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NMINAHVNPYEMBIE PE3YJIbTATbI OCBOEHUA NMPOIMPAMMBbI MO ®N3NKE HA
YPOBHE CPEAHEIO OBLWEIM O OBPA3OBAHUA

OcBoenne yuebOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHET0 OOIIero 0oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEJAMETHBIX 00pPa30BaTE/IbHBIX PE3Y/IbTaTOB.

NIMYHOCTHDbIE PE3YJIbTATDI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHCHTAIMi, TO3UTHUBHBIX BHYTPCHHHX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaXkgaHCKoro BOCMUTaHUA:

COPMHPOBAHHOCTh TPAKIAHCKOW TO3WIMH  OOYdYaloImIerocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATCIIBHOCTh B HMHTEpECcax TIpakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIIbHON OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C CONWAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIMSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON NEeSTEIbHOCTH;

Z)HanVIOTVI‘-IECKOI'O BOCMNTaHNA:

c(hOopMUPOBAaHHOCTh POCCHUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSIM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHU M TEXHUKH,

3)yX0BHO-HPABCTBEHHOI0 BOCMUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIMI0 U NPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESITEILHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

4)3CT€TVI‘-I€CKOI'O BOCIMUTaHUA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAYYHOI'O TBOPYECTBA, MIPUCYILETO
¢buznueckoit HayKe;

5)TPYyA0BOro BOCMUTaHUSA:

WHTEpEeC K pa3iaudHbiM cdepam mOpodecCHOHATBHOW JEesTeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (DU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOP Oymyiieit
npodeccuu U peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHIO M caM00Opa30BaHUIO B 001acTH (DU3UKH Ha
MPOTSHKEHUH BCEH KU3HU;

6)3KOI'IOI'VI‘-I€CKOFO BOCMNMUTaHUA:

c(OPMUPOBAHHOCTh DKOJIOTUYECKOW KYIbTYPHI, OCO3HAHHE TJI00AJBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

IUTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO pa3BUTHS YETIOBEUECTBA;

paciiupeHue OmMbITa JAEATEIbHOCTH OSKOJOTHYECKON HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 110 (PU3UKE;

7)LIEHHOCTM Hay4HOro NO3HaHUSA:

chOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BuTUs HU3NUECKON HAYKH;



0CO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MpOLECCe U3ydeHHs (pU3HUKH
OCYILECTBJIATH IPOEKTHYIO U UCCIIEI0BATENBCKYIO AESITEbHOCTD UHANBUIyaIbHO U B IPYIIIIE.

METAIMNPEOMETHBIE PE3Y/JIbTATbI

Mo3HaBaTeNbHble YHUBEPCA/IbHbIE YYeOHble AeACTBUSA
BasoBble nornyeckme AecTBUS:

CaMOCTOSTENIEHO (OPMYIIUPOBATh W aKTYyaJHM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh €&
BCCCTOPOHHC,

ONPpCACIIATDh LUCIIN ACATCIIBHOCTH, 3a4aBaTh MapaMETPbl U KPUTCPUU UX JOCTHIKCHUA,

BBIABJIATH 3aKOHOMECPHOCTHU U MTPOTUBOPCUUA B PACCMATPHUBACMBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUAX,

pa3pabaThIBaTh IUIaH PEIICHUs TPOOIEMBbI C YUETOM aHAIN3a UMEIONTUXCSI MaTepUaIbHbIX
1 HEMAaTEPUAILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ACATCIIBHOCTH, OLCHUBATH COOTBCTCTBUC PE3YJILTATOB ILCIIAM,
OLCHUBATb PUCKU HOCJ’IGI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBAaTh M BBINOJHATH PAOOTYy B YCJIOBHSX pPEaJbHOr0, BHUPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHUUN JKU3HCHHBIX npo6neM.

BasoBble nccnegoBaTeNbCKme AeCTBUS:

BJIaICTH HayllHOfI TepMHHOHOFHefI, KIIFOYEBBIMU ITIOHATHUAMU U METOOAMU (1)I/I3I/IquKOI71
HAYKH;

BIIQJIETh HAaBBIKAMHU Y4YEOHO-HCCIIEOBATEIBCKON M TIPOCKTHOM NEATETLHOCTH B 00JaCTH
CbI/ISI/IKI/I, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIbHOMY IMOUCKY MCTOAOB PECHICHUS 3aaa4
(1)I/ISI/I‘IGCKOFO CoACpKaHus, MPUMECHCHUIO PA3JIMYHBIX METOJOB ITO3HAHNA,

BJIQJICTG BUAAMHU JACATCIBHOCTH II0 IIOJYUYCHHUIO HOBOI'O 3HAaHHMA, €ro HHTCPIIPETAlNH,
npeoOpa3oBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX Y4YEOHBIX CHTYyallUsX, B TOM YHCIE TMPHU
CO3/ITaHUHU Y4EOHBIX TPOCKTOB B 00J1aCTH (PU3UKH;

BBIABJIATE TNPUYUHHO-CIICACTBCHHBIC CBA3HM MW AKTyaJIU3HUPOBAThH 3ajjady, BbBIJIBUIAThb
TUIOTE3y €€ pElIeHUsl, HaXOAUTh AapTyMEHTHI IS JI0Ka3aTelbCTBA CBOUX YTBEPKICHUM,
3aJaBaTh HapaMeTPhl U KPUTEPUU PELLICHNUS

AHAIIM3UPOBATE IIOJYYCHHBIC B XOJ€ PCIICHHA 3adadyud pPE3ylbTaTbl, KPHUTHYCCKU
OLCHUBATh UX JOCTOBCPHOCTDH, IIPOTHO3UPOBATH U3BMCHCHUC B HOBEIX YCIIOBHAX;

CTaBUTh N (bOpMy.]'II/IpOBaTB CcOOCTBEHHbBIE 3aJa4u B O6p330BaTeJIBHOI>'I JACATCIIBHOCTH, B
TOM YHCJIC NPU U3YYCHUU (DU3UKH,

JaBaTb OICHKY HOBBIM CUTyalllsAM, OLICHHUBATb HpI/IO6peTéHHBII71 OIIBIT,

YMCETh IIEPCHOCUTH 3HAHUA I10 (1)I/I3I/IK6 B IIPAKTUYCCKYIO 00J1aCcTh KHU3HCOACATCIBHOCTH,

YMCETb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX IMIPECAMCETHBIX O6J'IaCTeI71;

BbIABUI'aTb HOBBIC UJCH, IIpCAJIaraTb OPUIHHAJIBHBIC IIOAXO0Abl U PCIICHU A,

CTaBUTH HpO6J'ICMbI U 3a71a49y, JOIMMYCKAOMINEC AJIbTCPHATUBHBIC PCIICHUS.

