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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMbI
ITO ®PU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenue yudeOHoro mpeamera «Pu3uka» Ha ypoOBHE CpPEAHEro OOIero
oOpazoBanus (0a30BBIi  ypOBEHb) JOMKHO OOECHEUYUTh JOCTH)KCHHUE
CIICYIOIIUX JTUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
PE3YIIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUSI YyuyeOHOTO mpeamera «Du3UKa»
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTP W CIIOCOOHOCTh  OOYYArOIIMXCS
PYKOBOJCTBOBAaThCA C(HOPMUPOBAHHONW BHYTPEHHEW MO3UIIUEH JMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPUEHTAIlMH, MO3UTHUBHBIX BHYTPEHHHX YOEXKIICHUM,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUIMCKOTO 0OIIecTBa,
paclIMpEeHrUe JKU3HEHHOTO ONbITA M ONbITa JESITEIBHOCTH B MPOLECCE
peanu3anuyu OCHOBHBIX HAIIPABICHHN BOCIHUTATENBHON NEATEIIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIUTAHMA:

chOPMHUPOBAHHOCTh  TPAXKIAHCKOW  MO3UIIMM  OOYyYaromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O YJIEHa POCCUICKOTO OOIIECTBRA;

NPUHATHE TPAAUIMOHHBIX OOIIEUETIOBEUYECKUX TyMaHUCTUUECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHU COBMECTHYIO JAESATEIBHOCTh B UHTEPECAX IPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3aIlNY;

YMEHHUE  B3aUMOJICUCTBOBATH C  COIMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaXXIaHCKOU HUJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOILIEHHE K TOCYJIapCTBEHHBIM CHUMBOJAM, IOCTHKECHHSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYaIlUI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH Ha MOPaAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEPEC K Pa3IudHbIM chepaM mpodecCHOHATBEHON eI TeIbHOCTH, B TOM
YHClie CBA3aHHBIM C (DU3UKOM M TEXHHKOM, YMEHHE COBEpIIATh OCO3HAHHBIH



BbIOOp Oyayuieil mpodeccun U pearn3oBbIBATH COOCTBEHHBbIE >KM3HEHHbBIE
TUTaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO B
00nacTu GU3HMKHU Ha NPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapakTepa SKOJOTUYECKUX TPOoOIIieM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICCTBUM B OKPYXKAKOIICW Cpele Ha
OCHOBE 3HAHUS IIeJIel YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

paciiMpeHne OMbITa JEATETbHOCTH SKOJOTHYECKON HAlpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUYECKOIN HAYKU;

OCO3HAaHUE LEHHOCTU HAyYHOU NeATEeIbHOCTH, TOTOBHOCTh B IpOLIECCE
U3ydeHUs (U3MKH OCYLIECTBISATh MPOEKTHYI0O U  MCCIEI0BATEIbCKYIO
NeSTEIbHOCTh UHUBUYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble jioruyeckue aeiicTBus:

CaMOCTOATENLHO  (OpMyIHMpOBaTH W aKTyaIM3UPOBAaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENATh TEeNNU ACATEIHHOCTH, 3a/1aBaTh MapaMeTpPhl U KPUTEPUH HX
JOCTHOKCHUSI,

BBISIBIIAITH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHS B pPacCMaTpUBaEMbIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YYETOM aHaIu3a UMEIOIUXCS
MaTepHaIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh, OIEHUBATh COOTBETCTBHE
pe3yIbTaTOB IIEJISIM, OIEHUBATh PUCKU MOCJIEICTBHUI 1€ITEIIbHOCTH;

KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaeaoBarejbCcKHe AeHCTBUA.

BJIAJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIOUEBBIMU MOHATHSIMHA M METOJIAMH
bu3nUecKoil HayKH;

BJIAJCTh  HaBBIKAMU  YYCOHO-MCCICAOBATEIILCKOM W MPOCKTHOMN
NeATeTbHOCTH B 00yacTu (PU3UKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIILHOMY  TIOMCKY METOJOB  peIIeHHus 3amad  (PU3NYecKoro
coJiep KaHusl, MPUMEHEHHIO PAa3IMYHbIX METOJIOB MIO3HAHMUS;

BIAJCTh BHUJAAMH JIEATETLHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHWS, €ro
WHTEPIpETalii, MPeoOpa30BaHUI0 M TPUMEHEHHIO B Pa3UYHBIX y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUU YI€OHBIX MMPOSKTOB B 00JaCTH (HU3HUKY;



