MYHHIHINAJIbHOE 001eo0pa3oBaTe/IbHOE YIPeKIeHHe
cpeaHsis o0ueodpasoBarebHas mkoa Ne 92 r. Moroua

«PaccmoTtpeno» «CoracoBaHo»
Ha 3acefanuu MO 3aBy4 1o YBP Ne 92
1 /E.B.I1laranona Q,L “711.10. Heroxesa/ noBa/
[fpuka3z Nel ot 01.09.23. [Tpuka3 Nel ot 01.09.23.
2 <y
s
PABOYAS TIPOT'PAMMA

HaumenoBanue yue6HOTO npeamMera U3MKa

Knace 11

YpoBeHb 00pa3oBaHUs cpenHee obinee oOpa3oBaHue

(nauanbHOE 061IEee 06pa3oBaHue, OCHOBHOE 0b1ee oOpasoBaHue, cpeaHee obiee 06pa3oBaHue)

Vuurens Illaranosa Enena BuktopoBHa

Cpok peanm3anuu nporpammsbl, yaeOusii rog  2023-2024
KonuyecTBo yacoB mo nmporpamme 68 wacoB B roj; B Heemo 2 daca
KonugecTBo yacoB mo yueOHOMY 1miaHy 68 9acoB B rof; B HEAENO 2 daca

Paboyas nporpaMma cocTaBiIeHa Ha OCHOBE:

1)3akona «O6 o6pazoBanuu Poccuiickoii ®eneparum» ot 29.12.12 Ne 273-03

2)®enepaabHOrO roCyIapcTBEHHOTO 00pa3oBaTeIbHOro cranaapra ot 17.12.10 Nel1897
3)[IpuMepHO#i OCHOBHOM oOpaszoBarenpHOM mporpaMmel  OOO  (omobOpeHa pemeHHEM
(benepanbHOro yueOHO-METOIMYECKOT0 0O BETHHEHHUS 110 00IeMy 00pa30oBaHKIO IIPOTOKOJIOM OT
08.04.15 Nel/15

4.®0IT 00O yrBepxaeHa nprkazom Munuctepctsa npocsenieHus PO or 18 mas 2023r. Ne370

PaGouyro mporpammy cocraBmia: Illaranmosa Enena BukropoBna




INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenue yueOHoro npeamera «dusuka» Ha ypoBHE cpeaHero obmiero oopazoBanus (0a30BbIi
YPOBEHB) TOJDKHO 00€CTIeYNTh JOCTIKEHUE CIESAYIOMINX TUIHOCTHBIX, METAIPEIMETHBIX U
MPEeIMETHBIX 00Pa30BATEIBHBIX PE3YIbTATOR.

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS Y4eOHOT0 npeamera « PU3uKa JOIDKHBI OTPaXaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOLIMXCsl PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH
MO3ULUEN INYHOCTH, CHCTEMOM 1IEHHOCTHBIX OPUEHTALNH, TO3UTUBHBIX BHYTPEHHUX
yOeKAeHHH, COOTBETCTBYIOIINUX TPAIUIIMOHHBIM HEHHOCTSAM POCCUNUCKOr0 O0IIIEeCTBa,
pacIIpeHNe JKU3HEHHOTO OIIbITA U OIIBITA JEATENBHOCTH B IIPOLIECCE PEATU3aLlii OCHOBHBIX
HaIlpaBJICHUH BOCIIMTATEIbHOM IESITEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIUTAHMSA

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH 00YUYaIOLIETocsi KaK aKTUBHOI'O M OTBETCTBEHHOT'O
YJIEHa POCCUICKOro 00IIeCTBa;

MPUHATHE TPATULMOHHBIX O0IIEUEIOBEUECKUX T'YMaHUCTUUECKUX U AEMOKPATHUECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JIESITEILHOCTh B MUHTEPECaX rpaskJaHCKOro 00IeCTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aUMOJICHCTBOBATD C COLIMAILHBIMU HHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKIUSAMH U
Ha3HAaYEHHUEM,;

TOTOBHOCTb K T'yMaHUTapHON U BOJIOHTEPCKON JESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTh POCCUMCKON I'paK/1aHCKON HIEHTUYHOCTH, MaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHE K F'OCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKEHHUAM POCCUNCKHUX YUEHBIX B
obnacT pU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHHUS

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TTOBEJICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEIICHNUS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JEATEIBHOCTH YUEHOTO;
0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOHUUBOTO OYIYIIETO;

4) 3¢TeTHYeCKOTr0 BOCTIMTAHMS:

JCTETUUYECKOE OTHOLIEHUE K MUPY, BKJIFOYasl 3CTETUKY HAy4YHOI'O TBOPUYECTBA, IIPUCYILETO
¢bu3nveckoit HayKe;

5) Tpy1oBOro BoCIUTAHUS:

MHTEpEC K pa3InyHbIM cepam mpohecCHOHATBHOM 1A TEIIbHOCTH, B TOM YHCJIE CBS3aHHBIM C
(U3MKON U TEXHUKOM, yMEHUE COBEpIIaTh OCO3HAHHBIN BbIOOP Oyaylieil nmpodeccun u
peann3oBbIBaTh COOCTBEHHbIEC JKU3HEHHBIE IIJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 00J1aCTH (PU3UKU HA
MPOTS)KEHUH BCEH JKU3HU,

6) IKOJIOrNYECKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTh IKOJOTHUECKOM KYJIBTYPhl, OCO3HAHUE III00aTBHOI0 XapaKTepa
9KOJIOTHUECKUX MPoOIIeMm;

IUIAHUPOBAHME U OCYILIECTBIICHUE IEHCTBUI B OKPY’KAIOILLEN CpeJie HA OCHOBE 3HAHUSA LieeH
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA;



pacuIMpeHue OIbITa IEATEIBHOCTH SKOJIOTHYECKOM HAPaBICHHOCTH HA OCHOBE UMEIOLIHXCS
3HAHMI 110 (PU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bu3nyecKoi HayKu;

OCO3HaHUE [ICHHOCTH HAYYHOM JEATeIIbHOCTH, TOTOBHOCTb B TpOIecce U3y4YeHUs pru3nku
OCYIIECTBIIATH MPOCKTHYIO U HCCIIEAOBATENBCKYIO ACITEIFHOCTh MHNBHYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe1bHBIE YHUBEPCATbHBIE YUeOHbIE TelcTBUS

ba3oBble Jloru4yecKkue JeiicTBUs:
CaMOCTOSITENILHO (POPMYITUPOBATE M aKTYaIHM3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;
OTIPECIIATH IeNIN AeSATeLHOCTH, 3a]1aBaTh MapaMETPhl U KPUTEPUU UX TOCTHKCHUS;
BBISIBJISTH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B paCCMaTPUBAEMBIX (DU3HUECKUX SIBIICHUSX;
pa3pabaThIBaTh IJIaH PEIICHHS MPOOJIEMBI C YIETOM aHAIM3a HMEIOIINXCS MATePHATbHBIX U
HEMaTepHUATBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B JCATCIIEHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IICJISIM, OIICHHBATH
PHUCKH TIOCIIEACTBHI JCATCIIBHOCTH;
KOOPJIUHHUPOBATH M BBITIOTHATEH pa0OTy B YCIOBHSIX PEabHOTO, BUPTYaJIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIUICHUE TP PEIICHUN )KU3HEHHBIX MTPOOJIEM.
Ba3oBble ncciiefoBaTe/IbCKie AeHCTBUA:
BJIQJICTh HAYYHOW TEPMHHOJIOTHECH, KIIFOUEBBIMH MTOHATHIMH M METOIaMU (PU3HUECKON HAYKH;
BIIAJICTh HABBIKAMHU YUeOHO-UCCIIEIOBATENLCKOM U MTPOSKTHOM IeATeTbHOCTH B 001acTH (DU3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY TTOMCKY METOJIOB PEIICHUS 3a1a4
(PU3HYECKOTO COJCPIKAHUS, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IIO3HAHMS;
BIIAJICTh BUJIAMU JICITEILHOCTH TIO MOJyYSHUIO HOBOTO 3HAHUS, €70 WHTEPIIPETAIIHH,
MPeoOPa30BAHMIO M MPUMEHEHHIO B PA3JIUYHBIX YUCOHBIX CHTYAIHsIX, B TOM YHCIIE TIPH
CO3IaHUU YYEOHBIX MPOEKTOB B 00J1ACTH (PU3UKU;
BBISIBJISITH IPUYMHHO-CIICACTBECHHBIE CBSI3U U aKTyallM3UPOBATh 3a/1a4uy, BBIIBUTATh TUTIOTE3Y €€
pEIICHHS, HAaXOAUTh apryMEHTBI JIJIS JI0KAa3aTeIbCTBA CBOMX YTBEPIKICHUH, 3a1aBaTh MapaMeTPhI
Y KPUTEPUU PELICHHUS;
AQHATM3UPOBATH IMOTYYCHHBIE B XOJI€ PEIICHUS 33/Ia4H PE3yJIbTAThI, KPUTHUECKH OIICHUBATH UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;
CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHOM IEATETHHOCTH, B TOM
qHCIIe TP N3YICHUH (DU3HKHY;
JaBaTh OLICHKY HOBBIM CHTYaIUsIM, OICHUBAThH MPUOOPETEHHBIHN OIIBIT;
YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTUYECKYIO 00IaCTh KU3HEACSITEILHOCTH;
yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;
BBIJIBUTATh HOBBIE UJIEH, MPEJIaraTh OpPUTHHAIBHBIE IOAXObI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33a9H, IOIYCKAIOIINE aThTePHATUBHBIC PEIICHUS.
PatGora ¢ undpopmaunmeii:
BIIAJICTh HABBIKAMU TOTyUYeHUS! HHPOPMAIH (PU3UIECKOTO CONECPKAHUS U3 UCTOYHUKOB Pa3HBIX
THUTIOB, CAMOCTOSITEIPHO OCYIIECTBIISATh TIOUCK, aHAIHN3, CHCTEMATH3AIUI0 U HHTEPIIPETAIIUIO
nH(OPMALIUY PA3TMYHBIX BUIOB U (POPM IPE/ICTABICHHS,



OLICHUBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIb30BaTh CPE/ICTBA MHPOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX H OPTraHU3AIMOHHBIX 33/1a4 C COOJIIO/ICHUEM TpeOOBaHUI
SPrOHOMHKH, TEXHUKH 0€301IaCHOCTH, TUTUEHBI, PECYPCOCOCPEIKCHHS, TIPABOBBIX U ITUYCCKHX
HOPM, HOPM HH(POPMAITMOHHOW 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UIECKOTO COMCPKAHUS B PA3TMUHBIX (hopMaTax ¢ y9éTOM Ha3HAUCHUS
WHPOPMAIIMY U [IEIICBON ayUTOPUH, BEIOUPAst ONTUMAIIbHYIO (POpMY MpEIICTaBICHHS U
BU3YaJIU3aliu.

