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IMosicHuTeILHAS 3aIMCKA

Pabouvas nporpamma 1o akynbraTuBHOMY Kypcy «lIpakTuKyM perieHus 3a1ad mo Gpu3uKe» Ha yPOBECHb
cpenHero obmiero oobpazoBanus B 11 knacce pazpaboTana B COOTBETCTBUU CO CICIYIOIIMMH JOKYMEHTAMHU:

— ®DepaepanbHBId TOCYAAPCTBEHHBIM 00pa30BATENbHBIA CTAaHIAPT CpeaHEero odmero oOpasoBanus (YTB.
npuka3oM MunHcTepcTBa 00pazoBanus u Hayku Poccuiickoit @enepaunn Ne413 ot 17 mas 2012 roxa (c
W3MEHEHUSMH );

— ®DepgepanbHas oOpaszoBarenbHas mporpamMma cpeanero obmiero oopaszoBanus (POII COO) Ne371 or
18.05.2023r.

Ha uzydenue ¢dakynpratuBHOro Kypcea B 11 kxmacce orBoautcst 17 4acoB B TOJI.

®akynpraTuBHBIA Kypc «[IpakTHKyM perieHus 3aaad mo (U3MKe» B IENAX 0OecreueHus MpUHIUIA
BapUATHBHOCTH W ydYeTa WHIAMBUAYAIbHBIX IOTpeOHOCTEH OOydJalomuxcs TpHU3BaH pealn30BaTh
CIIETYIOIYI0 (DYHKIUIO: PACIIUPHUTh, YTIyOUTh, TOTIOJHUTHh H3y4eHHE YIeOHOTO mpeamera «puszukay B 11
KJ1acce.
Pabouas mporpamMMa OpHeHTHPOBaHA Ha MCIIOJIb30BAaHHE yUeOHO-METOIUIECKOTO KOMIUIEKTA!

I'. 5. Mskumes, M. A IletpoBa ®@usuka. 11 kiacc (6a30Bbii ypoBeHb) yueOHUK— M. : [IpocBemienue,
2022r.. T'.H.CrtenanoBa COopnuk 3anad no ¢usuke 10-11 kmaccs, M: [Ipocsemenue, 2013.

A.Il.PeiMkeBny ®Pusuka. 3agaunuk 10-11 kimaceer, M: JIpoda, 2013.

BocnuratenbHblii KOMIOOHEHT paboueil MmporpaMMbl peanusyercs: nocpeacTBoM Moayis «llIkonbHbIi
YpOK» paboueid mporpaMMbl BOCITUTAHUSI.



IIJTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATHBI

JlnyHoCTHBIE pe3yNbTaThl OCBOEHHUs yueOHOro mpeaMera «Du3MKa» OJKHBI OTpa)kaTh TOTOBHOCTh U
CIOCOOHOCTh OOYYaIOUIUXCSI PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOM BHYTPEHHEW MO3UIMEH JIMYHOCTH,
CUCTEMON LIEHHOCTHBIX OpHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOLIUX
TPAJAUIIMOHHBIM IICHHOCTSIM POCCHUHCKOTO OOINECTBA, pPACIIMPEHHE >KU3HEHHOTO OIbITa W OIbITa
NESTEIBHOCTH B IMPOIIECCE pPeaiM3allid OCHOBHBIX HANpPABJICHUM BOCIUTATEIbHON NI€ATEIHOCTH, B TOM
YHCJIC B YACTH:

1) rpakaancKoro BOCHHTAHUS:
c)OPMHUPOBAHHOCTh TPAKJAHCKOM IIO3MIMU O0yYaromerocs Kak aKTUBHOIO M OTBETCTBEHHOIO 4jieHa
poccuiickoro o0IIecTBa;
HpI/IHﬂTI/IC TpaI[I/IIII/IOHHI)IX O6HIC'—I€JIOB€‘-ICCKI/IX FyMaHI/ICTI/I“IeCKI/IX 158
J€MOKpAaTHYECKMX LIEHHOCTEN;
rOTOBHOCTb BECTH  COBMECTHYIO  JEATEILHOCTD B MHTEpecaXx  IPaKIaHCKOIO
OOIIECTBA, YIaCTBOBAThH B CAMOYIIPABICHUH B 00pa30BaTEIbHOM OPraHU3allug;
yMeHI/Ie B3aHMO[[eI>iCTBOBaTB C COIIMAJIBHBIMHU I/IHCTI/ITyTaMI/I B COOTBCTCTBHH C HUX q)yHKIII/IﬂMI/I n
Ha3HAYEHUEM;

T'OTOBHOCTB K FYMaHHTapHOﬁ n BOJ'IOHTépCKOfI JCATCIIbHOCTH,

2) NAaTPHOTUYCCKOI'0 BOCIIMTAHMUSA:
C(bOpMI/IpOBaHHOCTL pOCCHﬁCKOﬁ Fpa)KZ(aHCKOﬁ HUACHTUYHOCTHU, IIAaTPUOTH3MA, LICHHOCTHOC
OTHOIICHHEC K TOCyaapCTBCHHBIM CHUMBOJIaM, JOCTHKCHUAM

POCCHUHCKHX YUEHBIX B 007aCTH (PU3UKU U TEXHUKE;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUSA:
C(l)OpMI/IpOBaHHOCTL HPaBCTBCHHOI'O CO3HAHUS, STUUCCKOTO ITOBCACHUA CITOCOOHOCTH OIICHUBATb
CUTyalHuro n MNpUHHUMATh OCO3HAaHHBbIC peliCHusA,
OPHUCHTHPYACH Ha MOPAJIbHO-HPABCTBCHHBLIC HOPMBI M LICHHOCTHU, B TOM YHUCIIC BACATCILHOCTH y‘IéHOFO;