BBISIBJISAITh IPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJIU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pelIeHMs, HaXOAUTh apryMEHThI AJIs JI0Ka3aTeIbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBAaTh IIOJIyYEHHbIE B XOJ€ PELICHUS 3a7aud pPe3yJIbTaTshl,
KPUTHUYECKH OLICHUBAThb MX JOCTOBEPHOCTb, MPOTHO3UPOBAThH H3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb U (POpPMYyIUpPOBaTH COOCTBEHHBIE 33Jauud B 00pa30BaTEIbHOMN
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETb NEPEHOCUTh 3HaHMS 1O (U3UKE B MPAKTUYECKYIO O0OJIacTh
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJEH, PEIAraTh OPUrMHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanmueii:

BJa/IeTh HaBbIKAMHU MOJyuyeHUs MH(pOpMaluu (U3NUYECKOTO COJAEpKaHUs
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSTENBHO OCYIIECTBIISITh ITIOMCK, AHAIIN3,
CUCTEMAaTH3aLUI0 U UHTEPIPETALNIO UHPOPMALIUU PA3IUYHBIX BUJOB U (HOpM
IIPE/ICTABIICHHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMH B PEHICHWH  KOTHUTHBHBIX,  KOMMYHUKATUBHBIX |
OpraHU3alMOHHBIX 337a4 C COOJIIOIEHHEM TpPeOOBaHUW 3PTrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEpPEkKEHUS, MPABOBBIX U ITHUYECKUX HOPM,
HOPM UH(OPMALIMOHHOW 0€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3NIMUHBbIX (popmaTax ¢
yu4€TOM Ha3HaueHHs MHPOpMAUUMM U LEJNEBOM ayAUTOpUH, BbIOHpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3alIH.

KoMMyHUKATHBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYIIECTBJIATh OOIIeHHe Ha Yypokax (U3UKM ¢ BO BHEYPOUHOU
JEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTyalldd W CMSr4yathb
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BaHUEM
SI3LIKOBBIX CPE/ICTB;

MOHMMAaTh W WCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIAHOM U
WHIUBUYAIbHON PaboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUI C YUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIeHA KOJIJIEKTUBA;

NpPUHUMATh 1EIU COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh U
KOOPJMHHUPOBATH JCUCTBUA MO €€ JOCTHXKEHHIO: COCTABJISTh IJIAH JECHCTBHM,
pacnpenensiaTh poiu ¢ Y4ETOM MHEHUN YYaCTHUKOB, OOCYXKIaTh pPe3yJbTaTh
COBMECTHOM pabOTHI;



OLICHUMBATh Ka4€CTBO CBOETO BKJAJa M KaXKJOr0 y4acTHUKA KOMaH/bl B
001l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIEHUBATh HACH C TO3UIMU HOBH3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISATh MO3UTUBHOE CTPATErMYECKOE IOBEJICHUE B Pa3IMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YyHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOATEJIBHO  OCYILECTBIISATh MO3HABATENIbHYIO  JESATEIBHOCTh B
obnmacTh (U3MKA © aACTPOHOMHH, BBISBIATH MPOOJEMBbI, CTaBUTh U
dbopmypoBaTh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIIEHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/1a4, ITUTAH BBIMOJHEHUS! MPAKTUYECKONM pPabOThl ¢ Y4YETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuMpsTh ~ paMKd ~ y4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 34 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO SPYAMIMH B 00J1acTU
(GU3MKK, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIM U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYallMsiIM, BHOCUTh KOPPEKTUBHI B AEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOW pedJekcuun Kak OCO3HAHUS
COBEpIIAEMBIX JEHCTBUM M MBICIUTEIIBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHU;

UCIIOJIB30BaTh TPHUEMBI pediekcuu I OIEHKA CUTyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

yMEThb OIIEHUBATh PUCKU W CBOEBPEMEHHO MPUHUMATh PEUICHUS IO X
CHIKEHHUIO;

MPUHUMATh MOTHUBBI W apTyYMEHTBI JIPYTUX IIPU aHaJM3€ Pe3yJIbTaTOB
JeATEeIIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI W apTyYMEHTBI JIPYyTUX IPU aHaJU3€ Pe3yJIbTaTOB
JEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nporuecce 10CTUKEHUS TUYHOCTHBIX PE3YJIHTATOB OCBOCHHS TPOTPaMMBbI
no ¢u3MKe IS YPOBHS CPEAHETO OOIIero oOpa3oBaHUs y OO0ydYarOImUXCs
COBEPIIECHCTBYETCS AMOIMOHATBHBIN WHTEJJIEKT, MpeAnoIararonmin
c(hOpMHPOBAHHOCTH:



CaMOCO3HAHUS,  BKJIIOYAIOIMIETO  CIHOCOOHOCTh  MOHUMATh  CBOE
HMOIIMOHAJIBHOE COCTOSIHME, BUAECTh HAMpaBiCHUs pa3BUTHs COOCTBEHHOMU
AMOIIMOHAJILHOM c(pepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIIOBEJIEHHWE, CIIOCOOHOCTh aJanTHUPOBAThCS K
HMOIIMOHAJIBHBIM U3MEHEHHSIM U TPOSABIATh THUOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOLIEH CTPEMIICHUE K JOCTHKEHUIO LIEIN
U yCIieXy, ONTUMH3M, HTHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH MCXOS U3 CBOUX
BO3MOKHOCTEH;

IMMATHM, BKJIIOYAIOMIEH CIHOCOOHOCTh IMOHUMATh  SMOIMOHAIHLHOE
COCTOSIHME JpPYTUX, YYUTBIBaTh €ro TMpPHU OCYIIECTBICHUH OOUICHMS,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIONIMX CHOCOOHOCTh  BBICTpauBaTh
OTHOUIEHUS C IPYTUMU JIFOJIbMH, 3a00TUTHCSI, TIPOSIBIIATh HHTEPEC U pa3peliaTh
KOH(DJIUKTBHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 11 kiacce nmpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3HKU B (DOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOU EATEIBHOCTH JIOJIEH, [IETOCTHOCTh U €AUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI MPUMEHEHHUS M3YyYEHHBIX (U3UUECKUX MOJENEH:
TOYEYHBIA JJIEKTPUYECKUM 3apsi, Jyd CBETA, TOYEYHbIM HCTOYHUK CBETAa,
AllepHas MOJENIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO SiApa IpU PELICHUH
bU3nYECKHX 3a/]a4,

pacro3HaBaTh (U3MYECKUE SBJICHHS (TIPOIEeCChl) M OOBACHIATH WX Ha
OCHOBE 3aKOHOB DJICKTPOJMHAMHKM W KBAaHTOBOW (PU3UKU: DIIEKTpUUECKas
IIPOBOAMMOCTB, TEIJIOBOE, CBETOBOE, XUMUUECKOE, MAarHUTHOE JEUCTBUS TOKA,
B3aUMOJICCTBUE  MAarHUTOB, 3JICKTPOMAarHuTHasT HMHAYKLUMS, JEHCTBHE
MarHUTHOTO TOJISI Ha TMPOBOJAHMK C TOKOM U JBIDKYLIMICS 3apsij,
AIIEKTPOMArHUTHBIE KOJEOAHUS U BOJIHBI, MPSMOJIMHEHMHOE paclpOCTpaHEHUE
CBETa, OTpaXKEHUE, MpesioMIIeHIE, HHTepPepeHLus, TuPpakIus U NoJaIpU3alus
cBeTa, jaucrepcus cBera, ¢Gotodnekrpuueckuid 3pdexkt (poroaddekr),
CBETOBOE [JIaBJICHUE, BOBHUKHOBEHUE JIMHEWYATOIO CIIEKTPa aroMa BOJOPOJA,
€CTECTBEHHAsI U UCKYCCTBEHHAsI PaAUOAKTUBHOCTE;

ONMCHIBATh U3YyYEHHBIE CBOICTBA BELIECTBA (JIEKTPUUYECKHE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  NPOBOAUMOCTH  PA3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHUS (TPOIIECCHI), UCTIOB3Ys (PU3NUECKHEe BETMUUHBI:
AIIEKTPUYECKUH 3apsill, CUJIa TOKA, JJIEKTPUYECKOE HANPSKEHUE, JIEKTPUIECKOE
COINPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMXKYIIas cuia, padoTa
TOKa, WHAYKUWS MAarHATHOrO 1onsl, cwia Awmmnepa, cuna JlopeHna,



WHIYKTUBHOCTh KAaTyIIKH, 3HEPTUs 3JIEKTPUYECKOTO0 M MAarHUTHOIO IOJIEH,
NEPUOA U YacToTa KosueOaHuil B KoJieOaTeIbHOM KOHTYPE, 3apsii U CHila TOKa B
IOPOLECCE TapMOHMYECKUX  OJJEKTPOMAarHUTHBIX  KojeOaHuM, (OKyCcHOE
pPacCcTOsSIHUE U ONTUYECKAsl CUJIA JIMH3bI, IIPU ONMCAHUU MPABUIILHO TPAKTOBATh
(U3NYECKUI CMBICI UCHOJB3YEMBIX BEJIIMYMH, UX OOO3HAYEHMsI U €IUHUIIBI,
yKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (PU3UYECKYIO BEIUYHHY C
JPYTMMHU BEJTMUYMHAMU;