KoMMyHnKaTUBHBIC yHUBEPCAIbHbIC YUeOHbIE 1eliCTBUSA:
OCYILIECTBIISATH OOIEHNE HA YPOKaxX (PU3MKH U BO BHE-YPOUHOU ACSITEIHHOCTH;
pacro3HaBaTh NPEINOCHUIKNA KOHOIMKTHBIX CUTYALMH U CMATr4aTh KOH(DIUKTHI;
Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPECTB;
MMOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHOW U MHIUBUAYAILHOU PaOOTHI;
BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4ETOM OOIIMX UHTEPECOB U
BO3MOXXHOCTEHN Ka)KJ10T'0 4JI€Ha KOJIIEKTHUBA;
MIPUHUMATD L€ COBMECTHOU JESTeIbHOCTH, OPIraHU30BbIBATh U KOOPIUHUPOBATH ACHCTBUS 1O
e€ TIOCTH)KEHUIO: COCTABIIATH IJIaH JeMCTBUI, pacipeesaTh pojiu ¢ yu€TOM MHEHUH
YYaCTHHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOU paOOTHI;
OLIEHUBATh KaY€CTBO CBOETO BKJIAJa M KaXJI0r0 y4aCTHUKA KOMaH bl B OOIIMI pe3yJbTaT Mo
pa3pabOTaHHBIM KPUTEPHIM;
IIpejIaraTh HOBbIE IPOEKTHI, OLIEHUBATH UJIEH C ITO3ULUN HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;
OCYLIECTBIISATh IO3UTUBHOE CTPATErMUECKOE MOBEJEHUE B PA3JIMUYHBIX CUTYALUAX, IPOSIBIISIT
TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHble yHHUBepcaJIbHbIe y4eOHbIe J1eiicTBUS

Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISATH I03HABATEIBHYIO JESATEIIbHOCTh B 00J1aCTH (PU3UKU U
ACTPOHOMMH, BBISIBISITH IPOOJIEMBI, CTAaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELICHUS PACUETHBIX U KAUECTBEHHBIX 3a/1a4, TUIaH
BBINOJIHEHUS! TPAKTHYECKON PabOTHI ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEM U NPEIIIOYTCHH;

J1aBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacHmpsTh paMKH y4eOHOTO MPeAMETa HAa OCHOBE JIMYHBIX MPEATIOYTCHUN;

JleNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a
peueHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO dPYAUIIMH B 0071aCTH (PU3UKHU, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTEJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€STEIIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIQJICTh HABBIKAMU ITO3HABATEILHOU PEQIICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHUM U
MBICJIUTEINIBHBIX POLECCOB, UX PE3YyJIbTATOB U OCHOBAHUIA;

UCIOJIb30BaTh MPUEMBI pe(IIeKCUHN AJISl OLECHKH CUTYalluH, BEIOOpA BEPHOTO PELLICHMS;
YMETb OLIECHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATD PEIIECHUS [0 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATIU3€E PE3YJIbTAaTOB JI€SITEIbHOCTH;



IIPUHUMATh ce0sl, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTHI IPYIUX IIPU aHAIMU3€E PE3yJIbTATOB AESITEIbHOCTH;
MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B npornecce nocTuKeHHs TMUYHOCTHBIX PE3YJIbTaTOB OCBOCHMS IIPOrpaMMBbl 110 (PU3UKE JIs
YPOBHS CpeJIHEro 0011ero 00pa3oBaHus y 00y4aromuxcs COBEPIIEHCTBYETCS YMOLMOHAIbHBIN
MHTEJJIEKT, MPEeNoJaraomuii chopMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh OHUMATh CBOE YMOLIMOHAIBHOE COCTOSTHUE,
BUJICTH HANPABJICHUS PAa3BUTUSI COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh yBEpEHHBIM B cele;
caMOperyJIlpoBaHus, BKIIOYAIOIIEr0o CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 32
CBOE IOBEJICHHE, CIIOCOOHOCTb aAANTUPOBATHCS K AMOLMOHAIBHBIM U3MEHEHUSAM U MIPOSBIIATH
rMOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBAIIMH, BKJIIOUYAIOIIEH CTPEMIIEHUE K JOCTH)KEHUIO LIEJIU U yCIIeXy, ONITUMH3M,
MHULUATUBHOCTb, YMEHHUE I€UCTBOBATh UCXOAS U3 CBOUX BO3MOYKHOCTEN;

HMIIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh YMOLIMOHAIBHOE COCTOSTHHE JPYTHX,
YUUTBIBATh €0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;
COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLINX CIIOCOOHOCTh BHICTPAUBATh OTHOLICHHS C APYTHUMHU
JTIOAbMH, 3a00TUTHCSI, IPOSABIIATH UHTEPEC U pa3periaTb KOH(QIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K koniy o0yuenus B 11 kiacce npeIMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLINXCS YMEHHIA:

