBaHTOBast 1
buzukay
I'paduk npakTnyeckux pador
Konunuec
Hara Hara
Tema TBO
IIaHupyemas | gpakTudeckas
9acoB
Jlabopamopnas paboma Nel «Hccnedosanue
3a8uUcCUMOCMU NEpUOOa MAlblX KOJeOanuil 2py3a 1
HA HUMY Om OJIUHbL HUMU U MACCbL 2PY3AY.
Jlabopamopnas paboma Ne2 «Hccnedosanue 1
CBOUCME U300PAdCEHUL 8 TUH3AX. )
Jlabopamopnas paboma Ne 3 «Hccnedosanue 1

mpeKog uacmuy, (no 2omoegvim ghomozpaghusm)y.




IHoypouHoe ni1aHupoBanue

Jara
TUTaHUpyeMast

Hara
(hakTaeckas

Tema

Komnuect
BO 4acOB

ITpuunna
KOppEeKLUU

[TocTostnable MarHUTHL. B3aumoielicTBHE MOCTOSHHBIX MarHUTOB. MaruuTtHoe mnose. Bektop
MAarHuTHOW MHIyKUUU. [TpuHIMI cynepno3uiMy MATHUTHBIX MoyIel. JIMHUY MAarHUTHOM HHIYKIUU.
KapTrHa TMHMI MarHUTHON MHIYKIIUA TTOJIS IIOCTOSITHHBIX MarHUTOB.

MarnuTHOE 10Jie MPOBOIHUKA ¢ TOKOM. KapThHa TUHUI HHAYKIIMA MarHUTHOTO MO ATUHHOTO
MIPSIMOTO TIPOBOJHUKA U 3aMKHYTOTO KOJIBIICBOTO MPOBOJIHUKA, KATYIIKHU ¢ TOKOM. OmBIT DpcTena.
B3anmoieiicTBHE MPOBOTHUKOB C TOKOM.

Cuna Ammepa, ee MOIy/b U HAalIPaBJICHUE.

Cuna JlopeHua, ee MOAyJIb 1 HallpaBiieHUE. J|BUKEHUE 3apsKeHHOM YacTULIBI B OTHOPOJAHOM
MarauTHOM 1osie. Pabota cuiel Jlopenta.

Pemenue 3anad Ha cunmy Amnepa u cuiny Jlopenua.

o (o] M W

SBneHue 3neKTpoMarHuTHOW HHAYKIUH. [I0TOK BEeKTOpa MarHUTHOM MHAYKLIUHU. DJIEKTPOIBMKYIIIAS
CHJIa MHAYKIUY. 3aKOH JeKTpoMarHuTHoN uHaykinu Papanes. [Ipasuno Jlenma.

I

BuxpeBoe anekTprdueckoe moie. DIEeKTPOABIKYIIAs CHIIa MHAYKIUN B TIPOBOTHHUKE, TBIKYIIIEMCS
MOCTYNATeIbHO B OJTHOPOTHOM MarHUTHOM TIOJIE.

NHIyKTUBHOCTE. SIBICHUE CAMOMHIYKIIUA. DIEKTPOIBIKYIIAS CUJIa CAMOMHIYKIIUNA. DHEPTH
MAarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DIEeKTPOMArHUTHOE TIOJIE.

10

KonebarenbHas cucrema. CBO6OL[HLI€ MEXaHHUYECKUE KOJIeOaHHs. rapMOHI/I‘IeCKI/Ie KoJleOaHusl.

[lepuon, yacroTa, amruintyaa u (asza kosneOanuii. [IpykuMHHBIN MasTHUK. MaTeMaTHUECKUN MasTHUK.

YpaBHeHHE TapMOHHYECKUX Kosiebanuii. [IpeBpalieHne SHEpTUU MPH FAPMOHUUECKUX KOJIeOaHHSIX.

11

Jlabopamopnas paboma Nel «¥Hccnedosanue 3a8Ucumocmu nepuooa Manwvlx Koaeoanul epysa Ha
HUMU OM OTUHbL HUMU U MACCYL 2PY3AY.