ONKCHIBATh W3YYEHHBIE KBAHTOBBIC SIBJIECHUS M IPOLECCHI, HCHOJB3YS
buznyecKkrue BEJIUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPrusi U UMIYJbC (HOTOHA, MEPUOA MOJypacmaja, YHEprust
CBSA3M ATOMHBIX fJI€p, MPU ONHUCAHUM MPABUIBHO TPAKTOBATH (DU3UUYECKUUN
CMBICII HCIIOJIb3YEMBIX BEIWYMH, MX OOO3HAUYECHHsS M €IWHHIIbI, YKa3bIBATh
(GopMyibl, CBS3BIBAIOIIME JAHHYIO (DU3UMYECKYI0 BEIMYMHY C JIpPYTrUMU
BEJIMYMHAMU, BBIYUCIIATH 3HaYECHUE (PU3NUECKON BEJTUUMHBI,

aHaJIM3UpOBaTh  (U3WYECKUE TMPOLECChl U SIBJICHHUS, HCIOJb3YS
¢uznyecKkue 3aKOHbI U MPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEJOBATEIBHOTO U
NapaJJIeIbHOTO COEIMHEHMSI IIPOBOJHUKOB, 3akoH Jlkoyns—JleHua, 3akoH
JIEKTPOMArHUTHOM WMHIYKLIHMH, 3aKOH MPSMOJIMHEHHOIO paclpOCTPaHEHUS
CBETAa, 3aKOHbl OTPAKECHHs CBETA, 3aKOHBI IPEJIOMIICHHS CBETa, YpPaBHEHHE
OnHmreiHa 11 ¢GoToaddekra, 3aKOH COXPAHEHUS DSHEPIUH, 3aKOH
COXpaHEHHUs MMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUYECKOTO 3apsja, 3aKOH
COXpaHEHUs] MacCOBOIO 4YHUClIa, MOCTyJlaTrhl bopa, 3aKOH paguoOaKTUBHOIO
pacnaga, MOpyd STOM pa3jidyaTh CJIOBECHYIO (OPMYJIHMpPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BbIPAKEHUE U yCIOBUSA (IPaHHULIbl, 001aCTH) MPUMEHUMOCTH;

ONMpENENsATh HAaNpaBJICHUE BEKTOpa WHAYKIUMUW MarHUTHOTO  TOJs
IIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHia;

CTPOUTHh U ONUCHIBATH M300pakeHHE, CO3[aBa€MO€ IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBIMOJHATh 3KCHEPUMEHTHI M0 HMCCIIEJOBAHUIO (U3NYECKUX SIBICHUUN U
IIPOLIECCOB C HCIIOJIB30BAHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHUU: IPU 3TOM
dbopmynmupoBaTh TpobiieMy/3amady W THIOTE3y Y4YeOHOro JKCIEPUMEHTA,
coOUpaTh YCTAHOBKY M3 MPEAJIOKEHHOTrO 00OpYIOBaHUs, NMPOBOJUTH OIBIT U
(GbopMyIMpOBaTh BHIBOJIBI;

OCYUIECTBJISTh NPSIMbIE M KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEIUYMH,
IpyU 3TOM BBIOMpATh ONTUMAJBHBIM CHOCOO HM3MEPEHHs W HCIOJIb30BATh
V3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN;

UCCJIEeIOBATh 3aBUCHUMOCTU (PU3UYECKHX BEJIMYMH C MCIOJIb30BAHUEM
OPSIMBIX W3MEPEHUM: MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTU (PU3NYECKHUX BEJIMYMH B BUJE TAOJIHUI U
rpaduKoB, JenaTh BEIBOBI 10 pe3ysIbTaTaM UCCIIEOBaHMS;

co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla IpU MPOBEAECHUHN HCCIIeI0BaHUN
B paMKax y4yeOHOro SKCIEpUMEHTa, y4eOHO-UCCIeI0BATENbCKOW U MPOEKTHON
NEATEIbHOCTH  C  HWCIIOJIB30BAaHUEM  HM3MEPUTENBHBIX  YCTPOMCTB  H
1abopaTOpHOTO 000PYIOBAHUS;



pemath pacu€THhIC 3a7a4dl C SBHO 3aJlaHHON (PU3WYECKON MOJEIbIO,
UCIIONIb3Yysl (PU3NYECKHE 3aKOHBI W TPHUHIUIBI, HA OCHOBE aHajIu3a YyCIOBHUSA
3a/1aud BBIOMPATh (PU3UYECKYIO MOJIEJb, BBIICIATh (PU3UYECKUE BEIMYMHBI U
dbopmybl, HEOOXOUMBIE IS €€ PEIIeHUs, TPOBOJUTh PACUETHl U OLICHUBATH
peaIbHOCTh MOJTYYEHHOTO 3HaUYeHUsT (PU3NUECKON BEIMUUHBI;

pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKU
HEMPOTUBOPEUHBYIO IIETIOYKY PACCYKICHHUM C OMOPON HA M3yUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUYECKUE SBICHHUS;