OCO3HAHUEC JINYHOTI'O BKJIaZa B IIOCTPOCHUC YCTOI\/’I‘II/IBOFO 6yﬂymer0;

4) scTeTH4ecKkoro BOCHMTAHMS:
ACTETUYECKOE OTHOLIEHHE K MHpY, BKJIIOYas SCTETHKY HAay4dHOTO TBOPYECTBA, IPUCYLIETO (HU3HUECKOH
HayKe;

5) TpynoBoro Bocnuranus:
MHTEpEC K pasInYHbIM cdepam IpodecCuoHaIbHOM AeITeIbHOCTH, B TOM YUCIIE CBSI3aHHBIM C (PU3UKOH U
TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOp Oynyiieil npodeccun 1 peann30BbIBaTh COOCTBEHHBIE
JKHU3HCHHBIC I1JIaHBI,
TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO M caMO00Opa30BaHMIO B 00JaCTH (GU3MKK HA MPOTSKEHUH BCEH
JKA3HU,

6) 7k0/10rHYeCKOr0 BOCHHTAHMS:
c(OpMUPOBAHHOCTH SKOJIOTMYECKOH KYJIbTYphl, OCO3HAHUE IT100ATLHOTO XapaKTePas’KoJOTHYeCKUX pobieM;
IJIAHUPOBAHUE W OCYIIECTBICHHUE JICHCTBUI B OKPYXKAIOIIEH Cpelie Ha OCHOBE3HAHMS LEJEH YCTOMYMBOIO
pa3BUTHS YEIIOBEUECTBA;
PacmnpeHHe OIlbITa ACATCIIbHOCTHU HKOJIOTHYECKON HalpaBJICHHOCTU Ha OCHOBCHUMCIONINXCA 3HAHUHU 110
busuke;

7) HEHHOCTH HAYYHOI'0 O3HAHMS:
c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI (PU3UUECKOM



HAYKH;
OCO3HaHME LIEHHOCTHU HAy4HOM JEeSATEIbHOCTH, TOTOBHOCTh B IpOIecce U3Y4eHUs (PU3MKH OCYLIECTBIATh
IIPOEKTHYIO U UCCIIEOBATENbCKYIO AEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHBbIE YHHBeEpPCAJbHbIE y4eOHblIe JeHCTBHUS
ba3zoBble JJornueckue JelcTBUA:
CaMOCTOSITENTLHO (OPMYIUPOBATh U AKTYATH3UPOBAThH MPOOJIEMY, pacCMaTpUBaTheE BCECTOPOHHE;
ONpPENCIATh LU JIEITEIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX JOCTUKECHHMS; BBISBIISATH
3aKOHOMEPHOCTH M TMPOTHBOPEUYHUS B PACCMATPUBAEMBIX (U3HUECKUX

SIBIICHUSX

paszpabaThIBaTh IJaH pemeHus  1poOiemMbl ¢ ydyé€ToM  aHamW3a  MMCHOIIUXCS
MAaTEepHAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JAEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJSAM, OLIEHUBATh PUCKHU
IMOCIIEACTBUI JIeSITEIIbHOCTH,

KOOPJIUHUPOBATh W BBINOIHATH PabOTy B YCIOBHUAX pPEaTbHOTO, BUPTYaIbHOTO U KOMOWHUPOBAHHOTO
B3aMOJICHCTBUS;

Pa3BHUBAThb KPCAaTUBHOC MBIIIJICHUC IIPHU PCIICHHUH KU3HCHHBIX HpO6JI€M.

Ba3oBble ncciienoBaTeIbCKe IeHCTBHS:
BJIAJICTh HAyYHOH  TEPMHHOJIOTHEH, KJTFOUCBBIMH HNOHATHAMH M METOJaMHU
¢bu3nveckoil HayKw;
BJI3JICTh CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pELICHHs 3a1ad
(bHU3MUECKOTO COACPIKAHMS, IPUMEHEHHUIO PA3JINUHBIX METOJOBIIO3HAHHS;
BJIAJICTh BUJAMH JICATEIILHOCTH TI0 MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUH, TPeoOpa30BaHUIO U
NPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CHTYaIlMsIX, B TOM 4YHCJIE NPH CO3JaHUU Y4eOHBIX IPOEKTOB B
oOnactu pusuKy;
BBISIBJISITh IPHYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaln3UPOBaTh 3214y, BBIBUTAThTUIIOTE3Y €€ peIIeHHS,
HAXOJUTh ApPryMEHTHI JUIS JO0Ka3aTeJIbCTBA CBOMX YTBEPXKICHHWI, 3a/aBaTh MapaMeTpbl U KPHUTCPUH
pelIeHus;
aHAIM3MPOBATh TIONYYCHHbIE B XOJE pEHICHHs 3adadd pe3yJbTaThl, KPUTHYECKH OLIEHHBATh WX
JOCTOBEPHOCTD, IIPOTHO3MPOBATh N3MEHEHUE B HOBBIX YCIIOBUSIX;
CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIE 33aJayll B 0Opa30BaTEIbHOM JAEATEIBHOCTH, B TOM YHUCIE TPU
U3y4YCHUU (PHU3HKH;
JIaBaTh OLICHKY HOBBIM CHTYAIUsIM, OI[CHUBATh PUOOPETEHHBIH OIIBIT;
YMETh NEPEHOCHTH 3HAHUS 110 (PHU3HKE B MPAKTUYECKYIO 00IaCTh KHU3HEIACATEILHOCTH;
YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00IaCTE; BBIJIBUTATh HOBBIC HIICH,
npeajaraTb OpUTWHAIBHBIC TOIXOAbI M PEIICHUs; CTaBUTh MPOOJEMbl M  3a/a4H,
JIOIYCKAFOIIUE AlTbTCPHATUBHBIC PEIIICHHUSI.

