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INOACHUTEJIbBHAS 3AIINCKA

Pa6ouast mporpamma no yue6nomy npeamery «ACTPOHOMMUMSA» nis oOyuarommxcest 10 kimacca pazpaboTaHa Ha OCHOBE HOPMAaTHBHO-TIPABOBBIX

JIOKYMEHTOB!

1. denepanbubiii 3akoH «O06 o06pazoBanuu B Poccuiickoit deneparum» ot 29. 12.2012 r. Ne 273-D3 (B penakiuu PeaepanbHoro 3akoHa Ne304-D3
ot 31 urons 2020 r.);

2. @denepanbHBI TOCYAapCTBEHHBIM CTaHAAPT cpeaHero odmero oopazoBanus (IIpukaz MunoOpHayku Poccum ot 17.05.2012 Ne 413 (pen. ot
29.06.2017) «O06 yTBepxkaeHUU PeaepabHOr0 TOCYJapCTBEHHOTO 00Pa30BaTEeILHOTO CTAaHAAPTA CPETHETO OOIIETO 00pa30BaAHUY);

3. Ipuxa3z MunoOpuayku Poccum ot 05.03.2004 Ne 1089 «O06 yrBepxaeHuu (eaepalibHOTO KOMIIOHEHTA TOCYIapCTBEHHBIX 00pa3oBaTEIbHBIX
CTaHJIaPTOB HAYAIBHOTO OOIIEro, OCHOBHOTO O0IIETo U cpenHero (MmojHoro) obmero oopasoBanus (B pex. [Ipukazos Munobpuayku Poccun ot
03.06.2008 Ne164, ot 31.08.2009 Ne320, ot 19.10.2009 r.Ne 427, o1 10.11. 2011Ne 2643, ot 14.01.2012 Ne69, ot 31.01.2012 369);

4. Tlpuxa3z Munobpuayku Poccun ot 17 mas 2012 Ne 413 «O6 yTtBepkaeHUH (eaepaabHOro TOCyIapcTBEHHOTO 00pa3oBaTeIbHOrO CTaHIapTa
cpenHero odmiero 06pazoBaHus» (C U3BMEHEHUSIMU U IOMOJTHEHUSIMH ),

5. Ilpuka3 MunuctepcrBa npocsemenus Poccuiickoit @enepannu ot 20.05.2020 r. Ne 254 «O yrBepxkaeHuu (enepalbHOro MepeuHs y4eOHHUKOB,
JOTYIIEHHBIX K HMCIOJb30BAHUIO MPH pealn3alii HMEIONIMX TOCYIapCTBEHHYIO aKKpEAUTAlHI0 O0pa30BaTEIbHBIX MPOrpaMM HA4aabHOTO
00111er0, OCHOBHOTO OOIIEro, cpeaHero oO0mero o0pa3oBaHWsS OpraHU3AIMAMH, OCYIIECTBISIONIMMH 00pa30BaTEIbHYIO JACSTEIHHOCTHY
(tononHenwus B npukase Ne 766 ot 23.12.2020);

6. Ilucema MunuctepcrBa oOpasoBanusi u Hayku Poccuiickoir @eneparmim Ne TC—194/08 «OO0 opranuzanmuu n3ydeHHs y4eOHOTO IMpeaMeTa
«ActpoHomusi» ot 20.06.2017r BMecte ¢ "MeTOoaMUEeCKMMHM pPEKOMEHJAIMSAMHU IO BBEJIEHHUIO YydeOHoro mnpenMera "AcTpoHoMusa'" Kak
00513aTeJIbHOTO JUI U3YYEHHsI HA YPOBHE CpPEJIHEro 001Iero oopa3oBaHus.

7. TlpumepHas ocHOBHast 0Opa3oBaTesibHas MporpaMMma cpelHero ooiero oopaszopanus (0g00peHa pereHreM peaepaabHoro yueoHo-
METOJINYECKOT0 00beqMHEHHIO (MTPOTOKOI OT 28.06.2016 Ne2/16-3);

8. IIpuxa3z Munucrepcta oOpa3oBanus u Hayku Poccuiickoii @eneparuu or 09.06.2016 1. Ne699 «O06 yTBepkIeHHH NEPEeUHs OpraHnu3aluii,
OCYIIECTBISIONIMX BBITYCK YU€OHBIX TOCOOUH, KOTOPBIE JOMYCKAIOTCA K MCIOIb30BAHUIO TIPU PEAIN3alui UMEIOIINX TOCY1apCTBEHHYIO
aKKpeIUTaIUI0 00pa30BaTeIbHBIX IPOTPAMM);

9. Konnenmus pa3BuThst GU3NKO-MAaTEMATHIECKOTO U €CTECTBEHHOHAYYHOTO 00pazoBaHus TomMckoit oomactu Ha 2019-2025 roasr (YTBepkaeHa

pacniopspkenrem JlemapramenTa obmero oopasoanus Tomckoi obmactu ot 28.09.2018 1. Ne832-p);

10. OcHoBHas oOpa3oBarteIbHas mporpamma cpearero odmiero oopazosanust MAOY COIL Ne54 1. Tomcka;
11. VYueOnsiii mnan MAOY COI Ne54 r. ToMcka;
12. PaGouas nporpamma Bocniutanuss MAOY COLI Ne 54 r. Tomcka (mpukas Ne 130 ot 25.08.2021);



13. PaGouas mporpamma cocTaBjIeHa Ha OCHOBE aBTOPCKO# mporpammbl B.M.Uapyruna. Actponomus. Metoanueckoe mocodue 10—11 kmaccol.
ba3oBsIil ypoBeHb : yueOHOE TocoOue i yunuTeneld oomeoopa3oBaTebHbIX.opranu3anuii. — M. : [Ipocsemenue, 2017. —32 ¢. — (Coepsl 1-

11). — ISBN 978-5-09-053966-1)

ACTpPOHOMHUS 3aHUMAET 0C000E MECTO B CHCTEME €CTECTBEHHO-HAYYHBIX 3HAHHH, TaK KaK OHA 3aTparuBacT IIIyOMHHBIC BOIPOCHI CYIIECTBOBAHUS
YeJIoBeKa B OKPY)KAIOIIEM MHUpE M B HEH KOHLEHTPUPYIOTCS OCHOBHBIC IPOTHBOPEYUS MEXTy OBITHEM YeJOBEKa M €ro Co3HaHHeM. Ha mpoTsokeHnn
THICSYENICTHI AaCTPOHOMHMSI IIarana B Hory ¢ ¢uiocopuell u penurueit, nadopmaiyeld, No4epnHyToi U3 HaOdrogeHuil 3BE3AHOrO Heba, mMuTaja
BHYTPEHHUI MHpP YEJIOBEKA, €ro PEJIMTHO3HbIE MPEICTaBIeHUs 00 OKpyXx)atomeM Mupe. Bo Bcex apeBHHX (HMIOCO(CKUX IIKOJIAX aCTPOHOMUS 3aHMMala
Beyliee MecTo. Tak Kak acTpOHOMUS HE 3aTparrBalia HEMOCPECTBEHHO YCIOBUS KHU3HH U JEATEIHHOCTH YEJIOBEKa, TO MOTPEOHOCTh B HEW BO3HUKAIA
Ha 0oJiee BHICOKOM YPOBHE YMCTBEHHOT'O U JTyXOBHOTO Pa3BUTHS YEIOBEKA, U MMO3TOMY, OHA ObLIa JOCTYITHA TIOHUMAHMIO Y3KOTO Kpyra 00pa3oBaHHBIX
JIHOJEN.

Bcé coBpemeHHOE ecTecTBO3HAHUE: (H3HMKA, MaTeMaTHKa, reorpadus W Opyrue HayKH — MUTAJIOCh M Pa3BHBAIOCH OJjarojapsi pa3BUTHIO
acTpoHOMHH. JI0CTaTOYHO BCIIOMHUTH MEXaHUKY, MATEMAaTHUECKUI aHaJIH3, pa3BUThie HBIOTOHOM M €ro mocieaoBaTeIsiMi B OCHOBHOM ISt 00bsI CHEHHS
IBMKEHUS HeOecHbIX Tesl. COBpeMEHHbIE HIeU U TEOPUU: 00I11as TEOpHsl OTHOCUTEIbHOCTH, (PU3MKA FIEMEHTAPHBIX YACTHULl — BO MHOTOM 3MXKAYTCS Ha
JTOCTHKEHUSIX COBPEMEHHON aCTPOHOMHMH, TaKUX €€ pa3zesioB, Kak acTpo(u3nKa 1 KOCMOJIOTHS.

Uro0bl MpaBWIILHO TOHATH COBPEMEHHOE €CTECTBO3HAHHME, HEOOXOMUMO HM3ydaTh ACTPOHOMHIO, NMPOHU3BIBAIOIIYIO €r0 W JICKANIYI0 B €ro
ocHOBax. TakoW MOAXOJ MO3BOJUT HE TOJHKO MOBBICHTH KA4eCTBO €CTECTBEHHO-HAYYHOTO OOpa3OBaHMs, HO M PEIIMTH MPOOJIEMY TOTepH HHTEpeca
YUYAIIUXCS K M3YYEHUIO €CTECTBEHHBIX HAYK.

