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Ilnanupyemble pe3yabTaThl 0CBOEHHsI MPOrpaMMbl « DU3HK)
(FA3OBBII YPOBEHD)

OcBoenune yueOHOro mpenmera «®Dusmka» Ha ypOBHE CPEIHErO OOIIEro oOpa3oBaHUS
(6a30BBIi  ypPOBEHb) JODKHO  OOECIEUUTh  JOCTHIKEHHUE  CICAYIOIUX  JIMYHOCTHBIX,
MEeTanpeAMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJBTATDBI

JlnuHOCTHBIE pe3yNbTaThl OCBOCHHUS yueOHOro mnpeamera «®u3uka» MOHKHBI OTPa)KaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYaroIMXcsi PYKOBOACTBOBAThCA CHOPMHUPOBAHHOM BHYTpEHHEH
MO3UIIUEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OpHEHTAIMH, TO3UTHUBHBIX BHYTPEHHUX
yOeXJeHui, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  OOIIecTBa,
pacuMpeHre KU3HEHHOTO OIbITa U ONBITA JEATENLHOCTH B IMPOIECCE pealn3alid OCHOBHBIX
HarpaBJICHUI BOCIUTATEILHON AESTEIbHOCTH, B TOM UKCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS :

cOpPMUPOBAHHOCTh T'PAXKAAHCKOW TO3MIMHM OOydYaloIIerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00IIeCTBa;

NPUHATHE TPAAUIIMOHHBIX OOIIEYEeNIOBEUYECKUX T'yMAaHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACSITEIbHOCTh B MHTEpPEcaxX Ipa)JlaHCKOro oOLIecTBa,
y4acTBOBaTh B CaMOYIIpaBJI€HUU B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aWMOJIEUCTBOBaTh C COLMAJIGHBIMH HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIMSIMHA ¥ Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSA:

c(OpPMUPOBAHHOCTh POCCUNUCKOMN Ipa’kJaHCKOIM HIEHTUYHOCTH, TAaTPUOTU3MA;

[IEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTIDKEHHUSIM POCCHHMCKHX
y4€HBIX B 001aCTH (PU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOT 0 MTOBEICHHUS;

CMOCOOHOCTh OLIEHHWBATh CUTYAaIMI0 M MPUHUMATh OCO3HAHHBIE PELICHHS, OPHEHTUPYSChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHKCJIE B I€ATEIbHOCTH YUEHOTO;

OCO3HAHUE JIMYHOT'0 BKJIaJ]a B IOCTPOEHHE YCTOMYUBOIO Oy IyIIEro;

4) 3cTeTH4€eCKOro BOCIIMTAHUS:

ACTETHYECKOE OTHOIIEHHWE K MUPY, BKIIIOUast SCTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢u3nyecKoil HayKe;

S) TPyA0BOTr0 BOCIIMTAHUS:

UHTEpEC K pa3IuyHbiM cdepaM MNpodeccHOHANIBHON eATEeNbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (U3MKOH M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HaHHBIA BHIOOp Oymyiiei
npoeccuu U peain30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOPa3OBaHHUIO MU CaMOOOpa30BaHUIO B 00yacTh (U3UKU HA
MPOTSHKEHUH BCEU KU3HU;

6) PK0JIOTHYECKOr0 BOCIIUTAHHUSA:

c(OPMUPOBAHHOCTh JKOJOTHYECKOH KYJIbTYypbl, OCO3HAHUE TJ00AIBHOIO XapakTepa
9KOJIOTUYECKUX MPOOIIEeM;

IJJAHUPOBAHHUE M OCYILECTBJICHHE JACHCTBUI B OKpYKAlOLIEH cpeie Ha OCHOBE 3HAHUSA
LeNned yCTOMYMBOroO pa3BUTHUS YEIOBEYECTBA;

paclIpeHrne OmnbITa JIEeATEJIbHOCTH JKOJOTHYECKOW HANpaBJICHHOCTH Ha OCHOBE
HMMEIOIMXCsl 3HAHUH 10 (PU3uKe;



7) HEHHOCTH HAYYHOTO MIO3HAHMS:

cOpPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS HU3NYECKON HAYKU;

OCO3HAHUE LIEHHOCTH HAayYHOU JeSATeNbHOCTH, TOTOBHOCTh B Mpoliecce U3y4eHUs (QU3UKH
OCYIIECTBIISITH TPOCKTHYIO U UCCIIEIOBATEIBCKYIO AESITeIbHOCTh MHIUBHUIYAJIHHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3naBaTebHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUSA
ba3oBble 1ornyeckue AeicTBUA:

CaMOCTOSTENNFHO (OPMYIHMPOBATh W aKTyaJIM3UpOBaTh MpPOOIEMy, paccMaTpuUBaTh e
BCECTOPOHHE;

ONPENENATh 1eNU AesATeIbHOCTH, 33/1aBaTh apaM eTpbl U KPUTEPUU X JTOCTUKECHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M IIPOTUBOPEYUHSI B PACCMAaTPUBAEMBIX (PU3MUECKUX SIBJICHUSX;

pa3pabarbiBaTh MJIaH PEHICHHS MPOOJIEMbI ¢ Y4ETOM aHaM3a UMEIOIINXCS MaTepUaIbHbIX
1 HEMaTePHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTb, OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LENSM,
OLICHUBATh PUCKH MOCIEICTBUN AeTeIHbHOCTH;

KOOPJMHUPOBATh U BBINOJHATH pabdOTy B YCIOBHUSX PEAJbHOTO, BUPTYaJbHOTO U
KOMOWHHPOBAHHOTO B3aUMO/IEH CTBUS

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

Bba3oBrblie ucciaegoBare/JbCKHe AeHCTBUA:

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBHIMU TOHSITHSIMU M METONaMH (PU3NUECKOU
HayKU;

BIIQJICTh HABBIKAMHU Y4E€OHO-MCCIIENOBATEIHLCKOW W MPOCKTHON NESITEIbHOCTH B 00JIacTh
(bu3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMOMCKY METOJIOB pPEIICHUs 3a1ad
(U3NYECKOro coiep KaHusl, TPUMEHEHUIO Pa3IMYHbIX METOIOB MMO3HAHUS;

BJIAJICTh BHUJAMH JESATEIbHOCTU IO IOJYYEHUIO HOBOTO 3HAHUS, €ro MHTEPIpETaLUH,
npeo0pa3oBaHUID W TPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX CHUTyallUsX, B TOM 4YHUCIE TPH
CO3/1aHUU YYEOHBIX TPOCKTOB B 001aCTH (DU3HKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyaJU3UpPOBATh 3aJlady, BBIJBHUTaTh
TUINOTE3y €€ peIlIeHUsi, HAaXOIWTh AapryMEeHThl [IJIsi JOKa3aTelbCTBA CBOMX YTBEpXKICHH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATH TIOJNYYCHHBIE B XOAE pEIIeHUs 3aJauyd pPe3yJbTaThl, KPUTHUYECKH
OIICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh M3MEHECHHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3aJja4d B 0Opa30BaTEILHOW IEATEILHOCTH, B
TOM YHCJIE TIPU U3y4ECHUH (PU3UKH,

JlaBaTh OIIEHKY HOBBIM CHTYallUsIM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTD 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00JIACTh KU3HEIEATEIbHOCTH;

yMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX PEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE €U, IIPEAJIaraTb OPUrHHAJIBHBIE MOAXO/bl U PELICHMUS;

CTaBHUTb NMPOOJIEMBI U 331a4H, IOMYCKAIOIINE AIbTEPHATUBHBIC PELICHUSI.