Pabora ¢ unopmanmeii:
BJaJIeTh HaBBIKAMH TIOJY4YeHUS HUHPOpMAaUUU (U3UYECKOTO  COAEP)KaHUS U3 UCTOUYHMKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBISAThH MOUCK, aHAIN3,CUCTEMATH3AIUI0 U UHTEPIPETALUI0 HHPOPMAaLIUH
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS;

OILIEHUBATh JOCTOBEPHOCTH MHPOPMAIINH;

HCIIOJIB30BaTh CpPEACTBA I/IH(l)OpMaHI/IOHHI)IX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEHICHUHA
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHM3alMOHHBIX  3a/a4c coOJto/ieHneM TpeOoBaHUI
SPrOHOMUKH, TEXHHKH O€30MaCHOCTHU, TMTHUEHBI, pecypcocOepeKeHusl, MPAaBOBbIX M 3TUYECKUX HOPM,
HOPM HHGOPMAITMOHHON 0€30TTaCHOCTH;
CO3/1aBaTh TEKCThI PU3NYECKOTO CONEPKAHUS B Pa3IMUHbIX (hopMaTax ¢ yuéToM HazHadeHHsI MHPOpMaLUH
U 1IEJIEBOM ayTUTOPUH, BHIOMpast ONTUMAIBbHYIO (OpMY MPEACTABICHUS U BU3YAIU3ALIUH.



KoMMyHuKaTHBHBIC YHHBepcaJlbHble Y4eOHbIe JeHCTBHSA:
OCYILIECTBIIATh OOILICHHE Ha ypokKax (M3UKM M BO BHE-YpOUHOH JEATEIIHOCTH; paclio3HaBaTh
HPENOCHIIKM KOHQUIMKTHBIX CUTYyallMd M CMAr4aTh KOHQUIMKTBI;, pa3BEPHYTO U JIOTMYHO U3/1aratb
CBOIO TOUKY 3pEHUS C UCII0JIb30BAHUEM SI3BIKOBBIX
CPEICTB;
MOHMMATh W HCIOJb30BaTh NPEHMYIIECTBA KOMAHIHONM M WHAMBUAYaJbHOW pPabOTHI; BHIOMpATh
TEMaTUKy U METO/Ibl COBMECTHBIX JEHCTBUI ¢ yUETOM OOLIMX HHTEPECOB,

U BO3MOKHOCTEH KaXKJ0I0 4ICHa KOJIJICKTHUBA,

IIPUHUMATh LI COBMECTHOM JAEATEIBHOCTH, OPraHU30BBIBATH M KOOPAWMHUPOBATH JCUCTBUSA IO €€
JOCTHKEHUIO: COCTABIIATH IUIAH JEHCTBUM, pacipeaesaTh pojau ¢ yYUETOMMHEHUN Y4aCTHUKOB, OOCYKIaTh
pe3yabTaThl COBMECTHON pabOThI;

OLIEHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXAOr0 YyYaCTHMKA KOMAaHIbl B OOIMH pe3ynbTaT IIo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaJIaraTb HOBBIE ITPOEKTHI, OLCHUBATH WJEU C IO3ULIMHM HOBHU3HBI, OPUTMHAJIBHOCTH, NMPAKTHYECKOU
3Ha4YUMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATErMYECKOE ITOBEICHNUE B PA3JIMYHBIX CUTYalMsX, IPOSBIATH TBOPYECTBO
1 BoOOpakeHHe, ObITh HHUITUATHBHBIM.

PeryasiTuBHbIe yHHBepcajbHbI¢ y4eOHbIC JeiiCTBHA
Camoopranuszanmsi:
CaMOCTOSITENIFHO OCYILECTBIIATH ITO3HABATENBHYIO JEATEIBHOCTh B 001acTH (UMK M ACTPOHOMHH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3aJauy;
CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEIICHUs PAcUYETHBIX M KAayECTBEHHBIX 3a]ad, IUIAH BBINOJIHEHHUS
IIPaKTUYECKON pabOThI C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPENIIOUTEHUN;
J1aBaTh OLICHKY HOBBIM CUTYAalLUsAM;
paclIMpsATh paMKH y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX MTPEIOYTEHUH;
JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTh3a PEILICHHE;
OLIEHUBATh NPUOOPETEHHBIH OIBIT;
CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO SPYIUIMH B 00JacTH (U3UKH, MOCTOSHHO MOBBIIIATH
CBOM 00pazoBaTeNbHBIN U KYJbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, YMOIHOHAJILHBIH HHTEJIEKT:

JaBaThb OLICHKY HOBBIM CUTyallusM, BHOCUTH KOPPEKTHUBBI B JOCATCIBbHOCTD,

OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BJIaJICTh HABBIKAMH MTO3HABATEIBHON PeIICKCUU KaK OCO3HAHHS COBEPIIACMBIX ICHCTBUI U MBICIHTEIBHBIX

MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIB30BaTh MPUEMBI PEQIICKCUU ISl OIICHKHA CHTYallud, BHIOOpA BEPHOTOPCUICHUS;
YMETb OLUCHHBATbL PHUCKHU W CBOCBPCMCHHO INPUHHUMATL PEHICHUA IO MX CHUIXXCHUIO, IPUHUMATH
MOTHUBBI U aPT'YMEHTBI JAPYTHX MPH aHAINU3E PE3YJIbTATOB JCATEIIbHOCTH; IPUHUMATh Ce0s, TOHUMAast
CBOM HEJIOCTATKU M IOCTOMHCTBA,;
IIPUHAMAaTh MOTHUBBI U apryMEHTHI JPYTUX IIPU aHAJIU3€ PE3yJbTAaTOB JEATEIBHOCTH; IPU3HABATH
CBOE TIPaBO U TPABO JAPYTrUX Ha OMIUOKH.