N3y4yenue acTpoHOMHUH Ha 0a30BOM ypOBHE CpeHEro o0IIero oopa3oBaHus HANPaBJIeHO HA IOCTHKeHHe CJIeyI0LIMX LeJeii:

® 0CO3HAHWE MPHUHIUIHAIHLHONW POJIM aCTPOHOMHH B TIO3HAHWUHM (YHJAaMEHTAIBHBIX 3aKOHOB TPHUPOJBI U (HOPMUPOBAHHS €CTECTBEHHOHAYYHOMH

KapTHHBI MUDA;

e npuoOpereHue 3HaHUN O (PU3MUECKON MPHUPOJEe HEOECHBIX TENl U CHCTEM, CTPOEHHS 3BONIOLMU BceneHHON, NpoCTpaHCTBEHHBIX U BPEMEHHBIX

MacmTabax BceeneHHoi, Hanboliee BaKHBIX aCTPOHOMHUYECKUX OTKPBITHSIX, OMPEISITUBIINX PA3BUTHE HAYKH U TEXHUKH,

® OBJIAJICHUE YMEHUSIMH OOBACHATH BUAUMOE MOJIOKEHHE U JIBUKEHNE HEOECHBIX TeJl MPUHIIMIIAMH OIPEIeSICHUS] MECTOIIOIOKEHUS U BPEMEHH 10
aCTPOHOMHUYECKHM O0BEKTaM, HaBbIKAMHU MPAKTUYECKOT'0 UCTOIb30BAHUS KOMIBIOTEPHBIX MPUIIOKEHHUH JIJIs1 ONpeiesieHUs] BUa 3BE3JHOr0 Heba

B KOHKPETHOM IIYHKTE JUIsI 3aIaHHOTO BPEMEHH,

® pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIIEKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipolecce MpuoOpeTeH s 3HaHUH 10 aCTPOHOMHHU C

UCIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB MH(POPMAIIMH U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

¢ (opMHUpOBaHHE HAYYHOTO MUPOBO33PECHHUS;
e (QopMupOBaHHE HABBIKOB HCIIOJIb30BAHUS E€CTECTBCHHOHAYYHBIX M (MU3MKO-MATEMAaTHYECKUX 3HAHUHN i1 OOBEKTHOTO aHaIHM3a yCTPOWCTBa

OKPY’KAIOIIEro MUpa Ha IpUMepe JOCTHKEHUI COBPEMEHHOM acTpO(U3NKH, aCTPOHOMHH 1 KOCMOHABTHKH.



3adaua acTpoHOMHUHU, KaK W JIOOOTO €CTECTBEHHOHAYYHOT'O TpEIMeTa, M3ydyaeMOTo B OCHOBHOW IIKOJE WJIM Ha 0a30BOM ypOBHEB cTapuiei
HIKOJIE,

e (opmupoBaHUE €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH. ECTeCTBEHHOHAY4YHAss TPAMOTHOCTh — 3TO CIHOCOOHOCThH YEJIOBEKAa 3aHUMAaTh AKTHBHYIO
IPaXIaHCKYIO MO3UIIMIO MO0 BOMPOCAM, CBSI3aHHBIM C Pa3BUTHEM €CTECTBEHHBIX HAYK U MPUMEHEHUEM UX JOCTH)KEHUH, a TAaK)Ke €ro rOTOBHOCTD
MHTEPECOBAThCSl €CTECTBEHHOHAYYHBIMU HJIeIMU. ECTECTBEHHOHAay4yHO T'PDAaMOTHBIN YeNOBEK CTPEMHTCS Y4acTBOBAaTh B apryMEHTHPOBAHHOM
o0cyXIeHIH MPo0JIeM, OTHOCALINXCSA K €CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM, YTO TPeOyeT OT HEro CIEAYIOINUX KOMIETEeHTHOCTEH:

-HAYYHO OOBSCHSATH SIBJICHHUS,

-IIOHUMATh OCHOBHBIC OCOOCHHOCTH €CTECTBEHHOHAYYHOTO UCCIICIOBAHHSI,

-MHTEPIPETUPOBATH JAHHBIC M UCIIOJIB30BATh HAYYHBIC JJOKA3aTEIbCTBA IS TOTYICHHS BHIBOJIOB.

Pabouasi mporpamma coctasiieHa Juisi ooydaromuxcs 10 kimacca, paccuutana Ha 34 yaca, KOTOpbIE paclpeesieHbl CICTYIOIHIM o0pa3om: 17
yacoB — B 1 u 2 nonyronuu 10 kiacca.

1. INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O IIPEJIMETA «ACTPOHOMMUS»

Pabouas mporpamma o acTpOHOMHUHM OPHEHTHPOBAHAa Ha JIOCTHIKEHUE PE3yJIbTaTOB Ha TPEX YPOBHAX — JIMYHOCTHOM, METAIPEIMETHOM MU
IIPEAMETHOM.

Juunocmuvimu pezyromamamu, GopMUPYEMbIMU y 00yUaIOMIUXCSI TPH 00yUEHUH NpeIMeTa «ACTPOHOMUS» B CPEAHEN IIKOJIE SBISIOTCS:

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEeHUIT 00ydyaromuxcs K cede, K CBOeMy 3/10pPOBbIO, K IO3HAHUIO ce0s:

®TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIMXCSl K CAMOPA3BUTHIO M CAMOBOCHHMTAHUIO B COOTBETCTBHM C OOIIEYESIOBEYECKUMM LIEHHOCTSIMHM U
ujea’saMu TpakJaHCKOTro 00IecTBa, MOTPEOHOCTh B (PU3UUECKOM CaMOCOBEPIICHCTBOBAHUY, 3aHATUSAX CIOPTUBHO-03/I0POBUTEIIBHON J€SITEIBHOCTHIO;

JInyHOCTHBIE pe3yJibTaThl B cpepe oTHOmIEeHHH o0yyarommxcs K Poccnu kak k Poanne (OredecTBy):

® POCCUICKast UIEHTUYHOCTD,

® yB)KEHUE K CBOEMY Hapoly, YyBCTBO OTBETCTBEHHOCTH Iepes PonnHoN,

JInyHOCTHBIE pe3yabTaThl B cepe OTHOIICHUI 00YYAIOIIMXCS K 3aKOHY, FTOCYIapCTBY H K I'PasKAaHCKOMY 001eCTBY:

® MHUPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOILECTBEHHOW MPaKTUKHU, OCHOBAaHHOE Ha JHAJIOTe KYIbTYp, a
TaKXe pa3In4YHbIX (HOpM OOIECTBEHHOTO0 CO3HAHMS, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MHUpe

JIn4HOCTHBIE pe3yJIbTaThl B c(pepe OTHOMIEHUI 00YyYAKOIIMXCSH C OKPY KA MMM JIIOAbMM:

® HPaBCTBEHHOE CO3HAHWE M TIOBEJCHHE HA OCHOBE YCBOCHHUS OOIIEUYEIIOBEUECKHX IIEHHOCTEH, TOJIEPAHTHOIO CO3HAHMS M TIOBEICHUS B
MOJIUKYJIBTYPHOM MHpE, TOTOBHOCTH U CIOCOOHOCTH BECTH JUAJIOT C IPYTHMH JIObMH, JOCTUraTh B HEM B3aUMOINOHUMAaHMS, HAXOAUTh OOLIHE eI U
COTPYAHMYATH JUIS UX JTOCTHKECHUS;

® IPUHATHE T'YMaHHCTUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE M J0OpO’KENIaTeIbHOE OTHOILIEHHE K JPYrOMY YeJIOBEKY, €r0 MHEHHIO,
MHUPOBO33PEHHUIO;

® Da3BUTHE KOMIETEHIUH COTPYJHMYECTBA CO CBEPCTHMKAMM, JETbMH MIIAJIIEr0 BO3pPAcTa, B3pOCIBIMH B 00pa30BaTENIbHOM, OOIIECTBEHHO
MOJIE3HOM, Y4EOHO-HCCIIEA0BATEIbCKOM, MPOSKTHON U APYTUX BUIAX JCSTCIBHOCTH.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLICHHUI 00y4aloIHUXcsl K OKPY/KaloleMy MHPY, }KMBOM IIPUPO/e, Xy10:KeCTBEHHOH KYJIbType:




® MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO DPa3BUTHUSI HAyKH, 3HAYMMOCTHM HAyKH, TOTOBHOCTh K HAy4YHO-TEXHUYECKOMY
TBOPUYECTBY, BJIaJICHUE JOCTOBEPHON MH(OPMAIIHEH O TIEPEIOBhIX JOCTHKCHHUSIX M OTKPBITHSIX MHPOBOW M OTCUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

®TOTOBHOCTH M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE CaMOOOPa30BaHHIO, HA TPOTSHKCHWU BCEH JKU3HU; CO3HATEIHHOE OTHOIICHHE K
HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIENTHON MPO(hECCHOHATBHON U 00IIIECTBEHHOM IEATEeIbHOCTH;

® SKOJIOTHYECKas KyJIbTypa, OepexxHoe OTHOLICHHSI K POJIHOM 3emiie, IpUpOIHBIM OoraTcTBam Poccuu u mupa;