Pabora ¢ undgopmanueii:

BJIAJICTh HABBIKAMH TMOJydeHUsT HHPOpMAIUU (PU3NIECKOTO COASPIKAHUS M3 MCTOYHHKOB
pa3HBIX THUIOB, CAMOCTOATEIBbHO OCYIICCTBIATh TOMCK, aHalU3, CHUCTEMATH3alHUI0 W
WHTEPIpETAi0 HH(OOPMAIINH Pa3JIMYHBIX BUI0B U (DOPM MpEaCTaBICHUS;

OLIEHUBATH JOCTOBEPHOCTh HH(OPMALINH;

UCMONBb30BaTh CpPEeACTBA HMHPOPMANMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJOTHH B
pellleHUH KOTHUTHBHBIX, KOMMYHHMKATHUBHBIX M OPraHH3alMOHHBIX 3a7a4 C COOI0JeHHEM
TpeOOBaHMIT SPrOHOMHUKH, TEXHUKHA OE30MaCHOCTH, TUTHEHBI, peCypCoCcOepEKEHUS, MPAaBOBBIX U
TUYECKUX HOPM, HOpM HH(OpMAIIMOHHOM 0€301aCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJACPXKAHUSA B PA3MUUHBIX ¢opMarax ¢ ydETOM
Ha3HaueHWs WHGOpMAIMU W [ENeBOM AayIuTOpWH, BHIOMpas ONTHMAIbHYI (opMmy
MPEJICTABJICHHS U BU3yaIU3alllH.



KoMMmyHHKaTHBHBIE YHMBepCaJbHbIe y4eOHbIe 1eiiCTBHA:

OCYUIECTBIISATH OOIIEHNE Ha YPOKax (PM3UKH U BO BHE-YPOUHOM EeATEIbHOCTH;

pacro3HaBaTh NPEANOCHIIKH KOH(PIMKTHBIX CUTYallul U CMIr4aTh KOH(IUKTHI,

pa3BEPHYTO W JIOTMYHO H3J1araTh CBOK TOYKY 3PEHHUS C MCIOJb30BAHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAH/JIHON U WHIUBHUIYaJIbHON pabOTHI;

BBHIOMpPATh TEMATHKYy W METOJbI COBMECTHBIX JCUCTBUI C y4€TOM OOIIUX HHTEPECOB H
BO3MOXXHOCTEH Ka)/10ro 4jeHa KOJUIEKTUBA;

NPUHUMATh 1€ COBMECTHOW JI€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPAWHHUPOBATh
JICUCTBUSL TIO €€ JOCTHKEHUIO: COCTaBJSATH IJIaH JACHCTBUU, paclpeneisiTb pojau C Y4ETOM
MHEHHI y9aCTHUKOB, 00OCYXKIAaTh pPe3yIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIa/Ia M KaXKJOr0 yYaCTHUKA KOMaH/Abl B OOIIUI pe3yJbTaT
0 pa3pabOTaHHBIM KPUTEPHSIM;

npeJiaraTh HOBBIE MPOEKTHI, OIEHWUBATh WJEH C TO3MIIMH HOBH3HBI, OPUTHMHAIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETUYECKOE TOBEACHUE B PA3IMYHBIX CHUTYaIlHsX,
MIPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh HHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBepcaabHbIe yueOHbIe 1eiicCTBUS
Camoopranuzanus:

CaMOCTOSITENIFHO OCYIIECTBJISTh MMO3HABATEIbHYIO ACSATENHHOCTh B 00NACTH (U3UKH H
aCTPOHOMUH, BBISIBJISTH TPOOJIEMBI, CTABUTH U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IJIAH PEUICHUS Pacu€THBIX M KauyeCTBEHHBIX 3a/ad, IUIaH
BBITIOJIHCHUSI TMPAKTHUYECKOM pabOThl € Y4YETOM HMMEIOMUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEW U MPEAIOYTECHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM;

pacuupsITh paMK{ y4eOHOT O IIpeMeTa Ha OCHOBE JIMYHBIX MPEAMOYTCHHIA,

JienaTh OCO3HAHHBIN BBIOOP, apryMEeHTHPOBATh €ro, Opatb Ha ce0si OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATH MTPHUOOPETEHHBIN OIBIT;,

croco0cTBOBaTh (OPMUPOBAHMIO U TPOSIBICHUIO OPYIOUIUH B 001acté  (U3HKH,
MTOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYyPHBIA YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHATbHbI HHTEJIJIEKT:

JlaBaTh OIICHKY HOBBIM CHTYaIlUsIM, BHOCHTh KOPPEKTHUBBI B JESITEIBHOCTb, OLICHHBATH
COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BJIQJICTh HaBBIKAMHU MO3HABATEIHLHOW pedIeKCHM KaK OCO3HAHMS COBEpIIAEMbIX JEHCTBUN
Y MBICIIUTEIILHBIX MTPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUIA;

MCIOJIb30BaTh MPUEMBI pedIeKCUU SISl OLIEHKH CHUTYalluH, BHIOOpa BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U @PT'YMEHTHI IPYTUX IPU aHAJIM3€E PE3yJIbTaTOB AESITEIbHOCTH;

MPUHUMATH ce0s, TOHUMas CBOM HEJJOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U APT'YMEHTHI APYTUX IPU aHAJIM3€E PE3YJIbTAaTOB JIEATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nmporecce mocTHkeHUsS THYHOCTHBIX PE3YJIHTATOB OCBOSHUS MIPOTrPaMMBbI IO (PU3UKeE st
YPOBHsI CpeIHEro o0Iiero o0pa3oBaHusi y OOYYaIOIIUXCS COBEPIIEHCTBYETCS dMOLMOHAIBHBIN
WHTEIJUICKT, PEANoIaraumii copMUpOBAHHOCTS:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIOCOOHOCTh MOHMUMATh CBOE SMOI[MOHATIBHOE COCTOSIHHE,
BH/JICTh HATIPABJICHUS Pa3BUTHUSI COOCTBEHHOW IMOILMOHAIBLHON cephl, OBITH YBEPEHHBIM B Ce0€;

CaMOpETyJIMPOBAHUA, BKJTIOYAIOIIIETO CaMOKOHTPOJTb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHAIHHBIM
W3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAallMM, BKIIIOYAIOIIEH CTpEMJIEHHE K JOCTH)KEHHUIO IEeIH U YCIHeXy,
ONTUMM3M, HHULIUATUBHOCTh, YMEHHE IEMCTBOBAThH UCXOS U3 CBOMX BO3MOXKHOCTEH;



SMMATHUH, BKJIOYAIOIIEH CHOCOOHOCTh MOHMMAaTh SMOLIMOHAIBHOE COCTOSIHHE ApPYTHUX,
YUUTBIBATH €70 MPU OCYIIECTBIEHUU OOIIECHHUS, CTIOCOOHOCTh K COYYBCTBUIO M COMEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIIOYAIOLINX CIOCOOHOCTh BHICTPAMBAaTh OTHOLIEHUS C APYTHUMH
JIOABMH, 320 OTUTHCS, IPOSBIISATH HHTEPEC U pa3periaTh KOH(IUKTHI.

