O0mas xapakTepucTUKa y4e0HOr0 nmpeaMera

AcCTpoHOMHUS 3aHMMaeT 0cOo00€ MECTO B CHUCTEME €CTECTBEHHO-HAayYHBIX
3HAHMM, TaK KaK OHA 3aTparuBaeT TTyOMHHbIE BOMPOCHI CYIIECTBOBAHMS YEJIOBEKA
B OKpYXKaIOIIEeM MHUPE M B HEW KOHILEHTPUPYIOTCS OCHOBHBIE MPOTUBOPEUHS
MeXIy ObITHEM YeloBeKa W €ero co3HaHueM. Ha mnpoTsbkeHuH ThICSUeneTui
acTpoHOMHSI Marajia B Hory ¢ ¢uinocodueit u penurueit, uHbopmalmei,
MOYEPIHYTOW u3 HAOMIOAEHUM 3BE3MHOTO Heba, MuTana BHYTPEHHHA MHpP
YeJioBeKa, €ro PEeJIUrho3HbIe MpeICcTaBlIeHUs 00 OKpyKaromeM mupe. Bo Bcex
IpeBHUX (UIOCOPCKUX MIKOJaX aCTPOHOMHSI 3aHMMaja BEIyIlee MecTo. Tak Kak
aCTPOHOMHUSI HE 3aTparvBajia HEMOCPEACTBEHHO YCJIOBUS KM3HU U JACSITEIbHOCTU
YelioBeKa, TO TMOTPEOHOCTh B HEH BO3HMKaNa Ha 0Oo0jee BBICOKOM YPOBHE
YMCTBEHHOT'O U TyXOBHOTO Pa3BUTHS YEJIOBEKA, U TIOITOMY, OHa ObLIa JOCTYIHA
MOHMMAaHHUIO Y3KOT'O Kpyra oOpa30oBaHHbBIX JIOCH.

Bcé coBpemeHHoe ectecTBO3HaHue: (U3MKa, MaTeMaTuka, reorpadus u
Ipyrue HayKu — MUTAJIOCh U Pa3BUBAJIOCH OJlarojaps pa3BUTHIO aCTPOHOMMHU.
JlocTaTOYHO  BCIIOMHHMTbH ~MEXAaHHUKY, MAaTE€MaTU4YEeCKHl aHanu3, pa3BUTHIC
HpioTOHOM M €ro mnocjaenoBaTesssMM B OCHOBHOM JJii OOBSCHEHHUS JIBUKEHUS
HeOecHbIX Tel. COBpEMEHHbIE UAEH U TEOPHUM: OOIIasi TEOPUS OTHOCUTEIIbHOCTH,
¢u3nMKa >3JIEMEHTAPHBIX YaCTUL[ — BO MHOIOM 3IKIYTCS Ha JOCTHXKEHMSIX
COBPEMEHHOW aCTPOHOMHH, TaKUX €€ pPa3/IeoB, Kak acTpOPHU3NKa U KOCMOJIOTHSI.

UYroObl MpaBUIBHO TMOHSATH COBPEMEHHOE €CTECTBO3HAHUE, HEOOXOIMMO
U3y4aTh aCTPOHOMMIO, TPOHM3BIBAIOIIYIO €TO U JISKAIIYIO B €70 OCHOBAX.

MecTo yuyeOHOro npeamMera B y4eOHOM IIaHe
B y4ueOHOM maHe acTpOHOMUS IpejacTaBlieHa Kak Kypc B 11 kiacce mo 1 yacy B
HEJIe10, Bcero 34 yaca B TOJI.

IInanupyembie pe3yJIbTaThbl 0CBOCHHS Y4eOHOI0 peaMera

® T[IOJIY4YMTh NPEJCTABICHUSA O CTPYKType M Macmrabax BceneHHoilt u mecte
4yeJloBeKa B HEl; y3HaThb O CPEICTBaxX, KOTOPbIE MCIOJb3YIOT aCTPOHOMBI, YTOObI
3arIsiHyTh B CaMble YJQJICHHBIE YTOJKM BCEIEHHOM W HE TOJBKO YBUIETH
HeOecHble Tela B HENOCTYNHBIX € 3eMJid JIMana3oHax JUJIMH ~ BOJH
AIIEKTPOMATrHUTHOTO HW3JIyYEHHUS, HO M Yy3HATh O HOBBIX KaHalaxX IMOIYYEHUs
uH(popMauu O HEOECHBIX Telax C MOMOIIbI0 HEUTPUHHBIX M TPABUTALMOHHO-
BOJIHOBBIX TEJIECKOIIOB.