12

Kounebarenbubiii KOHTYp. CBOOOHBIE 3IEKTPOMArHUTHBIE KOJIEOaHUs B HICATbHOM KOJIe0aTelbHOM
KOHTYpe. AHAJIOTHS MEXly MEXaHHYECKHMH H 3JIEKTPOMAarHUTHBIMU KoneOanusmu. @opmyia
TomcoHa. 3aKOH coXpaHeHHs] PHEPTUH B HICAIBHOM KoJie0aTeJIbHOM KOHTYpE.

13

Pemenne 3aa4 Ha (bOpMy.TIy TOMCOHa, 3dKOH COXpPAaHCHHA SHCPIUU B KoJIe0aTeTEHOM KOHTYpC.

14

[pencraienue o 3aryxaroimux kojeOaHusxX. BeIHYXIeHHbIE MeXaHHYecKre Koliebanus. Pe3onaHc.
BrIHY)XIeHHBIE AJICKTPOMarHUTHbIE KOJIEeOaHusl.

15

[Tepemennsiii Tok. CUHYCOUAANbHBIN epEeMEHHbIN TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMITTUTYTHOE U IEUCTBYIOIIEE 3HAUYEHNE CHIIBI TOKA M HANIPSKCHUSI.




Tpancdopmatop. [Ipons3BoacTBO, Iepenada 1 MoTpedIeHHE IIEKTPUICSCKON SHEPTUH. DKOJIOTHUECKHE

16 PHUCKH IIPU IPOU3BOACTBE 3IEKTPOdHEprun. KynbTypa HCIIoIb30BaHuUS 3JIEKTPOIHEPTUH B 1
MOBCEAHEBHOM JKHU3HHU.

17 MexaHnueckue BOJHBI, ycJIoBus pacnpocTtpanenus. [lepuon. CKopocTs pacnpocTpaHeHUs U JUIMHA 1
BoJIHBL. [lomnepeuHsle U npoaosbHbIE BOJIHBL. MHTepdheperHuys 1 qudpakiys MeXaHMYECKUX BOJIH.

18 3Byk. CropocTh 3ByKa. I poMKkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa. 1

19 DJeKTpOMarHUTHBIC BOJHBI. Y CIIOBUS 3ITyUeHHS JICKTPOMAarHUTHBIX BOJH. B3anumuas opueHranms 1
BekTOpoB E, B, v B 2JIeKTpOMarHuTHOMN BOJIHE.

20 CBoiicTBa 3IEKTPOMAarHUTHBIX BOJIH: OTPaXKEHHUE, IPEIOMIICHHE, OIspU3aLus, AudpaKuus,
uHTepdepernusi. CKOpOCTh IIEKTPOMArHUTHBIX BOJH.

21 [[Ixana 3meKTpoMarHuTHBIX BOJH. [IprMeHeHe 3J1eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY. 1

29 [TpuHue! PAJMOCBA3H 1 TENCBUICHUA. Pagnonokanusi. DIeKTpOMarHuTHOE 3arps3HEHHUE 1
OKpYy’Karolei cpepl.

23 Pemenwne 3amaq Ha KoneOGaHUS M BOJTHBI JIEKTPOMArHUTHBIX KOJieOaHui. 1

24 Kontpoasnas pa6ora Nel no teme «Kosiedbanusi 1 BOJHBI MEXAHUYECKUX U YIEKTPOMATHUTHBIX 1
KOJIeOaAHHIT».
I'eomerpuueckas ontuka. [IpsamonanHeiiHOe pacnpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. JIyd cBera.

25 Toueunslit nctounuk cBeta. OTpaxkeHne cBeta. 3aKOHBI OTpakeHus cBeta. [locTpoenue nzobpaxennii | 1
B IUNIOCKOM 3epKaJe.

26 [Ipenomiienne cBeta. 3aKOHBI IPEIOMIICHHS CBETa. AOCONMIOTHBIN TOKa3aTelNb npeaomieHus. [loanoe 1
BHyTpeHHee oTpakeHue. [IpenenbHbIi yTroJl OJIHOr0 BHYTPEHHET0 OTPaXKEHHUsI.