HPEJMETHBIE PE3YJIBTATBI

K xonny o6yuenus B 11 kiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM ypOBHE JOJKHBI
oTpakaTh COPMUPOBAHHOCTD Y O0YYAIOLIMXCS YMEHUMN:

JIEMOHCTPUPOBATh Ha MPUMEpPaxX POIb U MECTO (U3UKUA B (OPMHPOBAHUU COBPEMEHH O
HAay4YHOM KapTUHBI MUpPA, B Pa3BUTUHU COBPEMEHHOM TEXHUKH U TEXHOJOTHM, B MPAKTHYECKOU
NeSITEebHOCTH JTFOJICH, IIENIOCTHOCTh M €UHCTBO (PU3MUYECKON KapTUHBI MUPAa;

VUUTBIBATH TPAHUIBl TMPUMEHEHHS W3YYCHHBIX (U3WYECKUX MOJENeil: TOYeUHBIH
ANIEKTPUYECKUI 3apsi, Jyd CBEeTa, TOYEYHBIH HCTOYHUK CBETa, SAEpHas MOJAENb aToMa,
HYKJIOHHAsI MOJI€JIb @aTOMHOT O si/ipa MPU pelieHuH PU3NUEeCKUX 3a]1a4;

pacrio3HaBath (u3MyecKkue SBJICHUS (IIPOLECChl) M OOBACHATH UX HAa OCHOBE 3aKOHOB
SIIEKTPOAMHAMHUKHN M KBAHTOBOM (DM3MKH: IIEKTPHUECKAsi MTPOBOJUMOCTbD, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MArHUTHOE JEHCTBUS TOKA, B3aMMOJEHCTBUE MArHUTOB, 3JIEKTPOMATrHUTHAS
WHIYKIUSA, JACUCTBHE MAarHUTHOT'O IOJISI Ha MPOBOJHUK C TOKOM M JIBIDKYIIMMCS 3apsii,
AIIEKTPOMArHUTHBIE KOJIEOaHUS U BOJHBI, IPSIMOJIMHEHHOE PaclpOCTPAHEHUE CBETA, OTPAXKEHHUE,
npejoMieHue, uHTepdepeHuus, Audpakuus | TMOJsIpU3alus CBeTa, JUCIEepCUsi CBeTa,
doTornekTpudeckuid 3¢dekT (hoTodddeKT), CBETOBOE JaBICHNUE, BOSHUKHOBEHHUE JTMHEHYATOrO
CIIEKTpa aTOMa BOOPO/ia, €CTECTBEHHAsI U UCKYCCTBEHHAsI paiMOaKTUBHOCTH;

OINKCHIBATh M3YYEHHbIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKUE, MATHUTHBIE, ONTUYECKUE,
IEKTPUYECKYIO IPOBOAUMOCTb PA3JIMUHBIX CPEA) U AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI),
UCHONB3YS (U3NYECKUE BEIUYUHBL: JJICKTPUUYECKUN 3apsill, CHJIA TOKa, JJIEKTPUUECKOe
HaIpsKEHHE, 3JIEKTPUUECKOE COMPOTUBIIEHNE, PA3HOCTh MOTEHILIMAJIOB, 3JIEKTPOABUKYIIAs CHIIA,
paboTa TOKa, MHAYKIUS MarHUTHOTO MOJs, cuia Amrmepa, cuia JlopeHia, WHIYKTHBHOCTH
KaTyIlIKU, SHEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOIO IOJiei, mepuoj U 4acroTa KojiebaHuwil B
KoJIe0aTeIbHOM KOHTYpE, 3apsi U CUjla TOKa B MPOIECCe FapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosnebaHuii, (POKycHOe pacCTOSHHUE U OINTHYECKas Cujaa JIMH3bI, NMPH OMUCAHUH MPAaBHIBHO
TPaKTOBaTh (DM3MYECKUN CMBICI HCHOJIB3YEMBIX BEIMYWH, MX OOO3HAUEHUS W EIUHUIIBL,
yKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE NaHHYIO (PU3NYECKYIO BEIMIUHY C IPYTUMHU BEITUYUHAMU;

ONUCHIBATh H3YYECHHbIE KBAaHTOBBIC SIBJIEHUS M TPOLECCHl, HUCHOIb3ys (PU3NUECKHE
BEJIMYUHBL: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJH, JJIMHA BOJIHBI M YacTOTa CBETAa, DHEPIUs U
uMIynabc ¢GOTOHa, MEpUoi IModypaclajga, SHEPrus CBSA3M ATOMHBIX fJep, HPH OMHMCAHUU
MPaBWIBHO TPAaKTOBAaTh (U3UUYECKUI CMBICI HCIOJb3yeMbIX BEIWYUH, HUX OOO3HAUEHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE AAaHHYIO (U3MUYECKYIO BEIMYHUHY C JAPYTUMH
BEJTMYMHAMU, BBIUUCISATH 3HAaUCHUE (PU3UIECKON BEIHMUYNHBL;

aHaJIM3UPOBATh (PU3MUECKHE IPOLECChl U SBICHMS, UCHONb3Yys (PU3MUYECKHE 3aKOHBI U
OpUHIUOBL: 3akoH OMa, 3aKOHBl MOCIENOBATEIbHONO M  IApaAJUIENIbBHOIO COEIUHEHUS
OPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3akoH 3JIEKTPOMAarHUTHOM  MHAYKLIHMH, 3aKOH
IPSIMOJIMHEUHOTO PAcCIpOCTPAHEHUsI CBETA, 3aKOHbl OTPAKEHUSl CBETAa, 3aKOHBI IPEIOMJIICHUS
cBeTa, ypaBHeHHEe DOiHmTeHa M1 ¢GoTodddexkTa, 3aKOH COXpaHEHUS DSHEPruH, 3aKOH
COXpaHEHHUS MMIyJbCa, 3aKOH COXPAaHEHHUS OJIJIEKTPUYECKOr0 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMcia, MOCTyJaThl bopa, 3aKOH paJuoOaKTUBHOIO pacraja, Mpd 3TOM pas3iudaTh
CIIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE W yCIOBUS (TpaHUIIB,
00J1aCTH) MPUMEHUMOCTH;