JIMYHOCTHBIE Pe3yJbTAThI B c(hepe OTHOIIEHHSI 00yHAIIMXCS K TPYAY, B cepe coMaIbHO-IKOHOMUYECKUX OTHOIICHUIi:

® OCO3HAHHBIN BBIOOP OyAyIIeH mpodeccun Kak MyTh U CIIOCcO0 peann3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB

JIMYHOCTHBIE Pe3yJbTaThl B chepe PU3NUECKOTr0, MCUXOJIOTMYECKOT0, COMAIBLHOIO0 U AKAIeMHUYECKOr0 0J1aronoJyqust 00y4aromuxcs:

¢ chopMHUPOBATIOCH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU;

® TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOM M OTBETCTBEHHOM €SI TEILHOCTH;

® HaBBIKU COTPYIHMYECTBA CO CBEPCTHUKAMHU B 00pa30BaTEIbHOM, yUeOHO-UCCIEI0BATENBCKOM, MPOSKTHON U APYTUX BUAAX JACATEIHHOCTH,

® HPABCTBEHHOE CO3HAHUE U TOBEJICHUE HAa OCHOBE 00IIIEYEIOBEUECKUX [ICHHOCTEH

®TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHHIO, B TOM YHUCJIE K CaMOOOpa30BaHUIO HA MPOTSHIKEHUM BCEH JKM3HU, CO3HATEIHHOE OTHOIICHHE K
HETPEPHIBHOMY 00Pa30BAHMIO KaK YCIOBHUIO K YCIICIIHON TPO(ECCHOHAbHON U OOIIECTBEHHOH ACSTEIbHOCTH;

® OCO3HAHHBIN BBIOOp OyAyIIel nmpodeccun U BOZMOXKHOCTEH peanu3aiii COOCTBEHHBIX KU3HEHHBIX IUIAHOB, OTHOIIEHUE K MpOodecCHOHaIbHON
JESTETPHOCTH KaK BO3MOXKHOCTH peaju3allii COOCTBEHHBIX KM3HEHHBIX IJIAHOB; OTHOIICHHE K MPO(PECCHOHAIBHON NIEATETLHOCTH KaK BO3MOXHOCTH
y4acTHs B peUICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHAIBLHBIX TPOOIIEM;

¢ cpOPMUPOBAHHOCTH IKOJIOTHIECKOTO MBIIIJICHHUS; MPUOOPETEHNUE OMBITA SKOJIOTO-HATIPABICHHOU JIEATEILHOCTH.

1. Memanpedmemmboie pe3yivmanst_PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1elicTBUA

BorinycKkHUK HAy4YuTCH:

—CaMOCTOSITEIIbHO OMIPENIETISATh 11EJTH, 3371aBaTh MapaMeTphl U KPUTEPUH, TI0O KOTOPBIM MOXHO OIPEACIIUTh, YTO 11€JIb JOCTUTHYTA;

—OIICHUBATh BO3MOXHBIE MOCIEACTBHS JOCTH)KEHHUS MMOCTABICHHOM IIeNTM B NEATENBHOCTH, COOCTBEHHOM KHM3HU M KM3HH OKPYKAIOIIUX JIIOJIEH,
OCHOBBIBASICh HAa COOOPKEHHSIX STUKU U MOPaJIH;

—CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEbHOMN I€ATEIHPHOCTH U )KU3HEHHBIX CUTYaIUsX;

—OIICHUBATh PECYPCHI, B TOM YHKCJIE BPEMS U IPYTHE HEMAaTepUaIbHbBIE PECYPChI, HEOOXOIUMBIE JIJIsl JOCTHIKEHUS MTOCTABJICHHOM TIEIIH;

—BBIOUPATh MYTh JIOCTHKEHUS 1EJIH, TUTAHUPOBATh PEIlIeHUe TIOCTABICHHBIX 3a/1a4, ONTUMHU3UPYS MaTepuaibHble U HEeMaTepHAIbHBIE 3aTPAaTHI,

—OpraHn30BBIBaTh 3PHEKTHUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTHKEHHUS TOCTABICHHOM 1IN,

—COMOCTABIISATh MOJMYYEHHBIN PE3YNIbTAT JIEATEIbHOCTH C MOCTABIIEHHON 3apaHee LENbIO.

2. [lo3HaBaTe/IbHbIE YHHBepPCAJIbHbIE Y4eOHbIe qelCTBUA

BbpInyCKHUK Hay4YuTCH:

—HCKaTh M HAaXOAUTh 000OIICHHBIE CIIOCOOBI PEIIeHHs 3a/1a4, B TOM YHCIIE, OCYIIECTBIISATh Pa3BepHYThIH HH(POPMAIIMOHHBINA MOMCK U CTaBUTh HA
€ro OCHOBE HOBBIC (yueOHbIE M TIO3HABATEIbHBIC) 3a1a4H;



—KpPUTUYECKH OLEHUBATh M HWHTEPIPETHPOBATH HMH(OPMAIMIO C pa3HBIX IMO3UIMHA,  pacHo3HaBaTh M (UKCHPOBATH INPOTUBOPEUUS B
MH(GOPMALIMOHHBIX UCTOUHUKAX;

—HUCIIOJIB30BaTh pa3jIMYHbIE MOJEIBHO-CXEMAaTUYECKUE CPEACTBA JUIsl IIPEACTABIICHUs CYLIECTBEHHBIX CBA3€H W OTHOLICHUM, a TakKke
IIPOTUBOPEYMH, BBISIBICHHBIX B UHPOPMALIMOHHBIX UCTOUHUKAX;

—HAaxOJWUTh U IPUBOJUTH KPUTUYECKHE APIyMEHTHl B OTHOLICHUM JACUCTBUM M CYXKICHMH JIpPYyroro; CIOKOMHO M Pa3yMHO OTHOCHUTBCSA K
KPUTHYECKHM 3aMEYaHUsM B OTHOLIEHUH COOCTBEHHOTO CYX/IEHUs, pacCMaTpUBaTh UX KaK Pecypc cCOOCTBEHHOI'O pa3BUTHS;

—BBIXOJUTh 32 PaMKH Y4eOHOTO IpeIMeTa M OCYLIECTBIATH LIEJICHANPABICHHBIM MOMCK BO3MOXXHOCTEH AJISi IIHPOKOTO IEPEHOCca CPEIACTB H
CIIOCOOOB JeHCTBUS;

—BbICTpauBaTh WHIMBUIYaJbHYIO OOpa30BaTENIbHYI0 TPACKTOPHUIO, YUUTHIBAs OTPAHUUYEHUSI CO CTOPOHBI JPYTUX YYACTHUKOB M PECYpPCHBIE
OrpaHUYCHUS;

—MEHATh U YACPKUBATh PA3HBIC IMO3UIMHU B IO3HABATEILHOMN JAEATEIBHOCTH.

3. KoMMyHuKaTHUBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA

BbInyCKHUK Hay4YUTCH:

—OCYILECTBIIATH JIEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK M CO B3pOCIBIMU (KaK BHYTPH 00pa30BaTEIbHOM OpraHu3alluy, Tak U 3a ee
npeneiaaMu), MoAOUpaTh MapTHEPOB MJsl JIEJOBOM KOMMYHHMKAIIMM HCXOJIS W3 COOOpa)KCHHIl pe3yabTaTUBHOCTH B3aUMOJICHCTBHUS, a HE JIMYHBIX
CHUMIIATHI;

—TIpU OCYILECTBICHUH TPYIMIOBOH paboThl OBITH KaK PYKOBOAMTENEM, TaK M WIEHOM KOMaHIbl B Pa3HBIX poyiAX (TeHepaTtop uieH, KPUTHK,
WCTIOTHUTEIIb, BBICTYMAIOIIUN, SKCIIEPT U T.1.);

—KOOPAMHHUPOBATH U BBITIOTHATH pa0OTy B YCIOBUSAX PEATbHOT0, BUPTYaTbHOTO U KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

—pa3BepHYTO, JJOTUYHO M TOYHO MU3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHNEM aJIeKBAaTHBIX (YCTHBIX M MHUCHhbMEHHBIX ) S3BIKOBBIX CPEJICTB;

—pacro3HaBaTh KOHQIMKTOTCHHbIE CUTYAllMH W MPEAoTBpaIlaTh KOHGIUKTHI 10 UX aKTUBHOMN (ha3bl, BRICTPAUBATh JETOBYIO U 00pa30BaTEIbHYIO
KOMMYHUKAIUIO, U30erast TUYHOCTHBIX OLIEHOYHBIX CYXKIECHUH.

