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1. INIAHUPYEMBIE PE3YJbTATbI OCBOEHUS NTPOTI'PAMMBI 10O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUS
OcBoenue yueOHOro mpenMera «Dusnka» Ha ypoBHE CpemHEro ooOmiero odpa3oBaHus (0a30BbI YPOBEHB)
JOJDKHO ~ OOCCIIEYHTh  JOCTHDKEHHE  CIEAYIONIMX JIMYHOCTHBIX, METAlpeIMETHBIX H  MPEJAMETHBIX
00pa3oBaTEeIbHBIX PE3YIbTATOB.
JIHYHOCTHBIE PE3YJIbTATHI
JIn4HOCTHBIE PE3yabTaThl OCBOCHUsS ydeOHoro mpeamera «Du3uKa» JOJDKHBI OTPaxaTh TOTOBHOCTHh H
CIIOCOOHOCTh OOYYAIOMIMXCSl PYKOBOICTBOBAThCS C(POPMHUPOBAHHOW BHYTPEHHEH TO3HMIUEH JIMYHOCTH,
CUCTEMON IICHHOCTHBIX  OpPWEHTAIMi, TIO3UTHBHBIX BHYTPCHHHUX YOEKICHHI, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM [EHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO OIBITA M OIBITA JIESTEIbHOCTH
B IIPOIIECCE pealn3allii OCHOBHBIX HAIIPABICHUI BOCITUTATEIBHOM IEITEILHOCTH, B TOM YHCIIC B YaCTH:

1) rpaIaHCKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh T'PAXKIAHCKOW IMO3UIMH O0YYAIOIIErocss KaK aKTHMBHOTO M OTBETCTBEHHOTO 4JICHA
POCCHIICKOTO 00I1IECTBA;

MMPUHATHEC TPAAULUOHHBIX O6IIIC‘I€JIOB€LI€CKI/IX TYMaHHUCTUYCCKUX U ICMOKPATUUCCKUX HGHHOCTeﬁ;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIHbHOCTh B MHTEpEcax IpakIaHCKOro 0OIlecTBa, y4acTBOBAaTh B
caMOyIpaBJIEeHUH B 00pa30BaTeIbHON OpraHU3aluy;

YMCHUC BSaI/IMOIIef/'ICTBOBaTI) C COoHMAJIbHBIMU HHCTUTYTaAMH B COOTBETCTBUU C HX q)YHKLII/IHMI/I n
Ha3HAa4YCHUCM,

TOTOBHOCTb K TyMaHUTapHO! U BOJIOHTEPCKOU JEATEIBHOCTH;
2) NIATPHOTHYECKOT0 BOCTIUTAHUSI:
c(OpPMHUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJAaM, JOCTHKEHHUSIM POCCUNCKUX YUYEHBIX B 001acTu
(U3HUKHN U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBEICHHS;

CITOCOOHOCTH OLICHUBATb CUTyallUI0 WU NNPUHUMATb OCO3HAHHBLIC PCHICHUA, OPUCHTHUPYIACh HA MOpPAJIbHO-
HPAaBCTBCHHLIC HOPMBI U ICHHOCTHU, B TOM YUCJIC B ACATCIbHOCTH y‘IéHOFO;

OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4)3cTeTHYECKOr0 BOCIHMTAHHUS:ICTETHYCCKOE OTHOIICHHWE K MHPY, BKIIOYas 3CTETUKY HAYYHOTO
TBOPYECTBA, NMPHUCYILEro GU3NIECKOil HayKe;

5) Tpy10BOr0 BOCHUTAHUSI:MHTEPEC K pa3iUuHBIM chepam mpodeccHoHaNbHOU AEATENBHOCTH, B TOM
qucie CBS3aHHBIM ¢ (PU3UKOW M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymied mpodeccuu u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO M CaMOOOPa30BaHUIO B O0JACTH (PU3MKH HA TPOTHKEHUU
BCEH KHU3HU,

6) 3K0JIOrNY€CKOr0 BOCIIUTAHUSI:

chOPMHUPOBAHHOCTh IKOJOTMYECKOW KYJIbTYPhI, OCO3HAHHE TIJ00ATBHOIO XapakTepa SKOJOTMYECKUX
npooem;

IUIAHUPOBAHUE M OCYIIECTBJIECHUE JICUCTBUM B OKPYXAIOUIEH Cpelle Ha OCHOBE 3HAHUS LEJIEeH
YCTOMYMBOI'O pPa3BUTHUS YEJIOBEUECTBA;

pacimipCHUC OIlbITa ACATCIBbHOCTH SKOJIOTHUECKOU HAIpaBJICHHOCTHU HAa OCHOBC MMCIOIIUXCA 3HAHUHU 110
busuke;

7) IEeHHOCTH HAYYHOTI'0 MIO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UUECKOM
HayKH;

OCO3HAaHHUEC LICHHOCTHU Haquoﬁ ACATCIIbBHOCTH, TOTOBHOCTH B IIPOLECCC U3YUCHUA (1)I/ISI/IKI/I OCYHICCTBJIATDH
IMPOCKTHYIO U UCCIICAOBATCIILCKYIO NJCATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

METAINIPE/IMETHBIE PE3Y/IbTATHI
Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS

ba3oBble JJornyeckne 1eMCTBUSA:

CaMOCTOATCIIbHO (I)OpMy.]'II/IpOBaTL " aKTyaJIM3UpPOBATh HpO6J'I€My, pacCMaTpuBaTh eé BCCCTOPOHHC;
OIpCACIIATh HCIN ACATCIbHOCTH, 3a/1aBaATh IIApaMCTPbl U KPUTCPHUU UX JOCTUKCHUA,
BBISBJIITH 3dKOHOMEPHOCTHU U ITPOTUBOPECUNA B PACCMATPHUBACMBIX (1)H3H‘{GCKI/IX SABJICHUAX

pa3pabarbiBaTh IUIaH peIIEHUs TMpoOJieMbl C Y4Y€TOM aHaliM3a HUMEIOIIUXCS MaTepUalbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSAM, OLICHUBATh PUCKU
IMOCJIC/ICTBUN NCATCIBHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBHUSIX pPEaIbHOr0, BUPTYaJbHOTO U KOMOMHMPOBAHHOIO
B3aUMOJCHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUU KU3HCHHBIX HpO6JICM.

ba3oBble HcceT0BaATEIbLCKHE NeHCTBHS .

BJIaACTH H&y‘—IHOfI TepMI/IHOJIOFPIeﬁ, KIIFOYEBBIMU ITOHATHUAMU U METOAaMU Q)HSquCKOI\/'I HAYKH,

BJIa/IETh HABbIKAMHU y4eOHO-HCCIIEOBATEILCKON M TPOEKTHOM JEeATENbHOCTH B 00yacTu (U3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATENIBHOMY IIOMCKY METOIOB pEUIeHMs 3ajad (PU3HUECcKOro
COJIEpKaHus, IPUMEHEHHIO PA3JINYHBIX METOA0B [IO3HAHMS;



BJIAJICTh BUIaMH JICATEIBHOCTH TI0 OJTYYEHHIO HOBOTO 3HAHUS, €T0 WHTEPIIPETAINHU, IIPEOOPA30BAHUIO U
NPUMEHEHHIO B PA3JIMUHBIX Y4EOHBIX CHUTyalUsX, B TOM YHCIE NPH CO3JAaHWU y4eOHBIX MPOEKTOB B 00JaCTH
buzuku;

BBIBJIATE MNPHUYMHHO-CICACTBCHHBIC CBA3HM W AKTYAJIM3UPOBATH 3a4ady, BbIABUIdaTb THUIIOTE3Y et
PEIICHUA, HAXOAUTE apTyYMCHTBI AJId A0Ka3aTCJIbCTBa CBOUX YTBer(HeHHﬁ, 3a/1aBaTh MapaMCTpbl U KPUTCPHUU

pelieHus;

AHAJIM3UPOBATHL IIOJYUYCHHBIC B XOAC PCHICHUA 3aJaud pe3yJibTaTbl, KPUTHUYCCKU OLCHHUBATL HX
AOCTOBCPHOCTD, ITPOTHO3UPOBATH U3MCHCHHUEC B HOBBIX YCJIOBUAX;

CTaBUTh U (pOpMyTUpPOBATH COOCTBEHHBIC 3aJ]a4d B 00pa30BaTECIbHOMN JCATEIBHOCTH, B TOM YHCIEC IMPH
M3y4eHun (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTHUUECKYIO 001aCTh KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBLIBUI'aTb HOBBIC UJCHU, IpCJIaraTb OpUrniHaJIbHBIC ITOAXOAbl U PCHICHU A,

CTaBUThb HpO6JIeMI)I " 3aJia4yu, JOIMYyCKAaIrEe aAJIbTCPHATUBHBIC PCIICHU.