ONpENeNATh HalpaBiIE€HUE BEKTOpAa MHIYKLIHMH MArHUTHOI'O IOJs MPOBOJHHKA C TOKOM,
cwiibl Amniepa u cwibl JIopeHna;

CTPOUTD U ONHKCHIBATh H300pa’keHUE, CO3/IaBaeMOe IJIOCKUM 3€pKaJioM, TOHKOM JTMH301;

BBIMOJHATD SKCIIEPUMEHTHI MO MCCIEAOBAHUIO (PU3MUECKUX SBJICHUM W MPOILIECCOB C
UCTIONb30BAHUEM TMPSMBIX M  KOCBEHHBIX HM3MEPEeHMi: Tph dITOM  (OPMYIUPOBATH
npobiieMy/3ajady W TUNOTE3y y4eOHOro OJKCIEpMMEHTa, COOMpaTh YCTAaHOBKY U3
IIPEJI0AKEHHOT0 000py10BaHNUs, IPOBOJUTH OIBIT U (POPMYJIUPOBATH BBIBOJBI;



OCYILECTBJISATh TPSIMbIE W KOCBEHHBIE H3MEPEHUsS] (PU3NUECKUX BEIUYHH, MPU ITOM
BbIOMpATh ONTHMANBHBIA CIMOCOO HM3MEPEHHS U HCHOJIb30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOTPENTHOCTEN U3MEPEHUH;

MCCIIEZIOBATh 3aBUCHMOCTH (PM3NYECKUX BEJIIMYHMH C UCIIOIb30BAHUEM MPSIMBIX N3MEPECHUIA:
P 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJbTAThl MOJYYECHHOW 3aBUCHMOCTH
(u3MYEeCKMX BEIMYMH B BHUAEC TaOIMIl W TpapuKoOB, JAejaTh BBIBOJIBI IO pe3yJbTaTaM
HCCIIEIOBAHUS;

coOoaTh MpaBuiia 0€30MacHOrO Tpyda NpH NPOBEAECHHWU MCCIEAOBAHUNA B pPaMKax
y4eOHOrO JKCINEpPUMEHTa, Y4eOHO-HUCCIIEAOBATENLCKOM M  TMPOEKTHOM  JEeATeNhbHOCTH C
WCIOJb30BAHNUEM HU3MEPUTETHHBIX YCTPOMCTB U 1a00OpaTOPHOrO 000PYIOBAHUS;

pemaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOW (PU3HUECKON MOJIEeNbl0, HCIONb3Ys
(u3rYecKre 3aKOHbI U TIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4i BHIOMPATh GU3HUECKYIO
MOJI€NIb, BBIACTATH (PU3NYECKUE BEIMYMHBI U (OPMYJIIBI, HEOOXOAUMBIE JUIA €€ pEeIIeHHUs,
MTPOBOJIUTH PACUETHI M OIEHUBATh PEATbHOCTH TOJYYCHHOT'O 3HAYCHUSI (PU3NYECKON BEIMYNHBI;

pelath KaueCTBEHHBIE 3aJauM: BBICTPAMBAaTh JIOTMUECKH HEMPOTUBOPEUHMBYIO IIEMOYKY
paccyxJIeHUu# ¢ OIOpOi Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBJICHNUS;

WCIOJIb30BaTh TMPH pEIIEHWH Y4eOHBIX 3a7a4 COBPEMEHHbIe WH(OPMAIMOHHBIE
TEXHOJIOTUM JIi TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAMU M IPEICTaBICHUS Y4eOHOW U
HAy4YHO-TIOMYJISIpHOM HHGOpManuu, MOTYy4YeHHOW U3 pPa3lIUYHBIX HMCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIyYaeMYI0 HHPOPMAIHIO;

OOBSCHATH MPUHIIMIBI JCHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyaTh
YCJIOBHS X 0€30MaCHOrO MCMOJIb30BAHUS B IOBCETHEBHOMN KU3HH;

MPUBOAUTH NMPUMEPHI BKJIa/la POCCHUCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKu, B 00bSCHEHHE MPOLECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUIA;

UCMONBb30BaTh TEOPETUYECKUE 3HAaHUA MO (QHU3UKE B TMOBCEIHEBHOM KH3HU IS
obecrieyeHus1 6€30MaCHOCTH MPU OOPAIEHUHU ¢ TPHUOOPAMHU ¥ TEXHUYECKUMH YCTPOUCTBAMM, IS
COXpaHEHUS 3/I0POBbsI U COOJIIOICHUSI HOPM YKOJIOTHYECKOT 0 TTOBECHUS B OKpYKAIOIIEH cpene;

paboTaTk B rpyMIe C BHIMOIHEHUEM Pa3JIMUHBIX COIMATLHBIX POJICH, TIFIAHUPOBATH PabOTy
TPYNIbl, PAIMOHAIBHO pacHpeAesiATh OOs3aHHOCTH H  IUJIAHUPOBAThH JIEATEIHHOCTh B
HECTaHJApPTHBIX CUTYallMsIX, aeKBaTHO OLEHUBATh BKJAJ Ka)XJOr0 U3 YYACTHUKOB TPYMIbI B
peleHue paccMaTpUBaeMOu MPOOIEMBI.

Conep:xanue yueOHOro npeamera « @uzuka»

11 KJIACC
Pa3nen 4. dnexkTpoguHaMuka

Tema 3. Maznummnoe noye. I1eKmpomMacHUMHAA UHOYKYUS

[TocrossHHbIE MarHuThl. B3auMMOnENCTBHE MOCTOSHHBIX MArHUTOB. MarHutHOE mOJIE.
BexTop MarHuTHON MHAYKUMU. [IpuHIUI cynepno3uuy MarHUTHBIX 1oJIeH. JINHUY MarHUTHOU
uHayKuu. KapTuHa JIMHUI MAarHUTHON MHAYKITUH TOJISL TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oje MpOBOJHUKA C TOKOM. KapTuHa JAMHUN MHAYKUUHW MAarHUTHOIO IOJIS
JUIMHHOT'O MPSMOro NMPOBOAHUKA M 3aMKHYTOT'O KOJIBLIEBOI'O NMPOBOAHHMKA, KATYHUIKH C TOKOM.
OmneiT Opcrena. BzaumonelictBue NpOBOAHUKOB C TOKOM.

Cuiia Amnepa, €€ MOYJIb U HalIPaBJICHUE.

Cuna Jlopenua, e€ wmoayJib WU HampaBieHue. J[BUKEHHE 3apsyKEHHOM YAacTHUIBl B
OJTHOPOJHOM MarHuTHOM noje. PaGora cuisl Jlopenua.

SIBaeHue ANEKTPOMArHUTHONW WHAYKOUU. IIoTOK BEeKTOpa MAarHUTHOW WHIYKIIUU.
DNEeKTPOABMKYLIAs CUIa UHAYKIHMH. 3aKOH JIEKTPOMarHuTHON nHAyKuuu Papases.