® y3HATHh O HAOJIOJAEMOM CJIOKHOM JIBMKeHUU 1iaHet, JIyasl u ConHua, ux
uHTepnperanuu. Kakyio ponb urpanu Habmonenus 3atMenuid JIyast u ConHila B
XKU3HU OOIIecTBa M HUCTOPUS HMX HayyHOro oObsicHeHua. Kak Ha ocHOBe
ACTPOHOMHUYECKUX SBJICHMM JIOAM HAYYWIACh HW3MEPATb BpeMs U BECTH
KaJIEHJAph.

e y3HaTh, Kak Oyarojgaps pa3BUTUIO AaCTPOHOMHUHU JIIOAW TEpeuuid Ot
NPEACTABICHUS]  TE€OIEHTPUYECKOW  CHUCTEMbl MHpAa K  PEBOJIOLMOHHBIM
MPEICTABICHUSIM T€TUOLICHTPUYECKON cucTeMbl Mupa. Kak Ha ocHOBe mocieaHei
OBLIM OTKPBITHI 3aKOHBI, YNPAaBISAIONIME ABMKEHUEM IUIAHET, U TMO3JHEE, 3aKOH
BCEMHUPHOT'O TATOTEHUS.

® Ha MpPUMEPE HCIOIb30BAHUS 3aKOHA BCEMHUPHOIO TATOTEHHS MOIYYUTh
IIPENCTABICHNUS] O KOCMMUYECKUX CKOPOCTSX, HA OCHOBE KOTOPBIX PACCUUTHIBAIOTCS



TPACKTOPUM TOJETOB KOCMUYECKHX allaparoB K IJJaHETaM. Y3HaTh, Kak
MPOSIBIISIET ce0sl BCEMUPHOE TATOTEHUE HA SIBJIEHUSX B cucteme 3emiis—IIyHa, u
HBOJIIOIUIO 3TOM CUCTEMBI B Oy IyIIIEM.

® Yy3HaTh O COBPEMEHHOM NPEACTABIECHUU, O CTPOCHUU COJHEYHON CHCTEMBI,
O CTpPOEHUH 3eMJIM KaK IJIAaHEThl U MPUPOJE MapHUKOBOro 3ddexTa, 0 cBOHCTBAX
IUTAHET 3€MHOW TPYMIbl W IJIAHET-TUTAHTOB U 00 MCCIEIOBAHUSX ACTEPOHJIOB,
KOMET, METEOPOMIOB U HOBOI'O Kjacca
HEOECHBIX TEJ KApIUKOBBIX IJIAHET.

® TMOJYYUTh NPEJICTaBICHHE O METOAAaX ACTPOPU3NYECKUX HCCICAOBAHUNA H
3aKOHaX (U3HKH, KOTOPbIE HUCIOJB3YIOTCS ISl M3yuyeHUs] (PU3UYECKU CBOMCTB
HEOECHBIX TeJl.

e y3HaTh npupony ConHIA M €ro aKTUBHOCTH, KaK COJIHEYHAs aKTUBHOCTh
BIUSCT Ha KIMMaT U O6uochepy 3emim, Kak HA OCHOBE 3aKOHOB (DPM3MKU MOKHO
paccuMTarh BHYTpeHHee cTpoeHue CoiHUa U Kak HaOJMI0JeHUsA 3a MOTOKaMHu
HeuTpuHo oT ConHuoa nomoriM 3arisiHyTh B HeHTp ConHuoa W y3HaTh O
TEPMOSIAEPHOM UCTOUYHUKE YHEPTUU.

® Yy3HaTh, KaK ONPENEIAIOT OCHOBHBIE XapaKTEpPUCTHUKHA 3BE3J MW HX
B3aMMOCBSI3b MEX]y COOOM, O BHYTPEHHEM CTPOEHUHU 3BE3]l M HCTOYHMKAX HX
HHEPTUU; O HEOOBIYHOCTH CBOMCTB 3BE3/ OEINBIX KapJIMKOB, HEHTPOHHBIX 3BE3] U
YEPHBIX AbIP. Y3HATh, KAK POXKIAIOTCS, )KUBYT U YMUPAIOT 3BE3/BI.

® Yy3HaTh, KaK MO HAOIIOJEHUSAM IYJIbCUPYIOMUX 3BE3/ Leden onpeneisiTh
pacCTOSIHUS IO JPYTUX TajaKTHK, KaK aCTPOHOMBI MO HAOJIOJEHUSIM JIBOMHBIX U
KPATHBIX 3BE3]T ONIPEAEISIIOT HX MACCHI.

e [lomyuuTh npencTaBICHUS O B3phIBAX HOBBIX M CBEPXHOBBIX 3BE3] U y3HATh
KaK B 3BE371aX 00pa3yrOTCs TSKETBIE XUMUYECKUE DIIEMEHTHI.