PabGora ¢ undopmanmeii:

BJIQ/IETh HaBBIKAMU MONTYy4YeHHs] UHPopMau (HU3HUECKOTO COACPKAHUS U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOATENIbHO OCYIIECTBIIATh MOUCK, aHATU3, CHCTEMATH3aLUI0 U UHTEPIPETALINIO0 UHPOPMALIUU PA3IMUYHBIX
BUIOB # (OpM  MpeAcTaBIEHUS;OLICHUBATh JOCTOBEPHOCTh MH(GOPMAIMU;UCIONB30BAaTh  CPEICTBA
I/IH(l)OpMaIII/IOHHI)IX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B PEIICHUM KOIHUTHBHBIX, KOMMYHUKATUBHBIX H
OpPraHM3allMOHHBIX 33/Ja4 C COONOJIeHuEM TpeOOBaHUI HSProOHOMUKH, TEXHUKHM O€30MacHOCTH, TMTHEHBI,
pecypcocOepexeHus], IPaBOBBIX M 3TUYCCKUX HOPM, HOPM HH(OPMAIMOHHON 0€30TaCHOCTH;CO3/1aBaTh TEKCTHI

(U3MYECKOTo CoIepKaHus B pa3IMUHbIX (popMaTax ¢ y4€TOM Ha3HAUYEHUS MHPOPMALIMHU U LIEIEeBOM ayIuTOPHH,
BbIOMpAas ONTUMaIbHYIO (hOPMY MPEICTABICHUS U BU3YAIU3AINH.

KoMMYHHMKATHBHbIE YHUBEPCAJbLHbIE V‘leﬁl—lble JeHCTBHA

OCYIIECTBJISTH O0IIEHNE HA YpOKax (DU3UKHU U BO BHEYPOUHOU JESITEIILHOCTH;

pacro3HaBaTh NPEINOCHUTKH KOH(MIMKTHBIX CUTYAIllUi U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUSI C UCTIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB;
MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON ¥ MHIUBUIYalbHOU PaOOTHI;

BBI6I/IpaTB TCMATUKY U MCTOJbl COBMCCTHBIX JENUCTBHUH C y‘-IéTOM 06H_[I/IX HHTCPCCOB U BO3MOXKHOCTEH
KaXXJ10ro 4JIC€Ha KOJIJICKTHUBA,

MIPUHUMATh LEJIH COBMECTHOM JEATENBHOCTH, OPraHU30BBIBATH M KOOPAWHUPOBATH JIEHUCTBHS IO €€
JOCTUKEHHUIO: COCTaBJIATh IUIAH JEHCTBUI, pacnpenensarTbh poju ¢ y4ETOM MHEHUN y4acTHUKOB, OOCYXJaTh
pe3ybTaThl COBMECTHON pabOTHI;

OLIEHMBATh KAauyeCTBO CBOETO0 BKJIAJa M KaXJOrO0 YyYaCcTHMKAa KOMaHAbI B OOIIMHA pe3yabTaT IIo
pa3paboTaHHBIM KPUTEPUSIM;



MpeaiaraTh HOBBIE TPOEKTHI, OLICHUBATh WJEU C MO3UIIMU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH,

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE IMOBEICHUE B PA3JIMUHBIX CUTYAIUSIX, TPOSBISITH TBOPUYECTBO
1 BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

Pezynamugnvle ynusepcaibhble yueonvle 0elucmeus

CaMoopranmaunﬂ:

CaMOCTOSITENIFHO OCYLIECTBIIATh IO3HABATENBHYIO JESITEIbHOCTh B 00JAcTH (HU3MKH U aCTPOHOMUH,
BBISIBIIATH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATH COOCTBEHHBIE 33]aUH;

CaMOCTOATENIBHO COCTaBJIATH IIJIAH PEIICHWS PACYETHBIX M KAYECTBEHHBIX 3a]a4, IUIAH BBIIIOJIHEHUS
MPAKTUYECKOH pabOTHI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEAIOYTECHU;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH1 y4eOHOro MpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JieTIaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAULUU B 00JAaCTH (U3UKHU, TOCTOSIHHO IHOBBIIIATH
CBOW 00pa3oBaTEeNbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTpOJ'lb, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYalUsIM, BHOCUTh KOPPEKTHUBBHI B JIEATEIbHOCTb, OLICHUBATH COOTBETCTBHE
PE3yJIbTaTOB LIEISAM;

BJIaJJCTh HaBbIKaMH IMO3HABaTCIILHOM pe(i)J'ICKCI/H/I KaKk OCO3HaHUd COBCPHIACMBIX I[GI\/'ICTBI/H\/'I u
MBICJIIMTCIIBHBIX ITPOLECCOB, UX PCIYIIbTATOB U OCHOBaHI/II\/’I;

MCIOJIb30BaTh MPUEMBI pedIIeKCUH TS OLIEHKH CUTYAIHH, BEIOOpa BEPHOTO pEeIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MPUHUMATD ce0sl, TIOHMMasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTATOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpomecce AOCTHXKEHHsSI JTUYHOCTHBIX PE3YJIbTAaTOB OCBOCHMS IMPOrpamMMbl MO (U3MKE Ui YpPOBHS
cpeaHero ooOmiero o0pa3oBaHMs Yy OOYYarOIIMXCSl COBEPLICHCTBYETCS HSMOLIMOHAJBHBIN HMHTEIJIEKT,

Iperoaralouii copMUpOBaHHOCTE:

CaMOCO3HaHUs, BKJIIOYAIOUIETO0 CIOCOOHOCTh IOHMMAaThb CBOE HSMOLMOHAIBHOE COCTOSHUE, BHJIEThH
HampaBJIeHUs Pa3BUTUSI COOCTBEHHON SMOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e;



CaMOpPEryJIUPOBaHMs, BKIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE NPUHHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/ICHNUE, CIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAJIbHBIM H3MEHEHHUSM U MPOSBIATH T'MOKOCTb, OBITH
OTKPBITHIM HOBOMY;

BHyTpCHHefI MOTHBAIIUU, BKJIIO‘I&IOH.[Cﬁ CTPEMJICHUC K JOCTHIKCHUIO MLCJIM W YCIICXY, OITUMU3M,
HHUIMATUBHOCTb, YMCHUC HeﬁCTBOBaTB HCXO0ada U3 CBOUX BOSMO)KHOCT@IZ;

SMIATHH, BKJIIOYAIOIIEH ClIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE JIPYTHX, YYUTHIBAThH €ro IpH
OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYYBCTBUIO U COTIEPEKUBAHUIO;

COIIMAJIHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIIEGHUS C JAPYTHMMHU JIIOJBMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peiiaTb KOHPIUKTEI.