JIEMOHCTPUPOBATH Ha MPUMEPax poJib U MECTO GU3UKU B POPMHUPOBAHUH COBPEMEHHOI HAyIHOU
KapTHHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHHA, B IPAKTHYCCKOU
JeSITETLHOCTH JIF0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3MUECKON KapTUHBI MUPA;

YYUTBIBATh TPAHUIIBI IPUMEHEHHUS N3yUSHHBIX (PU3NIECKUX MOJIEIICH: TOUeUHBIN
ANIEKTPUUECKUI 3apsi, JTy4 CBETa, TOUCUHBIA HCTOUYHHUK CBETA, SIIEPHAsT MOJIENb aTOMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO si/Ipa MU peleHnH PU3NIECKUX 3a/1a4;

pacro3HaBaTh puzmuecKue siBIeHHS (TIPOLECCh) U OOBSICHITH UX HA OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKY ¥ KBAHTOBOW (PU3UKU: dIIEKTpUUECKas IPOBOJIUMOCTH, TEINIOBOE, CBETOBOE,
XHUMHAYECKOE, MArHUTHOE JICUCTBUS TOKA, B3AMMOICHCTBHE MAarHUTOB, 3JICKTPOMAarHATHAS
WHIYKIUS, TEHCTBUE MArHUTHOTO TOJIsl HA TPOBOTHUK C TOKOM M JIBHOKYIIUHCS 3apsi,
9JIEKTPOMArHUTHBIE KOJIEOAHUs U BOJHBI, IPSMOJIMHEHHOE PAaCIIpOCTPaHEHUE CBETA, OTPAXKEHUE,
npeJoMIIeHHE, HHTephEpeHIs, TUPPAKIUS U MOJISIPU3AINS CBETa, IUCTICPCHUS CBETa,
dhoTtoanekrpuueckuii 3pdekt (horoaddekT), cBeToBOE AaBICHUE, BOSHUKHOBCHHUE JIMTHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UICKYCCTBEHHAS PaIUOAKTUBHOCTD;

OIMCHIBATh M3YYCHHBIC CBOWMCTBA BEIIECTBA (IJIEKTPUIECCKIE, MATHUTHBIC, ONITHYECKUE,
AJIEKTPUUYECKYIO IPOBOUMOCTD PA3IMUHBIX CPEJl) U JICKTPOMArHUTHbIC SBJICHHS (IIPOLIECCHI),
UCIOJIBb3Ys (PU3MUECKHE BEJTMUNHBL: 3JIEKTPUUECKU 3apsii, cujla TOKa, SJIEKTPHUECKOe
HaNPsDKCHHE, SJICKTPUIECKOE COMPOTUBIICHUE, PA3HOCTh MOTCHIIMAIIOB, AJIEKTPOIBIKYIIAS CHJIa,
paboTa Toka, MHIYKIMs MAarHUTHOT'O TOJIs, cuiia Amriepa, cuiia JlopeHia, HHIyKTUBHOCTb
KaTyIIKH, SHEPTHS SJIEKTPUIECKOTO U MArHUTHOTO TOJIEH, IEPUOJT M YaCTOTa KOJIeOaHUH B
Koyie0aTeTbHOM KOHTYPE, 3apsiji U CHjla TOKA B TIPOIECCe TAPMOHMYECKUX JIEKTPOMArHUTHBIX
Kosie6aHuii, OKYCHOE pacCTOSIHME U ONTHYECKas CUJIa JIMH3BI, IPH OMMCAHUH [TPABUIILHO
TPaKTOBAaTh (PU3UIECCKHIA CMBICI UCTIOIB3yEMbIX BEIMYHNH, UX 0003HAYCHHUS U CMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEJTMUUHY C IPYTUMH BEITUYUHAMM,



OIHCHIBATh U3yUYEHHbIE KBAHTOBBIC SBJICHUS U MPOIIECCHI, HCTIONB3Ys (PU3UUECKHE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, IJIMHA BOJHBI M YaCTOTA CBETA, SHEPTHS U
UMITYJIbC (POTOHA, MIEPUOJT OTypaciaia, JHEPTHsl CBSI3U aTOMHBIX SAEp, IPU ONHUCAHUU
MIPaBWJIbHO TPAKTOBATh PUINUYECKUI CMBICI MCIIOJIb3YEMbIX BETUUYHH, UX 0003HAaYCHHUSI U
€MHHMIIBI, YKa3bIBaTh ()OPMYIIBI, CBSI3bIBAIOIINE JAHHYIO (PHU3UYECKYIO BETUYHHY C IPYTUMHU
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3UUECKON BEJIMUMHBI;