UCIONB30BaTh  MPU  pEHICHMH  Yy4eOHBIX  3a7ad  COBPEMEHHBIC
UHOPMAIIMOHHBIE  TEXHOJOTHMH i1  TOWCKa,  CTPYKTYpPHpPOBaHUS,
UHTEpOpPETallud M  MPEACTaBICHUS y4eOHOM M HAy4YHO-NOMYJISIPHOM
uHbOpMaIlMK, TOJIYYCHHOW U3 PA3NUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBaTh NOJYyYaEMYI0 HH(POpMaLIO;

OOBSCHATh TPUHIUIBI JEUCTBUS MAIlMH, NPUOOPOB MU TEXHUYECKHUX
YCTPOMCTB, pa3iuyaTh YCIOBHMSI HMX O€30MAaCHOTO HCIOJb30BaHUS B
NIOBCEHEBHOM KU3HU;

OPUBOAUTH TPUMEPHI BKIAJAa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTUE HAYKU, B OOBSICHEHHE MIPOLIECCOB OKPYXAIOIIET0 MUpPa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B MMOBCEIHEBHOM JKU3HU
st o0OecrieyeHuss  0€30MACHOCTM MpU  OOpalieHuu ¢ [pudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, JJIs1 COXPAHEHHUS 3J0POBbs M COOIOIEHNS HOPM
HKOJIOTUYECKOTO TIOBEICHMSI B OKpYKAIOLIEH Cpelie;

paboTarh B TIPYIIE C BBINOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PAOOTy TPYNIIbI, PAlMOHAIIBHO paclpeAesiaTh OOS3aHHOCTH U
IUIAHUPOBATHh  JIEATEIbHOCTh B  HECTAHJAPTHBIX CHUTYalMsIX, aJe€KBaTHO
OLIEHMBATh  BKJAJ  KaXJOr0 U3 YYAaCTHUKOB TPYIIbl B  PEUICHUE
paccMaTpuBaeMOU MPOOJIEMBI.

COJAEPXAHUE OBYUYEHUA
11 KIIACC

Paszgea 1. daekrpoamHamMuka

Tema 1. Maznummnoe noje. I1eKMpOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHuThl. B3auMOAEHCTBHE TNOCTOSIHHBIX MArHUTOB.
MarautHoe nosie. Bextrop mMarHutHOM MHAYKUMU. [IpuHIMI Ccyneprno3uuuu
MAarHWTHBIX MOJEeN. JINHMM MarHuTHOW MHAYKUMHU. KapTrHa TMHWIT MarHUTHOM
WHIYKIWH TO0JIA IOCTOSHHBIX MarHUTOB.

MarauTHOoe 10J€ TPOBOJHHMKA C TOKOM. KapTmHa NHMHUNA WHIYKIHU
MAarHuTHOTO MOJIA JJIMHHOIO MPSIMOTO IMPOBOAHUKA U 3aMKHYTOI'O KOJIBLIEBOIO
NpPOBOJAHMKA, Karymku ¢ TokoM. OmbiT Opcrena. B3anmoneiicTBue
IIPOBOJHUKOB C TOKOM.

Cunia Amnepa, €€ MOIyJIb U HalpaBJICHUE.



Cuna JlopeHua, e€ monynb W HampabieHue. J[BukeHue 3apsuKeHHOU
YaCTHUIIbI B OJHOPOAHOM MarHuTHOM Tose. Pa6ota cubl Jlopenna.

SIBneHue BIeKTpOMarHUTHOM HWHAYKIUU. [IOTOK BEKTOpa MarHUTHOU
MHAYKIUAHW. ODJIEKTPOABIKYIAS CHJIa WHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOMW
nHaykuu dapanes.