IIPEJIMETHBIE PE3YJIBTATBI

K xonmy o0ydenusi B 11 xiacce npeamMeTHble pe3yabTaTbl HA 0230BOM YPOBHE JO0JIKHBI OTPAkKATh
c¢opMHUPOBAHHOCTDH Yy 00y4AIOIMXCH YMEHMIA:

JEMOHCTPUPOBaTh HAa MpHUMEpax poiib U MecTo (U3UKH B (POPMHUPOBAHMHM COBPEMEHHOM Hay4yHOM
KapTUHBI MUpPa, B Pa3BUTUH COBPEMEHHON TEXHUKU W TEXHOJIOTUW, B MPAKTHUYECKON AESATEIHbHOCTU JIOJCH,
[EJIOCTHOCTh ¥ €MHCTBO (pr3MUecKol KapTUHBI MHUPA;

VYUTHIBATh TPAHMIIBI TPUMEHEHUS W3YYCHHBIX (PH3UYECKUX MOJEICH: TOUCUHBIA AICKTPUUSCKUN 3apsij,
Jyd CBETa, TOYCUHBIM HCTOYHUK CBETA, SIEPHAs MOJEIb aroMa, HYKJIOHHAs MOJEIb aTOMHOTO sijpa IpH
penreHny GU3HYECKUX 3a/1a4;

pacmno3HaBath (pU3MYECKHE SBICHUS (IIPOIECCHI) U OOBSICHATH HX HA OCHOBE 3aKOHOB AJICKTPOIHMHAMUKH
Y KBaHTOBOHM (DM3UKHU: AJIEKTPHUECKAs TIPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JICHCTBUS
TOKa, B3aMMOJICHCTBIEC MarHUTOB, DJICKTPOMArHUTHAS WHAYKIIHS, IEHCTBUE MATHUTHOTO IOJISI HAa TIPOBOJIHUK C
TOKOM W JBIDKYIIMICS 3apsijl, DJICKTPOMArHUTHBIC KOJEOAHUS W BOJIHBI, MPSIMOJIMHEHHOE pacHpOCTpaHECHUE
CBETa, OTpaKEHHWE, NpelloMyieHne, WHTepdepeHus, audpakuus u TOJSpHU3aIys CBETa, JUCIICPCHS CBETa,
dotoanextpudeckuit apdext (poroaddexT), cBeToBOE AaBieHNE, BOSHUKHOBEHUE TMHEHYATOTO CIIEKTpa aToMa
BOJIOPOJIa, €CTECTBEHHAS M HCKYCCTBEHHAS PaOAKTHBHOCTb;

OIMCHIBATh U3YyYCHHbIE CBOMCTBA BELIECTBA (AJIEKTPUUYECKHE, MATHUTHBIE, ONTHYECKHUE, FIEKTPHUECKYIO
MPOBOAMMOCTh PA3JMUYHBIX CpEl) U 3JIEKTPOMArHWTHBIE SBJIEHUS (IIPOLIECCHI), HCHONB3YS (pusmueckue
BEJIMYMHBL: JJIEKTPUUYECKUI 3apsAll, cuja TOKa, MNIEKTPUYECKOE HANpSIKEHUE, DIEKTPUUYECKOE CONPOTUBIIEHUE,
Pa3HOCTh MOTEHLHUANOB, JIEKTPOABMKYIIAs CUiIa, padoTa TOKa, MHAYKIMS MarHUTHOIO MOJs, cuia AMIepa,
cwia JIopeHna, THAYKTUBHOCTh KaTYIIKH, SHEPTUS AJIEKTPUYECKOTO0 U MAarHUTHOT'O MOJIEH, MEPUOJ U 4acTOTa
Koje0aHuil B KoJjeOaTelbHOM KOHTYpE, 3aps]l M cuja TOKa B MPOLECCE FApMOHUYECKUX AJIEKTPOMATHUTHBIX
KosnebaHul, (OKYCHOE pPACCTOSHUE M OINTHYECKas CHJIa JIMH3bI, NPU ONUCAHUM MPABUIBHO TPAKTOBATh
(Gu3NYECKUi CMBICT HCHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS U €AMHUIBI, YKa3bIBaThb (QOPMYJIBL,
CBSI3bIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEIMUMHY C APYTMMHU BEIUYUHAMU;

OIMCHIBATh U3yYCHHbIE KBAaHTOBBIC SIBJICHUS U MPOIIECCHI, UCIONB3Ys (PU3NUECKUE BEIUYHHBI: CKOPOCTh
AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTa CBETAa, SHEPTUs U UMITyJIbCc (OTOHA, EPHO/] MoTypacaja,
SHEPrus CBS3M aTOMHBIX S/I€p, NMPH OMUCAHUM IMPABUIBHO TPAKTOBATh (PU3MUYECKHH CMBICT HCHOIb3yEeMBIX
BEJIMYMH, UX 0003HAYEHUS U €IUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PM3HUECKYIO BEIHUUHY C
JAPYTUMH BEJTMYUHAMMU, BBIYUCIATH 3HAYCHUE (PU3NUECKOM BETMUNHBL;

AHAJIIU3UPOBATH (pI/I3I/I‘-ICCKI/IC MMpOLECChI U ABJICHUA, UCIIOJIB3Y (I)I/I3I/I‘ICCKI/IC 3aKOHBI U MMPUHIHUIIBI: 3aKOH
OMa, 3aKOHBI IMOCJICAOBATCIILHOI'O U MapaJlJICJIbHOIO COCAUHCHUA ITPOBOJHUKOB, 3aKOH I[)KOYJ'IS[—.HGHLI&, 3aKOH
SHGKTpOMaFHHTHOﬁ HHAYKIUHU, 3aKOH HpﬂMOJ’IHHGﬁHOFO pacrnpoCTpaHCHU CBETA, 3aKOHBI OTPAXCHHU CBCTA,
3aKOHBI MMPCIOMJICHUA CBCTA, YPABHCHUC OiiHmTeliHA JJIA q)OTOB(I)(bCKTa, 3daKOH COXpaHCHHSA 3HEPrruu, 3aKOH
COXpPAaHCHUS HMITYJIbCA, 3aKOH COXPAaHCHHA OJSJICKTPHUYCCKOI'o 3apsjga, 3aKOH COXpPAaHCHUSA MACCOBOro 4ucia,



noctynarsl bopa, 3aKOH paiMOaKTUBHOTO pacmajia, IpU 3TOM Pa3InyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BBIPAKCHHUE M YCIOBHS (TPAHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OTIpEe/ICTIATh HaMpaBieHNUEe BEKTOpa MHIYKIIUU MarHUTHOTO IOJI MPOBOJAHHMKA C TOKOM, CHJIbI AmIepa U
cunbl JIopeHua;

CTPOMUTH U OMMCHIBATh N300pa’keHUE, CO3/1aBAEMOE INIOCKUM 3€PKaoM, TOHKOH JINH30M;

BBITOJIHATH 3KCIIEPUMEHTHI IO UCCIEIOBAHUIO (PU3MUECKUX SBICHUH M MPOIECCOB C HCIOIH30BAHUEM
OpSMBIX M KOCBEHHBIX HM3MEpPEHHi: Ipu 3TOM (OpMyIHpoBaTh NpolieMy/3afgadyy M THIOTE3y y4eOHOro
SKCIIEPUMEHTAa, COOMPATh YCTAHOBKY U3 IMPEAJI0KEHHOTO 000PYI0BaHMs, IPOBOJUTH OMBIT U (HOPMYJIUPOBATH
BEIBO/IBI,

OCYHICCTBJIATL MPAMBIC KW KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIMYMH, IIpU OSTOM BBI6I/IpaTb
OIITUMAJIBHEIN CITOCO0 HN3MCPEHUA U UCIIOJIB30BATh U3BCCTHBIC MCTOABI OLICHKH HOI‘pCI.HHOCTCﬁ H3MepeHHﬁ;