aHAIM3UPOBATH (PU3NYECKUE MPOLIECCHI U SBICHUS, UCTIONB3YsI (PU3NUECKHE 3aKOHBI U
MPUHLMIIBL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MApaJIEIbHOTO COETUHEHUS
MPOBOJHUKOB, 3aK0H J[xxoyinsa—JIeHiia, 3aK0H 3JIEKTPOMarHUTHOW MHAYKIWH, 3aKOH
MPSIMOJIMHENHOT O pacpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3AKOHBI ITPEIOMIICHUS
CBeTa, ypaBHEeHHE DUHIITEHHA st PoTodPdekTa, 3aK0H COXpaHSHHUS SHEPTUH, 3aKOH
COXpaHEHHUs UMITYJIbCa, 3aKOH COXPAaHEHHUS JIEKTPUUYECKOTO 3apsA/ia, 3aKOH COXPAHEHUS
MacCOBOI'0 YMCa, MOCTYIaThl bopa, 3aK0H paIuOaKTUBHOTO pachajia, Mpu 3TOM pa3inydaTh
CJIOBECHYI0 ()OPMYJIMPOBKY 3aKOHA, €0 MaTEMATUYECKOE BbIPAKEHUE U YCIOBU (TpaHULIbI,
00J1acTH) TPUMEHUMOCTH;

ONpeIENATh HAllpaBJICHUE BEKTOPA UHAYKIIMU MAarHUTHOTO MOJISl TPOBOJIHUKA C TOKOM,
cuibl AMniepa u cuisl JlopeHna;

CTPOUTH U OMHCHIBATH H300pakeHNe, CO3/1aBaeMOe TUIOCKUM 3e€pKajioM, TOHKOM JIMH30M;

BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAaHUIO (PU3UYECKHX SIBICHUH U IPOIIECCOB C
HCIIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIL: pU 3TOM (GOpMYIUPOBATH
npobnemMy/3agady U TUIIOTe3y Y4eOHOI0 SKCIIEPUMEHTa, COOUPATh YCTAHOBKY M3
MPEI0KEHHOT0 000PY/IOBaHUS, IPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh NPSIMbIE M KOCBEHHbIE U3MEPEHUs (PU3HUUECKUX BEJIIMYMH, IPU STOM
BBIOMpATH ONTUMANIBHBIN CTIOCO0 U3MEPEHHSI M UCIIONIb30BaTh U3BECTHBIE METO/IbI OLIEHKH
MIOTPEIHOCTEN U3MEPEHUN;

HCCJIeI0BaTh 3aBUCUMOCTH (PU3HUECKUX BEJIMYMH C UCIOJIBb30BAHUEM IPSIMbIX U3MEPEHUIL:
MIPH TOM KOHCTPYHUPOBATh YCTAHOBKY, PUKCHPOBATH PE3yIbTaThl OTYUYEHHON 3aBUCHMOCTH
(U3NYEeCKUX BETMYMH B BUJE TaOJIHUI] ¥ TPpaUKOB, ACTIAaTh BEIBOJBI IO PE3yJIbTaTaM
HCCIIEOBAHUS;

coOr0IaTh MpaBuiIa 0€30MacHOr0 TPY/1a P MPOBECHUH UCCIICTOBAHMIA B paMKax
y4e0HOTr0 3KCIIEpUMEHTA, YUeOHO-HUCCIIeI0BATENBCKOM U MPOEKTHOM I€ITETbHOCTH C
WCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U J1a0OPaTOPHOTo 000py10BaHUS;

pemaTh pacu€THBIE 3a/1a41 C SBHO 33/IaHHON (PU3NIECKOI MOJIETIBIO, UCTIOJB3YS
(u3nueckye 3aKOHbI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4l BHIOMPATh GU3NYECKYIO
MOJIENb, BBIACISTH (PU3NUECKe BETUYUHBI U (DOPMYIIBI, HEOOXOANMBIE IS €€ pelIeHuUs,
IIPOBOAUTDH PacU€Thl U OLICHUBATH PEAJIbHOCTH IOJYYEHHOIO 3HaYEHUS! (PU3NUECKON BETUUNHBI,

pemaTh Ka4eCTBEHHBIE 33/1a4M: BBICTPAUBATH JIOTUYECKHA HEMPOTUBOPEUUBYIO LIETIOUKY
paccykIeHHi ¢ ONOpoi Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS,;

WCIIOJIb30BaTh IPU PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIUU U MPECTABICHUS yUeOHOU U
HAy4YHO-TIONYJISPHON MH(POPMAITUH, TOTYICHHON U3 PAa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH
aHAJIM3UPOBATH MOTy4aeMyto HHOpMaIHIO;

OOBSCHATH MPUHITUIIBI ACHUCTBHSI MAILIUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3nuyaTh
yCIIOBHSA UX 0€30MacHOT0 MCIIOIb30BaHMS B TIOBCEAHEBHOM KHU3HH;

MIPUBOIUTH MPUMEPDI BKJIa1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MTPOLIECCOB OKPY>KAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;



HCIOJIb30BaTh TEOPETHUECKHUE 3HAHUSA 0 (PU3UKE B TOBCEIHEBHOM JKU3HU IS
obecrieueHHs OE30MACHOCTH MIPU OOPALIEHUH C TPUOOpPaAMH U TEXHUUECKUMH YCTPOHCTBAMH, JIJIS
COXpaHEHHUS 310pOBbs U COOIIOACHHS HOPM IKOJIOTUUECKOTO MOBEJCHUS B OKPY KaIOLLEH Cpee;

paboTaTh B rpYIIIE C BHIIOJIHEHUEM PA3IMYHBIX COIUAIBHBIX POJIeH, IUIIaHUPOBATh PaboTy
IPYIIIbI, PALIMOHATBHO pacpeAessTh 00A3aHHOCTH U IUTAHUPOBATH JESATEIBHOCTD B
HECTaHJAapPTHBIX CUTYyalHUsIX, aIeKBATHO OLIEHWBATh BKJIAJ] KaXJ10T0 U3 YYaCTHUKOB IPYIIIIHI B
pelIeHne paccMaTpUBAEMOM MPOOIEMBI.