PaboTa ¢ nHopmauuei:

BJIAJICTb HAaBBIKAMH IIOJIYYCHUSA HH(l)OpMaI_II/II/I (1)I/ISI/I‘IGCKOFO COACPIKAHNA U3 HCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOATCIBHO OCYHICCTBJIATH IIOUCK, daHAJIIM3, CHUCTCMATU3AIUI0 U
MHTEpHpeTanio HHPOPMALUU Pa3IUUHBIX BUJIOB U (OPM Mpe/ICTABICHHS;

O CHUBATH JOCTOBECPHOCTDH I/IH(I)OpMaI_II/II/I;

HCIIOJIb30BAThL CPEACTBA I/IH(i)OpMaI_II/IOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJOTHH B
pCeIICHUN KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX W OPraHU3allMOHHBIX 3aJlaqd C CO6J'IIO,Z[€HI/ICM
Tpe60BaHPII>i SPTOHOMUHKHU, TEXHUKHU 6630HaCHOCTI/I, THMT'MCHBI, pecypcocGepexceHI/I;I, IMPaBOBBIX U
9TUYCCKUX HOPM, HOpM HH(I)OpMaHHOHHOﬁ 663OHaCHOCTI/I;

cOo31aBaTh TCKCThI (I)I/I3I/I‘-ICCKOI‘0 COACPKaHHUA B PA3JIMYHBIX (bopMaTax C y‘{éTOM
HazHaueHUs UWHPOpPMAlMM W LEJNEeBOM  ayAMTOpUH, BBIOMpas ONTUMAIBHYIO (QOpMYy
NpEACTaBJICHUA U BU3yaJIU3alllH.



KoMMyHMKaTUBHbIE YHMUBEPCa/IbHbIE YUYeOHble AeCTBUSA:

OCYIIECTBIIATH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOMN JEATEIbHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMH U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3pPEHUS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U HHINBUIYaTbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHAMATh LEJIM COBMECTHOM JESATENbHOCTH, OPraHHU30BBIBATH M KOOPAMHUPOBATh
JEUCTBUA MO €€ JOCTWKECHHIO: COCTAaBIIATh IUIAH JEWCTBUHM, PACHPENCIATh POJIU C YUETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa M KaXJ0T0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLEHMBATH UJIECH C IO3WIHWH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalMSX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaxeHHe, ObITh HMHUIIMATHBHBIM.

PerynaTuBHble YHUBEpPCasIbHble YYeOHble enCcTBUSA
CamoopraHusayms:

CaMOCTOSITEJIBHO OCYIIECTBJIATh MO3HABATEIBHYIO IESITEILHOCTh B 00JacTH (PU3UKHA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a]aUH;

CaMOCTOATCIIBHO COCTAaBJIATH IIJIaH PCIICHUA paC‘-IéTHI)IX 1 KAa4YC€CTBCHHBIX 3a1a4, IIJIaH
BBITIOJIHEHUS] TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaIHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTECHUH;

JIeaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHMIO M TPOSBICHUIO OSPYIUIMM B oOnactu  (pusmkwy,
MTOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPO/b, 3SMOLMOHA/IbHbI UHTENNEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBHI B AESITEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BIIaJIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICTUTENIbHBIX IIPOIECCOB, UX PE3YIbTATOB U OCHOBAHMIA

WCIOJIb30BaTh MPUEMBI pepIieKCHU I OLIEHKH CUTYalllud, BEIOOPa BEPHOTO PEIICHNUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MPU aHAIHU3E Pe3yJbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEAOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHUX MPU aHAIHU3E PE3yIbTaTOB ACITeIbHOCTH;

MPHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B nmporiecce noctrkeHus TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI TIO (pU3MKE ISt
YPOBHSI CpeHEro 00IIero o0pa3oBaHus y O0Oy4alolUXCs COBEPUICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, Ipeanoiaraiomuii chopMUpPOBaHHOCTD:

CaMOCO3HAaHUs, BKIIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPaBIEHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ceO€;

caMoperyJIupoBaHus, BKJTFOUAIOIIETO CaMOKOHTPOJIb, yYMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIHOCOOHOCTh AJalTHPOBATHCS K HMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;



BHYTPEHHEM MOTHBAlUM, BKJIIOYAIOLICH CTPEMJICHME K JOCTHKECHHIO LEIU U YCIEXYy,
ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JCHUCTBOBATH UCXOs U3 CBOUX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOLIEH CIIOCOOHOCTh NOHMMATh 3MOLMOHAIBHOE COCTOSHUE JIPYIHX,
YUYUTBIBATh €T0 IPU OCYLIECTBICHUH OOIICHUS, CIOCOOHOCTH K COYYBCTBHIO M COTIEPEIKUBAHHMIO;

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAWBATH OTHOIICHUS C IPYTUMHU
JOAbMU, 3200 THTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

NMPEAMETHbIE PE3YJIbTATDI

K xoHiy oOyuenust B 11 Knacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y O0yUAIOIINUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MecTO (HU3UKU B (OPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOH
JESITeIbHOCTH JIFOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHUHBI MUDA;