B mporecce AOCTHXKEHHSI JMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IPOrPaMMBbI 1O (GU3UKE IS YPOBHS

CpeIHero o0Iero o0pa3oBaHus y 00y4aroINXCcs COBEPIICHCTBYETCS SMOIMOHATBHBIN

WUHTEJUICKT, MPEANoJIaralouuichOPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIIOCOOHOCTh IOHMMAaTh CBOE HMOIMOHAIBHOE COCTOSIHHE, BHIETh
HaIpaBJICHUs Pa3BUTHS COOCTBEHHON SYMOITMOHAIBHOU c(hepbl, OBIThYBEPEHHBIM B ceO¢€;
CaMOpETYJIMPOBaHUs, BKIIOYAIOIIETO CaMOKOHTPOJb, yYMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE
IIOBCACHUC, CHOCOGHOCTB AAallITUPOBATHECA K SMOIHUOHAJIIbHBIM USMCHCHUSM U IIPOABJIATH FI/I6KOCTB, GBITB
OTKPBITBIM HOBOMY;

BHyTpeHHCfI MOTHUBALIUU, BKJIIO‘IaIOHleﬁ CTPCMJICHHUC K JOCTHMXKCHHUIO MCJIM W YCICXY, OITUMU3M,



WHULIMATUBHOCTH, YMEHHUE JIEHCTBOBATH, UCXO/sl U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh TOHUMATh SMOIMOHATIBHOE COCTOSIHUE IPYTHX, YUUTHIBATh €r0 MpH
OCYIIIECTBICHUH OOIIEHHUS, CIOCOOHOCTh K COYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAaWMBATh OTHOIIEHUS C JIPYTUMH JIOABMH,
3a00TUTHCSA, IPOSBIIATH UHTEPEC U pa3peliaTh KOH(IMKTHI.

INPEAMETHBIE PE3YJIBTATDI

K konny oOyuenust B 11 kJacce mpenMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXkaTh
c(OpPMUPOBAHHOCTH y O0YYAIOIINXCA YMEHUIL:

JI€MOHCTPHUPOBATh Ha MPUMEpaxX posib U MeCTO (pU3UKU B (OPMUPOBAHUN COBPEMEHHON HAYUYHOI KapTHHBI
MUpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOTHM, B MPAKTHUECKOH JESATENbHOCTH JIIOJAEH,
LEJIOCTHOCTh U €TMHCTBO (PM3UUECKOM KapTHHBI MUPA;

YUUTBIBATh TPAHUIBI IPUMEHEHHUS M3YyYCHHBIX (PU3MUECKUX MOEJCH: TOUCUHBIH SJCKTPUUYECKUN 3apsi,
Jyd CBETa, TOUCYHBII MCTOYHHK CBETA, SIEPHAs MOJENb aTOMa, HYKJIOHHAs MOJEIh aTOMHOTO sijipa MpH
penieHnr (GU3HUECKUX 3a/1a4;

pacno3HaBaTh Gpu3NYECKUe ABIEHUS (IIPOIECChl) U OOBSACHATH UX HA OCHOBE 3aKOHOB AJIEKTPOJAUHAMUKU U
KBAaHTOBOW (DM3UKHU: DJIEKTPUYECKas MPOBOIUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE
JEWCTBUS TOKA, B3aMMOACHUCTBIE MarHUTOB, YJIEKTPOMAarHUTHAs WHAYKIUS, IEHCTBHE MarHUTHOTO TOJIS
Ha TIPOBOJHHUKC TOKOM M JBIDKYIIUICS 3apsisl, SJE€KTPOMAarHUTHBIC KOJIeOAHUS W BOJHBI, IPSIMOJIUHEHHOE
pacipocTpaHEeHHE CBETa, OTpakeHUe, IMpeJoMieHue, nHTepdepeHIus, audpakiuus U TOIsSpHU3aIMs CBETa,
nucriepcust cBera, (ortodnekrpuueckuii 3gdekt (pororddexT), cBeToBOE IaBlieHHWE, BO3ZHHUKHOBEHHUE
JMHEWYaTOro CIIEKTPa aToMa BOJAOPOAA, ECTECTBEHHASI U UCKYCCTBEHHAsI PaJMOAKTUBHOCTB;