Coaep:xxanue 00y4yeHust
11 knacc

DJIEKTPOJUHAMUKA (MPOI0JIzKEHUE)

MarnutHoe moJjie. B3anmogeiictBue TokoB. MaruutHoe noje. MHAyKUIysS MarHWTHOTO TOJIS.
Cuna Amnepa. Cuna Jlopenna. MarautHele CBOIMCTBA BEILIECTBA.

DJIEeKTPOMATrHUTHasE MHAYKIUsSA. OTKpbITHE 3J€KTpOMarHUTHON uHaykuuu. [IpaBuno Jlenua.
DneKTpou3MepUTEIbHbIE MTPUOOPHl. MarHUTHbBIM NOTOK. 3aKOH 3JEKTPOMAarHUTHOW MHIYKIMH.
BuxpeBoe anextpuueckoe nose. CamonHaykuus. MHAyKTUBHOCTh. DHEPIrUsi MATHUTHOTO TOJIS.
MarauTHble CBOMCTBA BEIIECTBA. DJIEKTPOMAarHUTHOE MOJIE.

®dponmanshsle 1abopamopHsle padomul

1. W3yuenue sBiI€HUS ANEKTPOMATHUTHOW MHAYKIIHH.

KOJEBAHUSA U BOJIHBI
MexaﬂnquKHe KO.]IeﬁaHI/[ﬂ

CBoOoanbie kKoneOaHus. MatemaTHYeCKUi MasTHHUK. ['apMoHMYeckue KojaeOanus. AMIUIUTYa,
MepuoJ, yactora u ¢asza konebanuii. BeinyxaeHnsie konebanus. Pesonanc. ABTokonebanus.

Dponmanvusvie 1adopamopHsvle padomul
2. OmpeneneHne YCKOPSHHSI CBOOOTHOTO MAACHHUSI IPH TIOMOIINA MasTHUKA.
DJIeKTPOMArHUTHbIE KOJIe0aHUs

CBoOonHble kojeOaHUs B KojeOaTesbHOM KoHType. Ilepnon cBOOOIHBIX 3IEKTPUUYECKHX
kojeOaHuil. BpiHyXneHHble KojeOaHus. IlepeMeHHBIM 3nekTpuyecKud TOK. AKTHBHOE
COINPOTHUBIIEHUE, EMKOCTh M HMHIYKTHUBHOCTb B LIENU MEPEMEHHOIO TOKAa. MOIIHOCTh B LIENH
MIEPEMEHHOI0 TOKa. PE30HAHC B 3JIEKTPUYECKOH LICTIH.

IIpou3BoacTBO, NEpeaaya U NOTpedIeHUE ITEKTPUIECKONH IHEPrum
I'enepupoBanue sneprun. Tpanchopmarop. [lepenaua snexTprudeckoit SHEPruu.
Mexann4yeckue BOJHbI

[IpononeHple M momnepedHble BONHBL. JlmmHA BONHBL. CKOpPOCTH pPaclpOCTPAHEHUS BOJIHBI.
3ByKOBBIC BOJHBI. MIHTEpdepeHIms BOJH.

aﬂeKTPOMaFHHTHBIe BOJIHbI

I/I3quCHI/Ie QJICKTPOMArnuTHBIX  BOJIH. CBolicTBa 9JICKTPOMArHuTHBIX  BOJIH. HpI/IHI_II/IH
panuocsszu. TeneBunenue. [Ipunnun [roiirenca. Judpakius BoH.

Ontuka
CBeToBbLIE BOJHBI

3akoH npesnomieHus ceera. [lonHoe BHyTpeHHee oTpaxeHnue. Ilpu3ma. @opmyiia TOHKON JIMH3BI.
[Tonydyenune u3oOpaskeHHsI ¢ MOMOILBIO JHMH3bL. Onrtuueckue npubOopsl. MX paspermaromias
CHOCOOHOCTh. DIIEKTPOMAarHUTHbIE BOJIHBL. CKOPOCTH CBETAa U METO/IbI €€ U3MEPEHHUS.



Hucnepcus cBeta. MuTepdepennus ceeta. Korepentnocts. Judpaxuus cera. JudpaxironHas
pemerka. [lonepeynocts cBeTOBBIX BONH. [lonspusanus ceera. M3mydenue u cnexrpsl. Illkana
3JIEKTPOMAarHUTHBIX BOJIH.

@ponmansvusle 1adbopamopnvie padomul
3. M3mepeHue nokaszarens NpeIOMICHUS CTEKIIA.
4. W3mepeHue NIMHBI CBETOBON BOJIHBI.

JJIEMEHTBI TEOPUU OTHOCUTEJILHOCTH

[loctynatsl Teopun otHocuTenbHOCTU. IIpuHIIMIT OTHOCUTENBHOCTH JMHIITENHA. [locTOsIHCTBO
CKOPOCTH cBeTa. [Ipocmpancmeo u 6épems 6 CheyuanbHOU meopuu OMHOCUMETbHOCIU.
PenstuBuctckas auHamuka. CBsi3b Macchl U DHEPTUMU.