27 Hucniepcus cBera. CinoxxHbIH cocTaB Oeoro cBera. Lger. 1

28 Cobupatorye 1 paccerBaromiye JUH3bL. ToHKas nruH3a. DOKyCHOE pacCTOsIHHAE U ONITHYECKAs CHIIa 1
TOHKOH JIMH3bI. Perienue 3aau o reoMeTpUUECKON ONTHKE

29 [MocTpoenne n300paskeHNH B COOUPAIOINX U PACCEHBAIONINX JTMH3aX. DOpMyIia TOHKOH JTUH3HI. 1
YBenuuenue, gaBaeMoe JuH30H. [Ipenensl IpUMEHUMOCTH T€OMETPHYECKON ONITHKH.

30 Jlabopamopnas paboma Ne2 «Hccnedosanue c8oticme uzoopadiceHuli 8 IUH3AX. » 1
Bonnosas ontuka. MaTepdepenius ceera. KorepeHTHbIE HCTOUHUKH. Y CIIOBHS HAOIIOCHUS

31 MaKCUMYMOB U MUHIMYMOB B HHTep(EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX 1
HCTOYHUKOB.

32 Hudpaxuus ceera. JJudpakunoHHas pemerka. Y cioBre HaOM0IeHUS TIaBHBIX MAKCUMYMOB MIPH 1
1aICHUY MOHOXPOMATHYECKOTO CBEeTa Ha AM(DPAKIIMOHHYIO PELIETKY.

33 [onspuzanus ceeta. Pemenne 3anau no teme «Onruka 1

34 Pemenwne 3agad mo reme «OnTHKa» 1




35 Koutpoannasi padora Ne2 mo treme «OnrTuka 1
I'paHuLBl IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynaTel ciennanbHOM TEOpUK

36 OTHOCHUTEIIbHOCTH: MHBAPHAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIMI OTHOCUTENbHOCTH | 1
O#HmTelHa. OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMe/IJICHE BpEMEHHU M COKpAILICHHUE AJIHHBL.

37 DHeprus ¥ UMIYJIbC PEISITUBUCTCKOM YacTUIlbl. CBA3b Macchl ¢ SJHEPTUEH U UMITYJIbCOM 1
PEIATUBUCTCKON YaCTUIIbl. DHEPIHUsl MOKOS.

38 Pernienre 3a1a4 Ha 3aKOHBI PEIITUBUCTKON MEXaHHUKH. 1

39 ®oronsl. Popmyna [lnanka cBs3u 3HEPTUN (HOTOHA C €70 YACTOTOW. DHEPTHUS ¥ UMITYIIhC (POTOHA. 1

40 OtxpeiTie u uccnenosanue Gorodddexra. Onviter A.I'. Ctonerosa. 3akoHb! poTodddexTa. 1
Ypasuenue Diinmrerina s Gorodddekra. "KpacHas rpanuna" horoaddexra.

41 Pemenwne 3anad Ha 3aKkoHbBI PoTodhdekra 1

42 Hasnenue ceeta. Onbitel [1.H. Jlebenena. 1

43 Xumuueckoe IeCTBUE CBETA. 1

a4 Monens aroma Tomcona. OnbiTel Pesepdopaa mo paccessHuio O _gacruu, [Inanerapuas monenb 1
aToma.

45 Ioctynater bopa. E/I:snyqune 1 TIOTJIoNIeHHE (DOTOHOB MPH MIEPEXOAE aTOMa C OAHOTO YPOBHS 1
SHEPTUU Ha APYTOH.

46 Bune! criektpoB. CriekTp ypoBHeH sHepruu aroma Bogopoaa. CrieKTpaabHBIA aHATU3. 1

47 BonnoBsie cBoiicTBa yactuil. Bomusl ae bpoiinsa. KopmyckynspHO-BOTHOBOH ayainu3M. 1

48 CrioHTaHHOE U BBIHY)KJIEHHOE M3iIy4eHue. Jlasep. 1
DKCIEPUMEHTBI, I0Ka3bIBAIOIINE CIIOKHOCTD CTPOEHHA siipa. OTKPHITHE PAANOAKTUBHOCTH. OTBITHI

49 Pesepdopnaa mo onpeneneHnio cocraBa paauoakTUBHOTO U3nydeHus. CoiicTBa anbda-, 6era-, ramma- | 1
n3aydeHus. BausHue painoakTHBHOCTH Ha KHUBbIE OPraHU3MBI.