e VY3Harh, Kak ycTpoeHa Hama [amaktuka — Mueunsit IlyTh, kak
pacnpeneneHbl B HEW pacCcestHHbIE W IApOBBIE 3BE3IHBIC CKOIUICHUS W OO0Jaka
MEX3BE3MHOTO Ta3a W NbutM. Kak ¢ moMoOIIpi0 HaOMIOACHUN B MH(PAKPACHBIX
Jy4dax yAaloCh NPOHHUKHYTh YEPE3 TOJILY MEK3BE3AHOTO ra3a W NbUIM B LIEHTP
["anakTuku, yBUIETHh ABUKEHUE 3BE3]] B HEM BOKPYT
CBEPXMACCHUBHOMN YEPHOU JIBIPBHI.

e JlomyunTe mpencTaBIEHUE O PA3IMYHBIX THIAX TANAKTHK, Y3HaTh O
MPOSIBJICHUAX AKTUBHOCTH TaJlaKTUK M KBAa3apoOB, pPAcCIpPEICICHUM TajlaKTUK B
MpOCTpaHCTBE H (OPMHUPOBAHUM CKOIUICHHM U SIUEUCTON CTPYKTYphl HUX
pacrpenencHusl.

e VY3HaTh O CTPOEHUH U HBOJIIOIMHU YHHKAJIbHOTO oOBekTa BceneHHoit B
uenoMm. IIpocnenuts 3a pa3sBUTHEM MPEACTABICHHM O KOHEYHOCTH U
O0eckoHeuHocTH BceneHHoM, 0 (QyHAaMEHTAIbHBIX MapaJoKcaxX, CBSI3aHHBIX C
HUMU.

e [loHATh, Kak W3 HAOMIOJAEMOTO KPACHOTO CMEIIEHHUS B CHEKTpax JanEKux
rajakTUK MPUIUIM K BBIBOJY O HECTALMOHAPHOCTH, pacliupeHun BceneHHou, W,
YTO B MPOIUIOM OHA ObLJIa HE TOJIBKO IJIOTHOW, HO M TOPSYEH H, 4TO HabII01aeMoe
PEIIMKTOBOE W3JIy4YCHUE TIOATBEPKIAECT OSTOT BaXHbIM BBIBOJ COBPEMEHHOMU
KOCMOJIOTMH.



e VY3HaTh, KAK OTKPBLIM YCKOPEHHOE paclIMpeHue BceneHHON U ero CBS3bIO C
TEMHOM DSHEPIUEW W BCEMHUPHOM CHUJIOM OTTAJKMBAHWS, MPOTUBOCTOALIEH
BCEMUPHOU CUJIE TSATOTCHHUS.

e VY3HaTh 00 OTKPBHITHMM OHK30IUIAHET — IUIAHET OKOJIO JIPYruX 3BE3N U
COBPEMEHHOM COCTOSIHUU MPOOJIEMBbl TOMCKA BHE3EMHBIX IIMBHJIN3ALUNA U CBSI3U C
HHUMU.

e HayuuThCs TPOBOAUTH TMPOCTEHIIME AaCTPOHOMHUYECKHE HAOIIOACHHUS,
OPUEHTUPOBATHCA CPEAM SPKUX 3BE3N U CO3BE3AMI, M3MEPATh BBICOTHI 3BE3N U
ConHua, onpenensTh aCTPOHOMUYECKUMU METOJAMH BPEMS, IIUPOTY U JIOJTOTY
Mecta HaOmoJeHud, wusMmepsaTh auamerp CoJHIa W U3MEPATHh COJHEYHYIO
AKTUBHOCTB U €€ 3aBUCUMOCTb OT BPEMEHH.

Conep:kanue y4eOHOI0 npeamera

BBeneHue B aCTPOHOMUIO

Crtpoenune u macmiradbl BeesreHHOM, M cOBpeMeHHbIE HA0II0IeHUS

Kakue Ttema 3amonustoT Bceenennyro. KakoBbl HMX XapaKTepHbIE pa3Mepbl U
paccrosiHusl Mexnay HumuU. Kakue Qusnueckue yCIOBHUS BCTPEUAIOTCA B HUX.
Bcenennaa pacmmpsierca. I'me u kak paboOTalOT caMble KPYIHBIE ONTHYECKUE
Teneckonbl. Kak acTpoHOMBI HcCIEnyroT ramma-usnydenue Bcenennoit. Yto
YBUJIENI TPAaBUTALIMOHHO-BOJIHOBBIE 1 HEUTPUHHBIE TEJIECKOIIBI.

AcTpoMeTrpust

3Bé31HOE HEOO M BUAMMOE IBHKEHUE HeOCeCHBIX CBETHJI

Kakue 3BE3np1 BXxoasT B co3Be3aus Opuona u JleOens. ConHile ABHXKETCS IO
skaunTuke. [ImaneTsl coBepiiatoT neTieoopa3Hoe IBIKEHHE.