OIMCHIBaTh M3YyYCHHbIC CBOMCTBA BEIECTBA (IEKTPUUECKUE, MArHUTHBIE, ONTUYECKHE, AIIEKTPUUYECKYIO
MIPOBOAMMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBIECHUS (TPOLIECCHI), UCMONb3Yysd (U3HUECKUE
BEJIMYMHBL: JJIEKTPUYECKUH 3aps], Ccuja TOKa, DJIEKTPUUYECKOE HaNpsKEHHe, HIIEKTPUUYECKOe
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOJABMKYIIAsl CUila, paboTa TOKa, MHIYKIUS MarHUTHOTIO
noJisi, cuina Amnepa, cuna JlopeHna, HHAYKTUBHOCTh KaTYLIKU, SHEPTUs 3JIEKTPUYECKOIO0 M MarHUTHOIO
moJied, MepuoJ] W yacToTa KojeOaHuWi B KojeOaTeJIbHOM KOHTYpE, 3aps]l M CWiIa TOKa B Ipoliecce
FapMOHHYECKUX AJIEKTPOMATrHUTHBIX KosieOaHUi, (OKYCHOE pacCTOSHUE W ONTHYECKas cuja JIMH3bI, Npu
ONMCAaHUU TPABUIBHO TPAKTOBAaTh (PU3MYECKUII CMBICT HCIIOJIb3YEMBIX BEJIWYUH, UX OOO3HAUYECHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3HUECKYIO BETHUUHY C IPYTHUMHU BEIMYMHAMU;
OIUCHIBATh W3YYEHHBbIE KBAHTOBBIC SBJICHMS M MPOLECCHI, UCHOIb3Ys (U3NUECKHE BEIUYHHBI: CKOPOCTh
9JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrUs M UMIYJIbC (POTOHA, MEPUOX
MOJTypacmaja, SHEPIus CBA3M aTOMHBIX sJIep, IPU ONUCAaHUM NPABUIBHO TPAKTOBAaTh (PU3NUYECKUN CMBICI
UCMOJIb3yEMbIX BEJTMUNH, UX 0003HAYECHUS MEIUHMIIbI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYecKyl0 BEIMYUHY C JPYTUMH BETUYUHAMHU, BHIUUCIATH 3HaUeHUE (PU3NUECKON BETMUUHBI;
aHAJTM3UPOBATh (PU3MUECKUE MPOLECCHl U SBICHUSA, UCHOJb3Ysd (PU3MUECKUE 3aKOHBI M MPUHIUIBL: 3aKOH
Oma, 3aKOHBI TOCJIEI0BATENBHOIO U MAPAJIJIEIIBHOTO COEIMHEHUS MPOBOJIHUKOB, 3aKkoH Jlkoymns—J/lenna,
3aKOH DJIGKTPOMArHUTHOW MHAYKLIUH, 3aKOH MPSIMOJMHENHOIO paclpOCTPaHEHHUs CBETa, 3aKOHBI
OTpPaKEHMsI CBETAa, 3aKOHbBI TNPEJIOMIIEHHUS CBeTa, ypaBHeHHEe OHHIUTEeHHa s (ortodddexra, 3aKoH
COXPAHEHHUS PHEPIHH, 3aKOH COXPAHEHMsI UMITYJbCa, 3aKOH COXPAHEHUS AJIEKTPUUYECKOro 3apsja, 3aKOH
COXpPaHEHHUS] MAacCOBOIO YHMCIA, MOCTYNaThl bopa, 3ak0OH pagMOaKTUBHOTO paclaja, Ipu 3TOM pa3jinyarh
CJIIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE W YCIOBHUS (TPaHUIIBI, O0OJIACTH)
MIPUMEHUMOCTH;

OIIPEAEIATh HANpPABICHUE BEKTOpPAa MHAYKIMHM MAarHMTHOTO IIOJISI IPOBOAHMKAC TOKOM, CHIIbI AMIiepa
u cwibl Jlopenna;

CTPOUTH M OMHCHIBATh N300paKeHHE, CO3/IaBaeMOE IIIOCKUM 3€pPKaJIOM, TOHKOM JTMH30M;

BBINOJIHATh HKCHEPUMEHTHI IO UCCIIEAOBAHUIO (U3NYECKUX SIBJICHUH M HPOLECCOB C HCHOIb30BAHUEM
IOpSMBIX, U KOCBEHHBIX H3MEpEHHUM: NpH 3ToM (opMyaupoBaTh mpodiemy/3agadyy M THUIOTE3Y
yu4eOHOIro »HKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3 IPEIJIOKEHHOIO 000PYAOBaHUs, IPOBOAUTE OIBIT



1 (GOpMyIHUPOBATH BBHIBOJIBI;

OCYHICCTBJIATL TIIPAMBIC W KOCBCHHBIC UH3MCPCHUSA (bI/ISI/I‘IeCKI/IX BCJIMYMH, IIpU 3STOM BBIGI/IpaTB
ONTHUMAJBHBIA CMOCO0 M3MEPEHHUs]T U HCIOJIb30BaTh HW3BECTHBIE METOJbI OLIEHKH IOTPEIIHOCTEH
HU3MEpEHUI;

UCCIIEIOBaTh 3aBUCUMOCTU (DU3MUECKUX BEJIMYUH C HCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUM: MPH 3TOM
KOHCTPYHPOBaTh YCTAaHOBKY, (DUKCHUPOBATh PE3YNbTATHI MOTYYCHHON 3aBUCUMOCTU (PU3UYECKUX BETUUYHH
B BUJIe Ta0OIHI U TpaUKOB, JAeNIaTh BBIBOJBI [0 PE3YJITATaM UCCIICIOBAHMS;

coOmogaTh TmpaBuwia 0e€30mMacHOro TpyAa TNpPU MPOBEACHUU HCCIEAOBAaHMM B paMKax y4deOHOTro
HKCHEPUMEHTa,  Y4eOHO-HUCCIIEOBATEILCKOM M MPOEKTHOW  JEATEIBHOCTH C HCHOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 00OPYI0BAHHUS;

pemars pacu€THBIC 3aJa4d C SBHO 3aJlaHHOW (PM3MUYECKON MOJEIBIO, HCIONIB3Yys (U3HUECKUE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHajKM3a yCJOBHS 3aJaud BbIOUpaTh (PU3NYECKYIO MOJIENb, BBIICTATH (PU3NUECKUe
BEJIMYUHBI U (POpMyIbl, HEOOXOAUMBIE AJis €€ peleHUs, MPOBOJIUTh PacyEThl M OLIEHUBATH PEaJIbHOCTH
MOJIYYEHHOTO 3HaUYeHUs (PU3NUECKON BEIMUNHBI,

penaTh KayeCTBEHHbIE 3a/1aud: BbICTPAMBaTh JIOTMYECKH HEMPOTUBOPEUMBYIO LIEMOUYKY PACCYKICHUM C
OIIOPO¥ Ha M3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PU3UYCCKUEC SBIICHUS;