BuxpeBoe 3iIeKTpUUecKOe MoJie. DJICKTPOABWIKYILAS CUJIA WMHIYKIIUUA B
MIPOBOJIHUKE, IBUKYIIIEMCS ITOCTYIIATEIBLHO B OJJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTE. SIBIIEHWE CAaMOMHAYKLMH. OJIEKTPOABMXKYIIAs CHUJa
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHBIC
MarHuThl, 3JIEKTPOMATHUTBI, 3JIEKTPOABUTATEINb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh  JJICKTPOABHMXKYILEH CUJIbl HMHAYKIMM OT CKOPOCTH
M3MEHEHHUS] MArHUTHOTO TTOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeUCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea 2. KosiebaHusi 1 BOJIHbBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUmMHbLE KOJ1€OAHUA

Konebarenbnast cucrema. CBOOOAHBIE MEXaHMYECKHE KOJeOaHUS.
["apmonunueckue kosiebanus. [lepuos, yactora, aMiiutyaa u ¢asza KoyieOaHuil.
[IpyXUHHBIN MasiITHUK. Maremarnueckui MasiTHUK. YpaBHeHUe
rapMoHU4ecKkux Kkosebanuit. IIpeBpallieHue SHEPruvM MpPU TaAPMOHUYECKUX
KOJICOaHUSIX.

Konebarenbupiii koHTYp. CBOOOJIHBIE 3JEKTPOMAarHUTHBIC KoJieOaHUS B
UJCATPHOM KOJI€0AaTeTbHOM KOHTYpE. AHAIOTHUS MEXIYy MEXaHHUUYECKUMHU U
AJIEKTPOMArHUTHBIMHU KoJieOanusiMu. @opmyna TomcoHa. 3akoH coXpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne 0  3aryxarommx  KojeOaHwsX.  BbeIHYXIeHHBIC
MexaHu4eckue KkoJjiebanusi. Pe3onanc. BbIHYXIEHHBIE AIEKTPOMAarHUTHBIC
KoJIeOaHwmsl.



[lepemenHbiii TOk. CHHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOI0 TOKAa. AMIUIMTYAHOE U JEHUCTBYIOLIEEC 3HAUYEHUE CUJIBI TOKA U
HaIpsHKECHMUS.

Tpancdopmarop. [IpousBoacTso, nepegaya norpedseHue
ANEKTPUYECKON DHEPruu. ODKOJIOTMYECKHE PUCKA TIPU  IPOU3BOJCTBE
ANEeKTpodHEPTUH. KynbTypa UCIIONB30BAHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOU
KU3HU.

TexHuyeckue yCcTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHME: DIIEKTPUUECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, IMHHUU JICKTPOIIEPEaaY.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJeOaTEIbHONM CUCTEMBI (NMPY>KUHHBINA WU
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3aryxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJICOAHU.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUS] OT BPEMEHH)
JUTS DJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHanc npu mnocienoBaTeIbHOM COEAUHEHUM PE3UCTOpPA, KaTyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojenb JTUHUY 3JEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

HccnenoBanre 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHUM rpy3a Ha HUTHU
OT JIJTMHBI HUTU U MACChI Ipy3a.

HUccnenoBaHnne NEPEMEHHOr0 TOKAa B ILENW W3 TOCIEAOBATEIIBHO
COEIMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHbLE 60JIHbL

MexaHnnueckue BOJIHBI, ycloBUsl pacnpoctpanenus. [lepuon. CkopocTb
pacrnpocTpaHeHUsT W JUIMHA BOJHBI. [lomepeyHble M MPOAOJBHBIE BOJIHBI.
HuTtepdepenius u nudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. YCIOBUS HW3JIYYEHUSI BJIEKTPOMArHUTHBIX
BOJIH. B3auMHuas opuenranusi BexkTopoB E, B, V B anekTpoMarHuTHOM BOJHE.
CBOMCTBA AIEKTPOMArHUTHBIX BOJIH: OTPAKCHUE, MTPETOMIICHHE, MOJISIPU3AIU,
nudpaxuus, uaTepdepeHimsa. CKOpoCTh AIEKTPOMArHUTHBIX BOJIH.

[ITkana 31€eKTPOMAarHUTHBIX BOJIH. [[puMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBSA3U U TENEBUACHUSA. Pamnookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeIbI.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YIbTPA3BYKOBAsl JIMArHOCTUKA B TEXHUKE M MEAUIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCTpaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.



HaOnronenue oTpakeHus U IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.
Hab6mronenue untepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.
3BYKOBOM pE30HAHC.

HabGnronenue cBs3M POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOU U
JacTOTOM KOJICOaHMA.