UCCIIEIOBATh 3aBHUCUMOCTH (DU3MUYECKUX BEIUYMH C HCIOJIb30BAaHUEM MPSIMBIX HW3MEpPEHUil: MpU 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUpPOBATh pe3yJbTaThl MOJYyYEHHOW 3aBUCUMOCTU (U3NYECKUX BEJIUYUH B
BHJI€ TaOIHI] U TPaUKOB, Je1aTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICI0BAHMUS;

coOmoare mpaBuja O€30MAaCHOrO TpyAda NpPH NPOBEACHUH HCCIEAOBAHHA B paMKax y4eOHOTO
AKCIIEPUMEHTA, Y4eOHO-UCCIIEeIOBATENIbCKON U MPOEKTHOU JIEATENBHOCTH C UCHOJIB30BAaHUEM HM3MEPHUTEIbHBIX
YCTPOKUCTB | J1a00pPaTopHOTo 000pYyIOBAHNUS;

pemars pacuéTHbIC 3a/1a4M C SBHO 3aJaHHON (PM3MUYECKON MOJICNBIO, HCIIONb3Ys PU3NICCKUE 3aKOHBI H
MPUHIIMIIBI, HA OCHOBE aHajn3a yCIOBHS 3aJauyd BBIOMpPATh (DU3MUECKYI0 MOJENb, BBIACIATH (PU3UUECKHE
BEJIMYMHBI U (OPMYJIbI, HEOOXOAMMBIE JUIsi €€ PEIICHHUs, MPOBOJIUTH PAcuEThl M OICHUBATh PEATLHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEIUYUHBL,

peuiaTth Ka4€CTBCHHBIC 3a/la4d: BbICTPANWBATDH JIOTUYCCKU HECIIPOTHUBOPCUMUBYHO LICIIOUKY paCCY)KI[eHI/Iﬁ C
OHOpOﬁ Ha U3YYCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (1)I/ISI/ILIGCKI/IG SABJICHUA,

MCMOJIb30BATh MPH PEUICHUH YU4eOHBIX 33/a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOIUHU IS TIOUCKA,
CTPYKTYpUPOBaHHUS, HWHTEPIpPETAlMUd M TpeACTaBiIeHUs Y4eOHON M HayyHO-TIONYJspHOW UH(pOpMaluy,
MOJTYYEHHOM U3 pa3InYHbIX UCTOYHUKOB, KPUTHUECKH aHAIM3HPOBATH MOIy4aeMyto HH(POpMAIINIO;

OOBSICHATH MPUHIIUIIBI ACUCTBUS MAalINH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3Nuyarh YCIOBUS UX
0€30IaCHOTO HCIIOIL30BAHUS B IIOBCCAHEBHOM JKH3HH;

MPUBOJUTh HPUMEPHl BKJIaJla POCCUMCKUX U 3apyOexHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

HCIIOJIB30BATh TCOPCTHYCCKUE 3HAHHUA 110 (1)I/I3I/IK€ B HOBCC}IHGBHOﬁ JKU3HU JIA oOecrieueHns
0€30MacHOCTH MPH OOpAICHUU ¢ MPHOOpaAMH M TEXHHYECKUMH yCTPOHCTBAMH, JJISi COXPAHEHUS 37I0POBbS U
COOJIFO/ICHHSI HOPM DKOJIOTHYECKOT0 TIOBEICHHS B OKPY)KaIOIIeH cpe/ie;

paboTaTh B IpyMIMe C BBHINOJIHEHHEM DPA3JIMYHBIX COLHUAIBHBIX DPOJIEH, TUIAHUPOBATH PAaOOTy TPYIIIBL,
palMoHANBHO paclpeiessTh OO0SM3aHHOCTH M IUIAHUPOBATh JEATENBHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
a/IeKBaTHO OIIEHMBATh BKJIAJ KaX/JI0T0 U3 YUaCTHUKOB TPYIIIbI B PEIICHUE pacCMAaTPUBAEMON MTPOOIEMBI.

2. COAEP/)KAHUME OBYUYEHUA

IocTOsIHHBIN JJIEKTPUYECKHI TOK

BHCKTpH‘-IeCKI/IfI TOK. Y CI0OBHUS CYIICCTBOBAHUS SJICKTPUUCCKOTO TOKA. Hcrounuku Toka. Cuja Toka.
[TocTostHHBIN TOK.

HaHpﬂ)I(CHI/IG. 3akoH Oma IJId ydaCTKa LICIIN.



DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETIbHOE CONPOTUBIIEHUE BellecTBa. [locnenoBarenbHoe, MapaienbHoe,
CMENIaHHOE COEUHEHNE TPOBOIHUKOB.

Pabota snexrpuyueckoro Toka. 3akoH Jxoyns—JIenna. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
DNEeKTPOABUKYIIAS CHJIa M BHYTPEHHEE CONMPOTUBIICHHE UCTOYHUKA TOKA. 3aKkoH OMa /Jis OTHOU (3aMKHYTOM )
aJeKTpU4ecKon nenu. Koporkoe 3aMmbIkaHue.

DNEeKTpOHHAas TPOBOUMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTh COIPOTUBIIEHUS METANIOB OT TEMIIEPATYPBHI.
CBepXIpOBOIUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[MonynpoBonuuku. CoOCTBEHHAs M TPUMECHAsE TPOBOIMMOCTH MOIYIPOBOAHUKOB. CBOiCTBA P—N-Tiepexoaa.
[TonynpoBOIHUKOBBIE TPUOOPHI.

DNEeKTpUUECKUH TOK B paCTBOPAX M pacillaBax JIEKTPOIUTOB. DIEKTPOIUTHUECKAS JUCCOLIUALIMS.
DIIEKTPOJIN3.

DnexTpuueckuid ToK B razax. CaMoCTOSTENbHBIN U HECAaMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.
TexHuueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOYHUKH TOKA,
3JIEKTPOHArpeBaTeIbHbIE TPUOOPHI, HIEKTPOOCBETHTEIbHbIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS,
BaKYyMHBIH MO, TEPMUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOIHUKOBBIIN MO/, TallbBaHUKA.
Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPsHKEHMS.

3aBUCUMOCTD COIPOTUBIICHUS LIMJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIA U [OIEPEYHOI0 CEUECHUS U
Marepuana.

CMmeniaHHO€ COEJUHEHHE ITPOBOJHUKOB.

[IpsiMoe n3mepeHue 3MeKTPOABHXKYIIEH criibl. KOpOTKOE 3aMbIKaHUE TaJIbBAHMYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO COIPOTUBIICHUS.

3aBUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

WckpoBoii pa3psaa 1 IpOBOAMMOCTb BO3AyXa.

OAHOCTOPOHHSISI TPOBOJUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydeHne cMeIIaHHOTrO COEIMHEHHS PE3UCTOPOB.

N3mepenne 31eKTpoABMKYILEH CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.

Habirotenune ammekTposn3a.

Me:xnpeameTHble CBSI3U
N3zyuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 ki1acce oCymecTBIsSETCS € YIETOM CoJIepKaTeIbHbIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOTHH, XUMHUH, Freorpaduu U TEXHOJIOTUH.
Mescnpeomemuvie nonamus, CBI3aHHbIE C U3YYEHUEM METOJIOB HayYHOI'O TIO3HAHUS: SIBIIEHUE, HAyYHbIH (aKT,
TUINoTe3a, (U3uUecKas BEIUYNHA, 3aKOH, TEOPHUs, HAONIIOIeHHE, YKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb,
U3MEpPEHHUE.
Mamemamuxa: perieHre CUCTEMbl YpaBHEHUH, IMHEHHas (yHKIM, apadoiia, runepobona, ux rpauku u
CBOWCTBA, TPUTOHOMETpHUUYECKHE (PYHKIIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U MX MPOEKIIMU HA OCHU KOOPAMHAT, CII0KEHUE BEKTOPOB.
Buonoeus: Mexanndeckoe IBHKEHUE B )KUBOU nipupoae, 1uddys3usi, ocMoc, TermI000MeH KUBBIX OPTraHU3MOB
(BUABI TEIJIONEpEaaYH, TEMJIOBOE PABHOBECUE), SJIEKTPUUECKUE SIBJICHUS B )KUBOM IPUPO/IE.
Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJIIpHAs Macca,
TEIIOBBIE CBOMCTBA TBEPBIX TEJI, )KUIKOCTEHN U ra3oB, dJIEKTPUUECKUE CBOMCTBA METAIIJIOB,
ANEKTPOIIUTHYECKAs TUCCOIMAIIMSI, TalIbBaHUKA.
T'eoepaghus: BI1a)XHOCTH BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.
Texnonozus: npeoOpa3zoBaHKe IBUKEHHUM C UCIIOIb30BAaHUEM MEXAHU3MOB, YUET TPEHHS B TEXHUKE,
MOJIIIUITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAaHEHUS UMITYJIbCa B TEXHHUKE (paKkeTa, BOJOMET U ApYyTHE),
JIBUTATEIb BHYTPEHHETO CrOpaHus, maposasi TypOuHa, OBITOBOI XOJIOAUIBHUK, KOHAULIMOHED, TEXHOJIOTUN
IIOJIy4YEHHUSI COBPEMEHHBIX MaTEpUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
JIEKTPOCTATUYECKAs 3alUTa, 3a3€MIIEHUE IEKTPOIIPUOOPOB, KCEPOKC, CTPYIHBIN IPUHTED,
3JIEKTpOHArpeBaTebHble PUOOPHI, IEKTPOOCBETUTENbHbIE TPUOOPHI, raJIbBaHUKA.