HebGecupie koopaunaTel UTO Takoe HEOECHBIN SKBATOp U HEOECHBIM MeEpHUIUaH.
Kak cTposiT sKBaropuaibHyH0 CHUCTeMYy HeOecHbIX koopauHat. Kak cTpost
TOPU30HTATBHYIO CUCTEMY HEOECHBIX KOOPUHAT.

Buaumoe apukenue miiadHetr u CoHna

[letneoOpa3Hoe JBIKEHHUE IUIAHET, MOMSATHOE W TMPSMOE JIBH)KCHUE TIJIaHET.
OKIIMNTUKA, 30JIMaKalibHbIE co3Be3ausa. HepaBHomepHoe nBuxenue CoiHIA 1O
SKJIUTITHKE.

JABukenune JIyHbl 1 3aTMEHUS

@®a3pl JIlyHbl M CHUHOAWMYECKHN MECHAL, YCIOBUS HACTYIUICHUS COJIHEYHOI'O U
JyHHOTO 3aTtMeHuil. [loyeMy mnpoucxondar conHeuHble 3arMmeHusi. Capoc u
MpeICKa3aHus 3aTMEHUMN

Bpems u kajeHaapb

3BE3AHOE U COJIHEYHOE BpeMsi, 3BE3AHBIMN M TPONMUYECKHN ToA. YCTPONCTBO
JYHHOTO W COJIHEYHOTO KaJeHaaps, MpoOiemMbl ux corjacoBaHus FOnmuaHckuil u
IPUTOPUAHCKUY KaJICHIApH.

He0ecHast MexaHuKa

I'etuoneHTpUYECKasi cMCTEMa MUpa

[IpencraBnenuss o ctpoeHun CONMHEYHOM CHUCTEMbl B AHTUYHBIC BpPEMEHA U B
CpeIHEBEKOBbE. ['emmoreHTpuyeckass cucTeMa MHpa, J0Ka3aTeIbCTBO BpallCHUS
3emsin Bokpyr Cousnna. Ilapamnakc 3BE3M M ONpPEAECICHUE PACCTOSHUS 10 HUX,
napcex.

3akonbl Kemiepa



OtkpbiTe HM.Kemmepom 3akoHOB JBHKEHMS IIaHeT. OTKpBITHE 3aKOHA
BcemupHoro tarotenuss u o0o0méHHbIe 3akoHbl Kemiepa. OnpeneneHue macc
HEOECHBIX TEel.

Kocmnueckue ckopocTu

Pacuérpl mepBoii U BTOPOM KOCMHUYECKOM CKOPOCTH U WX (DU3UYECKUN CMBICI.
[Tonér FO.A. I'arapuna Bokpyr 3eMJiIu M0 KpyroBoi opOuTe.

MeKiiaHeTHbIE IIePesIéThI

[loHATHE ONTHMANBHOM TPACKTOPUH NOJIETA K IUIaHeTe. Bpems monéra Kk ruranere
U JIaThl CTapTOB.

Jlyna u eé Biiusinue Ha 3eMJI10

Jlynnsiii penbed u ero mpupoxa. [IpunuBHoe B3anmMopeicTBue mMexay JIyHoi u
3emnéit. Y nanenue Jlynsl oT 3emin U 3aMmennenue Bpamenus 3emud. [Ipeneccus
3€MHOW OCH U MPEJBAPEHUE PABHOICHCTBHM.

CrtpoeHue COJTHEYHOM CHCTEMBbI

CoBpemMenHnblie npeactaBenus 0 CoJlHeYHOH cUcTEMe.

CocraB ConHeuyHoil cuctembl. [ImaHeTsl 36eMHOM TPYIIIBI U MJIAHETHI-TUTAaHThI, UX
npuHIMnuanbaeie paznuuus. O6mako komer Oopra u Ilosic Koitnepa. Pazmepst
TE€JI COJIHEUHOU CHUCTEMBI.

Ilnanera 3emusn

®opma u pasMepbl 3eminu. BHyTpeHHee ctpoenue 3emuu. Posib mapHUKOBOIO
s dekra B hopMupoBaHrU KIMaTa 3eMIIH.

Il1aHeThI 3eMHOM rPyNIbI

UccnenoBannss Mepkypusi, Benepsl m Mapca, ux cxoxectb ¢ 3emnén. Kak
NAapHUKOBBIA 3(QQPEKT IpeeT MOBEPXHOCTh 3€MIIM U TEperpeBaer arMocdepy
Benepsi. EcTh 1 xu3Hb HA Mapce. DBosonust opouT cnyTHuKoB Mapca doboca
u Jleiimoca.

Ili1aHeThI-TUraHTHI

®uznueckue cpoiictBa FOmutepa, CarypHa, Ypana u Hentyna. Bynkanuueckas
nearenbHocTh Ha cnyTHuke lOmnurepa Mo. Ilpupoma Kojen BOKpPYr ILIAHET-
TUTaHTOB.