HN3nyyenne u crieKTpbl
Buael nznydenuii. CnekTpbl U CIEKTpaibHbIN aHanu3. [1Ikana 31eKTpoOMarHuTHBIX BOJIH.
DponmanvHsle 1ad6opamopHsle padomol
5. Ouenka HHPOPMAITMOHHOW €MKOCTH KOMIIAKT-IHUCKA.
KBAHTOBAS ®U3UKA
CBeTOBbBIE€ KBAHTBI

TeroBoe wuznyuenue. [loctosnnas Ilnanka. dotorddexr. YpaBHeHue OUHIITEHHA IS
botorddexra. Poronsl. OnbiThl JIeOenera n Basuosa.

ATOMHas1 pU3UKAa

Crpoenue atroma. OnwiTel Pezepdopaa. KBanroseie noctynarel bopa. Monens atoma Bogopoaa
o bopy. Tpynnoctu Teopun bopa. KBanroBass mexanuka. ['unoresa ne bpoinsa. CooTHomeHue
HeomnpezenenHocre  ['eiizenOepra.  KopmyckynspHo-BonHOBOM — ayanmusm.  Judpakuus
ANEKTPOHOB. JIazepsl.

®u3nKka aTOMHOIO /ApPa. JJIeMEeHTAPHbIE YaCTHLbI

MeToapl  perucTpaldy  JIEMEHTapHbIX YacTull. PaauoakTHBHbIE NpeBpalleHMs. 3aKOH
PaaMoOaKTUBHOIO paclaja M €ro CTaTUCTUYEeCKui Xapakrep. [IpoTOHHO-HEHTpOHHas MOJEIb
CTPOEHHSI aTOMHOTO sipa. [leeKkT Macc M PHeprus CBsI3U HYKJIOHOB B sjpe. Jlenenue u cunte3
anep. SnepHas »Hepretuka. Pus3uka dI€MEHTApHBIX 4YacTUl. CTaTUCTHYECKHN XapakTep
IIPOLIECCOB B MUKPOMUPE. AHTHYACTHULIBI.



TemaTuueckoe mianuposanue 11 kiaace

No Tema ypoka KosnuecTBo yacoB
| OCHOBBI YJIEKTPOAUHAMUKH 9
1/1 BsanmoseiicTBre TOKOB. MaruuTHOeE moJe. 1
MarHuTHast HHAYKIHSL.
2/2 3akoH AMmnepa. [Ipumenenne 3akoHa 1
Awmmepa.
3/3 JlelicTBE MAarHUTHOTO ITOJIS Ha 1
JaBrkynmiics 3apsia. Cuna Jlopenna
4/4 SIBIIeHUE DNEKTPOMArHUTHOW HHAYKIWH. 1
Maruutssiidi notok. [Ipasuso Jlenna.
5/5 JL.P. Nel «3yuenue siBiaeHUS 1
JICKTPOMATHUTHOW WHIYKIIHH)
6/6 O/1C uaaykimn. CaMOUHIYKITUS. 1
MHYKTUBHOCTB.
717 OHeprust MarHUTHOT'O TIOJIS TOKA. 1
DJIEKTPOMArHUuTHOE MOJIE.
8/8 Pemrenue 3amad mo teme: «OCHOBBI 1
DJICKTPOTUHAMUKHY.
9/9 KonTtponsHas padota Nel «OCHOBBI 1
ANEKTPOMHAMUKIY
1 Kose6anusi u BOJIHBI 21
10/1 Mexannueckue KoneOaHusl. 1
MaremaTnuecKkuii MasiTHHK.
11/2 ["apmonnueckue xoneOaHus. 1
[IpeBpatenue 3Heprun Mpu
rapMOHUYECKUX KOJIeOaHUIX
12/3 JL.P. No2 «Omnpenenenre yCKOPEHHS 1
CBOOOJIHOTO Ta/ICHUsI P TOMOIIN
MasiITHUKa)
13/4 BrinyxieHHbple Kojebanus. PesoHanc 1
14/5 CBOOOIHBIE PTIEKTPOMArHUTHBIC 1
KoJieOaHus
15/6 [IpumeHeHne pe3oHaHca. 1
16/7 Kone6atensuslit kouTyp. [IpeBpamenue 1
SHEPTHH TP IIEKTPOMATHUTHBIX
KoJIeOaHuUsX.
17/8 [lepemeHHBII TOK. AKTUBHOE 1
comporuBiieHue. KonmeHncarop u karyika
B I[ENTU MIEPEMEHHOTO TOKA.
18/9 Pe3onanc. ABTokosieOanusl. 1
19/10 | I'enepupoBaHHE IEKTPUUCCKON IHEPTUH. 1
Tpanchopmarop.
20/11 | [lepenaya 3JaEKTPOIHEPTHUH. 1
VMcrionp30BaHUE IIEKTPOIHEPTHH
21/12 Pemenue 3amay o reme: «Konedauusy. 1