YUUTHIBATh TIPAHUIBI TPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJEJe: MaTepuaabHas
TOYKa, MHEepLHUalbHasl CUCTEMa OTCYETA, aOCOJIOTHO TBEPAOE TENIO0, MACATbHBIA Tra3, MOJENU
CTPOEHHMS Ta30B, JKUJIKOCTEH M TBEPABIX TEJ, TOYEHHBIA IIIEKTPUYECKUN 3apsA]l TOYECUHBIN
ANIEKTPUYECKHI 3apsii, Jy4 CBeTa, TOYEUHBIM HCTOYHUK CBETa, sIepHasl MOJENb aroma,
HYKJIOHHAsi MOJI€ b aTOMHOTO Apa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3MYECKUE SBIECHUS (MPOIIECCH) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAaHTOBOHM (DM3HMKU: 3JIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMUMHYECKOE, MarHUTHOE JIeHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKLWS, JAeWCTBUE MAarHUTHOTO TOJIsI HAa TPOBOJHUK C TOKOM U JIBIXKYLIMHCS 3apsl,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHEIHOE paclIpOCTpaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus U MOISIpU3aLUS  CBETa, TUCHEPCUsl CBETa,
dhoTornekrpuueckuii 3¢dexT (pororddekrt), cBeToBOE NaBieHne, BOZHUKHOBEHUE JTMHEWYATOTO
CIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHAsI U NCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHME, MArHUTHBIE, ONTUYECKHE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHbIE SBIIEHUS (IIPOLIECCHI),
UCHoJIb3ysl (U3NYECKHE BEIMYMHBL: DBJCKTPUUYECKUM 3apsij, Cuila TOKa, DJIEKTPUUECKOe
HaIpsKEHUE, AEKTPUUECKOE CONTPOTUBIIEHUE, Pa3HOCTh MOTEHLIUAIIOB, 3JIEKTPOABIKYILAS CUIIA,
paboTa ToKa, MHAYKIUS MarHUTHOro mojs, cuwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYILIKH, SHEPrUsl 3JIEKTPUUYECKOr0 W MArHUTHOTO IOJIeH, MEpUOJ W 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3aps] U CHJIa TOKa B IMPOLIECCE FAPMOHHYECKUX AJIEKTPOMArHUTHBIX
KojeOaHuil, (QOKyCHOE pacCTOSIHME€ M ONTHYECKas CHUjla JMH3bI, IMPU OINHCAHUU IPABUIIBHO
TpakToBaTh (UIWYECKUI CMBICT HCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS] M EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

OTHCHIBATh M3yYCHHbIC KBAHTOBBIC SIBICHUS W TPOIECCHI, HCIONB3YS (PUINYECKHE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, DHEPrus U
UMITyAbC (OTOHA, TMEPUOJl TOJypacmaja, SHEpPTHs CBSI3M AaTOMHBIX SJE€p, NPU OINHUCAHUU
MPaBMWJIBHO TPAaKTOBaTh (DM3MUECKUN CMBICT HCIOJIB3yEeMbIX BEIUYMH, HX OO0O3HAYEHUS U
€IMHULIBI, YKa3bIBaTh (OPMYIbI, CBSI3BIBAIOUINE JAHHYIO (U3UYECKYIO BEIUYUHY C IPYTUMHU
BEJIMYUHAMH, BBIYUCIATH 3HAYCHUE (PU3UUECKOI BETUUUHBI;

aHATM3UPOBaTh (PU3MUECKHE MPOLECChl U SBJICHUS, UCHONB3yd (DU3MUYECKHE 3aKOHBI U
OpUHOMNBL:  3akOH OMa, 3aKOHBI IOCJIEJOBATEIBHOIO M MApaUIEIbHOIO COEAWHEHUs
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH DJJEKTPOMarHUTHOM  MHAYKIUHM, 3aKOH
IIPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHBl OTPA)KEHMs CBETAa, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME DOMHIITeHHa [UIg (QoTodhdeKTa, 3aKOH COXPAHEHUS DSHEPruH, 3aKOH
COXPAaHEHHUs HMIIyJbCa, 3aKOH COXPAHEHHs DJIEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHEHMS
MaccoBOI0 4HCIa, NOcTynaaTsl bopa, 3akOH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3iandarhb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHs (TpaHMIIbI,
001acTi) IPUMEHUMOCTH,



ONPE/EIATh HaIlpaBJIEHUE BEKTOpA WHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenia;

CTPOUTH U OIIMCHIBATh N300paKEHHE, CO3/1aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH301;

BBITIOJIHATE 3KCIIEPUMEHTHI 10 HCCIIEOBAHUIO (DU3MUECKUX SBICHUH M TPOIECCOB C
UCTIOJb30BAHMEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH: Tmpu 3ToM  (OpPMYIHPOBATH
npobiemMy/3agadyy M TUNOTE3y Y4EeOHOTO OKCIEPHUMEHTa, COOHpaTh YCTaHOBKY W3
MIPEUI0KEHHOTO 000PYA0BaHUs, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOIBI;

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIC HM3MEPEHUs (U3MUECKUX BEIWYHMH, TPH ITOM
BBIOMPATh ONTHUMAJBHBINA CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIbl OLIEHKH
IIOIPEIIHOCTEN U3MEPEHU;

HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMUMH C UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHHUI:
P 3TOM KOHCTPYHUPOBaTh yCTaHOBKY, (PMKCHpPOBAaTh pe3yJbTaThbl MOJYYEHHON 3aBUCUMOCTHU
¢bu3nyecKux BEIMYMH B BHUAE TabmuLl M TrpauKoOB, Je€laTh BBIBOABI IO pe3yibTaTaMm
HCCIIEIOBAHUS;

coOnroAaTh mMpaBwia O€30MacHOrO TpyAa IMpH MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 3KCIIEpUMEHTa, Y4e€OHO-HCCIEeIOBAaTEIbCKOM W IPOEKTHOM  JIEATENbHOCTH C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONCTB U JIaOOpaTOPHOro 000PyI0BaHUS;

pemary pacu€THble 3aJadyd C SBHO 33JaHHOM (U3WYECKOM MOJENbI0, HCIOJIb3Ys
(u3nyeckue 3aKOHbI M MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4ll BHIOMPATh (PU3HUECKYIO
MOJENb, BBIACHATh (U3NYECKHUE BEIUYUHBI M (OpMYJbl, HEOOXOAWMBbIE Al €€ pellieHus,
MIPOBOJUTH PAcUEThI U OLIEHUBATh PEAIbHOCTH MOTyY€HHOTO 3HaYeHUs PU3NUECKON BEIUUNHBI,

pelaTh KauecTBEHHbIE 3aJaud: BBICTPAWBATH JIOTMYECKU HEMPOTUBOPEUUBYIO ILIETIOUYKY
PacCy>XJIEHUH C OTOPO HA M3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UICCKUE SBIICHNUS,

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBPEMEHHbIE HMH()OPMAILIOHHbIE
TEXHOJIOTUU Ul TNOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U TNPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MH(POpPMALMKU, MOJYYEHHOM W3 pPa3IMYHbIX MCTOYHMKOB, KPUTHYECKU
aHAJM3UPOBATh M0Jy4aeMyt0 HH(OpPMAILHIO;

OOBSICHATH NPUHIMIIBI ICHCTBHSI MaIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3avyaTh
yCIIOBHSI UX O€30M1aCHOTI0 UCIIOJIb30BAaHUS B IOBCEJHEBHOM KU3HU;

IPUBOAMUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX YYEHBIX-(U3MKOB B Pa3BUTHE
HayKH, B 00bSCHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUA MO (U3UKE B IOBCEJAHEBHOW JKU3HU JJIS
oOecrieyeHus 6€30MaCHOCTH ITPU OOPALIEHUHU C TPUOOpPaAMH U TEXHUUYECKMMHU YCTPONUCTBaMHU, VIS
COXpaHEHHUs 3JI0POBbsI U COOJIOZCHUSI HOPM KOJIOTHYECKOT0 MOBE/ICHUS B OKPYKAIOLIEH cpene;

paloTath B IpylIe ¢ BHIIOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH, IIaHUPOBaTh paboTy
IpYyIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYallUsAX, AJEKBAaTHO OLEHMBATH BKJAJ KaXKJIOTO W3 YYaCTHUKOB TPYIIbI B
peleHre paccMaTpuBaeMOi pOOIEMBI.