Ili1aHeTbI-KapJIUKH U UX CBOMCTBA.

Maubie Tena CoTHeYHO# CHCTEMBbI

[Ipupona u aBuxkeHue actepousioB. Crenuduka ABUNKEHUSI TPYII acTEPOUJIOB
TposuueB u I'pekos. Ilpupona u neuwxkenue komer. Ilosc Koitnepa m Obnako
komeT Oopra. [Ipupoaa MeTeopoB 1 METEOPUTOB.

MeTteopbl 1 METEOPUTHI

[Ipupona magaromux 3BE3/, METEOPHBIC MOTOKM W UX paguaHThl. CBS3b MEXKIY
METEOPHBIMU TIOTOKaMU U KoMeTamu. [Ipuposga KaMEHHBIX U JKEJIE3HBIX
MeTeopuTOoB. [Ipupoia METEOPUTHBIX KPATEPOB.

IIpakTnueckas acrpopusuka u pusuka CosaHua

MeTtoabl acTpopu3HIECKUX UCCJIeI0BAHUM

YCTpoiicTBO M XapakTEPUCTHKU TEJIECKOMOB pPEePpakTopoB U PEedIEKTOPOB.
Y CeTpoiicTBO paiOTEIECKOIOB, paTHOUHTEPPEPOMETPHI.

Counne

OcHoBHble xapakTepuctuku CoisHia. OnpegeneHue Macchl, TeMIIepaTypbl U
xumuueckoro cocraBa Comnna. CtpoeHue coyiHeuHoU aTtmocdepnl. ConHeuHas
aKTUBHOCTD U €€ BIusiHUE Ha 3emutto U Ouocdepy.



Buyrpennee crpoenne CosiHua

Teopernueckuit pacu€t temmeparypbl B LeHTpe CosHna. SaepHblii MCTOYHUK
DHEPIUM U TEPMOSJICPHBIE PEAKIIMN CUHTE3a eI U3 BOJOPO/a, IEPEHOC SHEPTUU
n3 neHrpa CoJiHIA HapyXKy, KOHBEKTHBHAas 30HA. HEWTpHHHBIN Teleckon u
HaO0JII0ICHUS TOTOKA HeUTpuHO oT CoHIIA.

3Bé3abI

OCHOBHbBIE XapaKTEePUCTUKHU 3BE3 /1

OnpeneneHne  OCHOBHBIX — XapaKTEPUCTHUK  3BE3A:  MAacChl, CBETUMOCTH,
TEMIEPATYpPbl U XUMHUYECKOTro cocTaBa. CrieKTpanbHas KJacCUPHUKaIus 3BE31 U e€
¢u3nueckue OCHOBBI. [[narpamMma «CHEKTPAJIbHBIN KJIACC» —CBETUMOCTh 3BE3/,
CBSA3b MEXKJ1y MaCCOU U CBETUMOCTBIO 3BE3I.

BuyTpeHnHee cTpoeHue 3B€3

Crpoenue 3Be3[pl TJIaBHOM MocienoBaTenbHOCTH. CTpoeHHE 3BE3J] KpacHBIX
TUTAHTOB U CBEPXTUTAHTOB.

bejbie kapaMKu, HEUTPOHHBbIE 3BE3/bI, YJIbCAPbl U YéPHBIE ABIPbI

Crpoenue 3BE31 OenbIX KapJMKOB U TMpeAel Ha HX Maccy — Tpefen
Yaunpacekapa. Ilynscapsl 1 HEUTpOoHHBIE 3BE3nbI. [Ipupoma 4€pHBIX ObIp U HX
[apameTpsl.

/[BOiiHbIE, KPATHBIE U NIEPEeMEHHbIE 3BE3/bI

HabnrogeHnus: NBOMHBIX M KpPAaTHBIX 3BE3[. 3aTMEHHO-TIEPEMEHHBIE 3BE3bI.
Onpenenenue Macc ABOWHBIX 3BE3A. [lynbcupyromme mnepemMeHHbIE 3BE3NBI,
KpUBbIE H3MEHEHHs Onecka nedens. 3aBUCUMOCTh MEXAY CBETUMOCTBIO U
nepuoaoMm mysbcanui y nedeunn. Ledennsr — masxu Bo BeeneHHOM, MO KOTOPBIM
ONPENEIAOT PACCTOSTHUA 10 JANEKUX CKOIUICHUM U TAJIAKTHUK.