BuxpeBoe »iiekTpuueckoe mose. DIEKTPOABMIKYIIAs CHJIa WHAYKIMM B IPOBOJHHKE,
JBOKYIIEMCS TOCTYNATENbHO B OTHOPOJHOM MAarHMUTHOM I10JIE.

IIpaBuno Jlenna.

NunykTuBHOCTD. SIBIIEHHE CAMOMHIYKIIMU. DIEKTPOABHKYILAS CHJIa CAMOUHIYKIIUH.

DHeprusi MarHUuTHOTO MOJISt KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.



TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: MOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThl, 3JIEKTPOJBUIaTENb, YCKOPUTEIN JIEMEHTAPHBIX YACTUL, MHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIIOHEHUE ANEKTPOHHOI0 MyYKa MarHUTHBIM ITOJIEM.

JIvHUM MHIYKUUH MAarHUTHOTO TOJIA.

B3auMoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBaeHuE 3JIEKTPOMArHUTHOW UHYKITHH.

IIpaBuino Jlenua.

3aBUCUMOCTh 3JICKTPOJBUKYIIEH CHUJIBI MHAYKIHMH OT CKOPOCTH U3MEHEHUS MAarHUTHOTO
MOTOKA.

SIBreHrE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomul

N3ydeHne MarHuTHOrO MoJIsi KATYLIKHA C TOKOM.

UccnenoBanue neicTBUS NOCTOSHHOIO MAarHUTA HA PaMKY C TOKOM.

HccnenoBanue ABIEHUS 3JIEKTPOMAarHUTHOW MHTYKIIUH.

Pa3nen S. KoJsiebanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Kojiedanus

KonebatenpHass cucrema. CBoOoaHble MexaHudeckue KosiebaHus. I apMoHUYeckue
konebanus. Ilepuon, wactora, ammumtyna u ¢asza konedanuil. I[IpyKUHHBIH MasTHHK.
MaremaTuyeckuii MasTHUK. YpaBHEHHWE TapMOHMYECKHX KoJieOanuil. [IpeBpalieHue sHepruu
[IPU TapMOHUYECKUX KOJIEOAHHUSIX.

KonebatenpHbiii KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIC KONEOAHUS B HICATLHOM
KoJIe0aTeJIbHOM KOHType. AHAJOrus MEXKJIY MEXaHMYeCKMMH M 3JIeKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs PHEPTUU B HUJ€aTbHOM KojebaTeIbHOM
KOHTYpe.

[IpeacraBieHne o 3aTyXaloNMX KoneOaHUAX. BBIHYKIEHHbIE MEXaHUYECKHE KOJeOaHHs.
Pe3onanc. BeinyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHMSI.

ITepemennsplii Tok. CHUHYycOUJaIbHbBIN NepeMEHHbIH TOK. MOIIHOCTh MEPEMEHHOI0 TOKa.
AMIUIMTYAHOE U A CTBYIOIIee 3HAaUSHHE CUJIbI TOKA U HATPSKEHUS .

Tpanchopmatop. IIponsBoacTBo, mepemaya M MOTpeOICHHUE AIEKTPUUECKOW HHEPrUH.
DKONOruueckue pUCKM TpU TPOM3BOJACTBE dJIEKTpodHepruu. KynbTypa uCHOIb30BaHUS
JIEKTPOIHEPIUU B [IOBCEHEBHOM KU3HU.

TexHuuecknue yCTpOWCTBA M IIPAKTHUYECKOE IIPUMEHEHHUE: DJJIEKTPUYECKUN 3BOHOK,
reHepaTop NepeMEeHHOr0 ToKa, JMHUM 3JIeKTponepesay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHON CHCTEMBI (MIPY>KUHHBINA HJIM MaTeMaTHYECKHH
MasITHUK).

Halnronenne 3aTyxarommx Koaebanui.

HccnenoBanue CBOMCTB BHIHYKEHHBIX KOJIEOaHUH.

HaGnronenne pe3onanca.

CBOOOTHBIE AJIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumiorpaMmbsl  (3aBUCUMOCTH  CHJIBL  TOKa M HalpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIeOaHUH.

Pe3onaHc npu mocienoBaTeNbHOM COECIUHEHMM pe3ucTopa, KaTYIIKH WHIAYKTUBHOCTH U
KOH/IEH caTopa.

Mogenb TUHUH 3JIEKTPOrepeaayn.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

HccnenoBanue 3aBUCMMOCTH NEPHUOJIA MAJIBIX KOJIEOAHUH rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl I'py3a.



HccnenoBanue MEpeMEHHOrO TOKAa B LENM U3  IOCIEAOBATEIBHO COCAUHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbIE 60JIHbL

MexaHuueckue BOJIHBI, ycloBus pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus
u januHa BoJHBL lomepeuHble W mpoposibHblE BOMHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CxkopocTb 3ByKa. ' pomkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS HM3JIy4EHUs SJIEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHtanus BekTopoB E, B, V B asnektpomarHutHON BoiHe. CBOICTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpakeHHe, IpeToOMIIeHHe, Toysapu3anus, audpaknus, uHTephepenuus. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[lkanma 3JIeKTPOMarHUTHBIX BOJIH. [IprMeHeHNe 3JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHLHKIIBI paiuOCBSI3H U TesneBUIeHHs. Paguonokamus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOILEH Cpebl.

TexHuueckne yCTpOMCTBA U MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIBTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAMIIMHE, pajap, paauonpuEMHHK, TEIEBHU30D,
aHTeHHa, TenedoH, CBY-meus.

Jlemoncmpayuu

Obpa3oBaHue U pacpoCTpaHEHHE MOMEPEYHBIX U TPOAOIBHBIX BOJH.

Koneb6momeecs Teo Kak HUCTOYHUK 3BYKA.

HaburoneHue oTpaxxeHus 1 MpeIoMIIEHUSI MEeXaHUUECKUX BOJIH.

Hab6umonenue nareppepeHun 1 Jupakiiil MEXaHU4eCKUX BOJIH.

3BYKOBOM pe30HAHC.

HalOnroneHre CBSI3M TPOMKOCTH 3BYKa M BBICOTBI TOHa C aMIUIMTYAOH M 4YacTOTOU
KOJICOaHHMIA.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJH:  OTPaXKEHHE, IPEIOMIICHHE,
nonsipusanus, tudpaxius, UHTephepeHns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMonuHeitHOE pacIpOCTpaHEHUE CBETA B OHOPOJHOM Cpelie.
JIyu cBeta. ToueUyHBIN UCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHbl OTpakeHUs cBera. llocTpoeHne n300pa)k€HUl B IJIOCKOM
3epKalie.

[Ipenomnienne cBeta. 3akoHBI MpelOMJIEHHS cBeTa. AOCOMIOTHBIA MOKa3aTesb
npesnomieHus. llonHoe BHyTpeHHee oTpaxeHue. lIpenenpHbIl yron MOJHOrNO BHYTPEHHETO
OTpaKEHUSI.