COOEP>XXAHUE OBYYEHUA
AneKTpoAMHaMMKa

Tema Maznummnoe none. IneKmpomazHumHnas UHOYKYUA

ITocrositHHBIE MarHuThl. B3auMOAEHCTBHE IOCTOSHHBIX MAarHUTOB. MarnurHoe ImoJIe.
Bekrop marauTHOM MHAYKUMHK. [IpUHIMN Cyniepno3uLvy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHOU
nHAyKnuy. KapTuHa TMHUI MarHUTHOW MHAYKLUY TOJIS IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oJie MpoBOAHMKA ¢ TOKOM. KapTuHa nMHMH MHIYKIMM MarHATHOTO MOJIS
JUIMHHOTO TIPSMOTO IPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. B3anmopelicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Moayinp W HampaBieHHE. J[BWKEHUE 3apsyKEHHOW 4YacTUIBl B
OJTHOPOJTHOM MarHUTHOM ToJie. PabGota cumsl Jlopenua.



SIBneHue JIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BeKTOpa MarHUTHOM HHIYKIUH.
DNEeKTpOABMKYIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpPOMarHUTHON uHaykuu dapanes.

BuxpeBoe anekrpuueckoe Imose. DIEKTPOABMKYILAS CHUJa HHAYKLIUU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM I10JI€.

IIpaBuiio Jlenna.

NHaykTUBHOCTD. SIBIEHNE CAMOMHAYKIMU. DIEKTPOABIKYILAS CHJIa CAMOMHIYKIIHH.

DHeprust MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

Texnuueckue ycTpoilcTBa W MPAKTUYECKOE IPUMEHEHHUE: IOCTOSSHHbIE MAarHuThl,
AJIEKTPOMArHUTBI, AEKTPOABUTaTENb, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTUL, MHAYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO My4Ka MAarHUTHBIM TIOJIEM.

JIMHUM UHIYKIIMA MarHUTHOTO TOJIS.

B3anmopelictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

[erictBue cuiibl JIopeHI1a HA HOHBI AJIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM MHIYKIINH.

[IpaBuito Jlenna.

3aBUCHUMOCTD 3JIEKTPOABIKYILEH CHJIBI MHAYKLHUU OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MTOTOKA.

SIBrieHME CAaMOMHIYKIINY.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHre MarHUTHOTO OJIS KaTyIIKU C TOKOM.

HccenenoBanue nelcTBUSA NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHAS 2IEKTPOMarHUTHOW MHIYKIIHH.

KonebaHus 1 BOSHbI

Tema 1. Mexanuueckue u 31eKmpomazHumHvle Koaedanus

KonebatenpHast cucrema. CBOOOIHBIE MexXaHWYECKHME KosieOaHus. [apMOHWYECKHE
kosebanus. Ilepwon, dvacrora, ammumtyna W ¢asza kojeOanwil. [IpyKUHHBIH MasSTHUK.
MareMaTuuecknii MasTHUK. YpaBHEHUE TapMOHHMYECKHX KojeOanuil. [IpeBpamieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

KonebatenpHblii kOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJICOAHWUS B HJICATHBHOM
KOJIeOaTeIbHOM KOHTYype. AHAJIOTUS MEXKIy MEXaHHYECKUMH M DJICKTPOMArHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATHHOM KOJeOaTelIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojeOaHUAX. BBIHYXIEHHbIE MEXaHMUYECKUE KOJIeOaHHUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemennsbiii Tok. CUHYCOUMJANbHBIN MTEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYIHOE U JEHCTBYIOLIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepenaya W MOTPeOIECHUE DIEKTPUUECKON DHEPTUH.
DKOJIOTUYECKUE PHUCKH TIpU MPOU3BOACTBE 3JeKTpod3Hepruu. KynbTypa wHcHosib30BaHuUs
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckre YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DJIEKTPUUYECKUU 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoieOaTeIbHON CUCTEMBI (MIPYKUHHBIA WU MaTeMaTHUYeCKUN
MAasiTHUK).

Habmonenue 3aTyxaromux KoieOaHuil.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpamMmel  (3aBUCUMOCTH  CHJIBI  TOKa M HANPSHKEHUST OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUU PE3UCTOPa, KATYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOpa.

Mogernb TUHUM 3IEKTPOIepEaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnepoBanue 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJICOAHUM Tpy3a HA HUTU OT JJIMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKAa B IENM M3 IOCIEAOBATEIBHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUnHblE 60 IHbL

Mexanudeckue BOJIHBI, ycloBus pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
u JnuHa BOdHBL [lomepeuHble W TpoJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKHUX BOJIH.

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

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUS M3JIyYeHHs DJIEKTPOMATrHUTHBIX BOJH. B3anmnas
opueHTanus BeKTOopoB E, B, V B snexkrpomarauTHON BOJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHUE, TMpeJoMJIeHne, ToJyispu3anus, maudpakus, wuHtepdepeHius. CKoOpocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe SJEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckne ycTpoWCTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE MUHCTPYMEHTBHI,
YIBTPa3ByKOBasi JMAarHOCTUKAa B TEXHUKE W MEAMIIMHE, paaap, paguoNpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedpon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneb6mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIICHUS MEXaHUIECKUX BOJIH.

Ha6mronenue narephepeHuy u AuGpakiiuy MeXaHHIECKUX BOJTH.

3BYKOBOM pe30HAHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIO0H M 4YacTOTOM
KoJIeOaHMii.