50 OTkpbITHE IPOTOHA U HelTpoHa. HykioHnHas Mojens sapa [NefizenOepra-MBanenko. 3apsij spa. 1
MaccoBoe uncio sapa. M130Tonsl.

51 Anba-pacniaz. DIeKTPOHHBIN U O3UTPOHHBIN OeTa-pacnaa. ['amMma-uznydenue. 3aKoH 1
paZlnOaKTUBHOIO pacmaja.

52 DOHeprus cBs3M HyKJIOHOB B sape. SAnepusie cuibl. Jledext macch sapa. 1

53 SnepHble peakuuu. [lenenue u cunTes suep. SaepHblil peakTop. 1

54 TepMo;Iu;[epHmﬁ cunre3. [IpobiemMbl 1 IepCHeKTUBHI SAEPHOI SHEPTETUKH. JKOJIOTHUECKUE ACTIEKTHI 1
SIIEPHON DHEPTeTHKH.

55 OnemeHTapHbIe YacTULbI. OTKPBITHE TO3UTPOHA. 1

56 Mertoap! HAOMIOACHUS U PETUCTPAITUH DIIEMEHTAPHBIX YACTHII. 1




57 OyHnamMeHTaNbHbIEe B3aUMOIEHCTBYS. EAMHCTBO pU3HMUECKON KapTHHBI MUDA. 1

58 Jlabopamopras paboma Ne 3 «Hccredosanue mpexos wacmuy (no 2omogvim pomozspagusam)y. 1

59 Pemrenne 3amay mo kBaHTOBOM (hHU3HKE 1

60 Kontpoannas pa6ora Ne 3 mo teme «KBantoBas ¢puznka» 1

61 Oranbl pa3BUTHS aCTPOHOMUH. [IpUKITaHOE 1 MUPOBO33pEHUYECKOE 3HAUCHUE aCTPOHOMUU. By 1
3Be3nHoro Heba. Co3Be3ams, IpKUe 3BE3/bl, INIAHETHI, HX BUAUMOE JTBH)KEHHE.

62 ConHeuHasl cucteMa. 1
Connue. ConHeyHasi akTUBHOCTb. VMctounuk sHeprun ConHLa U 3Be3/. 3Be3/bl, X OCHOBHbBIE
XapakTepUCTUKU. narpamMma "crneKkTpaibHbIN KJIACC - CBETUMOCTD'. 3B€3/bI INTABHOM

63 MOCJIeZI0BAaTEIbHOCTH. 3aBUCUMOCTD "'Macca - CBETUMOCTE" JUIs 3B€3/1 [VIABHOM MTOCIe0BaTEIbHOCTH. 1
BuyTtpennee ctpoenue 3Be31. CoBpeMEHHbIE MTPEACTABICHHUS O POUCXOKACHUH U 3Boonuu CostHIa
W 3Be3. DTambl )KU3HH 3BE31.

64 Mineunsiii [Tyt - Hama I'anaktuka. [onoxenue u aeuxenue Connua B I'anaktuke. TUIBI raJlakKTHK. 1
PannoranakTuku U kBaszapbl. YepHbIe IbIPHI B siAPax rajJakTHK.
Bcenennas. Pacmmpenne Beenennoii. 3akon Xa06na. Pazoeranue ranaktuk. Teopus bonbimoro

65 B3phIBa. PenmmkroBoe m3nmydenue. MacmradHas cTpykrypa Beenennoii. Meraranaktuka. Hepemenasie | 1
po0JIeMbl ACTPOHOMHH.

66 IToBTopeHue TeMbl «DIEKTPOIUHAMUKIY, «KoNeOaHus 1 BOTHBI»

67 [Moeropenue Temsl «OnTrKay, «KBanToBas huznkay.

68 O6o0matoniee 3aHsTHE.