HoBble 1 cBepXHOBBIE 3BE3/IbI

XapakTEepUCTUKU BCIBIIEK HOBBIX 3BE3A. CBA3b HOBBIX 3BE3] C TECHBIMU
JBOMHBIMH CHCTEMaMH, COJIepKallluMH 3Be3ay Oenblii kapnuk. Ileperexanue
BELIECTBA U sIIEPHBIA B3PHIB HA MOBEPXHOCTU Oenoro kapiuka. Kak B3pbiBatoTcs
CBEPXHOBBIE  3BE3bl.  XAPAKTEPUCTUKU  BCHBIIMIEK  CBEPXHOBBIX  3BE3N.
['paBUTalIMOHHBIN KoJuTanc Oejoro Kapiauka ¢ Maccod Yanupacekapa B COCTaBe
TECHOM JBOWHOW 3BE€3[IbI — BCIIBIIIKA CBEPXHOBOM IIEPBOro THUIA. B3phIB
MAaCCHBHOM 3B€3/Ibl B KOHIIE CBOEH 3BOJIOIUM — B3PbIB CBEPXHOBOM BTOPOTO
tuna. HabmroeHe ocTaTKoB B3phIBOB CBEPXHOBBIX 3BE3/I.

IBOJIIOLMSA 3BE3/1: POKACHUE, )KU3Hb U CMEPTh 3BE3/1

Pacu€r mnpomoIKUTENBHOCTH JKW3HU 3BE3N pPa3HOM Macchl Ha TIJIaBHOU
nocjeaoBaTenbHOCTU. [lepexon B KpacHbIE THUIaHThl W CBEPXTHUTI'aHThI TOCIIE
ucuepnanus Boaopoaa. CIIOKOWHAs DJBOJIOLUMS MaJOMAacCUBHBIX 3BE3J, H
I'PaBUTAIIMOHHBINA KOJJIANC M B3pBHIB ¢ 00pa30BaHMEM HEUTPOHHOW 3BE3/bl WIIU
YEPHOM JIBIPBI MACCUBHOM 3Be3/bl. OmpeiesieHue Bo3pacta 3BE3AHBIX CKOIUIEHUNA U
OTZEJIbHBIX 3BE3] U IPOBEPKA TEOPUH DBOJIIOLUU 3BE3.

Mueunsrii IlyTs

I'a3 u nbLIb B [N'annakTuke

Kak oOpa3zyroTcst oTpaxareiabHble TymMaHHOCTH. llouemy cBetstcs auddys3Hbie
TyMaHHOCTH. Kak KOHLIEHTpUPYIOTCS Ta30BblE M INbUIEBBIE TYMaHHOCTH B
[ManakTuke.

PaccesiHHbIe M HIAPOBBIE 3BE3AHbIE CKOIJICHUS



HaOmromaembie CBOMCTBA paccestHHBIX 3BE3AHBIX CKomieHWi. HaGmromaembie
CBOMCTBA IIAPOBBIX 3BE3[IHBIX CKOIUIEHUU. Pacnpenenenne u xapakTep IBUKEHUS
ckormieHu B l'amaktuke. Pacnpenenenue 3BE31, CKOIUIEHWM, ra3a U IbUIA B
[Nanmaktuke. CBepxmaccuBHasA 4€pHas JbpIpa B HEHTpE ['anakTWKM U KOCMHYECKHE
ayun. WudpakpacHble HaOMIOJEHUS IBUMXKEHUS 3BE3N B leHTpe [amaktuku u
oOHapyXeHHUe B IIEHTpe ['aJlaKTUKM CBEPXMACCHUBHOM dYepHOW JbIpbl. Pacuér
apaMeTpoOB CBEPXMACCUBHON U4€pHOU JbIpl. HaOmroaeHnss KOCMUYECKUX Jydei u
MX CBSI3b CO B3PhIBAMU CBEPXHOBBIX 3BE3/I.

lanakTuku

Kak xkmaccuduiupoBaii TalakTHKH MO (GopMe W KaMepTOHHAs auarpamma
Xab6ma. CBoilCTBa CHUPAIBHBIX, SJUIMITHYECKUX W HENPABUJIBHBIX TaJaKTHK.
KpacHoe cMmenieHne B ClIeKTpax rajJakTUK U ONPEAECICHUE PACCTOSHUS 10 HUX.
3axon Xa00u1a

BpamieHnue rajiakTuk ¥ TEMHasi MaTepUsi B HUX.

AKTHBHBIC TAJIAKTHKH U KBa3apbl

[Ipupona AaxkTUBHOCTH TalaKTHK, PAJAUOTAIAKTUKA W  B3aUMOJCHCTBYIOILINE
rajiakTukd. HeoObluHbIE CBOWCTBA KBa3apoB, UX CBs3b C spaMu TalakTUK U
AKTUBHOCTBIO YEPHBIX JIBIP B HUX.

CkonieHusl TaJIaKTHK

HabGnrogaemble CBOMCTBA CKOIJIEHUWM TajakTHK, PEHTIC€HOBCKOE W3JIyUYEHHUE,
TeMrepaTypa U Macca MEXKrajJakKTHUYEeCKOIo raza, He0OXOIUMOCTh CYIECTBOBAHUS
TEMHOW MaTepuM B CKOIUICHHAX ranakThK. OneHKa Macchl TEMHOW MAaTE€pHUH B
CKOIUIEHUAX. fdencras CTpyKTypa pacupeAcieHus] TaIaKTUKA CKOIUIEHUN
raJaKTHK.