HccnenoBanue  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHWE, IPEJOMIICHUE,
noJsipu3anus, Judpakiuus, HHTepdepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsimonuHeliHOe pacipoCTpaHEHUE CBETa B OJIHOPOJAHOM cpeje.
JIyu cBera. ToueuyHbIl HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHUs cBeTa. [locTpoeHHEe M300paKEHUH B ILIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKkOHBI TMPENIOMIICHHUS CBeTa. AOCONIOTHBIA  MOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. l[IpenenbHbli yroj MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6eoro cBera. LBer.

CoOuparonue u paccewBaroiiye JHH3BL. ToHkas nuH3a. DOKyCHOE paccTosHUE U
OTITUYECKAsl CHJia TOHKOU JNUH3BL. [locTpoenne n300pakeHUi B COOUPAIOIINX M PACCEUBAIOIINX
nrH3ax. Popmyna TOHKOM JIMH3BL. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKHU.



BonnoBast onrtuka. WuTepdepeniust cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUSA
HaOJII0IEHUST MAKCUMYMOB 1 MUHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT JBYX CHH(]A3HBIX
KOI'€PEHTHBIX HICTOYHHUKOB.

Hudpakmust  cBeta. Judpakunonnas pemérka. YcaoBHE HaOMIOJACHUS TIJIaBHBIX
MaKCUMYMOB IIPH MaJeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoWcTBa W IpPaKTUYECKOE IMPUMEHEHME: O4YKH, Jiyna, (oToammapar,
MIPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, JU(PPAKIHMOHHAs
pemETKa, MOJISAPOULI.

Jlemoncmpayuu

[IpsimosinHEiHOE pacnpoCTpaHEHUE, OTpPaKEHWE M IpejomiieHue cBera. OnTuueckue
pUOOPHI.

[TonHoe BHyTpeHHee oTpaxeHue. MoJienb CBETOBO/Ia.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Mopenn MUKpOCKOTa, TEIECKOIIA.

HaGmronenue nunrepdepeHiiuu crera.

Ha6mronenue nudpakiuu certa.

HaGnronenue aucnepcun ceTta.

[TonyueHue cnekTpa ¢ HOMOIIbIO MPU3MBI.

[Tonyuenue criekTpa ¢ TOMOUIBIO TUPPAKIIMOHHON PEIIETKHU.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns NpeIoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

OCHOBbI cneu,maanoM TEOPUN OTHOCUTESTIbHOCTU
['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: WMHBApUAHTHOCTh MOJYJSl CKOPOCTM CBe€Ta B BaKyyMe, MNPUHIUI
OTHOCHUTEJILHOCTH DUHILTEIHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIeHHE BPEMEHH U COKPAIIEHHE JITUHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b Macchl € YJHEPrUeH U UMITYJIBCOM PENIITUBUCTCKOMN YaCTUIbl. DHEPrus MOKOSL.

KBaHTOBas (hm3mKa

Tema 1. dnemenmul K6AHMOBOI ONMUKU

®otonsl. Gopmyna [lnanka cBs3u SHEPruu POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIbC
¢dhoToHa.

OtkpeiTue u wuccnegoanue Qoroddpdexra. OmbiTel A. [. CronetoBa. 3akoHBI
doTorddekra. YpaBHenue DiinmteitHa st potoaddekra. «Kpacnas rpanuna» poroaddexra.

JaBnenune cBeta. Onbitel I1. H. JIeOenena.

XHUMHUYECKOE AEUCTBUE CBETA.

Texuudeckne yCTpONCTBA M MpPAKTHUECKOE MpUMEHEHHE: (POTOIIEMEHT, (POTONATUUK,
CoJTHEYHas OaTapesi, CBETOIHOI.

Jemoncmpayuu

D013 PeKT Ha YCTAaHOBKE C IMHKOBO MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdeKTa.

Ceeroguos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -yactui. [lmanerapHas
mozens aroma. [loctymarel bopa. M3nydenue u mornomieHne GOTOHOB MPU MEPEX0je aroma ¢



OJIHOTO YpPOBHSI B3HepruuM Ha JApyro. Buzapl crekrpoB. CHekTp ypoBHEH 3HEpruuM aroma
BOJIOPOJA.
BounnHoBbI€ cBOMcTBa yacTull. BosHbl ne bpoitnsa. KopryckyasspHO-BOJIHOBOM Tyaanu3M.
CrioHTaHHOE U BBIHYXJCHHOE U3IyYCHHUE.
TexHuueckue YCTPOMCTBA UM IPAKTUYECKOE INPUMEHEHHUE: CIEKTpPaJbHBbIM aHAIIN3
(criekTpocKo), Ja3ep, KBAHTOBBIA KOMITIBIOTED.
Jlemoncmpayuu
Mogens omnbita Pezepdopra.
Onpenenenre JJIMHBI BOJHBI J1a3epa.
Habmronenue nuHelyaTbIX ClIEKTPOB U3JIy4EHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenue nuHeHyaToro crexTpa.
Tema 3. Amomnoe s0po
OKCIIEpUMEHTBI,  JIOKA3bIBAIOLUME  CJIOXHOCTh CTpOCHHMS  sfpa. OTtkpbiTHE
paanoaktuBHOCTH. OnBITH Pe3epdopaa o onpeneneHno cocTaBa pajnoakTUBHOTO U3IyYEHHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.
OtkpbiTue TpoTOHa W HeiTpoHa. Hyxionnas monens siapa [eiizenGepra—liBanenko.
3apsn sapa. MaccoBoe unciio aapa. M30Tomnsl.
Anbba-pacniag. DIEKTPOHHBIN M MO3UTPOHHBIA Oera-pacmaa. ['amma-uziaydeHue. 3akoH
PaZMoaKTUBHOTO pacmaja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepHbie peakuuu. Jlenenvie U CUHTE3 SAEp.
Anepubiii  peaktop. TepmosmepHbiii cuHTe3. [lpoOmeMbl W TMEPCHEKTHBBHI  SACPHON
SHEPreTUKU. DKOJIOTUUECKHE ACTIEKTHI SIACPHON YHEPTETUKH.
DnieMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
Meto1b1 HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
dyH1aMeHTaJIbHBIC B3aUMOICUCTBUS. EMMHCTBO U3nUecKOi KapTHHBI MUpA.
TexHuyeckne yCTpoicTBa M MPAKTUUYECKOE MPUMEHEHHE: T03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas 6boMOa.
Jlemoncmpayuu
CuéTunK MOHM3UPYIOUIUX YaCTHUILI.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HccnenoBanue TpekoB 4acTHil (110 TOTOBBIM (GoTorpadusim).