B3anMocBA3b 3JIeKTPUYECKOI0 M MATHUTHOIO TOJIEH

[TocTrossHHBIE MarHUTHI. B3auMoelicTBUE MTOCTOSSHHBIX MAarHUTOB. MaruuTHoe nosie. BeKTop MarHuTHOM
MHAYKIUU. [[puHIMO cynepno3uiinu MarHUTHBIX Tosiei. JIMHuM MarHuTHOW MHAYKIuK. KapTuHa nuauit
MAarHUTHOM MHAYKIMH MOJISl TOCTOSHHBIX MAarHUTOB.

MarsuTHO€e noje NpoBOJHUKA ¢ TOKOM. KapTuHa JIMHMI MHAYKIIMM MAarHUTHOTO MOJIS JJIMHHOTO MIPSIMOTO
MIPOBOJIHUKA M 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJAHMKA, KaTYIIKK ¢ TokoM. OnbIT Dpcrena. Bzaumonelicteue
IIPOBOJIHUKOB C TOKOM.

Cunia Amriepa, e€ MOyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ Mmonynb 1 HanpasiieHHe. J|BUKeHNE 3apsyKEHHON YacTUIIbI B OAHOPOJAHOM MarHUTHOM IIOJIE.
Pa6ora cunel JlopeHia.

SIBneHue IeKTPOMAarHuTHOM MHAYKIMH. [I0TOK BEKTOpa MArHUTHOM MHAYKIUU. DJIEKTPOABIKYIIAs CUIa
MHAYKIHMU. 3aKOH JIEKTPOMAarHuTHOW nHAyKuuu Papanes.

Buxpesoe anekTpuueckoe mnojie. DNeKTPOABUKYIIAs CUIIa UHIYKIHUH B IPOBOJAHUKE, ABUKYILIEMCS
MOCTYIATENbHO B OJIHOPOJIHOM MarHUTHOM IIOJI€.

[IpaBuio Jlenna.

NHnykTUBHOCTD. SIBICHUE CAMOMHAYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHTYKIIUU.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHuueckue ycTpocTBa U NPAKTUYECKOE IPUMEHEHHUE: TTIOCTOSHHBIE MAaIrHUTBI, SJIEKTPOMArHUTHI,
AJIEKTPOJIBUTaTENh, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TI€Ub.

Jlemoncmpayuu
OmnsIT Opcrena.
OTKJIOHEHHE 3JIEKTPOHHOTO IIy4Ka MarHUTHBIM MOJIEM.
JIMHUY MHAYKIMY MarHUTHOTO TIOJISL.
B3anmMopeiicTBue IBYX IPOBOJHHUKOB C TOKOM.
Cuna Awmrmepa.
HeiictBue cunbl JIopeHI]a Ha HOHBI 3IEKTPOJIUTA.
SIBrieHNE 3JIEKTPOMAarHUTHOM MHAYKIUU.
IIpaBuno Jlenna.
3aBHCHUMOCTbD IEKTPOABIKYILEH CHUIIBI HHAYKLMH OT CKOPOCTH U3MEHEHHUS] MArHUTHOT'O ITOTOKA.
SIBneHune caMOMHIYKINH.

Yuenuueckuii skcnepumenm, nabopamopnuvie pabomuol
I/I3y'-leHI/Ie MAarauTHOIO IOJIAA KaTYIIKHU C TOKOM.
HccnenoBanue AeHCTBUS TOCTOSIHHOTO MAarHUTa Ha PAMKY C TOKOM.
HccenenoBanue sBICHUSI 3JIEKTPOMATHUTHON HHIYKIIUH.

MexaHu4yeckue u JICKTPOMATrHUTHLIC K0JIe0aHUsI ¥ BOJIHbI
Koneb6arenbnas cucrema. CBoO01HBIE MeXaHUYECKHE Konebanus. ['apmonndeckue konedbanus. [lepuon,
4acToTa, aMIUIMTYy/1a U (aza kosnebanuil. [IpykuHHBIH MasTHUK. MaTeMaTHUeCKuil MasiTHUK. Y paBHEHUE
rapMOHHYECKUX Kosiebanuil. [IpeBpaiieHue sHeprun npu rapMOHMUECKUX KOJICOaHUSIX.
Koneb6arenbHblil KoHTYp. CBOOOAHBIE JIEKTPOMArHUTHBIE KoJeOaHHs B HeaIbHOM KOJeOaTeTbHOM KOHTYpE.
AHanorus MexxJy MeXaHM4eCKUMHU U 3JIEKTPOMAarHUTHBIMU KosieOaHusimu. @opmyiia TomcoHa. 3akoH
COXpaHEHMs PHEPTUHU B HJ€AIbHOM KO0JIeOATeIbHOM KOHTYDE.
[IpencraBienue o 3aTyxarouux koneOaHusX. BeiHy Xk 1eHHbIE MeXaHndeckue kojaedanus. Pe3onanc.
BbIHYX1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHusI.
[TepemenHsb1l TOK. CHHYCOHUIaIbHBIN IEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOT0 TOKA. AMIIJIUTYTHOE U
JEMCTBYIOIIEE 3HAUEHNUE CUIIBI TOKA U HAIIPSKEHUS.
Tpanchopmarop. [IpousBoacTso, nepenava u NOTpedICHUE IIEKTPUUECKON SHEPTHU. DKOJIOTHUYECKHE PUCKU
IIPY IPOU3BOJICTBE AIEKTPOIHEprun. KynbTypa UCII0Ib30BaHUS 3JIEKTPOIHEPTUN B TOBCEIHEBHOM JKU3HH.
TexHu4eckne ycTpoiCcTBa M MPaKTUYECKOE MPUMEHEHHUE: AIEKTPUIECKUI 3BOHOK, TEHEPATOP MEPEMEHHOTO
TOKA, JINHUU 3JIEKTpoIlepeiay.
Jlemoncmpayuu
HccnenoBanue nmapaMeTpoB KojeOaTeaIbHON CUCTEMBI (MTPYKUHHBIA WIIM MaTeMaTHYECKUI MasTHHK).
HabGmronenue 3aryxaronux Kojie0aHu.
HccnenoBanue cBONCTB BbIHYKIEHHBIX KOJeOaHUH.



Habmonenue pe3onanca.

CBoOOAHBIC ATIEKTPOMArHUTHBIE KOJICOAHMS.

OcmmorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUS OT BPEMEHH ) JJIs1 DJICKTPOMArHUTHBIX KOJICOAHHIA.
Pe3onanc npu nocnenoBaTenbHOM COETMHEHUH PE3UCTOpa, KaTyIIKU HHAYKTUBHOCTH M KOHJIEHCATOPA.
Monenb TMHUY 3JEKTPOoIIEpEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue 3aBUCUMOCTH TIEpHOA MaJIbIX KOJICOAHMIA Tpy3a HA HUTH OT JUTMHBI HUTU U MacChl TPy3a.
HccnenoBanue nepeMeHHOro TOKa B IIEMH U3 MOCJIE0BATEILHO COSIMHEHHBIX KOHACHCATOPA, KaTyIIKU U
pesucropa.