MCIIOJIb30BaTh MPH PEHICHUH YY€OHBIX 33[a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA,
CTPYKTYPUPOBAHHUS, HHTEPHPETAMU U TPEJCTaBICHUS y4eOHON M HaydyHO-NOMYNISPHONW HH(MOpMAIUH,
MOJIYYEHHOM U3 pa3IMYHBIX HICTOYHUKOB,KPUTUYECKU aHAIM3UPOBATH MOTYYaeMyIo HH(OPMALIUIO.



Conep:xkanue pakyabTaTUBHOIO Kypca «[IpakTukym pemenus 3aaa4 no gpusnke»
Pa3nes 1. DinekTpoaMHaMHKa

Tema 1. Ilocmoannwtii Inexkmpuueckuii mok. Toku 6 paziuunvlx cpeoax
DNeKTpUUECKU TOK. YCIIOBUS CYIIECTBOBAaHUS 3JEKTpUUECKOro Toka. Mcrounuku Toka. Cuia TOKa.
[TocTostHHBIM TOK.
Hanpspokenune. 3akon Oma 11 yyacTKa LeTH.
DnekTpruyeckoe CONPOTHUBIICHHUE. VY nenbHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, apamieabHOE, CMEIIAHHOE COEUHEHNE IIPOBOJHUKOB.
Pabota snexrpuyeckoro Toka. 3akoH Jxkoyns—JIenia. MOITHOCTE 3JIEKTPUYECKOTOTOKA.
DNEeKTpOABMKYILAs CUIa W BHYTPEHHEE COIPOTUBICHUE HMCTOYHUKA TOKa. 3akoH OMa as IOJIHOM
(3aMKHYTOI) 351ekTpuueckoit nenu. KopoTkoe 3ambikaHue.
DneKTpOHHAas IPOBOAUMOCTh TBEP/ABIX METAIOB. 3aBUCUMOCTh CONPOTHUBIICHUSMETANIOB OT TEMIIEPATYPHI.
CBepXIpoOBOIUMOCTb.
OnekTpuyeckuii TOK B BakyyMe. CBoilCTBa 3JIEKTPOHHBIX Ny4YKOB. IlonynmpoBogHUKH.
CobcTBEeHHAs U IPUMECHAs TPOBOJUMOCTD OJIYIIPOBOIHUKOB.
CsoiicTBa p—n-nepexona. [loaynpoBogHUKOBBIE TPUOOPBI.
DNEeKTpUYECKU TOK B PACTBOpPAaX M PACIUIABAX AJIEKTPOJIUTOB. ODJIEKTPOJIUTUYECKAS] TUCCOLMALM.
DIeKTpoNu3.
OnexTpuueckuid ToK B razax. CaMoCTOATEIbHBIH U HECAMOCTOSATENbHBIN pa3psl.
Monnus. [Inazma.

Tema 2. Macnummnoe none. In1eKmpomMazHumMHAA UHOYKYUA
[TocTostHHBIC MarHUTHL. B3anuMoaeicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoe moJjie. BeKTop MarHuTHOM
uHAYKIuK. [IpuHIUD cyneprno3uul MarHUTHBIX nojeil. JInnuu marauTHol unaykuuu. Kapruna nuxuit
MarHUTHOM UHTYKIIUU TIOJIsI TOCTOSIHHBIXMAarHUTOB.
MarauTtHoe noJie TpOBOAHMKA ¢ TokoM. KapTuHa MTHHMI MHIYKIIUM MAarHUTHOTO TOJISI UTMHHOTO MPSMOTO
MIPOBOJIHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O IMPOBOJIHUKA, KaTyIIKKUC TOKOM. OnbIT Dpcrena. Bzaumonelicteue
MIPOBOJTHUKOB C TOKOM.

Cuna Amniepa, e€ monynp 1 HarpasBieHue.Cuna JlopeHna, €€ Moaynb W HampasieHue. [[BuxeHue
3apsDKEHHON YacTHUIIBIB OJTHOPOJHOM MarHUTHOM mnosie. Pabota cuiiel JlopeHna.

SIBneHue ANEeKTPOMArHUTHOM MHIAYKUMH. [IOTOK BEKTOpa MArHMUTHOW HMHIYKLIHH.
DONeKTpOABMKYIIasi CHJIa HWHAYKIMHA. 3aKkoH JSJeKTpoMarHUTHOM wuHAykuuu @apanes. Buxpesoe

SJICKTPUYICCKOC TI0JIC. 3J'IeKTpOI[BI/I)Ky1Ha$I ChJla HWHAYKOHWU B TPOBOAHHUKE, ABHKYIICMCA
MMOCTYNNAaTCJIbHO B OAHOPOJHOM MAarHuTHOM IIOJIC.
HpaBI/IHO .HCHLIELI/IHILYKTI/IBHOCTL. SIBnenue CaAMOMHAYKIHNHU. 3J'ICKTpO,Z[BI/I)Ky1_[Ia§I cuiia

CaMOUMHAYKIHH. 3HCpFH5[ MAarauMTHOTIO ITOJIA KaTYIIKH C TOKOM.:*)JICKTPOM&FHI/ITHOC T10JIC.