IIpeameTHbIE pe3ybTAThl y4e€OHOI0 MpeAMeTa Kypca «ACTPOHOMUSD)

B pesynbrare uzyueHus yueOHOro npeamera « ACTpOHOMMS) Ha YPOBHE CpeIHEro oO1iero oopa3oBaHus:

BbinycKHUK Ha 0230BOM YPOBHE HAYYHUTCS:

® TMPOBOJUTH MPOCTEUIINE ACTPOHOMHUYECKHE HAONIOJCHUS, OPUEHTHPOBATHCS CPEOW SIPKUX 3BE3N M CO3BE3AUN, M3MEPSTh BBICOTHI 3BE3N U
ConHua, onpeneniarb aCTPOHOMHUYECKMMH METOAAMU BpeMsi, HIUPOTY U JIOJTOTYy MecTa HaOMIoAeHUN, u3MepsaTs quametrp CoiHIa U U3MEPSTh
COJTHEUHYIO aKTUBHOCTb U €€ 3aBUCHMOCTHOT BPEMEHH;

® OOBSCHATH CMBICT (PU3UUYECKUX BEIIMYMH: MTAPCEK, CBETOBOM IO, aCTPOHOMUYECKAs €AMHUIIA, 3BE3/THAS BETUYHNHA;

® pazIMyYaTh BCEMHUPHOE U MOSICHOE BPEMsI, CBS3BIBATH €TI0 C MECTHBIM BPEMEHEM;

® HaxoIuTh Ha HeOe OCHOBHBIE co3Be3nusi CeBEepHOro Mmoiymapus, B ToM uucie: bonwimas Mensenuna, Manas Measeauna, Bononac, JleGenp,
Kaccuomnest, OpuoH; caMble sipkue 3Be31bl, B ToM uucie: [lonspuas 3se3na, Apkryp, Bera, Kanenna, Cupuyc, berenbreiize;

e paboTaTh C MOABIKHOM KapTOH 3BE€3IHOTO HEOa;



L4 paGOTaTB C TCICCKOIIOM,
® MHCIIOJIB30BAaTh KOMIIBIOTCPHBIC IIPUIIOKCHUA JJIA OIIPCACICHUS ITOJIOXKCHUA COJ'IHHa, .HYHBI " 3BE€3] Ha .]'IIO6y1-O JaTty U BpeMA CYTOK JJIA JaHHOI'O

HACCJICHHOI'O ITYHKTAQ, ®
L HCIIOJIB30BaTh HpI/I06peTeHHbI€ 3HAHUA U YMCHUS B HpaKTH‘IGCKOﬁ JACATCIIBHOCTHU 1 HOBCCI[HGBHOﬁ KHU3HU 1)1 IOHUMaHUs B3auMOCBA3HU

aCTPOHOMUU C IPYTMMH HayKaMH, B OCHOBE KOTOPBIX JIeXkKaT 3HaHUsI 10 aCTPOHOMUU; OTIEJICHUS €€ OT JDKEHAYK;

e OLIGHUBAHUBATH CTEMEHb JOCTOBEPHOCTH HH(pOpManuu, conepsxkamieiics B coodmenusx CMU, MaTepHeTe, HaydHO-TIOMYISPHBIX CTATHAX.;

® [IOHMMAaTh CMBICI PA3JIU4YUI MEXYy TE€OLEHTPUUECKON U IeIMOLEHTPUYECKON CUCTEMaMU MUPA;

® OINHUCHIBATH M OOBSACHATH: Pa3INUMs KaJeHIApeH, YCIOBHUS HACTYIUICHHS COJTHEUHBIX M JTYHHBIX 3aTMEHHMH, (ha3bl JIyHbBI, CyTOUHbIE IBHKEHUS
CBETWJI, IPUYMHBI BO3HUKHOBEHUS IPUJIUBOB U OTJIMBOB;

® YCTaHABIIMBATh B3aMMOCBS3b (PU3UKO-XUMHUECKUX XaPAKTEPUCTHK 3BE3]1 C HCIIOJIb30BAHUEM JUATPAMMBI «I[BET — CBETUMOCTb.

BbinyckHUK Ha 6a30BOM YPOBHE MOJIYYHUT BO3MOKHOCTh HAYUHUThCSH:

*  UCNONB308aMb NPUEMbL NOCMPOEHUL MOOeell, NOUCKA U POPMYTUPOBKU OOKA3AMENbCME BbLOGUHYMbIX SUNOME3 U MeOPemuUiecKux 6bl60008 Hd
OCHOB8E IMNUPULECKU YCMAHOBILEHHbIX (haKmos;

*  2PAMOMHO NPeOCmasisims pe3yabmambl UsMepeHull 6 8uode mabauy, 8blA6IAMb IMIUPULECKUE 3A8UCUMOCTIU,

*  00bACHAMb pe3yibmamol HAOAIOO0EHUL U IKCNEPUMEHM OB,

*  NPUMEHSIMb IKCREPUMEHMAIbHbLE Pe3VIbmambvl 0Jisi NPeOCKA3AHUS 3HAYEHUS 8ETUYUH, XaAPAKMEPUSYIOUWUX X0O PUULECKUX SAGTIEHUL,

s pewiams 3a0a4u HA NPUMEHEHUe U3YUEHHbIX 3AKOHO8,

*  NpuoOUMb NPUMEPbI NPAKMUYECKO20 UCNONIb30BAHU PUBULECKUX 3AKOHO8,

*  UCNnoOaL308amMb NPUOOPEMEHHBLE 3HAHUSL U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCMU U 8 NOBCEOHEBHOU JHCUSHU.



2. COAEP) KAHUE YYEBHOI'O IPEJIMETA «<ACTPOHOMMUSI» (34uaca)

10 kmacc (1 gyac B Heaemio, 17 yacos 3a 1 u 2 moJryroaue)

BBenenne B actponommuio (2yaca)
Ctpoenue u Mmaciiradbl BeesleHHO#, M cOBpeMeHHbIe HAOII01eHUsl
Kakwue tena 3anonustor Beenennyro. KakoBbl X XapakTepHbIC pa3Mephl U pacCTOSTHHUS M1y HUMH. Kakue Gpu3nueckue yCaoBUs BCTPEUYAOTCS B HUX.
Bcenennas pacmupsiercs. ['ie u kak paboTarOT caMble KPYIHbIC ONTHYECKHE TEIECKOMNbl. Kak acTpOHOMBI MCCIIEAYIOT TaMMa-u3irydeHiue BeeaeHHOi.
Yro yBHUIEIHM IPAaBUTAIIMOHHO-BOJIHOBBIC U HEUTPUHHBIC TEJICCKOIIBI.
Actpomerpus (54 )

3Bé3mHOE HE00 M BHANMOE ABHKeHNE He0eCHBIX CBETHI

Kaxkue 3BE3nb1 BXomaT B co3pe3aus Opuona u Jlebens. ConHie nBrkercs 1o sxiunThke [lmaHeTsl coBepiiaroT netieodpa3Hoe aBuxkeHue. HebecHbie
KoopauHaTel. YTo Takoe HeOecHBI 3KBaTOp M HeOecHbIl MepuauaH. Kak cTposAT 3KBaTOpHAIbHYIO cHCTeMy HeOecHbIX KoopauHat. Kak crposr
TOPU30HTAIBHYIO CUCTEMY HEOECHBIX KOOPIUHAT.

Buaumoe auskenue miaanetr u CoaHia

[TerneoOpa3zHoe NBMKEHHE TUIAHET, MOMSATHOE U MPSIMOE JIBIXKCHHE TUTAaHET. DKJIUNTHKA, 30/IMakaibHbIe co3Be3nus. HepaBHomepHoe nBmkenue ComnHIa
10 DKJIUIITHKE.

JABukenue JIyHbl u 3aTMeHUs

®a3bl JIyHbl M1 CUHOIMYECKHUI MECSI, YCIOBUS HACTYIUICHHUS! COJIHEYHOTO M JIYHHOTO 3aTMeHui. [louemy mpoucxonst coiHeuHble 3aTMeHus. Capoc u
MpeACKa3aHus 3aTMEHHI

Bpems u kajenaapb
3BE3THOE U COJIHEYHOE BpeMsl, 3BE3AHBIMN M TPONUYECKHH TroJ. YCTPOWCTBO JYHHOTO M COJHEYHOIO KajleHJapsi, MpoOJIeMbl HX COIJIACOBaHUS
FOnunanckunii 1 rpuropraHCcKui KajaeHaapH.

Heb6ecHast mexanuka (3 4)

IeqouenTpuyeckas cucremMa Mupa

IIpencraBnenust o ctpoeHnr COJIHEUHOW CHCTEMBI B aHTUYHBIE BPEMEHA MB CPEIHEBEKOBbE. ['eMoneHTpuueckas cucTeMa MHUpa, J10Ka3aTelIbCTBO
BpaieHus 3emun Bokpyr Coinnua. [Tapannakce 3B€37 1 onpeiesieHne pacCTOsIHUA 10 HUX, Iapcek.

3akonbl Keniepa

Otkpeitue U. Kennepom 3akoHOB IBMKeHUs 1u1aHeT. OTKpbITHE 3aKkoHAa BeemupHoro Tsarotenus u 0006ménHble 3akoHbl Kemepa. Onpenenenue macc
HEOECHBIX Te.