MexaHuueckue BOJIHBI, ycloBus pacnpoctpanenus. [lepuoa. CkopocTh pacnpocTpaHeHHs U JITIMHA BOJIHBI.
[Tonepeunslie 1 MPo10JIbHBIE BOTHBL. MHTephepeHms u qudpakius MEXaHUIeCKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIC BOJHBL. Y CJIOBUS U3JTYUYEHHS SJIEKTPOMAarHUTHBIX BOJIH. B3anmuas opuenTanus
BekTOpoB E, B, V B anexTpomaruutHoii BoiaHe. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH: OTPaKeHUE,
MpesIoMIICHUE, MOsIpu3anus, Tudpakius, uarepdeperims. CKOpoCTh IEKTPOMArHUTHBIX BOJH.

[Ikana 3neKTpOMarHUTHBIX BOJH. [I[puMeHeHne 3IeKTPOMarHuTHRIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBL paUOCBA3Y U TEJIEBUACHUS. Pagronokanus.

DJIEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPe/Ibl.

TexHu4eckue ycTpocTBa U MPAKTUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBAS
JMarHOCTHKA B TEXHUKE U MEJIUIIMHE, paaap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu
OO6pa3oBaHKe U pacpOCTPaHEHHUE MTONIEPEUHBIX U MIPOIOJIBHBIX BOJH.
Konebmtomeecst Teio kKak HCTOYHUK 3BYKA.
Habnronenue orpaxkeHus ¥ MPeIOMIICHUS] MEXaHUUECKHUX BOJIH.
Ha6monenmne natepdepernny u mudpakiuy MEXaHHIECKUX BOJIH.
3BYKOBOI pe3oHaHC.
HaGutoieHue cBsi3u rPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILUIUTYIOM U 4aCTOTOH KoJieOaHuH.
HccnenoBanne cBONCTB ANIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHHE, IPEJIOMIICHHUE, TOISIpU3anus, TudpakLus,
nHTepepeHIHs.

Onruka
I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHEeHUE CBETa B ONHOPOHOM cpene. JIyd cBeTa.
ToueuHbIli HCTOYHUK CBETA.
OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHni B IMIIOCKOM 3epKalie.
[Ipenomnienue cBeTa. 3aKOHBI IPETOMIIEHUS CBETa. AOCOIIOTHBIN MOKa3aTenb npenomienus. [TomHoe
BHYTpeHHee oTpakeHue. [IpeenbHblil yroi MoJIHOro BHyTPEHHETO OTPaKEeHUS.
Hucnepcus ceeta. CnoxkHbIi cocTaB Oenoro cBera. L[Ber.
Cobuparomue u paccenBaroimye JUH3bL. ToHkas muH3a. @OKYCHOE PacCTOSTHUE U ONTHYECKAas CUJIa TOHKOM
nuH3bl. [locTpoeHne n300paxeHuii B COOMPAIOUX U paccenBaromux TuH3ax. GopMyna TOHKON JIMH3BI.
VBeandeHue, JaBacMoe JIMH30M.
[Ipenenbr IPUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.
Bonnoas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBHS HAOIIOICHUSI MAaKCUMYMOB U
MUHUMYMOB B UHTEP(EPEHITMOHHON KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.
Hudpakius ceera. JAudpakunonHas pemérka. Y ciaoBue HabI0IeHUs TJIaBHBIX MAaKCUMYMOB IIPH MaJeHUH
MOHOXPOMAaTHYECKOT0 CBETa Ha TUGPAKIIUOHHYIO PEIIETKY.
[Tonspuszanus ceera.
TexHu4yeckue ycTpoicTBa U MpaKTUIECKOe MPUMEHEHUE: OUKH, JIyTa, (hoToamnmapar, MpoeKIIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIMOHHAS PEIIETKA, TIOISIPOU.

Jlemoncmpayuu
[IpsamonuneliHOE pacpocTpaHeHUE, OTPasKeHHE U MpeoMiieHHe cBeTa. OnTHUecKre mpruOopsl.
[lonHoe BHyTpeHHEE OTpakeHHe. Moieb CBETOBOA.
UccnenoBanne cBOWCTB M300pakeHUH B TNH3AX.
Mojienu MUKpOCKOTIa, TEJIECKOTA.
Habnronenue unrepdepennyu caera.
Habnronenune nudpakumm cera.



Hab6monenue nucrepcuu cBeTa.

[Tomydenue criekTpa ¢ MOMOIIBIO PU3MBL.

[ony4enue criekTpa ¢ MOMOILIBIO TUPPAKITUOHHON PEILIETKH.
Habmonenne monspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamophuvie pabomol
Wzmepenne nokaszarens NpeoMICHHS CTEKIa.
HccnenoBanne cBoiCcTB M300pakeHU B TNH3AX.
Hab6monenue nucrepcuu cBeTa.

OcHOBBI CHeIII/IaJILHOﬁ TCOPUHA OTHOCUTEJIBbHOCTHA

I'paHnLIBI IPUMEHUMOCTH KIACCUYECKOM MEXaHUKU. [1oCTynaTel criennaabHONM TEOPUU OTHOCUTEIILHOCTH:
MHBAapUaHTHOCTb MOJYJIsl CKOPOCTH CBETa B BAKyyM€, IPUHLIUAII OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALIICHUE JUIUHBI.

OHeprus U UMILYJIbC PEISTUBUCTCKON YaCTHILIBI.

CBs13p Macchl C 3HEPTUEN U UMITYJIbCOM PEIATUBUCTCKOMN YaCTHUIIbl. DHEPrus NOKOSL.

DoTo3dp ekt
®oronsl. Dopmymna [Tnanka cBs3u SHEeprun GOTOHA C €T0 YACTOTOW. DHEPTUs U UMITYIbC PoToHA. OTKPHITHE U
uccnenoanue Gororddexra. OnbiTel A. I'. CtoneroBa. 3akonbl porodddekra. YpaBHeHue IUHIITEHHA A5
doroaddexra. «Kpacnas rpanuna» porodddexra.
JaBnenue cBera. OnwiThl [1. H. JIeOeneBa. XumMudeckoe IeiCTBHE CBETA.
TexHUYecKue YCTPONCTBA M MPAKTUICCKOE TPUMEHEHUE: (DOTOAIEMEHT, (OTOAATYUK, COJTHEUHAs OaTapes,
CBETOJIUO/I.
Jlemoncmpayuu
@013 deKT Ha YCTaHOBKE ¢ IUHKOBOM MIIACTHHOM.
HccnenoBanue 3ak0HOB BHeIIHETro GoTodddekra.
Ceroauon.
Conneunas Oarapest.

Crtpoenne aToma
Monens aroma Tomcona. OnbiTel Pe3epdopnaa o paccessauro o -gactuil. [Ltanerapaas Moiens aroma.
IToctynats! bopa. U3nydyenue u nornomenue GoTOHOB IIpU Nepexoe aToMa ¢ OJJTHOIO YPOBHS SHEPTUU Ha
npyroii. Buasl ciektpoB. CriekTp ypoBHEN sHEpruu aroma Bojopoia.BonHoBble cBolicTBa yactuil. BonHbl
ne bpoius. KopnyckynsapHo-BoiaHOBOM Ayann3M.CIIOHTaHHOE U BBIHYK/IEHHOE U3IIy4YCHHUE.
TexHuuyeckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHainu3 (CIIEKTPOCKOIT), Jiazep,
KBaHTOBBII KOMIIBIOTED.