Hucnepcus ceeta. CnoxkHbli coctaB Oenoro csera. L{ser.

CoOuparoniue M pacceuBaromue JauH3bl. ToHkasg snH3a. DOKYCHOE paccTOsiHUE U
OINTHYECKAas cuiia TOHKOW NHH3BL. [locTpoeHne n3o0pakeHuil B cCOOMPAIONIUX U PACCEHBAIOLINX
sH3ax. ®opMyiia TOHKOW JUH3bI. YBEIUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBass ontuka. WnaTepdepenmuss cBeta. KorepeHTHbIE HWCTOYHUKUA. Y CIOBHS
HaOJIIOCHUSI MAKCUMYMOB U MUHMUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOT'€PEHTHBIX HCTOYHUKOB.

Hubpakuust cBera. [udpakuuoHHas pemérka. YcClIoBUE HaOMIOACHHS TIABHBIX
MaKCUMYyMOB TIPH MaJeHHH MOHOXPOMAaTHYECKOI'0 CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHudeckue yCTpoHcTBA M NpPaKTUYECKOE MpPUMEHEHHe: OYKH, Jymna, (oToammapar,
MPOEKIMOHHBIA ammapar, MHMKPOCKON, TEJIeCKON, BOJOKOHHAs OINTHKA, Au(pakiuoHHAS
peméTka, moNsTpou..

Jlemoncmpayuu

[TpsMonuHelHOE paclpoCTpaHEHHe, OTpa)K€HUEe M IpesiomiieHue cBera. OnTuueckue
puOOPHI.



ITonmHOE BHYyTpeHHEE OTpakeHHe. Mozenb cBETOBOA.

HccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.

Monenu MUKpOCKONa, TEJIECKOIA.

Hab6mronenne naTepdepeHIium cBeTa.

Ha6mronenne nudpakiuu ceera.

HaGnronenne nucniepcuu cBera.

[Tonyyenue cnekTpa ¢ MOMOIIbIO MPU3MBI.

[Tonmyuenue criekTpa ¢ MOMOIIBI0 TUPPAKITUOHHOHN PEIIETKH.

HaGnroaeHue moaspu3aluu CBETa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenne mokaszaTess MpeaToMIICHHS CTeKJIa.

HccnenoBaHue cBOMCTB N300pakeHUH B JIMH3AX.

Habmonenne nucnepcuu cBeta.

Paznen 6. OcHOBBI crieninaIbHOM TEOPUH OTHOCHUTEIbHOCTH

I'paHnIBI TPUMEHUMOCTH KJIACCUYECKOM MexaHuKH. [locTymarsl cnenuanbHOM Teopuu
OTHOCUTEIBHOCTUA: HMHBAPHAHTHOCTh MOAYJS CKOPOCTH CBE€Ta B BaKyyMe, MPUHLHII
OTHOCUTEIBHOCTU DUHINTEWHA.

OTHOCHUTENILHOCTh OJTHOBPEMEHHOCTH. 3aMeJIEHNE BPEMEHHU U COKpAIEHUE JJINHBI.

DHeprust U UMIYJIbC PEJIITUBUCTCKON YaCTUIIBL.

CBs13b Macchl € 3HEPrueil U UMITYJIbCOM PEISITUBUCTCKON YaCTULIbl. DHEPrUs MOKOSI.

Pa3znen 7. KBanToBasi puznka

Tema 1. Dnemenmol K6AHM 060U ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEpruu (HOTOHA C €ro 4acTOTOW. DHEPrusl U UMITYJIbC
¢doToHa.

OtkpeiTe U  ucciegoanue ¢oroddpdekra. Ombitel A. I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBuenue DitHmreiiHa s pororddekra. «KpacHas rpanuna» ¢porodddexra.

JaBnenue ceera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE JENCTBUE CBETA.

TexHuyeckue ycTpoicTBa M MpPaKTUYECKOE MpUMEHEeHHEe: (OTOAIEMEHT, (OTONATUHK,
COJIHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otord ekt Ha yCTaHOBKE C IUHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHemHero Gporoaddexra.

Ceeroauon.

Conneunas G6aTapes.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OnbiTel Pesepdopna no paccesHuro o -yactul. IlnanerapHas
Mozenb atoMa. Ilocrynatel bopa. M3nmyuenue u norsjouieHue GOTOHOB MpU MEPEXO0JIEe aToMa C
OJIHOTO YpOBHSI SHepruu Ha Jpyrod. Buabl cnekTpoB. CHeKTp ypOBHEH 53HEPruu aromMa
BOJIOpOJA.

BonnoBbie cBoiicTBa yactuil. Bonusl ne bpoiis. KopnyckyiasipHO-BOJHOBOM Tyaan3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIy4CHHE.

TexHuueckne yCTpOMCTBA M INPAKTHYECKOE IPUMEHEHME: CIEKTPAJIBHBIA aHaIU3
(crieKTpOCKoOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Omnpenenenue 1JIMHBI BOJIHBI Ja3epa.

Habmonenne nuHeyaThIX CIIEKTPOB U3ITydEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

Habmoienne muHeivaToro crekrpa.

Tema 3. Amomnoe aopo



OKCIEPUMEHTBI,  JOKa3bIBAIOLIME  CIOKHOCTb  CTPOCHHA  sjpa. OtkpeiTHE
panuoaktuBHOCTU. OnbITH Pe3epdopaa mo ompenenennio coctaBa paaAuoaKTUBHOTO U3TyYEHUSI.
CoiicTBa anba-, 6era-, raMMa-u3nydeHus. BiausHue paanoakTHBHOCTH Ha )KUBbIE OPTraHU3MBI.

OTkpbeITHE TPOTOHa W HeWTpoHa. Hyknonnas moxpens siapa ['eiizenOepra—lBaHeHKO.
3apsg sapa. MaccoBoe uncio siapa. M3oronsl.

Anbda-pacnaa. DIEKTpOHHBIM M MO3UTPOHHBIN Oera-pacnan. ['amma-uziydenue. 3akoH
PaaMoOaKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sape. Slnepubie cuibl. JlegekT Macchl sapa.

Snepnbie peakunu. JlesieHue U CUHTES sAep.

SAnepusiii  peaktop. TepmosimepHblii cuHTe3. I[IpoOieMbl W TMEPCHEKTHUBBI  SACPHOU
SHEPreTUKHU. DKOJIOTUYECKHUE aCIIEKTHI SIIEPHON SHEPrETUKH.

DneMeHTapHble YacTUIbl. OTKpBITHE TO3UTPOHA.

MeTozbl HAOIIOJEHHS U PETUCTPALIMU AJIEMEHTaPHBIX YaCTHUIL.

®dynnaMeHTanbHbIEe B3auMoiecTBUA. ENMHCTBO Qu3nueckoit KapTHHBI MU pA.

TexHuueckne yCTpOMCTBA M NPAKTHUECKOE IPUMEHEHHUE: JTO3UMETp, Kamepa BuibcoHa,
SIIEPHBII peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

HccnenoBanue TpekoB 4acTuil (TI0 TOTOBBIM (poTorpadusam).