Kocmuueckue ckopoctu
PacuéTel mepBoii U BTOPOM KOCMHYECKOW CKOpOCTH U uX pusnueckuit cmbici. [lonér FO.A. I"arapuna Bokpyr 3eMiIu 1o KpyroBoii opoure.
Meskn/ianeTHbIE MepeseéThl
[TonsATHE ONTUMAIBHOM TPAEKTOPUU NOJIETA K IUIaHETE. Bpems 1os€Ta K IUIaHeTe U aThl CTapTOB
JlyHna u eé Biausinue Ha 3emJ110
Jlynnsiit penbed u ero npupona. [IpunusHoe B3aumozeiictBue Mexnay Jlynoit u 3emnéit. Y nanenue Jlynsl ot 3emin U 3aMeIeHUE BpaleHHUsT 3eMITH.
IIpeneccus 3eMHOM OCU U IIPEIBAPEHUE PABHOCHCTBUM.
Crpoenne CosiHeyHOM cuctembl (7 4)

CoBpemMennblie npeacrasiaenus 0 CoJIHe4UHOI cucreMme.
CocraB ConHeuHoil cucremsl. [1naneTsl 3eMHON IPyNIbI M IIAHETHI-TUTAHTBl, X MPUHLIUIHATIbHBIE pazauuusd. Obmako komer Oopra u [losic Koiinepa.
Pa3mepsl Te1 CONHEYHOU CUCTEMBI.
IInanera 3emas
®opma u pazmepsl 3emau. Bayrpennee crpoenue 3emin. Poib napankoBoro a¢gdexra B GopMupoBaHUH KIMMAaTa 3EMIIH.
IL1aHeTbl 3eMHOM IPYIIIBI
UccnenoBanus Mepkypusi, Berepsr 1 Mapca, ux cxoxkecTsb ¢ 3emiéit. Kak mapHuKoBbIi 3)(EKT rpeeT moBepXHOCTh 3eMJIM U IeperpeBaeT arMmocdepy
Benepsl. Ectb 1 %u3Hb Ha Mapce. DBomtonust opouT cryrHuKoB Mapca ®@oboca u [leiimoca.
Ili1a”HeThI-TUraHThI
@usnyeckue cporctBa lOnurepa, CarypHa, Ypana u HenrtyHa. Bynkanuueckas nedarenbHocTh Ha cnyTHHKe [Onurtepa Mo. Ilpupona koner BOKpyr
IJIaHET-TUTaHTOB.
Il1aHeTbI-KaAPJIMKHU U UX CBOMCTBA.
Maunbie Tesa CoJiHeUHOH CHCTEMBbI
[Ipupona u nBwxeHue actepounoB. Cnenuduka ABUKEHUs Tpymn actepousioB TposiHueB u I'pekos. Ilpupona u neuxenue xomer. [losic Koiinepa u
O6maxo komet Oopra. [Ipupoga METEOPOB U METEOPUTOB.
MeTeopbl U METEOPHUTHI
IIpupona nanaromux 3B€3/1, METEOPHBIE NOTOKU U UX paguaHThl. CBsI3b MEXIYy METEOPHBIMU IIOTOKAaMH U KoMeTaMu. [Ipuposia KaMEHHBIX U JKEIE3HBIX
MeTeopuToB. [Ipupoia METEOPUTHBIX KpAaTEPOB.
IIpakTnyeckas acrpodgu3nka u 3Be3iHasa acrponomus (7 4)

MeToabl acTpopU3MYECKUX UCCICA0BAHUM
VYCTpoiCTBO U XapaKTEPUCTUKU TEIECKOMOB PedpaKkTOpPOB U pedIEKTOPOB. Y CTPONCTBO PaIuOTEIECKOTIOB, paTHONHTEP(PEPOMETPHI.
Coanue



OcHoBuble xapaktepuctuku Comnma. OmnpenelieHre Macchl, TeMmmeparypbl W xumuueckoro cocrtaBa ComHia. CTpoeHHE COJHEYHOH aTrMocdepsl.
ConHeyHast akTUBHOCTD U €€ BIIUsIHUE Ha 3eMitio u Ouocdepy.

Buyrpennee crpoenue CosiHua
Teopernueckuii pacuér Temneparypsl B ieHTpe ConHua. SaepHblil MCTOYHUK SHEPTUU U TEPMOSAEPHbIE pEaKIIMM CUHTE3a ellMsl U3 BOAOPOa, IEPEHOC
sHepruu u3 nentpa CoyHIa HapyKy, KOHBEKTHBHAs 30HA. HeHTpUHHBIN TeaecKon 1 HabI0JeHNs ToToKa HeUTpuHO oT CoHIIa.

3Bé31b1
OcHOBHbIE XaPAKTEPUCTUKH 3BE3]1
OmnpeneneHre OCHOBHBIX XapaKTEPUCTUK 3BE3/1: MAcChl, CBETUMOCTH, TEMIIEPATyphl U XUMHUYECKOTro coctaBa. CrnekTpanbHas kiaccudukanus 3831 U eé
¢du3nyeckre ocHOBBI. /lnarpaMma «CHeKTpaJIbHbIN KIIacc» CBETUMOCTD 3BE3/], CBA3b MEXKJLy MAaCCOM M CBETUMOCTbIO 3BE3].
BHyTpeHHee cTpoeHne 3BE3]1
CrpoeHue 3Be3/bl II1aBHOU MociieioBareabHOCTU. CTpoeHue 3BE3/1 KPaCHBIX TMTAHTOB U CBEPXTUTaHTOB.
Benble kapJMKH, HEUHTPOHHBbIE 3BE3/1bI, YIbCAPLI U YEPHbIE ABIPHI
CrpoeHue 3BE371 OenbIX KapjiuUKOB U Ipelen Ha ux maccy — mnpenen Yanapacekapa. [lynbcapsl u HelTpoHHBIE 3BE31bI. [Iprpona u€pHbIX IbIp U UX
I1apaMeTpBl.
/IBoiiHBIC, KPATHBIE U NEPeMEHHbIE 3BE3/1bI
HaGnronenust 1BOMHBIX M KpaTHBIX 3BE3/1. 3aTMEHHO-TIepeMeHHbIe 3BE3bl. OnpeeneHre Mace ABOWHBIX 3BE31. Ilynbcupytomme nepeMeHHble 3BE3/bI,
KpUBBIE M3MEHEHMs Onecka nedena. 3aBUCUMOCTh MEXAy CBETHMMOCTBIO M MepHoJoM myibcauuil y nedenn. Lledenast — masiku Bo Beenennoi, nmo
KOTOPBIM OIPEAEIAIOT PACCTOSHUSA 10 JANEKUX CKOIUIICHUH U rajJaKTHK.
HoBrble u cBepXHOBbIE 3BE3/bI
XapaKTepUCTUKU BCHBIIIEK HOBBIX 3BE3/. CBSA3b HOBBIX 3BE3]] C TECHBIMHU JIBOMHBIMHM CUCTEMAaMM, COJEpKaIIMMHU 3Be3ay Oenbli kKapiuk. [leperekanue
BELIECTBA U SAACPHBIN B3pbIB Ha MOBEPXHOCTU Oenoro kapiuka. Kak B3pbpIBatOTCS CBEPXHOBBIE 3BE3/Ibl. XapaKTEPUCTHUKU BCIBILIEK CBEPXHOBBIX 3BE3.
['paBuTanMoOHHBIN KoJUTanic Oenoro kapiuka ¢ Maccoid YaHapacekapa B COCTaBe TECHOW JBOMHOM 3B€3/1bl — BCIHBIIIKA CBEPXHOBOW IMEPBOrO THUIIA.
B3pbIB MaccHBHOI 3B€3/1bI B KOHIIE CBOEH ABOJIIOLIMY — B3PbIB CBEPXHOBOW BTOpOro Tumna. HabmoqeHne ocTaTkoB B3phIBOB CBEPXHOBBIX 3BE3I.
IBOJTION S 3BE3/1: POKICHHUE, )KU3Hb M CMEPTh 3BE3]1
Pacuér nmpoLoJKUTENBHOCTH JKU3HU 3BE3] Pa3HOM MacChl Ha IJIaBHOM IIOCIIENOBAaTENbHOCTH. llepexon B KpacHbIE T'MTaHTBI U CBEPXTHUIAHTHI IIOCIIE
ucuepnanus Bojopoa. CrokoiiHas SBOJIIOLUS Majlo MAaCCUBHBIX 3BE3, U TPAaBUTALIMOHHBIN KOJIJIANC U B3PbIB C 00pa30BaHUEM HEUTPOHHOM 3BE3/bI WM
4EPHOM JIbIpbl MAaCCUBHOM 3Be3/1bl. OIpeieieHre BO3pacTa 3BE3IHBIX CKOIUIEHUH U OTAEIBHBIX 3BE3/] U IPOBEPKA TEOPHH IBOJIFOIIUU 3BE3L.