ATOMHOE PO
OKCIIEpUMEHTBI, 1I0Ka3bIBAIOIIUE CI0KHOCTh CTPOCHHUS Apa. OTKpBITHE PaJUOAKTUBHOCTU. OBITHI
Pezepdopna o onpenenenno cocraBa paaguoakTUBHOro u3nydeHus. Coiicta anbda-, 6era-, raMmma-
u3NlydyeHus. BnusHue paioakTUBHOCTH Ha )KMBBIE OPTAHU3MBI.
OTtkpbiTHE TIpOTOHA U HeWTpoHa. HykionHast mozaens sipa I'eiizendepra—lBanenko. 3apsin sapa. MaccoBoe
qucio saapa. M3oromst.
Anbda-pacnag. DIEKTPOHHBINA U TO3UTPOHHBIN OeTa-pacmaf. ['aMma-u3nydenue. 3aKoH paIuo0aKTUBHOTO
pacnaja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.
SAnepHsle peakuuu. JlelieHre U CUHTE3 SAEP.
Snepusiii peakrop. TepmosiaepHblit cunTes3. [Ipo0ieMbl U IEPCIIEKTUBHI AIEPHOM YHEPreTUKU. DKOJIOTHUECKUE
aCMEKThI IEPHON SHEPTETUKH.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
dyHnameHTaIbHbIE B3auMoAeHcTBU. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.
TexHHUeCcKrEe YCTPOMCTBA U MPAKTUYECKOE TPUMEHEHUE: TOZUMETP, KaMepa BuibcoHa, IepHbIi peakTop,
aToMHasi 6omba.

Jlemoncmpayuu



Cu€TurK HOHU3UPYIOLIUX YaCTHII.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (hoTorpadusim)
JieMeHTbI aCTPOPU3MKHI
Oranel pa3BuTus acTpoHoMuu. IIpukiiaqHoe 1 MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMUH.
Bup 3Bé3aH0ro Heba. Co3Besus, spKue 3BE31bl, IUTAHETHI, X BUIAUMOE JABHKEHHUE.
Conneunas cucrema.
Connue. Conneynas aktuBHOCTb. McTounuk sHeprun ConHua 1 38€37. 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
JlnarpaMma «CHEeKTpaJIbHBIM KJIACC — CBETUMOCTDY. 3BE3/1bI [IaBHOW MIOCIEA0BATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTbY JIs 3BE3]] IN1aBHOU IOCIIe0BaTeNbHOCTH. BHyTpeHHee cTpoenue 38E311. CoBpeMeHHbIE
IIPEICTABICHUS O IIPOUCXO0XKIEHUH U 3Boiony CosHIa U 3BE37. OTallbl )KU3HU 3BE3.
Mneunslii [yt — Hama ["anaktuka. [Tonoxxenne u neuxkenue Connua B ['anaktuke. THUIIBI ranakTHK.
Paguoranaktuku u kBazapsl. YEpHBIE IBIPHI B AIpaxX raJlaKTHK.
Bcenennas. Pacmpenne Beenennoii. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopus bBonbuioro B3psiBa.
PenukroBoe nzimydyeHue.
MacmrabHas cTpykrypa Beenennoii. MeraranakTuka.
Hepeménnsie npo0i1eMbl aCTpPOHOMUH.
Yuenuueckue nabnrooenus
HabnroneHus HeBOOPYKEHHBIM IJ1a30M C UCIHOIb30BAHUEM KOMIIBIOTEPHBIX NMPHIIOKEHUN 1151 ONpeieeHus
10JIOXKEHUS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31usi CeBEpHOro Moylapus 1 sipKue
3BE3/IBL.
HaGmonenus B Teneckon JIyHsl, uranet, Miegnoro [Tyrtn.
Posnb Gu3uKN ¥ aCTPOHOMHM B SKOHOMHUYECKON, TEXHOJIOIMYECKOH, COLIMATIBHON U 3TUUECKOU cepax
JeSITENIbHOCTH YEJIOBEKA, POJIb U MECTO (DU3UKHU M aCTPOHOMHH B COBPEMEHHON Hay4HON KapTHHE MUpPa, POJIb
¢usnueckoil Teopun B HopMupOBaHUM MPEICTABICHUN O (PU3NUECKOI KapTHHE MUPA, MECTO (PU3NUIECKOI
KapTUHBI MUPa B 00ILEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEICTABICHUN O IPUPOJE.

MexnpeamerHblie CBA3U
N3zyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocyiecTBiasercs ¢ yu€ToM coJiepKaTeabHbIX
MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKU, OMOJIOTMH, XUMHUH, Freorpaduu U TEXHOJIOTUH.
Mescnpeomemuvie nonamus, CBI3aHHbIE C U3YYEHUEM METOJI0OB HaAyYHOI'O TIO3HAHUS: SIBIIEHUE, HAyYHbIH (aKT,
runoresa, Gpu3nyeckas BeIMUMHa, 3aK0H, TeOpus, HaOII0JeHUE, SKCIIEPUMEHT, MOJIETMPOBAaHUE, MOJIEb,
U3MEpPEHHUE.
Mamemamuxa: penieHre CUCTEMbl YpaBHEHUHN, TPUTOHOMETPUYECKUE PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPBI U UX MIPOEKIUU HA OCH KOOPAUHAT,
CJI0)KEHHE BEKTOPOB, IPOU3BOIHBIE AIEMEHTAPHbBIX (PYHKUNHN, MPU3HAKHU TOA00US TPEYTrOJbHUKOB,
oIpeJiesIeHUe MJIOLIAIU MIIOCKUX GUryp u o0bEMa Tel.
buonozus: snexTpuyeckue sIBICHUS B )KUBOM NpUpoJe, KojebaTeabHble ABMXKEHUS B KUBOU NpUpoOAE,
OIITUYECKUE SIBJICHUS B )KUBOM NPUPOAE, AEHCTBUE pallallii Ha )KUBBIE OPTaHU3MBI.
Xumus: cTpO€HHE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKasi CTPYKTypa TBEPBIX TN, MEXaHU3Mbl 00pa30BaHUs
KPUCTAIUTMYECKOMN PEIIETKH, CIIEKTPAIIbHBIN aHAIM3.
l'eocpagpus: MmarHUTHBIE MTONIIOCAa 3€MIIH, 3aJI€KU MarHUTHBIX Py, POTOChEMKA 36MHON TOBEPXHOCTH,
MIPEACKA3aHUE 3EMIICTPICCHUMN.
Texnonozcus: IMHUN dIEKTPONEpeIad, TEHEPATOpP NEPEMEHHOTO TOKA, JIEKTPOABUTATENb, NHIYKIINOHHAS 1E€Yb,
panap, paauonpuéMHUK, TEeIEeBU30p, aHTeHHA, TenedoH, CBU-neub, NpoeKIIMOHHBIH anmapat, BOJOKOHHAs
OTTHKA, COJTHEUHAs OaTapes.

IHoBTOpeHue (pesepBHOE Bpemsi)



3.TemaTnyeckoe NIAHNPOBAHUE

Ne Ha3Banue pa3nena, TeMbl Koauu KonTp JlaGop
4acos pao paod

1 IToCTOSITHHBIN STEKTPUUECKUNA TOK 11 1 2

2 B3anMoCBs3b IEKTPUIECKOTO U 8 1
MarHUTHOTO TOJIEN

3 MexaHn4YecKue U dJIEKTPOMArHUTHbBIE 9 1
KoJie0aHusl U BOJIHBI

4 Orntuka 12 1

) OcHOBBI cIElIMANIBHOM Teopun 4 1
OTHOCUTEJILHOCTH

6 dorodddekt 6 1

7 Crpoenue aToma 4

8 ATOMHOE SAPO 11 1

9 DeMeHTHI acTpO()U3HKH 5

10 Uroro 70 7

4.KaHeHI[apHO-TeMaTI’I‘IeCKI/Iﬁ IIaH, ¢ YKa3aHUEM KOJINYE€CTBA 4aC0B, OTBOJAMMBIX HaA

OCBOCHHE KAKI0H TeMbI

PU3BUKA 11 kiaace

Ne Tema ypoka Koui-Bo JIATA
Ypoka Hacos Ilo naany | pakTHuecku
Inekmpoounamuxa. 44 uaca
IMocTosiHHbIN j1ekTpUYecKuii Tok. 11 yacos
1/1 Ycnosue cymectBoBanus anekTpudeckoro Toka. UTh 1
2/2 DnekTpoABIKyIIas cuiia. 3akoH OMa Jisl MOTHOW Lenu 1
3/3 DNeKTpUYecKue MEeMu C IMOCIIeA0BaTENbHBIM U TTapaslIeIbHBIM COeTMHEHUEM 1
MTPOBOTHUKOB
4/4 Pemenue 3agau 1
5/5 | Jlabopamopnas paboma Nel «H3yuenue nociedosamenbnozo u napaniieibHo2o 1
COCOUHEHUA NPOBOOHUKOB
6/6 | IlpuMeHEHHE 3aKOHOB MOCTOSIHHOTO TOKA. [I[pOBOIMMOCTH METAIIIOB 1
717 | Jlabopamopnas paboma Ne2 «»Hzmepenue 3/IC u énympennezo conpomueienus
UCMOYHUKA MOKAY
8/8 DIEKTPUUYECKUN TOK B )KUJIKOCTHU 1
9/9 ONEeKTpUYECKUI TOK B BAKyyMe M ra3ax 1
10/10 | DnekTpuvecKkuii TOK B MOJTYIPOBOAHUKAX 1
11/11 | Konmponvnasa paboma Nelno meme «I10CTOSTHHBIN YTeKTPUYECKHIA TOK» 1

B3aumocenzw INEKMPUHUECKO20 U MACHUMHO20 noaeit. 8 uacos




1/12

MarunutHoe none. BekTop MarHuTHONH MHAYKITUH.