O6o0maronee noBTOpeHne

Ponp ¢u3ukum u acTpoHOMUHM B SKOHOMHUYECKOH, TEXHOJIOTHYECKOW, COIHATIHHOU U
THYECKON cdepax AesATeNPHOCTH YeNOBeKa, pOJib M MecTO (HU3UKM U aCTPOHOMHH B
COBPEMEHHOW HAy4YHOH KapTHHE MHUpa, poJib (U3HYECKOW Teopur B (HOPMHUPOBAHHH
MPEICTaBICHUH 0 (PU3NYECKON KapTHHE MHPa, MeCTO (PU3HUECCKOW KapTHHBI MUpPA B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTaBICHUI O IPUPOLE.

MesknpeaMeTHbIEe CBA3U

Uzyuenue kypca ¢usuxu 6a3zoBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4y&ToM
COZIEPXKATENIbHBIX MEXIPEIMETHBIX CBfA3€H C KypcaMH MAaTeMaTUKH, OHOJOTMHU, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsmus, CBSI3aHHBIE C W3YYEHHEM METOAOB HAYYHOI'O ITO3HAHMUS:
SBJICHUE, HAay4HbIM (QakT, rumoresa, ¢u3ndeckas BeIHMYMHA, 3aKOH, TEopHs, HaOII0JeHUE,
9KCIIEPUMEHT, MOJIEJINPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peuieHHe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYeckne (DYHKIIMH: CHUHYC,
KOCHUHYC, TAaHIE€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIAECTBO, BEKTOPBI M HX
MPOEKIIMU HAa OCH KOOPAMHAT, CJOKEHHUE BEKTOPOB, NMPOM3BOAHBIC AIIEMEHTAPHBIX ()YHKIIHM,
MPU3HAKHU TOJJ00Us TPEYTOJILHUKOB, OIMpeIesieHre TII0IMAU TUIOCKUX (Guryp nu oobéma ted.

bBuonocusa: snextpuueckue SBICHUS B JKUBOM MpUpPOAE, KoyeOaTeNbHbIE IBUKEHUS B
KUBOM MPUPOAE, ONTHUYECKUE SIBICHHUS B KUBOH INpuUpoAe, ACHCTBUE paaHAllMM HA >KHUBbIE
OpraHU3MBbl.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KpUCTaJUIMYECKas CTPYKTypa TBEPIABIX Tel,
MEXaHHU3Mbl 00pa30BaHMs KPUCTAININUECKON PEIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE MOMIOCA 3E€MJIM, 3aJI€KU MArHUTHBIX pyA, (GOTOChEMKA 3€MHOU
MOBEPXHOCTH, MPECKa3aHNUEe 3eMIIETPSICEHU .

Texnonocus: NTMHUM 3JIEKTpoIlepeaad, TeHepaTop NEPEMEHHOr0 TOKa, 3JEKTPOJBUTATEIb,
WHIYKIMOHHAsT TIeYb, pajaap, paauoNnpuéMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN amnmnapaT, BOJOKOHHAs ONTHKA, COJTHEUHast ObaTapes.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KoJsinuecTBo 4yacoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHMe pa3iejioB U TeM MPOrPaMMbI B Konrpoabubie | Ilpakruyeckue | (uudposbie)
cero paboThl padoThI o0pa3oBare/bHbIE
pecypchl
Paznen 1. JIEKTPOANMHAMUKA
bubmuorexa [IOK
1.1 MarnuTtHoe noJje. DIeKTpOMarHuTHas MHAYKIUS 10 1 2 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 10
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bubmoreka [IOK
2.1 MexaHr4ecKHe 1 JIEKTPOMarHUTHbIC KOJICOaHMS 8 1 https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
2.2 MexaHndecKkue 1 JIEKTPOMarHUTHbIE BOJIHBI 6 1 https:/m.edsoo.ru/7f41c97c
bub6mmoreka [JOK
23 Omrika 1 ! 4 https://m.edsoo.ru/7f41c97¢
2.4 W3nmydeHust u CrieKTpsl 2
Hroro no pazaeny 27

Paznen 3. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OCHOBBI CEUAILHON TEOPHUHU OTHOCUTEILHOCTH 3 bubmmorexa LIOK
) H p https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 3
Pasznea 4. KBAHTOBAS ®PU3UKA
. bubmmoreka [IOK
4.1 DJeMEHTHI KBAHTOBOU ONTUKU 5 https://m.edsoo.ru/7f41c97c
bub6mmoreka [JOK
42 Crpoenme atoma 4 I https://m.edsoo.ru/7f41c97¢c
bu6morexa IJOK
43 ATOMHOE SJ1p0. DIeMeHTapHbIEe YaCTHYbI 9 1 https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 18
Pa3znen 5. OBOBIIAIOHIEE TIOBTOPEHHUE
bubmumoreka [IOK
6.1 Obobmaromee nosToperue 10 https://m.edsoo.ru/7{41c97¢c
Hroro no pazaeny 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

TemaTnyeckoe IaHUPOBaHUe 1O Y4eOHOMY npeaMeTy « Pu3nka» ¢ yKasaHHeM KOJHYeCTBA
4acoB, 0TBOJAMMBIX HA 0OCBOeHHe Ka:k10H TeMbl (ba30Bblil ypoBeHb).