3NeMeHTbl aCTPOHOMMM U acTPOU3NKN

Oranel pa3BUTUsA  acTpoHOMMH. [IpukiiagHOo€ W MHMpPOBO33pEHYECKOE 3HAYECHHE
aCTPOHOMHHU.

Bup 3Bé3nH0ro Heba. Co3pesnus, sipkue 3BE3/bl, IUIAHETHI, UX BUAUMOE JBHIKEHUE.

Conneunas cucrema.

Connue. Conneunas akTuBHOCTh. Mcrounumk sHeprum ConHua u 3BE34. 3BE3OBI, HX
OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMma «CIEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TIOCJEN0BATEIBHOCTH. 3aBHUCHUMOCTb «Macca — CBETUMOCTb» Ul 3BE3[] TJIaBHOM
MIOCJIEOBATENbHOCTH. BHyTpeHHee crTpoeHne 3BE34. CoOBpEeMEHHBIE IIPEACTABICHUS O
IIPOUCXOXKACHUN U 3BoJironny CoJlHLA U 3BE3]1. DTalbl )KU3HU 3BE3I.

Mneunsiii [1yTs — Hama I'anaktuka. [lonoxxenne u neuxxkenne CoisHua B I'anaktuke. Tumbl
rajakTuk. Paguoranaktuku u kBasapsl. UEpHbIE ObIPBI B sApax rajJakTHK.

Bcenennas. Pacmmpenune Bcenennoil. 3akon Xa00ma. Pasberanue ramaktuk. Teopust
Bbosbmoro B3peiBa. PenukroBoe usiyyeHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepemménnsie mpo6aemMbl aCTpOHOMUH.

Yuenuueckue nabniooenus



Habnronenust HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAaHUEM KOMITBIOTEPHBIX HPUIOKEHUH
TUISL OTIpeIeNICHHs] TIOJIOKEHHSI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOTo noymapus U sipkue 3BE3/bL.

Habnronenus B Teneckon Jlynsl, miaaner, Mieunoro Ilyru.

O6o6uiatoLLiee NOBTOPEHNE

Ponp ¢u3uku w acTpoHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTMYECKOW, COIUAIBHON W
THYECKOU cdepax IesTETbHOCTH 4YelOBeKa, pOJib M MeCTo (M3MKM W acTpOHOMHUHU B
COBPEMEHHOW HAay4yHOW KapTHHE MHUpPA, pOJIb (PHU3UUECKOW TeopruH B (OPMHPOBAHUHU
MPEJCTaBICHUN O PU3MUECKON KapTHHE MUPA, MECTO (PU3NIECKOIN KapTHHBI MHpa B O0IIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJACTABICHUN O IIPUPOJE.

MexnpeamMmeTHble CBA3U

N3yuenne xypca ¢usuku 06a3oBoro ypoBHs B 11 Kkiacce OCyIIeCTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nouwsimusi, CBS3aHHbIE C W3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHWE, Hay4yHbId (pakT, rumoTesa, (u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOAEeHUE,
JKCIIEPUMEHT, MOJIEIIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPBI M HUX
MPOEKIIMM Ha OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU N0100USI TPEYTOJIbHUKOB, OMIPEIeIeHNE TUIOIIa iU TUIOCKUX QUryp 1 o0bEMa Ted.

buonocus: snekrpuyeckue sBIEHUS B KUBOM Mpupoje, KojedaTelnbHbIE JBUKEHUS B
KUBOHM MpUpoJe, ONTUYECKUE SIBICHUS B JKMBOM mIpupojne, AeMCTBHE pajuallid Ha >KUBbIE
OpraHU3MBI.

Xumua: CTpOEHHE AaTOMOB M MOJIEKYJ, KPHUCTaUINYECKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHbBIE TOJOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, GOoTOChEMKA 3eMHON
ITOBEPXHOCTH, IIPEICKA3aHNE 3EMIICTPACCHUN.

Texnonocusn: TMHUM DIIEKTPOIIEpENad, TEHEPaToOp MEPEMEHHOTO TOKA, 3JIEKTPOJBUIATEb,
MHAYKIMOHHAs IeYb, pajap, pajuoNpUEMHMK, TEIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
IIPOEKLMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas OaTapes.

TEMATWNYECKOE INJIAHMPOBAHWE

11 knacc
2 gaca B HeJelr0, Bcero - 68 yacon
Tema KonuuectBo KoHTpoabHbIX JlabopatopHbIx
4acoB pabot pador
MarsuTHO€ ToJIe. 11 gacos 1 3
DNeKTpOMarHUTHASI UHTYKIIHSI
MexaHu4ecKue u 9 gacoB - 1
AJIEKTPOMArHUTHBIE KOJeOaHus
Mexannueckue u 5 4acoB 1 -
AIIEKTPOMArHUTHBIE BOJTHBI
Onrtuka 10 yacoB - 3
OcHOBBI cIENMaNBHON Teopun 4 gaca 1 -
OTHOCHUTEIILHOCTH
DneMeHThl KBAHTOBOM ONTHKHU 6 yacoB - -
Crpoenue aToma 4 gaca - -
ATOMHOE S7pO S 4acoB - -
DneMeHThl aCTPOHOMUU U 7 yacoB 1 -
acTpopU3uKH
O6o006maroniee MOBTOPEHHE 7 4acoB 1 -




NToro | 68 uacos | 5

KANEHAAPHO-TEMATUYECKOE NNAHNPOBAHNE

ypoka
n/n

No
YpOKa B
JTAaHHOM

TeMe

Tema ypoxka

Koi-Bo
JacoB

Jara
[POBEACHUSA

1o baxTu
TUIany q
€CKH

MarHuTHoe none. SNIEKTPOMarHUTHas MHAyKums (11 y)

TlocToSIHHEBIE MAarHuTELI U UX B3aUMOJIEUCTBUE.
MarnuTHoe noJie. BeKTop MarHuTHOM
WHAYKIWU. JIMHUM MarHUTHOW WHITYKIIHHA

1

MaFHI/ITHOG I10JIC HpOBO}IHI/IKa C TOKOM. OHI)IT
Opcrena. BzanmoaeiicTBie mpoBOJHUKOB C
TOKOM