HccnenoBanre  CBOWMCTB ~ DJIGKTPOMArHUTHBIX  BOJIH:  OTpa)kKEHUE,
pesioMJICHUE, MoJspu3anus, udpaKuus, uHTephepeHIIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonuHENHOE pacHpOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueUHbI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3akOHBI OTpaxkeHus cBeta. [locTpoenue n3odpakeHui
B INTOCKOM 3€pKaJIe.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUST CBeTa. AOCONIOTHBIN
nokaszarenp npenomieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yromn
MOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cBera. CrnoxxHbIi cocTtaB Oenoro cBeta. LIBer.

CoOuparonyie ¥ pacceuBaromiyde JUH3bL. ToHKas JsnH3a. DOKyCcHOE
paccTosTHUE U ONTHUYECKasl cuia TOHKOM JuH3bl. [locTpoeHue n3obpakeHui B
coOuparolux ¥ pacceuBaromux JnH3ax. Dopmysia TOHKON  JHMH3BI.
YBenuueHue, 1aBacMoe JTUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. UuTepdepenuus cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBus HaOMIOAEHUST MAakKCUMYyMOB M MHUHMMYMOB B HHTEp(EpPEHUMOHHOU
KapTUHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpaxuus cpera. JudpaxuronHas pemérka. YcioBue HaOIIOACHUS
IJIaBHBIX MAaKCUMYMOB TMpU MaJCHUM MOHOXpPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOWCTBA W IMPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapart, TPOEKIIMOHHBIN ammapar, MUKPOCKOII, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTPAHEHHUE, OTPAXKEHUE M MPEIIOMIICHHE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB U300paKEHUI B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm cBera.

HaOmronenue nudpakiuu ceera.

HabGmronenne nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomydyenue cnexTpa ¢ MOMOIIbI0 TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenue nokazaress npeioMJICHUs CTEKJIa.



HccnenoBanue cBOMCTB M300pakeHU B JTMH3AX.

HabGnronenue nucnepcuu ceera.

Pa3znen 3. OcHOBBI CIeNIHAJIBHONA TEOPUHM OTHOCUTEILHOCTH

['paHuipl  OPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku. IlocTymarsl
CIIEHHUAIBHOW TE€OPUM OTHOCUTEIBHOCTHU: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEMHA.

OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHWE  BpPEMEHU U
COKpAaIEHUE JITTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl C DHEPTUEd M HMITYJIbCOM PEISTUBUCTCKOW YaCTHIIBI.
DHeprus Mnokosl.

Pasnen 4. KantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. @opmyna I[lnanka cBs3M dHEPruM (POTOHA C €r0 YaCTOTOM.
DHeprus ¥ UMIYJIsC (HOTOHA.

OtkpeiTie U uccnegoBanue (oroadpdexra. Onbitel A. I'. CTonerona.
3akonsl dotorddexra. YpaBuenue DitHmreiHa 1 hotodddexra. «KpacHas
rpanuia» ¢hotodaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOCTBA M MPaKTUUECKOE NMpPUMEHEHHUE: (POTOAIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuio o -4acTHIl.
[ImanerapHas mozens aroma. Iloctymarel bopa. M3nyyenune m moriounieHue
(GOTOHOB TIpU TEPEX0/ie aToMa C OJTHOTO YPOBHS SHEPTUM Ha Apyroil. Bumbl
criekTpoB. CIIEKTp YpOBHEW HEPrUU aToMa BOJOPO/IA.

BonxoBeie cBoiictBa wactuil. Bomubl ge bpoinns.  KopnyckyssipHo-
BOJIHOBOM AyaJIN3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYeHHUE.

TexHuueckue yCcTpoMCTBAa U NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habmoienue nuHeRvaThiX CIEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

Hab6nronenue mMHeyaToro CexTpa.

Tema 3. Amomnoe a0po



DKCHEpUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTPOeHHUs sfapa. OTKpbITHE
pagunoaktuBHOCcTH. OmnbiTel  Pesepdopaa 1o  ompepeneHuro  cocTaBa
paanoakTuBHOro wu3nmydeHus. CpoiicTBa anbda-, Oera-, ramMma-u3Iy4yeHUSs.
Binsinue paaAnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeITHE NTPOTOHA U HellTpoHa. HykionHnas Mozens sanpa [eiizenOepra—
HBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anba-pacnag. DJNEKTPOHHBIH M MO3UTPOHHBIN Oera-pacnan. [amma-
U3JTydeHHe. 3aKOH PaIMOaKTUBHOIO pacrajia.

OHeprus CBA3HM HYKJIOHOB B siape. Saepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 AI€p.

SAnepusiii peaktop. Tepmosimepubiii cunte3. [IpobiemMbl U MEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. JKOJOTNYECKHUE aCTIEKThI AIE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTalbHbIe B3auUMOJEHCTBUA. EMuHCTBO (u3HUecKol KapTHHBI
MUpa.