No Ne Tema ypoka Kou-Bo
n/n 4acoB
I. OcHoBbI 251eKkTpOAMHAMUKA (TPoaoKeHue) (10 u)
MaruuTtHoe noJe (5 4).
1 1 MaruuTtHOe nosne. BzanmoenictBre TOKOB 1
Cuna Amnepa. ¥Ypok ¢ ucnonvzosanuem 060pyoosanus yeHmpa 1
«Touxa pocmay»
3 3 JI/p Ne 1 «HaGmronenue el cTBUsI MArHUTHOTO TTOJISI HA TOKY 1
4 4 Cuna Jlopenna |
5 5 MarHuTHBIC CBOMCTBA BEIIECTBA 1
DJIEKTPOMATHUTHASA UHAYKIHA (5 1)
6 1 DJIeKTpOMarHuTHast UHAYKIMA. MarauTHbIi noTok. [1paBuio 1
Jlenua. 3akoH 3JIEGKTpOMarHuTHOM MHIYKIUU. Ypok ¢
ucnoavzosanuem obopyoosanus yeumpa « Touxa pocmay
2 JI/p Ne 2 «M3yueHue siBJIEHUS 3JIEKTPOMArHUTHON UHAYKIUNY. 1
3 O/IC MHAYKIMH B IBHKYIIMXCS IPOBOJIHHUKAX 1
9 4 CamonHaykius. MTHOYKTUBHOCTE. DHEPIrusi MArHUTHOI'O MTOJIS. 1
10 5 3auver Ne 1. «MaruutHoe nosney», « JIEKTPOMarHuTHas 1
WHTYKITUSD)
I1. Kosne0anus u BoJIHBI (274)
MexaHu4ecKue U JIeKTPOMATHUTHBIE KoJieOanus (8 u)
11 1 CBo0OoHBIE KOTIEOAHNS 1
12 2 JI/p Ne 3 «Onpenesnenne yckopeHHsi CBOOOAHOIO NMAIeHUs NIPH 1
MOMOIIY HUTAHOTO0 MAATHUK A
13 3 3aryxalolue U BbIHYK/JICHHbIe KoneOanus. Pezonanc |
14 4 AHanorust Mexay MeXaHM4eCKUMHU U 3JIeKTPOMarHUTHBIMU 1
KOJICOAHUSIMH
15 5 Pemenue 3a1a4 Ha XapaKTEPUCTUKH DJIEKTPOMArHUTHBIX 1
CBOOOJIHBIX KOJIeOaHU I
16 6 ITepeMeHHBIN 3JIEKTPUYECKHNA TOK 1
17 7 Pe30oHaHC B 2JIEKTpUYECKOM Lienn
18 8 Cemunuap: «IIpousBoxacrso, nepeaaya u UCNOJIb30BAHUE
WIEKTPUYECKOU SHEPrUm»
MexaHu4ecKHe U 3JIEKTPOMATHUTHBIE BOJIHBI ( 6 4)
19 1 BonHoBbie siBiieHUs. XapaKTepUCTUKHU BOJIHBI. 3BYKOBBIE BOJIHBI 1
20 2 Pemrenune 3amau. MexaHn4eckue BOJIHBI 1
21 3 DIEKTPOMArHUTHOE N0JIE. DJIEKTPOMAarHuTHas BOJIHA 1
22 4 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 1
23 5 Pa3BuTHe cpencTs cBs3u 1
24 6 3auer Ne 2 «KoneGaHus U BOJTHBD) 1
I'eomeTpuueckas u BostHOBast onTuka (11 4)
25 1 CkopocTb cBeta. [Ipunnun ['tolirenca 1
26 2 3aKOHBI FT€OMETPUYECKON ONTHKHU 1
27 3 JI/p Ne 4 «M3mepeHue mokaszaTens NPEIOMIICHUS CTEKIIa 1
28 4 Pemenue 3a1ay Ha 3aKOHBI T€OMETPUYECKOM ONTHUKH 1
29 5 Jlunzel. [loctpoenune nzobpaxkenuit B muH3e. ONTHYECKUE 1
puOOpHI
30 6 JI/p Ne 5 «Onpenenenre onTuyeckoi cuibl M GOKYCHOTO 1
paccTosHUSL COOMPAIOILEH JTMH3BI»




31 7 Pemenue 3anau «Il'eoMeTpuueckas ONTUKA» 1
32 8 BonHoBblie cBolicTBa cBeTa. Jlucnepcus
33 9 JI/p Ne 6 «M3mepeHue JiarMHbl CBETOBOM BOJIHBDY 1
34 10 | JI/p Ne7 «Habmonenue uatepdeperHunu, 1udpakiuuu u 1
MOJISIPU3AIINH CBETa»
35 11 | K/p Nel1l «Onrtuka» 1
HN3nyuenue u cnekTpsl (2 4)
36 1 Buns! nznyuennii. Mcrounnku cBera. CrieKTpaJIbHBIN aHAIN3. 1
37 2 [IIkaya 3MeKTPOMarHUTHBIX U3JTy4EHUI 1
I11. D1eMeHTHI TEOPHH OTHOCUTEJNBHOCTH (3 4)
38 1 ITocTynaTel TEOpUU OTHOCUTEIBHOCTU 1
39 2 DJEeMEHTHI peISITUBUCTCKON TMHAMUKHI 1
40 3 Pemenue 3agau: «nementsl CTO» 1
IV.KBantoBasi ¢pusznka (18 4).
CBeToBBIE KBAaHTHI (5 1)
41 1 dotoaddexr. Teopus pororddexra 1
42 2 Pemenue 3anau. 3akonsl hoTodddekra 1
43 3 ®doTtonbl. ['unoresa ne bpoitsis 1
44 4 JlaBnenne cBeTa. XMMHUUYECKOE ICHCTBUE CBETA 1
45 5 Pemenue 3anau 1
AtomHas pusuka (4 4)
46 1 Ctpoenne aroma. OnbiT Pezepdopna 1
47 2 KBaHnToBBIE TOCTYNIaTHI Bopa 1
48 3 Jlazepnl 1
49 4 KontpoabHast pa6ora Ne2 «CBeToBbI€ KBaHTbI», K ATOMHAas 1
buznka»
Pu3nka aTOMHOrO siApa. JJieMeHTapHbIe YacTHubI (9 9)
50 1 CtpoeHne aTOMHOT O sifipa. SlaepHble CHIIbI 1
51 2 OHeprust CBsI3M AaTOMHBIX sJIep 1
52 3 PannoakTuBHOCTE. 3aKOH pasiMOaKTUBHOrO pacnana. Ilepuon 1
nojypacnaja
53 4 Anepusbie peakiuu. Llennas peakius aeneHus 1
54 5 Anepuslii peaktop. TepMosiiepHble peaKIuu 1
55 6 [IpuMeHeHue s1epHON SHEPIrun. 1
56 7 buonornueckoe neficTBue paiMoaKTUBHbBIX U3TyY€EHUN
57 8 DneMeHTapHbIe YaCTHIIbI 1
58 9 3auer Ne 3 o Teme «Pu3nka aTOMHOrO A1pay». «JIEeMEHTapHbIe 1
YacTULBI»
V. O6o0mawmee nopropenue (104)
59 |1 MexaHuka
60 |2 MonexynspHas ¢pusuka. TepmoanHamuka. Ypok ¢
ucnonvzosanuem obopyoosanus yeumpa « Touxa pocmay
61 |3 KonebGanus u BosHBL. Ypox ¢ ucnonvzosanuem 060pyoosanus 1
yeumpa « Touxa pocmay
62 | 4 Onruka.
63 |5 KBanTtoBas ¢usnka. DIeMEHTHl ACTPOHOMHUH U aCTPOGUZUKH
64 | 6 Posb pu3uKHM 1 acTpOHOMUY B SKOHOMHUYECKOM,
TEXHOJIOIMYECKOl, COIIMAIbHON U ATUYECKOM cdepax
JIeSITEJIbHOCTH YEJIOBEKa
65 |7 Poib 1 MecTO GU3UKK U aCTPOHOMHUHU B COBPEMEHHOM Hay4HOM 1
KapTHHE MUpa
66 | 8 Poss pusnueckoii Teopun B GopMUPOBAHUN MIPEICTABICHUN O 1




¢u3nyecKoil KapTUHE MUpa

67 |9 Mecto pu3ndeckoit KapTUHBI MEPa B OOIIEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE

68 | 10 [IpoekTHas nesATENBHOCTh

Kontpoabubix pador - 2
JlabopaTopHbIX padoT - 7
3auderos - 3