Mueunblii IIyTe (3 yaca)

I'a3 u nolab B I'ajlakTHKE
Kaxk obpasyrorcst oTpakaTenpHbie TyMaHHOCTH. [louemy cBeTsaTcs nuddy3Hbie TYMAHHOCTH



Kak KOHLIEHTPUPYIOTCS ra30BbIE U MBUIEBBIC TYMAaHHOCTH B [ anakTuke.
PaccesiHHBIC U IIAPOBBIE 3BE3AHbIC CKOIJICHUS
HaGnronaemble cBOMCTBa paccessHHbIX 3BE3HBIX cKoruleHui. HaOmronaemble cBoiicTBa ImIapoBbIX 3BE3AHBIX CKOIIeHUWH. PacmpeneneHue u xapakrep
NBIKeHUs ckoruieHuit B ["anaktuke. Pacnipenenenue 3BE3/1, CKOIUICHHH, Ta3a u nbutk B ["anaktuke. CBepxmaccuBHas u€pHas abipa B ieHTpe ["anakTuku
U KocMuueckue J1yuu. MHdpakpacHbie HaOMIONEHUS IBM)KCHUS 3BE3N B LIEHTpe 'anakTuku M OOHapyKeHHEe B LEHTpe | 'almakTWKu CBEpXMAacCUBHOU
YEPHOU JBIPHI.
Pacuér mapameTpoB cBepxMaccuBHOM 4EPHOH AbIpbl. HaOmro1eHus: KOCMUYECKUX JTydel U MX CBSI3b CO B3PHIBAMH CBEPXHOBBIX 3BE3/I.

I'anakruku (3 yaca)
Kak knaccupunupoBany rajxakTuku mo ¢gopMme M KamepToHHas auarpamma XaOO6sa. CBOMCTBa CHUpPabHBIX, SJUIMITHUECKUX M HENPaBUIbHBIX
rajakTuk. KpacHoe cMenieHne B ClIeKTpax raJlakTUK U OIPEJEIIEHUE PACCTOSIHUS 10 HUX.
3akon Xa00J1a
Bpamenue ralakTuk ¥ TEMHas MaTepus B HUX.

AKTHUBHbBIE TAIAKTUKHA U KBa3apbl
[Ipuposa akTHBHOCTH TajaKTUK, PAAUOTATAKTUKN U B3aUMOJICHCTBYIOIINE TalakTUKU. HeoObIuHbIE CBOMCTBA KBA3apOB, X CBS3b C SAPAMU TAIAKTHK U
AKTUBHOCTBIO YEPHBIX JIBIP B HUX
CkoIruieHns TaJJakTHK
Habmtoiaembie CBOMCTBA CKOIJICHUH TallakKTHK, PEHTTEHOBCKOE H3JIy4YeHHE, TemIepaTypa M Macca MEXTrallaKTHUeCKOro ra3a, HeoOXO0JIUMOCTb
CYILLIECTBOBAHUSI TEMHOM MAaTe€pUU B CKOIUICHUSAX TajlakTHK. OLlEHKa Macchl TEMHOW MaTepuM B CKOIUICHUSX. Sldyencras CTpyKTypa pacupelneieHus
TraJIJaKTUKH CKOIIJICHUH TallaKTHK.

Crpoenne u 3Boonust Beesgennoi (2 yaca)
Koneunocthb 1 6eckoHe4HOCTH BeesleHHOH — mapajoKehl KJIacCHYeCKOi KOCMOJIOTHH.
3aKOH BCEMHPHOTO TATOTEHUS W MPEJCTABICHUS O KOHEYHOCTH M OeckoHeuHocTH Bceenennoil. doromeTpuueckuil mapajgokc U MPOTHBOPEUHUS MEKITY

KJIACCHYECKUMHU TIPEJCTABICHUSIMHA O cTpoeHnHn BcenenHol u HabmoneHusmu. HeoOXoauMoCTh MpUBIEYEHUST OOIIEH TEOPUU OTHOCUTEIBHOCTU IS
MOCTpOeHUs MoJenu BeenenHoil. CBA3b MeXAy F€OMETPUYECKUX CBOKCTB IPOCTPAHCTBA BCeaeHHOM ¢ pacipeielIeHHeM U IBUKEHUEM MATEPUH B HEM.
Pacmupsiromasicsa Beesrennas

CBsi3b cpeHel IJIOTHOCTH MaTepUHM C 3aKOHOM PACIIMPEHUsI U T€OMETPUUYECKUMH cBoiicTBamMu BceneHHol. EBKIMoBa M HEEBKIUIOBA T€OMETPUS
Bcenennoii. Ompenenenue paguyca U Bo3pacta BcenenHoil. Mojens «ropsiueii BeeneHHoi» U penukToBoe m3nmydeHus OOpazoBaHUE XMMHUYECKUX
aneMeHTOB Bo Bcenennoii. OOunue renwst Bo BceeneHHONW W HEOOXOAMMOCTh OOpa30BaHMS €ro Ha paHHUX dTamax »JBOJIONWU BceneHHOM.
Heo6xoauMocTh He TOTBKO BBICOKOM TUIOTHOCTH BEIIECTBA, HO U €0 BBICOKOW TEMITepaTyphbl Ha pAHHHUX dTarax dBOJIOINUH



Bcenennoii. PennkroBoe n3nydeHue — U3IIYYEHHUE, KOTOPOE OCTAIOCh BO BCEIEHHON OT Tropsdero M CBEPXIUIOTHOTO COCTOSIHUSI MAaT€PUU Ha PaHHUX
sTanax ku3Hu Bceenennoii. HaGmrogaemble cBoiicTBa penukToBoro uanydenus. [loyemy HeoOXonuMO mpHBIIeYEHHE OOIIEH TEOPUU OTHOCUTEIbHOCTH
JUISl TIOCTPOEHUA Mojiesid BeeneHHom.

CoBpeMeHHbI€e TP00JIeMbl ACTPOHOMHUH (2 yaca)
YckopenHoe paciiupenue BeesleHHOM 1 TéEMHAast SJHeprus

HaGnronenust cBepXHOBBIX 3BE31 | THma B Janékux rajakTUKaX M OTKPHITUE YCKOPEHHOro pacmmpenus BcemeHHON. OTKPBITHE CHIIBI BCEMHUPHOTO
oTTaskuBaHusA. TéMHas sHeprus yBennuusaeT Maccy BeenenHol o mepe e€ pacmmpenus. [Ipupona cunel BceMupHOro orraakuBaHusl.

Oo0OHapy:KeHMe UIAHET BO3JIe APYTUX 3BE311.

HaGnroneHus 3a nBHXKEHHEM 3BE31 M ONpPEIENICHUs MacC HEBUAMMBIX CIYTHUKOB 3BE3Jl, BO3MYIIAIOIIMX UX NPSAMOJIMHEHHOE JIBM)KEHHE. MeTojbl
oOHapy»eHMs dK301u1aHeT. OeHKa YCIOBUH Ha MOBEPXHOCTSX 3K30IIaHeT. [Tonck 3k3011aHeT ¢ KOMGOPTHBIMH YCIOBUAMU JJIS )KU3HU Ha HUX.
IHonckn xku3HU U pasyma Bo BeesteHHoi

Pa3BuTte npenctaBieHM O BO3HMKHOBEHUMU U CYIIECTBOBaHMU JKHM3HM BO BceneHHoil. CoBpeMEHHBIE OLIEHKH KOJIMYECTBA BBICOKOPA3BUTHIX
uuBuian3anui B ['anaxtuke. [lonbiTku 0oOHapyKEHUS U TOCBUIKU CUTHAJIOB

BHE3E€MHBIM LIMBWIN3ALUAM



3. TemaTuveckoe NVIAHNPOBAHME C YKA3aHUEM KOJIHYECTBA YaCOB, OTBOAUMBIX HA OCBOCHHUE KAKA0i TeMbl, B TOM YHCJIe
¢ y4eToMm padoyeil MporpaMMbl BOCIIMTAHUSA
yueOHoro npeamera «ACTPOHOMMUSI»

Ne i/ Tema KoJ1-Bo yacoB

BBenenne B aCTPOHOMMUIO

1 Ctpoenue u MmacmTadbl BeesieHHO, 1 cOBpeMeHHbIe HAOII0IeHUSs 2
Kakue tena 3anonustor Beenennyro. KakoBbl X XapakTepHble pa3Mepsl U paccTOsTHUS Mexay Humu. Kakue
¢du3nyeckue yciaoBusl BCTpedaroTcs BHUX. Bcenennas pacmmpsiercs. ['ne u kak paOoTaroT camble KpyIHbIE
onTu4eckue Teneckonbl. Kak acTpoHOMBI HccnenyroT TraMmma-usinydeHue Bceenennou. Uto yBHIenu
IPaBUTALMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

2 AcTpoMeTpus 5
3Bé3qHO0E He0O0 U BUANMOE ABHKEHNE He0eCHBIX CBEeTHI

Kakue 3B&3mpl BxoasaT B cosBesnus OpuonHa u JleGens. ComHile ABMKETCS 1O JKauNTUKe IlmaHeTs
COBEPIIAIT NeTieco0pa3Hoe aBmwkeHne. HebecHple koopauHaTel. UTO Takoe HeOECHBIN YKBAaTOp U HEOCSCHBIN
Mepuauad. Kak cTposiT sKBaTOpHaNbHYIO CHUCTeMY HeOeCHbIX KoopAuHaT. Kak cTpoST TOpU30HTAIbHYIO
CUCTEMY HEOECHBIX KOOpJMHAT.

Bunumoe apu:xenue miaaHer u CoyHia

[TetneoOpa3Hoe ABMIKEHWE TUJIAHET, MOMATHOE W TPSIMOE JIBI)KCHHE IUIAHET. DKJIUNTHKA, 30/MaKaIbHbIC
co3Be3ausi. HepaBnomepHoe nBrkenre CoJHIIA TTO SKITUITHKE.