2/13 | MarHuTHOe 1oJie TOKa. 1
3/14 | JleiicTBre MarHUTHOTO TIOJIST HA TIPOBOIAHUK C TOKOM. JIefiCTBHE MArHUTHOTO ITOJIS Ha 1
IBIDKyLMecs 3apsapl. [IpuHuun neficTBus 3J1eKTporu3MepUTENbHBIX IPUOOPOB.
4/15 | sIBnenue >MEKTPOMArHUTHOW MHAYKIIMK. MarauTHblid oToK. DJC HHIYKIMH. 1
5/16 | 3akoH snekTpomMarHuTHOW MHAYKIWK. [IpaBmio JleHna. 1
6/17 | Camounaykims. MTHIyKTUBHOCTS. 1
7/18 | BuxpeBoe 3JIEeKTpHUECKOE MToJIe. B3anMOCBS3b DIIEKTPUUECKOTO M MATHUTHOT'O TIOJIEH. 1
8/19 | Konmponwvnas paboma Ne2 no meme «B3aumocensb 31eKmpuneckozo u Maznummnozo noei 1
DJIeKTPOMATHUTHBIE KOJ1e0aHusI U BOJIHBIL. 9 4acoB.
1/20 CBoOOHBIC MEXaHWIECKHE KOJICOaHUS. 1
Iapmonnueckue konedbaHus
2/21 Konebarensupiii koHTYp. CBOOOIHBIE 3JI€KTpOMAarHuTHEIC Konebanus. [IpeBparuenust 1
SHEPTuu B KosuedaTesbHOM KOHTYpe. Ilepros a1ekTpoMarHuTHBIX KoJleOaHui
3122 BrinyxaeHHbIe 2NIeKTpOMarHuTHbIe Kosebanus. [lepemennsiii Tok. ['eneparop 1
MIEPEMEHHOI0 TOKa
4/23 DJIEKTPOMArHUTHOE TIOJIE 1
5/24 Wznyuenne v mpreM 3IeKTPOMArHUTHBIX BOITH 1
6/25 CKOpOCTh 3NIEKTPOMArHUTHBIX BOJIH. CBOWCTBA AJIEKTPOMATHUTHBIX BOJTH 1
7126 [Mpunune: paguocsszu. Mzobperenne paguo A.C.ITonossiM 1
8127 Panunonokanus. Coroasi cBs3b 1
9/28 Konmponsnan paooma Ne 3 no meme «IneKTpoMarHuTHbIE KOJIEOAHUS M BOJIHBI». 1
OnTuka. 12 yacos
1/29 [onsTHA M 3aKOHBI TEOMETPUIECKON ONTHKU. DIEKTPOMArHUTHAS TIPUPO/IA CBETa 1
2/30 3aKOHBI PACIIPOCTPAHCHHS CBETA 1
3/31 Jlabopamopnas paboma Ne 3 «Hzmepenue nokazamensn npenomieHus CmeKia» 1
4/32 Xop mydeit B 3epkarnax, mpu3Max u JtuH3ax. DopMyia TOHKOH JTHUH3BL 1
5/33 Ontryeckue mpudops 1
6/34 BonHoBEIE cBOliCTBa cBeTa: nHTEpdepeHtus, mudpakius, aucrnepcus. [lonspuzanms 1
cBeTa
7135 Hucnepcus ceera. [lonsipuzamus ceera
8/36 Jlabopamopnas paboma Ned «Habniooenue oucnepcuu, unmepgphepenyuu u 1
ougppaxkyuu ceemar
9/37 CKOpOCTh CBETa U €€ IKCIIEPUMEHTAILHOE ONPE/ICIICHUE. 1
10/38 DJeKTpOMarHUTHbIEC BOJHBI M UX TPAKTHYECKOE MMPHUMEHEHNE 1
11/39 | DnekTpOMarHUTHBIE BOJHBI M HX MPAKTHYECKOE MPUMEHEHHE 1
12/40 | Konmponsnas paboma Ne 4 no meme «Onmuxa» 1
OcCHOBBI cIeNHATIBLHON TEOPHH OTHOCUTEJIBLHOCTH. 4 Yaca
1/41 ONeKTpoANHAMHUKA U PUHIIUIT OTHOCUTEIHLHOCTH. 1
2142 [Toctynats! crienanbHON TEOPHH OTHOCUTEIHLHOCTH 1
3/43 PenstuBuctckuii umnyssc. B3auMocBs3b Maccel U S3HEPTUU. 1
4/44 Koumponsnasn paooma Ne 5 «Ocnosst CTO» 1
DJieMeHThbI KBAaHTOBOI (U3NKM 1 acTpou3uKu. 26 yacos
DoTo3pdekT 6 YacoB
1/45 I'unoresa [Inanka o kBanTax. @orosddext. 3akoHs! GpoTordPdext 1
2146 ®otoH. POTOIICMEHTHI.
3147 Pemenue 3anau no reme «@otoadhexr»
4/48 JlaBieHueE CBeTA.




5/49 KopmyckynspHo - BOMHOBOM Tyann3m 1
6/50 Konmponvnas paooma Ne 6 «@omorppexmy 1
CtpoeHue aToMOB. 4 yaca

1/51 Omneitel Pesepdopna. Ctpoenne aroma 1
2/52 KsanroBsie nmoctynatel bopa 1
3/53 CHeKTpbl UCITYCKaHUS ¥ MOTIIOMCHUS 1
4/54 Jlazepsr 1
ATtoMHoe sapo. 11 yacos

1/55 PamnoaktuBHOCTE. CoCcTaB aTOMHOTO siapa. [IpoTOHHO-HEUTPOHHAS MOJENIb Sapa 1
2/56 SlnepHbIe CHITBL. DHEPTHS CBS3HM aTOMHBIX siiep. ledekt mace 1
3/57 PanuoakTuBHBIE IpEeBpallieHUs. 3aKOH PaJAMOAKTUBHOTO pacmaaa 1
4/58 SlnepHbIe peakIiu. DHEPTreTUICCKUH BBIXO SICPHBIX PeaKITHit 1
5/59 Pemenne 3ama4y 1
6/60 Jenenue sinep ypana. [lennas peakius 1
7161 SnepHas sHepreTUKa 1
8/62 DHeprus CMHTE3a aTOMHBIX sITIep 1
9/63 Buonormueckoe neiicTBre pagnoakTUBHBIX U3Ty4YeHHN. J03a Hu3mydeHus 1
10/64 | Konmpononas paboma Ne7 «Cmpoenue amoma. Amommuoe aopoy 1
DJieMeHThI acTPOPu3NKH. 5 yacoB

1/65 CoJsHevHast cUcTeMa. 1
2/66 Buyrpennee crpoerne ConHila 1
3/67 3Be3/bI U UICTOYHUKH UX SHEPTHI 1
4/68 Mneunsii [1yTs — Hamra ["anakTika 1
5/69 lanaxtiku. Beenennas 1
70 3akiI04YUTeNbHBII YPOK 1
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