22/13 | Kontponbhas padora Ne2 «Konedanus» 1
23/14 | BonHoBble siBeHus. PacipocTpanenue 1
MEXaHUYECKHUX BOJIH.
24/15 | {nuna BosHbL. CKOPOCTH BOJIHBI. 1
25/16 | BonHbl B cpejie. 3ByKOBbIE BOJIHBI. 1
26/17 | DneKkTpOMarHUTHbIC BOJHBL. BOJIHOBBIC 1
CBOWCTBA CBETA.
27/18 | Uzobpetenue paano A.C.ITormosbim. 1
[TpuHIMIIBI paJIMOCBSI3H.
28/19 Papuonokanus. [ToHsiTue o TelIEBUIECHUH. 1
29/20 | Pemenue 3aaa4 no teme: «BoHb. 1
30/21 | KonTposbHast padboTa Ne3 «BosHby 1
11 Onrtuka 16
31/1 CkopocTb cBeta. [Tpuniun [toitrenca. 1
3aKOH OTpa)KEHHUsI CBETA.
32/2 3akoH npesnomsieHus ceera. [lonHoe 1
OTpaKCHHE.
33/3 JlaboparopHnas padota Ne3 «M3mepenue 1
MOKa3aTeJsl MPEJIOMIICHHS CTEKIIa»
34/4 JIunza. [ToctpoeHne n300pakeHUi B 1
JIMH3eE.
35/5 ®dopMya TOHKOU JTUH3BI. Y BEJTUYCHHE 1
JIUH3BI.
36/6 Jlucriepcust cBeTa 1
3717 WuTtepdepenius crera. 1
38/8 Nudpaxius ceera. JudpakiuroHnas 1
peleTkKa.
39/9 [lonepeyHOCTh CBETOBBIX BOJIH. 1
[Tonsipuzanus ceera. JJabopatopHast
pabota Ne4 «M3mepenue JUIMHBI CBETOBOM
BOJIHBD).
40/10 [Tpuaiun otHOCHUTEILHOCTH. [locTymaThl 1
TEOPHH OTHOCHUTEJIBHOCTH.
41/11 3aBUCHUMOCTBH MACChl OT CKOPOCTH. 1
PessiTuBUCTCKAs IMHAMHUKA.
42/12 Bubl nznydyenuid. UctouHuku cBeTa. 1
43/13 Crnexrtpsel. Bunel criektpoB. CrieKTpaabHbIN 1
aHaIn3
44/14 NudpakpacHoe u ynprpaduonaeToBoe 1
u3nydenus. [llkana 3meKTpoMarHUTHBIX
W3JTYYCHHM.
45/15 JI.P.Ne5«Ornienka nHGOpMaIIMOHHON 1
€MKOCTH KOMITAKT-/IUCKa.
46/16 KontposabHast padora Ne4 «OnTrkay. 1
v KBanroBasi pusuka 19
47/1 I'unote3a [Tnanka o KBaHTaXx. 1
Dotorddext. Teopust poroadpdexra.
48/2 ®otonsl. ['unoresa ne bpoitns o 1
BOJIHOBBIX CBOMCTBAX YaCTHIL.
49/3 JlaBnenue cBera 1




50/4

Crpoenue atoma. OnbiTel Pesepdopra.

51/5 [Toctynatet bopa. Mozaens atoma 1o bopy.
Tpynnoctu Teopun bopa. KBanrosas
MeXaHHUKa.

52/6 | Jlazepsl.

53/7 0O606meHre Tembl: «DPoTo3hDeEKT.
Crpoenue aTomay.

54/8 KonTtponbsHas pabota Ne5 «KBanToBas
pusuxay.

55/9 MeTto1b1 HaOMIOAEHUS U PETUCTPALIUU
3JIEMEHTapHBIX YaCTHIL

56/10 | OTkpbITHE paTHOAKTHBHOCTH. Allbda,
OeTa- U TaMMa-u3JyYeHUsl.

57/11 | PagnoakTuBHBIC TPEBpAICHHS. 3aKOH
PaJInOAKTUBHOTO pacnaja.

58/12 | N3oTonbl. OTKpBITHE HEUTPOHA.

59/13 | CtpoeHue aTOMHOTO si/ipa. SIaepHbIe CHIIbL.
DHeprus CBsi3M aTOMHBIX SIIIED.

60/14 | Snepubie peakiuu. Jenenue suep ypaHa.

61/15 | Llennble siaepHble peakiyu. SIaepHbiid
peaxTop.

62/16 | TepmosinepHbie peakiyu. [IpuMeHeHue
SICPHOM SHEPTHUU.

63/17 | DiieMeHTapHbIC YaCTHIIBL

64/18 | Pemenue 3agau o teme: «SnepHas
buzuKay.

65/19 | KontponbHas pabora Ne6 «Snepuas
buzuka»

V AcTpoHOMHUS

66/1 1. CtpoeHHe COTHEYHON CHCTEMBI.
Cucrema «3emisi-JlyHay.

67/2 | 2. O6uwme cBenenus o ComnHile.

M cTouyHMKH SHEPTUH U BHYTPEHHE
ctpoenue CoHua.

68/3 3. ®usnyeckas npuposa 38e31. . Hama

TraJJaKTHKa. HpOI/ICXO)KI(eHI/Ie X OBOJIFOLIUA
TaJIaKTHUK U 3BC3]]