JABukenue JIyHbl U 3aTMEeHUSA

®a3pl JIyHBl U CHHOAMYECKUM MECAL], YCIOBHS HACTYIUICHHMS COJHEYHOTO U JYHHOro 3armeHui. [louemy
MPOUCXOAAT COMHEUHbIE 3aTMeHUsA. Capoc BpeMsl U KaJleHAapPh.

3BE3IHOE U COJHEYHOE BpEMsi, 3BE3MHBIM U TPONMMYECKUH TOJ. YCTPONCTBO JYHHOIO M COJIHEYHOTO
KaJeHaaps, mpobaemMbl ux cornacoBanusi FOnnaHckuii 1 TPUTOPHAHCKUN KalleHIapy.

3 HebecHasi MexaHUKA 3
TeJMOLEeHTPHYECKAsi CHCTEMAa MHPA

Hpe}ICTaBHeHI/ISI 0 CTPOCHHU CoJyiHeUHOM CHCTEMBI B aHTHYHBIE BpEMCHa HB CPCAHCBCKOBLEC.
I'ennonienTpuyeckas cuctreMa MUpa, 10Ka3aTeIbCTBO BpamieHus 3emiid Bokpyr Comnuia. [Tapannakc 3B€31 u
ONpeJIeJICHUE PACCTOSHUS 10 HUX, TTAPCEK.

3akonnl Kemepa




OtkpeiTe M. Kemnepom 3akoHOB JBHKeHUs IUTaHeT. OTKpbITHE 3akoHAa BceMUpHOro TATOTEHUA H
00061mEénnbIe 3akonbl Kemuepa. Omnpenenenue Macc HeOECHBIX Tel.

KocMunueckue ckopocTu

Pacuérel mepBoii 1 BTOpOil KOCMUYeCKO# CKOpocTH 1 uxX pusnueckuii cmpici. [lonér FO.A. I'arapuna Bokpyr
3emiTu IO KPYroBOM OpOUTE.

MexniianeTHbIE NepeaéThl

[TonsiTHE ONTUMANBHONM TPACKTOPUH MOJIETA K IJIaHETe. Bpems moi€ra K miiaHeTe u JaThl CTapTOB

JlyHa u eé Biausinue Ha 3eMJI10

Jlynnslii penbed u ero npupona. [lpunusnoe B3anmonericteue mexay JIynoit u 3emnéit. Y nanenue JIyHsl ot
3emun U 3aMeIeHHe BpalleHus 3eMiu. [Ipeneccrs 3eMHOI OCH U ITpeBapeHUE PABHOICHCTBUM.

Ctpoenne CoJTHEYHOH CHCTEMBI
CoBpemennbie npeacraniienusi 0 CoTHeYHOii cucTeme.
CocraB ConHeuHoll cuctembl. [lmaHeTsl 3€MHOM TpyNIbl W IUIAHETBI-TUTAHTBL, MX NPUHIUIHAIbHbIE

paznuuust. O6mnako komet Oopra u Ilosic Kolinepa. Pa3meps! Ten coOMHEYHOM CUCTEMBI.

IInanera 3emus

®opma u pasmepsl 3emin. Buyrpennee crtpoenue 3emnu. Ponb mapHukoBoro sgdexra B GOpMHPOBAHUU
KJIUMAaTa 3eMJIu.

IlnaneTnbl 3eMHOM IPYNIIbI

Uccnenoanust Mepkypusi, Benepsl 1 Mapca, ux cxoxects ¢ 3emnéil. Kak napHukoBbiil 3¢ ekt rpeer
MOBEPXHOCTh 3eMJM U mneperpeBaer armocdepy Benepol. EcTh nu xu3Hb Ha Mapce. DBomtonuss opOuT
cnyTHUKOB Mapca ®@oboca u Jleiimoca.

[InaHeTbI-TUTaHTHI

®uznueckue coiictBa IOnurepa, Catypna, Ypana u Hentyna. Bynkanuueckas AesITEIbHOCT Ha CITyTHUKE
IOnurepa Ho. IIpupona xosen BOKPYT MJIaHET-TUTAHTOB.

IlnaHeTbI-KapPJMKH U UX CBOMCTBA.

Maubie Tesa CoJIHEYHOH CHCTEMBbI

[Ipupona u nBwkenue actepounoB. Crnenuduika IBWKEHHS Tpynm actepouaoB TposHieB u ['pexos.
[Tpupona u aeuxenue komer. [losic Koitnepa n O6nako komet Oopra. [Ipupoia MeTeopoB U METEOPHUTOB.
MeTeopbl 1 METEOPUTHI

[Tpupona mamaromux 3BE31, METEOPHBIC NOTOKH M UX paguaHTbl. CBA3b MEXKIYy METCOPHBIMU ITOTOKAMM U
koMmeTamu. [Ipupona KaMeHHBIX U XKEJIE3HbIX MeTeOpUTOB. [Ipupoaa METEOPUTHBIX KPATEPOB.




IIpakTHyeckas actpodu3uka v 38e31Hass ACTPOHOMUS
MeToabl acTpopu3nUeCKUX UCCIAeT0BAHUM
YCTpOHCTBO M XapaKTEPUCTUKU TEJIECKOMOB PePPaKTOPOB U PEIIEKTOPOB. Y CTPOUCTBO PaauOTEICCKOIOB,

panuouHTep(HEepOMETPHI.

Counne

OcnoBuble xapakrepuctuku Connua. OnpeneneHie Macchl, TeMIEpaTypbl © XUMUYECKOTo coctaBa ConHIa.
Crpoenue conae4ynoit atmocdepsl. ComHeYHass aKTUBHOCTH U €€ BIMSHIE Ha 3eMITI0 U Onocdepy.

Buyrpennee crpoenne ConHua
Teopernueckuii pacué€r temneparypbl B LeHTpe CosHLA. SIIepHbI MCTOYHUK SHEPIUU U TEPMOSICPHBIC
peakLUuy CUHTE3a Tejusl U3 BOJOPOAA, MepeHoC 3Hepruu u3 ueHtpa CosiHLa HapyKy, KOHBEKTUBHAs 30HA.
HeliTpunnblil Teneckon U Ha0t01eHUs TOTOKA HEMTpuHO oT CosHIA.

3Bé3ab1
OCHOBHBIE XaPAKTEPUCTHKH 3BE3/1
OnpeneneHne OCHOBHBIX XapaKTEPUCTUK 3BE3J1: MACChI, CBETUMOCTH, TEMIIEPATYPbl U XUMUYECKOT'O COCTaBA.
CrniextpanbHas kinaccuukanus 3BE€31 M e€ ¢u3nyeckue OCHOBBI. JlMarpamma «CHEKTpalbHBIM Kiacc»
CBETUMOCTB 3BE3/1, CBA3b MEXKAY MacCOM U CBETUMOCTBIO 3BE3 .
BuyTpenHee cTpoeHue 3B€3/1
CrtpoeHue 3Be37blI ITIaBHOM NocieoBaTeabHOCTH. CTpoeHNe 3BE3/] KPACHBIX TUTAHTOB U CBEPXTMTAHTOB.
Beable kapJuKH, HEHTPOHHBbIE 3BE3/1bI, YIbCAPbI U YE¢PHbIE ABIPHI
CrpoeHue 3BE31 OenbIX KapiMKOB W Tpefes Ha ux maccy — mnpenen Yanppacekapa. Ilynbcapsl u
HEUTpOHHBIE 3BE3/1bI. [Iprpona 4EpHBIX ABIP U X ITapaMETPBI.
/[BOiiHbIE, KPaTHBIE U NepeMeHHbIe 3BE3/1bI
Habmionenuss TBOMHBIX M KpaTHBIX 3BE37. 3aTMEHHO-TIEpeMeHHbIe 3BE31bl. OlpenesieHne Macc JBOMHBIX
3BE3a. Ilynbcupytomue nepeMeHHble 3BE3bI, KpUBble M3MEHEHMs Onecka nedeua. 3aBUCUMOCTb MEXTY
CBETMMOCTBIO U TepHoaoM mnynbcaimii y nedeun. Lledeuasr — masku Bo BceneHHOH, MO0 KOTOPBIM
OIIPENENAIOT PACCTOSHUSA A0 JAIEKUX CKOIUICHUM U raJaKTUK.
HoBble U cBepXHOBBIE 3BE3/1bI
XapakTepUCTUKU BCHBIIEK HOBBIX 3BE3A. CBiA3b HOBBIX 3BE3] C TECHBIMH JBOWHBIMH CUCTEMaMH,
coJepKalMMHK 3Be3y Oenblii kapnuk. [leperekanue BemecTBa M sIEPHBIM B3pbIB HA MOBEPXHOCTH O€JI0T0
Kapnuka. Kak B3pbIBalOTCA CBEPXHOBBIE 3BE3JBL. XAapaKTEPUCTUKHM BCIBIIIEK CBEPXHOBBIX 3BE3N.