Paznen 2. Kosniebanus 1 BOJTHBI

Tema 1. Mexanuueckue u IneKmpomazHumHole Koneoanus
KonebarenpHas cuctema. CBoOoaHBIe MexaHW4yeckue kosebanusa. ['apmonnueckue konebanus. Ilepuon,
4acToTa, aMIUIMTya U (aza konebanuil. [IpykuHHBIH MasTHUK. MaTeMaTHUeCKUi MasTHUK. YpaBHEHUE
rapMoHu4eckux kojeOanuii. [IpeBpaiieHre sHEPrUn Npy rapMOHNYECKUX KOJICOAHHUSX.
Konebarenbubiii koHTYyp. CBOOOJHBIE 3IIEKTPOMArHUTHBIE KOJIEOAHUS B HJIATHOM KoJjeOaTelTbHOM
KOHTYpe. AHAJOTHs MEX1y MEXaHMYECKUMH U AJIEKTPOMAarHUTHbIMH KojeOanusmu. @opmyna TomcoHa.
3aKOH COXpaHEeHHUs PHEPTUU B HJICAIbHOM K0JIeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaloIUX KoyieOaHUsAX. BBIHYXIeHHble MexaHudeckue Konebanusi. Pe3oHaHc.
BreiHyKIeHHBIE JIEKTPOMArHUTHBIE KOJICOAHMS.

[Tepemennbiii Tok. CHHYCOMAQIBHBIN NEPEMEHHBIA TOK. MOITHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYIHOE U
JNEUCTBYIOIIEE 3HAUYEHNE CUJIbI TOKA U HAIIPSIKEHUSI.

Tpanchopmarop. IIpousBoncTBo, mepenada U MOTPeOJICHUE DIICKTPUUYECKOW SHEPTHUU. JKOJOTUUYECKUE



PHUCKHU IIPU NPOU3BOJCTBE AIEKTPO3HEpIruu. KynbTypa NCHoib30BaHUs 3IEKTPOIHEPTHH B ITOBCEAHEBHOM
KU3HMU.

2. Mexanuueckue u 31eKmpoMazHumHvle 60J1HbL
Mexanuueckue BOJIHBI, yciaoBUs pactpoctpanenus. [leproa. CKopocTs pacnpocTpaHeHus U AJIMHA BOJTHBL
[Toriepeyunbie ¥ IPOAOIBHEIE BOTHBL. IHTEpepeHusan AU paKIus MEXaHUISCKIX BOJIH.
3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
DNEeKTPOMarHUTHBIE BOJIHBI. YCJOBHUS M3JIYy4EHUS SJEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B anekrpomarnuTHOi BojHE. CBONCTBAa 3JIEKTPOMArHUTHBIX BOJH: OTpa)KCHHE,
npesioMiieHue, nojspusanus, rudpaxkuus, nareppepernns. CKopocTh 31EKTPOMarHUTHBIX BOJIH.
[lkana »JIEKTPOMArHUTHBIX BOJH. [IpuMeHeHHE SJIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.
[IpuHuunel  paavocBsi3u U TeleBUAEHUS.  Paauonoxanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH cpeabl.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeiiHoe pacnpocTpaHeHue cBeTa B OAHOPOAHOM cpene. Jlyu cBerta.
TodeuHblil HCTOYHUK CBETA.
OtpaxkxeHne cBeTa. 3akOoHBl OTpakeHHs] cBeTa. IlocTpoeHue u300paKEHUIB IIIOCKOM 3€pKale.
[Ipenominenue cBera. 3akOHbI MpeJOMJIEHUs cBeTa. AOCONIOTHBIN IMoka3aTenb npenomieHus. IlomHoe
BHYTpEHHee oTpaxxeHue. [IpeaenbHblil yros NoJHOro BHYTPEHHET0 OTPaKEeHU .

Hucnepcus csera. CinoxHbIi coctaB 6enoro ceera. LBer.
CoOuparome M pacceuBarolye JMH3bl. ToHkas JnH3a. POKYCHOE pPACCTOSHUE M ONTHYECKas Ccujia
TOHKOM JnH3bI. [locTpoenue n3o0pakeHuid B COOMpAIOLIUX U pacceuBaroIIMX JiMH3ax. DopMmyna TOHKOM
JMH3BL. YBEIMUYEHHE, 1aBaeMOe JINH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUYECKON ONTHKH.
BonnoBass ontuka. Mutepdepenuns cBera. KorepeHTHble HMCTOYHUKU. YCIOBHS — HaONIOIEHUS
MakCUMyMOB M MHHHMYMOB B HUHTEp(EpEHIIMOHHON KapTHMHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHUKOB.
Hudpaxius csera. udpakinuonHas pemérka. Y ciioBre HaOM0eHHUs TITaBHBIXMAKCUMYMOB TPH MaJeHUN
MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKIIUOHHYIO PEIIETKY.

HOHHpI/IBaHI/IH CBCTa.

Paznen 3. OcHOBBI ClIelIAILHOMN TEOPHH OTHOCUTEIBLHOCTH
I'paHnLIBI NPUMEHMMOCTH KJIACCUYECKOM MeXaHMKH. [locTynaThl criennanbHON TEOPUU OTHOCUTEIIBHOCTH:
MHBAapUaHTHOCTh MOJYJISl CKOPOCTH CBETA B BAKyyM€, IPUHIIUI OTHOCUTEIBHOCTH DWHILTEIHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEUIECHHE BPEMEHU U COKPAICHUE JJINHBI.