TexHuyeckue yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHME: IO3UMETP,
KaMmepa Bunbcona, siepHblil peakTop, aToMHas bomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Oo0o01maroniee MOBTOPEHUE

Ponp ¢u3uku U acTpOHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M AITHUYECKON cdepax NeATeTbHOCTH 4YEeNIOBEKa, pOjib U MECTO
GU3MKK M AaCTPOHOMHMHM B COBPEMEHHON HAay4yHOM KapTUHE MHUpa, pOJib
busndeckoit Teopur B (HOPMUPOBAHUH TIPEACTABICHHUM 0 (DU3UUECKON KapTHUHE
MHUpa, MECTO (U3MYECKON KapTHHbI MUpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexknpeaMeTHble CBI3H

N3ydenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyuiecTBisercs ¢
Y4ETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBA3EHM C KypcaMH MaTEeMaTHKW,
OMoN0THH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie noHsmusi, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAYYHOIO
MO3HAHUA: SIBJICHUE, HAy4YHbIH (PakT, runores3a, pusnyueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHUe CHUCTEMBl YPaBHEHUH, TPUTOHOMETPUUYECKHE
byHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKIAECTBO, BEKTOPBI U UX MPOECKIUHA HA OCH KOOPJIHUHAT,
CIIO)KEHHE BEKTOPOB, TPOM3BOAHBIC 3JIEMEHTAPHBIX (DPYHKIMNA, NPU3HAKH
noI00MsT TPEYTOJILHUKOB, OMPEeICHUE TUTOMAAN TUIOCKUX (Quryp m oObéma
TeJl.

Buonocus: snextpuyeckue SBICHUS B KMBOW MPHUpPOJE, KojeOaTelbHbIE
JBW)KCHUSI B JKUBOW MPUPOJE, ONTUYECKHE SIBICHUS B >KUBOM MPUPOJE,
JEWCTBUE paJialluy Ha KUBbIE OPTAHU3MBI.



Xumus: CTPOGHME AaTOMOB M MOJIEKYJ, KPUCTAIMYECKAS CTPYKTypa
TBEPABIX TEJN, MEXaHMU3Mbl OOpa30BaHMsI KPUCTANIMYECKOW  pPELIETKH,
CIEKTpaJIbHBIA aHAJINU3.

l'eocpaghus: MaTHUTHBIE TIOJIIOCA  3€MJIM, 3&JIE€KH MArHUTHBIX Y/,
(doTochEMKA 36MHOM MOBEPXHOCTHU, IPECKA3AHNE 3EMIIETPSCEHUH.

Texnonocus: TMHAN DIIEKTPOIIEPENAY, TEHEPATOp IEPEMEHHOIO TOKa,
AJIEKTPOJBUTATEND, UHAYKIMOHHAS I1€4b, pajgap, paIiHuONPUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBYU-nieub, MpOeKIIMOHHBIN ammapar, BOJOKOHHAs OMNTHKA,
COJTHEe4YHas Oatapesi.



TEMATHUYECKOE INTAHUPOBAHHE (11 KJIACC)

KoanyecTBo 4acoB

Ne ni/m HaumeHoBaHuUe pa3aesioB U TeM MPOrPaMMBbI Kontpoabusie  JlaGoparopuble
Beero padoTbI padoThbI
1. DnekTpoauHAMHUKA
1.1 MarnuTtHoe noje. DIeKTpOMarHuTHasE MHAYKIIHSL. 11 1 2
Hmoeo no pazoeny 11
2. Konebanusi u BOJIHBI
2.1 MexaHU4YeCKHE U AJICKTPOMArHUTHBIE KOJICOaHMS 1 1
2.2 MexaHn4yecKkue U 3JIEKTPOMArHUTHBIE BOJTHBI
2.3 Orntuka 12 1 4
Hmoeo no pazoeny 29
3. OCHOBBI CHIENNATbHOI TEOPUH OTHOCUTEJIHLHOCTH
3.1 | OcCHOBBI cielIMaNBbHON TEOPUH OTHOCUTEIBHOCTH 4
HUmoeo no pazoeny 4
4. KBanToBasi pusuka
4.1 DneMeHThl KBaHTOBOM (hr3uku 4
4.2. CrpoeHue aToma 5 1 1
4.3. ATOMHOE S1pO 8
Hmoeo no pasoeny 17
5. O6o0maronee NOBTOpeHNE
5.1 ‘ O0o01maroiee MOBTOPEHUE 7 1
Hmoeo no pazoeny 7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 8