['paBUTAIIMOHHBIN KOJUIAIIC OEJIOTO KapyiMKa ¢ Maccoid YaHapacekapa B COCTaBE TECHOM BOWHOM 3BE3/Ibl —
BCIIBIIIIKA CBEPXHOBOM NEPBOro TUIAa. B3pbhlB MacCMBHOW 3Be€3/1bl B KOHIIE CBOEH SBOJIOLUM — B3pbIB
CBEPXHOBOI BToporo tuna. HabnroneHue ocTaTkoB B3pHIBOB CBEPXHOBBIX 3BE3/I.

JBoJIIOLUSA 3BE3/1: pOXKIEHHE, ;KU3Hb U CMEPTh 3BE3/1

Pacuér nmponoiKUTENBHOCTH KM3HM 3BE3J pa3sHOM MacChl HAa INIABHOW mocienoBareibHOCTH. [lepexon B
KpaCHbIE TUTaHThl U CBEPXTUTaHTHI MOCIe ucuepnanusi Bojgopoaa. CroKoiHas 3BOMIOLUS MaJI0 MAaCCUBHBIX
3BE3/, U TPABUTAIMOHHBIM KOJUIAllC M B3pBHIB ¢ 00pa3oBaHMEM HEUTPOHHOM 3Be3Nbl WM YEPHOM JABIPHI
MacCUBHOMU 3Be3/bl. OmpezeneHne Bo3pacTa 3BE3IHBIX CKOIUIEHMIM M OTIEIbHBIX 3BE3J M IPOBEPKA TEOPUU
JIBOJIIOIINH 3BE3]L.

Muaeunsiid IIyTh

I'a3 » npLIb B I'aj1aKkTHKE

Kak o6pa3yrorcs oTpaxkatenbHble TyMaHHOCTH. [logemy cBeTsaTcs nuddy3Hble TYMAaHHOCTH

Kak KOHUEHTpHUPYIOTCS Ta30BbIEC U MBUIEBbIE TYMAHHOCTH B [ anakTuke.

Paccesinnble 1 mapoOBbIe 3BE3IHbIE CKOTJIEHUS

Habmroiaemblie cBOMCTBA pacCesTHHBIX 3BE3MIHBIX CKOIUIeHHN. HabmromaeMble cBOWCTBA MIAPOBBIX 3BE3THBIX
CKOIuIeHUM. Pacnpenenenre W Xapakrtep JIBWXKEHUsS CKoluieHW B ['anmaktuke. Pacnpenenenue 3BE3n,
CKOIUJIEHUH, raza u nbuii B ['anaktuke. CBepxmaccuBHas 4€pHas Jblpa B IEeHTpe ['alakTUKU U KOCMHYECKHUE
nyun. WHpakpacHbie HAOMIONEHUS ABMKEHUS 3BE3N B ILEHTpe [amakTUKu U OOHApyXEHHE B IICHTpE
["ajakTKy CBEpXMaCCHUBHOM YE€PHOU JBIPBHI.

Pacuér mapameTpoB cBepxMaccuBHOM 4€pHOM IbIpbl. HabmroneHuss KOCMHUYECKUX JIy9e U UX CBS3h CO
B3pbIBAMH CBEPXHOBBIX 3BE3/I.

lajakTukn
Kak kmaccuduimpoBanu raiakTuku mo gopme u kamepToHHas auarpamma Xa606ma. CBOHCTBa CIUPATbHBIX,
AIUIMNITUYECKUX W HENpaBUJIbHBIX rajakTuk. KpacHoe cMmellleHHe B CHEKTpax TallaKTHUK W OMNpeleieHue
pPacCcTOSsIHUS O HHUX.
3akon Xa00s1a
Bparenue ranakTuk u TEMHas MaTepus B HUX.
AKTHBHbBIE TAIAKTHKH U KBa3aphbl
[Tpupoaa akTHBHOCTH TaJaKTHUK, PaIAOTAIAKTUKY U B3aUMOICHCTBYIOIIHE TalakTUKUA. HeoObIuHbIE CBOMCTBA
KBa3apoOB, UX CBS3b C AJIpaMU TAJIAKTUK U aKTUBHOCTBIO YEPHBIX JIBIP B HUX




CxomieHus rajJJakTHK

HaOnromaemble CcBOMCTBAa CKOIUICHMH TallakTUK, PEHTI€HOBCKOE W3JIydy€HHUE, TeMIepaTrypa M Macca
MEKXTaJJaKTHYECKOT0 Ta3a, HEOOXOIUMOCTh CYIIECTBOBAaHHMS TEMHON MaTepUH B CKOIUICHUSAX TaJaKTHK.
OneHka MacChITEMHON MaTepuM B CKOIUIEHUSIX. SluencTas CTpyKTypa pacupeleieHHsl TalakKTUKKY CKOIIEHUI
TaJIaKTUK.

CTtpoeHne u 3BoJonnsa BeejleHHoi
KoneunocTpb u 0eckoHeYHOCTHh BeesieHHO — nmapagoKcehl KJIACCHYeCKOl KOCMOJIOTHH.
3aKOH BCEMHUPHOTO TSATOTEHUS U TMPEIACTABICHUS O KOHEYHOCTH U OECKOHEYHOCTH BceneHHOM.

DOoTOMETPUYECKUI MApaJOKC U IPOTUBOPEUYMS MEXKIY KIACCUUYECKMMM IPEACTABICHUSAMU O CTPOCHHUHM
Bcenennoit u HaOmoneHusMu. HeoOXoauMOCTh HpuBIEUEHUS OOLIEH TEOpUM OTHOCHUTENBHOCTH IS
noctpoeHuss monenu Bceenennoil. CBs3b MEXAy TeOMETPHUECKHMX CBOMCTB NIpOCTpaHCTBa BceneHHoil ¢
pacrpeneiieHueM U IBUKEHUEM MATEPUH B HEM.

Pacummmpsiromasica Beesrennast

CBs3b cpeHel MIIOTHOCTH MAaTE€pPUH C 3aKOHOM PACLIMPEHUsI U T€OMETPUUYECKUMU CBOMcTBaMU BceneHHOM.
EBxnunoBa u HeeBkIuaoBa reomerpus Beenennoit. Onpenenenue paguyca u Bozpacta Beenennoit. Monens
«ropsiueit BeenenHoil» u penukroBoe m3nyueHHss OOpa3zoBaHHE XUMHMUYECKMX 3JEMEHTOB BO BceneHHOM.
Oo6unue renust Bo Beenennoit 1 Heo0XoAMMOCTh 00pa30BaHuUs €ro Ha paHHUX dTanax 3BOIIONMU BceeneHHoM.
Heo6xonuMocTh HE TOJBKO BBICOKOW IUIOTHOCTH BEIIECTBA, HO M €0 BBICOKOW TeMIlepaTyphl Ha paHHUX
JTanax 3BOJIOLHH

Bcenennoi. PenukroBoe H3nydeHHME — M3JIydEHHE, KOTOPOE OCTaloCh BO BceneHHOM OT ropsdero u
CBEpXIUJIOTHOTO COCTOSIHMSI MaTepuu Ha paHHUX OJTamax ku3Hu Bcenennoil. HabOmionaemble cBoiicTBa
penukToBOro usnydeHus. llouemy HeoOXonMMO NpuBIIEUEHHE OOILIEH TEOPUH OTHOCUTEIBHOCTH MJIs
IIOCTpOEHUs MozieId BeeneHHOM.

CoBpeMeHHbIe TPO0JIeMbI ACTPOHOMUH
Yckopennoe pacuupenne BeesienHoii 1 TéMHast JHeprust
HabGmronenus cBepxHOBBIX 3BE31 | Thma B Jan€KuX rajakTUKaX M OTKPBITUE YCKOPEHHOTO PACHIMPEHUs

Bcenennoi. OTKpbITHE CHIIBI BCEMUPHOTO OTTAJIKMBAaHUS. TEMHAs SHEPrHsl yBEIMYMBAET Maccy BceneHHoit
o Mepe e€ pacumpenus. [Ipupona cuiibl BceMupHOTro OTTaqKMBaHUS.

Oo0Hapy:keHue IUIaHET BO3Jie APYTUX 3BE31.

Habmonenus 3a ABM>KEHHEM 3BE3]] U OMPEIEICHNUS MAacC HEBUAMMBIX CITyTHUKOB 3BE3[, BO3MYILAIOIIUX UX
NpsIMOJIMHEWHOE NBIKeHHEe. MeTtoasl oOHapyxkeHusl dk3ormaaHer. OIeHKa YCIOBUH Ha TOBEPXHOCTSX




sk3o1utaHeT. [Tonck sk3omnaneT ¢ KOM(GOPTHBIMU YCIOBUAMM ISl )KU3HU HA HUX.

IHoucku xu3Hu 1 pasyma Bo Beesiennoii

Pa3BuTne mnpexncraBieHUl O BO3HMKHOBEHUMM M CYLIECTBOBaHMM >XM3HU BO BcenenHoil. CoBpemeHHbIE
OLICHKM KOJINYECTBA BBICOKOPA3BUTHIX LMBWIM3auui B [anaktuke. IlonbITKH OOHApYXEeHHS W TOCBUIKH
CUTHAJIOB BHE3EMHBIM LIUBUJIN3ALUAM.