Crpoenue u 3BoI01uA BeesieHHOM

KoHeuyHoCTh M 0eCKOHEYHOCTH BCesleHHON — mapajoKChl

KJIACCHYECKON KOCMOJIOTMH.

3aK0H BCEMUPHOTO TATOTEHUS M MPECTABICHUS O KOHEUHOCTH M OCCKOHEYHOCTH
Bcenennoit.  @OTOMETpUYECKMM  NMAPAJOKC M NOPOTHUBOPEYUS  MEXKIY
KJIACCUYECKUMH TIPEJICTABIICHUSIMH O CTpOeHWU BceneHHOW W HaOMIOACHUSMU.
HeobxoaumocTh npuBiIedYeHus 00IIe TEOPUH OTHOCUTEIBHOCTH JJIS TTOCTPOSHUS
Monenu BcenenHoil. CBsI3b MEXIy TI'€OMETPUYECKHX CBOMCTB MPOCTPAHCTBA
BceneHnnoii ¢ pactipeieiecHueM U IBUKEHUEM MaTEPUU B HEM.

Pacmiupsiromasicsa Beesiennast

CBs3b CpeHEN MIIOTHOCTH MAaTEPUH C 3aKOHOM PACIIMPEHUS U T€OMETPUYECKUMHU
cBorcTBamMu BceneHHol. EBKIMIOBa W HEEBKJIMIAOBA TIeOMETpUs BCeneHHOM.
Onpenenenue paauyca u Bo3pacra Beenennoit. Mojenb «ropsiueii Beenennoi» u
penukToBoe W3nyudeHus: OOpa3oBaHHME XMMHUYECKHX JJIEMEHTOB BO BcesneHHOM.
O6unue renust Bo BceneHHONW M HEOOXOIUMOCTh OOpa3OBaHHUSI €ro Ha PaHHUX
sTanax sBoitonuu Beenennoit. Heo0XoquMOCTh HE TONBKO BBICOKOW TMJIOTHOCTH
BEIIECTBAa, HO M €ro BBICOKOW TEMIIEpATypbl HA PAaHHUX 3Talax 3BOJIIOLUU
Bcenennoil. PennkToBO€ W3NMydeHHME — M3IIYYEHHE, KOTOPOE OCTalOCh BO
BceneHHOM OT ropsdero U CBEPXIJIOTHOTO COCTOSIHUSL MaTEpUM HA PAHHUX 3Tarax
xu3Hu Bceenennoit. HaGmromaembie CBOMCTBA peMKTOBOrO u3nydeHus. [lodemy
HEOOXOIMMO TpHBJICUEHHUE OOIIEH TEOPHUH OTHOCUTEIBHOCTU MJISI MOCTPOEHUS
Mmoaenu BeceneHnoi.

CoBpeMeHHbIE P00JIeMbI ACTPOHOMHUU



YckopenHoe pacmupeHue BeejieHHOM U TEMHAS JHEPrus

HaOmronenusi cBepxHOBBIX 3BE37 | Tuma B MaNEKUX TallaKTUKaX M OTKPBITHE
YCKOPEHHOro  pacmupeHusi BcemeHHoi.  OTKpbITHUE  CHIIBL  BCEMHUPHOIO
OTTAJIKUBaHUA. TEMHas SHEpPrus YBEIWYMBAET Maccy BceneHHoW mo mepe eé
pacummpenus. [Ipupona cunsl BceMupHOro OTTanKuBaHus.

OO0Hapy keHue IJIaHeT BO3JIe APYTrUuX 3BE31.

HaOnronenus 3a JBMKEHUEM 3BE3]] U ONPECICHUS MACcC HEBUIUMBIX CIIYTHHUKOB
3BE3/], BO3MYILIAIONIMX HX MPAMOJMHEWHOE ABWKEHHE. MeToabl OOHapy:KeHUs
sKk3o1uiaHeT. OLeHKa yCIOBUI HAa MOBEPXHOCTSX 3K30I1aHeT. [lonck sk3o0mianer ¢
KOM(OPTHBIMH YCIIOBHUSAMU JJIS )KU3HHU HA HUX.

IHoucku ku3HM U pasyma Bo BeesienHnoi

Pa3zBuTne mnpenacraBieHUil O BO3HUKHOBEHMH M CYLIECTBOBAHWUU JKU3HU BO
Bcenennoit. CoBpeMeHHbIE€ OIIEHKH KOJIMYECTBA BHICOKOPA3BUTHIX ITUBHIIM3AIIUNA B
[anaktuke. [lonpiTku OOHApYKEHHSI W TOCBUIKM CHUTHAJIOB  BHE3EMHBIM
LUBUJI3ALIHASIM.