DHeprusi W UMITYJIbC PEIATUBUCTCKONM 4YacTHIBL.CBSI3b MacChl C DHEPrued W HUMITYJIbCOM
PENSITUBUCTCKOM YaCTULIBI. DHEPIUs MOKOSI.

Pa3nen 4. KBanToBas puszunka
Tema 1. Dnemenmul Kéanmoeoi ONMUKU
®otonbl. @opmyna [InaHka cBsi3u dHEpruH (HOTOHA € €0 YaCTOTOM. DHEPrusl U UMITYJIbC (OTOHA.
OtkpeiTue u uccnenoBanue Gorordpdexra. Onpbitel A.I'. Cronerosa. 3akoHsl poTordpdekra. YpaBHeHUE
Oitamretina 11 potodddexra. «KpacHas rpanuma» Gororddexra.
HaBmeane cera. Omneiter  I1.LH.  JleGenena.
XHWMHUYECKOE NEHCTBHE CBETA.

Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesnuro o-vactwil. [lmanerapHas momens aToma.
[Tocrynatel bopa. M3nyuenue u nornomieHue GoTOHOB MU IIEPEXOI€ aTOMA C OJJHOTO YPOBHS HEPIUU Ha
npyroil. Buapl cektpoB. CrieKTp ypOBHEHIHEPTUU aTOMa BOJIOPO/A.



Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, 10Ka3bIBAIOLIUE CIOXKHOCTb CTPOECHMs sapa. OTKPHITHE PAaJIUOAKTUBHOCTH.
OmnbiThl Pezepdopa no onpenenenunio coctaBa paauoakTUBHOronsny4yenus. CBoiicTsa anbga-,
Oera-, raMMa-u3i1y4deHus. BinsHue palnoakTUBHOCTU HaXKUBbIE OPIraHU3MBI.
OtkpbiTHE TpoTOHA U HeHTpoHa. Hyknonnas monens siapa [eitsenOepra— MBanenko. 3apsij
anpa. MaccoBoe uncio siapa. M3oTomnsl.

Anbda-pacniaz. DJIEKTPOHHBIM M MO3UTPOHHBIN Oera-pacnaza. ['amMma-u3imydeHue.
3aKOH paIMOAKTUBHOIO pacnaja.

DHeprus cBsi3W HYKJIOHOB B sjpe. Snepubie cumbl. [ledekt macchl sapa.

SInepusle peakuuu. [lenenue u CUHTE3 SAED.
Snepubiii peaktop. TepmosiaepHbiii cuaTe3. [IpoOIeMbl U IEPCIIEKTUBHI SICPHON YHEPTETHUKH.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHOM SHEPTreTHKU.

DnemMeHTapHbIe YacTullbl. OTKPBITHE MO3UTPOHA.

MeTto b HAOIIOICHUS M PETUCTpallid  DJIEMEHTApHBIX  YaCTHIL.

@OyHaMeHTaIbHBIE B3aNMOACHCTBHS. ENMHCTBO pHu3HuecKoil KapTHHBI MHpA.

TemaTn4eckoe nIaHNpoOBaHUe

KoanuecTBoO
4acoB
Neri/mm
Tema ypoka
IHocTOSAHHBIN JIEKTPUYECKHI TOK. DJIEKTPUYECKH TOK B Pa3JIUNYHbIX
cpenax (34)
1
Pemenue 3amau mo reme «3akoH OMa JyIsl y4acTKa LETH U TTOJTHOU LTI
1
Pemenue 3a1au Ha cMENIaHHOE COSIMHEHNE TTPOBOTHUKOB.
1
Pemenue 3agau o reme «DJIEKTPUUECKUN TOK B PA3IMUYHBIX CPEIax»
MarnutHoe noJie (34)
1
Pemenue 3anau no reme «Cunta Ammnepay, «Cuna Jlopenua»
. 1
Pemenue 3aiay no temMe «3aKOH 3JIEKTPOMAarHUTHON MHIYKIIMH
1
Pemenue 3anay no reme «CaMOUHAYKIMS. DHEPTUsI MATHUTHOTO TTOJISI»
Koue0anus u BoHbI (44)
Pemenue 3amau mo reme «Mexanndeckue kojebanus», «I'apMoHnYecKne 1
DIIEKTPOMArHUTHBIC KOJIEOAHUS
. . 1
Pemenue 3amau mo teme «llepeMeHHBII IEKTPUUECKUI TOKY
1
Pemenue 3amau mo reme «Tpanchopmarop. [lepenaya smekTposHeprum»
Pemenue 3amad no reme «MexXaHMYECKHE BOJHBIY, « DJIIEKTPOMArHUTHbBIE 1
BOJIHBID»
Onruka. (34)
o 1
Pemenue 3amad mo teme «3aKOH NPSIMOJIMHEWHOTO PACPOCTPAHEHUS CBETA.




3aKOH OTPAKECHUS CBETA»

12 Pemenue 3a1a4 o treme «3akoH npenomieHus cBeta. [lomHoe oTpaxenue
cBetay, «JIuH3b»
13
Pemenue 3ama4 no reme «MuTepdepenms u audpaxius cBeray
DJieMeHThI TeOPUM OTHOCHTEJIbHOCTH (14)
14 .
Pemenue 3anau no teme «37I€MEHTHI CHIELMATIBHOM TEOPUN OTHOCUTEIBLHOCTH
KBanroBas pusuka (34)
15
Pemenue 3anau no reme «CBeroBbie KBaHTHI. DoTOADDEKT»
16
Pemenue 3anay no teme «AToMHas (HU3HKa»
17

HTOroBEIil TECTOBBIM 3aUET