JlabopaTtopHnas pabota «3y4eHrne MarHuTHOTO
I10JIA KaTYIIKU C TOKOM)>

JlelicTBME MAarHMTHOTO MOJISI HA TPOBOJHUK C
tokoM. Cuiia Ammiepa. JlaboparopHast pabota
«HccaenoBannue NeNCTBUSA IOCTOSIHHOTO
MAarHuTa Ha PaMKy C TOKOM»

JlelicTBMEe MarHMTHOTO TOJISI HA IBHKYIITYHOCS
3apspkeHHyro yactuiy. Cuna Jlopenma. Pabora
cuibl JlopeHia

DnekTpoMariuTHas MHAyKuus. [ToTok Bekropa
MarHuTHOM uHAYyKuuK. D/]C uHayKuuu. 3aKkoH
3JIEKTPOMArHUTHOM MHAyKIuKu Dapanes

Jlaboparopnas padota «lccnegoBanue
SIBJICHUS SJIEKTPOMArHUTHOM MHYKIIUK)

NHIykTUBHOCTD. SIBJICHUE CAMOWHTYKIIUH.
OJIC caMOMHAYKIMU. DHEPIrUusi MAarHUTHOTO
MOJISI KATYIIKKH C TOKOM. DJIEKTPOMAarHuTHOE
oJie

Texuuueckue YCTpOﬁCTBa U UX IPUMCHCHUC!
INOCTOAHHBIC MAIrHUTBI, 3JICKTPOMAIrHUTHI,
QJICKTPOABUTI'ATCIIb, YCKOPHUTCIIN
QJICMCHTAPHBIX YaCTUL], HHAYKIIMOHHAS I1€Yb

10.

10.

O6o6maromuii ypok «MarHutHoe mnoie.
DNeKTPOMAarHUTHASI MHIYKIIHS

11.

11.

KOHTpOJ'ILHaH pa60Ta 1mo TeMe «MarauTHoe
ITOJIC. 9J'IeKTpOMaFHI/ITHaH HWHIYKIUA»

MexaHU4YecKne 1 31eKTpoMarHUTHbIE KonebaH

12.

CB00OIHBIE MEXAHUYECKHE KOICOaHUS.
lMapmonnueckue konebanus. YpaBHEeHUE
rapMoHU4ecKkux Kosnebanuii. [IpeBpaiienue
SHEPrUM

13.

JlaboparopHnas padota «lccnenoBanue
3aBUCHUMOCTH TIEPUO0/1a MaJIbIX KoJebaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl TPYy3a»

14.

Konebarenpupid KoHTYp. CBOOOIHEBIE




SHGKTpOMaFHI/ITHBIe KOJ'IC6aHI/ISI B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTUS MEKIY
MCXAaHHUYCCKHUMU U E)J'ICKTpOMaI‘HI/ITHBIMI/I
KOIeOaHUAMU

15.

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPrUM B UICATHHOM KOJICOATSIIEHOM
KOHTYpE

16.

[IpencraBieHne 0 3aTyxarONIMX KOJICOAHUSX.
BbiHyX/IeHHbIE MEXaHUYECKHE KOJIEOAHHUS.
Pe3OHaHC. BI)IHY)KIIGHHI)IC BHGKTPOMaFHI/ITHI)IG
KoJeOaHust

17.

[TepemennbInd TOK. CHHYCOUAIbHBIN
IIEPEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYTHOE U JCUCTBYIOLIEE 3HAYCHUE
CWJIBI TOKA M HAIIPSDKEHUS

18.

Tpanchopmarop. [IponsBoacTso, nepenava u
OTPeOJIEHNE AIIEKTPUUECKON SHEPTUU

19.

VYCTpoiCTBO M MPAKTHYECKOE MPUMEHEHHE
ANIEKTPUYECKOTO 3BOHKA, T€HEpaTopa
MIEPEMEHHOT0 TOKa, JIMHUI 3JIeKTponepenay

20.

DKOJIOTMYECKUE PUCKH ITPU POU3BOJICTBE
3eKTpo3Heprun. KynpTypa Hcnosbp30BaHus
JJIIEKTPO3HEPIUU B NOBCEIHEBHOW KU3HH

MexaHNYecKune 1 3/1eKTPOMarHUTHbIe BosHbI (5 4)

21.

MexaHn4yecKue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocth
pacnpoCTpaHeHus U AJTUHA BOJHBI.
[Tonepeuynsie U MPOIOIbHBIE BOJTHBI

1

22.

3Byk. CKOpOCTb 3ByKa. | pOMKOCTh 3ByKa.
Bricora Tona. TemOp 3ByKa

23.

SHGKTpOMaFHI/ITHHe BOJIHBI, UX CBOKCTBA U
CKOPOCTh. IIxana QJICKTPOMArHUTHBIX BOJIH

24,

[IpuHIUIIBI PAIUOCBSI3U U TEICBUIACHUS.
PazButne cpeacts cBsa3u. Pagnonokanus

25.

Kontponbnas pabora «Konebanus u BOJIHbBI

OnTuka (10 v)

26.

[IpsimonuHeliHOe pacpoCcTpaHEHUE CBETA B
OJTHOPOJHOU cpefe. ToueuHbId HCTOYHUK
ceera. JIyd cera

27.

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n300pakeHUU B IIIOCKOM 3epKajie

28.

[Ipenomiienue ceera. [lomHOE BHYTpEHHEE
oTpaxeHnue. [IpeenpHbIH yroJl OJIHOTO
BHYTPEHHETO OTPAXEHHUS

29.

JlaGopatopHas pabora «3mepenue
1oKa3aTeJsi MPeJIOMIICHHS CTEKIIay

30.

JIunssl. [TocTpoenue n306pakeHuil B JIHH3E.
Dopmysia TOHKOM JIMH3BL. Y BEJIUYEHUE JINH3I

31.

JlaGopatopHas pabota «MccienoBanue
CBOMCTB M300paKeHUH B IMH3AX)

32.

Hucnepcus cBeta. ClnoxHbIM cocTaB 6€710r0




cgera. LIBert. JlaboparopHnas pabora
«HabmoeHne 1ucnepcun cBeTay

33.

Wntepdepenmus ceera. Judpakius cera.
Judpaxionnas pemeérka

34.

[Tonepeunocts cBETOBBIX BOJH. [lonspuzanus
cBeTa

35.

10.

Onrtuyeckue npuOOPHI  YCTPOHCTBA U
yCJIOBHS WX O€30MTACHOTO MPUMEHEHUS

OCHOBbI crelymasibHOM TeOpUX OTHOCUTENIBHOCTY (4 4)

36.

['paHuLIBI TPUMEHUMOCTHU KIIACCUYECKOH
MexaHuku. [locTynaTel criennanbHOW TEOPUU
OTHOCHUTEJILHOCTH

1

37.

OTHOCHTENLHOCTh OJITHOBPECMCHHOCTH.
3aM€I[J'IeHI/IC BPECMCHHU U COKpAICHUC NJIMHBL

38.

DHeprus U UMIYJbC PEISITUBUCTCKON
yacTulbl. CBSA3b MACChI C SHEPTUEU U
HMMITYJIbCOM. DHEPTHsl TOKOS

39.

KonTtponpnas padota «Ontuka. OCHOBBI
CTeIMaTbHON TEOPUU OTHOCHUTEIHHOCTHY

3nemMeHTbl KBaHTOBOM ONTUKM (6 4)

40.

®otonbl. Dopmymna [Inanka. JHeprus u
UMITYJbC HOTOHA

41.

OTtkpriTHE U HccienoBannue Gororddekra.
OnbiTel A. I'. CTonerona

42.

3akonsl potorddexra. YpaBHeHHE
OwunmrerHa s potodrddexra. «KpacHas
rparuiay Gororddexra

43.

JaBnerune cBeta. Ombrtel I1. H. JIeGenena.
XUMHYECKOE JEUCTBUE CBETA

44,

Texuuyeckue ycTpOHCTBA U MPAKTUYECKOE
npuMeHeHue: (oTorNeMeHT, GOTOAATUHK,
coJiHe4yHasi OaTapes, CBETOIUO T

45.

Pemenue 3aga4q mo reMe «91eMEHTHI
KBAHTOBOW OITTHUKU

CTpoeHue atoma (4 4)

46.

Monens atoma Tomcona. OmbiTel Pezepdopaa
10 paccesHuIo a-dactull. [InanerapHas moaens
aToma

47.

N

[Tocrynatel bopa

48.

W3nydyenue u norsomieHue GOTOHOB MPH
IEPEXOJE aTOMa C OJHOIO YPOBHs SHEPIUU Ha
Apyroi. Buasl criekrpos

49.

BoitHOBBIE cBOMCTBA YacTHLl. BoJIHEI 1€
Bbpowuia. KopnyckynsspHO-BOJIHOBOU Tyallu3M.
CrioHTaHHOE M BBIHY)KJECHHOE U3JIyYEHHE

ATOoMHOe A4po (5 4)

50.

OTKpBITHE PATHOAKTUBHOCTH. OMBITHI
Pesepdopaa no onpeneneHuo cocraBa
PaIMOAKTHBHOTO M3JTyYCHHS

51.

CaowucTtBa anbda-, 6eTa-, raMmMa-u3IydeHusl.

Bnusuue PaaOaKTUBHOCTH HaA JKUBLIC




OPraHu3Mbl

52.

OTKpbITHE IPOTOHA U HEUTPOHA. V30TOIBI.
Anbda-pacnaa. DNeKTPOHHBIW U TO3UTPOHHBIH
Oera-pacnaj. ['amMma-uziaydeHue

53.

DHeprus cBA3U HYKJIOHOB B sifipe. SnepHble
peakuuu. Snepusid peakrop. [Ipodiemst,
IIEPCIEKTUBBI, YKOJIOTNYECKUE ACIIEKThI
SIIEPHOU DHEPTETUKH

54,

OnemeHTapHble yacTUllbl. OTKpBITHE
no3uTpoHa. Meto 1l HaOIIOACHUS U
PErucTpanyu 3JIE€MEHTapHbIX YacTull. Kpyrisii
cToJ1 «DyHJTaMEHTaJIbHbIE B3aUMOICHCTBUS.
EquHcTBO (hr3nuecKkou KapTHHBI MUpa»

ON1eMEHTbI aCTPOHOMUM M aCTPOPU3NKMK (7 Y)

55.

Bun 3Be€3aH0T0 HeOa. Co3Be3nus, spKue
3BE3/Ibl, INIAHETHI, UX BUJIUMOE JIBHXKCHUE.
CoiHeyHast cuctreMa

56.

Counnne. ConHeuHas akTUBHOCTE. ICTOYHHUK
sHeprun CoJIHIIA U 3BE3]1

S7.

3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTHUKH.
3BE3 A5l TITaBHOW OCIEN0BATEILHOCTH.
Bnyrpennee ctpoenue 38€31. COBpeMEHHbBIE
MIPE/ICTaBICHUSI O IPOUCXOXKICHUU U
sBosronMy CoJIHIIA U 3BE3 ]

58.

Muneunbin [Iyte — Hama [Manaktuxa.
TTonoxxeunune u nBuxkenne ComaHna B ['anakTuke.
l"anaxktuku. YepHbie ABIPHI B s/Ipax rajlakKTUK

59.

Bcenennas. Paz6eranue ranaktuk. Teopus
boubiioro B3pbeiBa. PeMKTOBOE M3TydEHHUE.
MeraranakTuka

60.

Hepemennsie npo0ieMbl acTpPOHOMUU

61.

KontponbHas paborta «1eMeHTbl aCTPOHOMUU
U acTpO(PHU3UKI»

O6ob6LuatoLLee noBTopeHue (7 Y)

62.

O6o06matomuii ypok. Poss pusuku u
ACTPOHOMHH B IKOHOMHYECKOH,
TEXHOJIOTHYECKOH, COIUAILHOM U THYECKOM
cdepax AeaTeIbHOCTH YeJIOBEKa

63.

O6o06maromuii ypok. Pons u Mmecto pusuku u
aACTPOHOMHH B COBPEMEHHOW HAYYHOU KapTHHE
MHUpa

64.

Ob6o6maromuit ypok. Ponb pusnueckoit
Teopuu B (OpMHUPOBAHUH TIPEICTABICHUH O
¢bu3MUECKON KapTHHE MUPa

65.

O6o6maromuit ypok. Mecto uznyeckoi
KapTHHBI MUpPa B 00IIEM PsAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUH O
pupoie

66.

Hrorosas koHTpoJbHAsA padoTa 3a Kype 11
KJjlacca

67.

[ToBTOpenue. MaruutHoe nosJe.
DJIEKTPOMarHuTHasE MHIYKIUS




68.

[ToBTOpenue. OnTuka. OCHOBBI CHIEIUATBHOM
TEOPUU OTHOCUTEIHHOCTH
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