Ilnanupyembie pe3yJibTAThI OCBOCHHS Y4e€0OHOI0 NMpeaMeTa
 [lomyuuTh mpencTaBieHUss O CTPYKType M Macimrabax BceneHHoit u mecte
4eJioBeKa B HEM. Y3HATh O CPEACTBaX, KOTOPBIE MCIHOJIB3YIOT aCTPOHOMBI, YTOOBI
3arJIIHYTh B CaMmble yAAJIEHHBIE YrOJIKU DBcCeleHHOM M HE TOJBKO YBUIETh
HeOeCHble Tela B  HENOCTYNHBIX € 3eMJM JMana3oHax JUIMH — BOJIH
AJEKTPOMArHUTHOTO M3JIYYEHHS, HO M Y3HAaThb O HOBBIX KaHAJIAX IMOJYYEHHUS
nHpopMaliiu 0 HEOECHBIX Telax C MOMOIIBI0 HEUTPUHHBIX U TPaBUTAIIMOHHO-
BOJIHOBBIX TEJIECKOIOB.

* V3HaTh O HaOJII0JIaeMOM CJIO)KHOM JBWKEHUM TuiaHeT, JIynol u ColHila, UX
uHTepnperauun. Kakyro ponb urpanu Haomonenus: 3atmennii JIynsl u ConHua B
JKU3HU OOIecCTBa M MCTOpUsT UX HaydyHOro oObsicHeHus. Kak Ha OCHOBe
ACTPOHOMMYECKUX SIBJICHUM JIIOJM HAYyYWINCh HW3MEPITh BpEMS U BECTU
KaJIeHIaph.

* VY3Harh, Kak Oyaromaps pa3BUTUIO AaCTPOHOMHUHM JIIOJW TEpPEHuId  OT
MPEJCTABJICHUS] T€OLEHTPUYECKOM CHCTEMBI MHpPAa K  PEBOIIOLUOHHBIM
IIPEJICTABJICHUSAM IeJIMOLEHTPUYECKON cucTemMbl Mupa. Kak Ha OCHOBe mocienHen
OBLJTM OTKPBITHI 3aKOHBI, YIPABIAIONINE JIBMKEHUEM IUIAHET, W TO3JIHEe, 3aKOH
BCEMUPHOTO TATOTCHHUS.

« Ha mnpumepe HCHONB30BaHUS 3aKOHA BCEMUPHOIO TATOTECHHUS TOJYYUTh
MPEJICTABICHNUS] O KOCMUYECKHUX CKOPOCTSIX, HA OCHOBE KOTOPBIX PACCUUTHIBAKOTCS
TPACKTOPUU TMOJIETOB KOCMHUYECKHX amNNapaTroB K IUIaHETaM. Y3HaTh, Kak
MPOSIBIIIET ce0s1 BCEMUPHOE TATOTEHHE Ha ABJICHUSAX B cucrteme 3emis—JlyHa, u
ABOJIIOLIMIO ATOM CUCTEMBI B OyAYILEM.

* Y3HaTh O COBPEMEHHOM MPEACTABIECHUU, O CTPOCHUU COJHEYHON CHCTEMBI, O
CTpoeHUU 3eMJIM KaK TJIaHEThl W MPUPOJEe MapHUKOBOTO 3 (dexTa, o cBOKCTBaX
TJIAaHET 3€MHOW TPYNIBI W TUIAHET-TUTAHTOB M 00 KCCIICIOBAaHUSX aCTEPOHJIOB,
KOMET, METEOPOUIOB M HOBOTO KJIacca HEOECHBIX TEJ KapJIMKOBBIX TUTAHET.

* ITlomyuuTe mpeACTaBICHHE O METOAAaX acTPOPU3NYECKUX HCCIEAOBAHUN W
3aKOoHaX (DU3UKU, KOTOPHIE MCIOIB3YIOTCS [JIsl M3y4eHHs] (PU3NYECKU CBOWCTB
HEOECHBIX TEl.

* V3Hats npupoy CoJHIA U €ro aKTUBHOCTH, KaK COJIHEYHAS AKTUBHOCTH BIIMSIET
Ha KiIuUMar U Ouocdepy 3emiM, Kak Ha OCHOBE 3aKOHOB (PU3UKU MOKHO



paccuuTaTh BHyTpeHHee cTpoeHue CoJiHIIa M Kak HaONIOJeHHs 32 MOTOKAMHU
HelTpuHo oT ConHoa nomoriau 3arisHyTe B LeHTp CojiHma W y3HaThb O
TEPMOSIIEPHOM UCTOYHUKE SHEPTUU.

* Y3HaTh, KaK ONPENESAOT OCHOBHBIE XAPAKTEPUCTUKHU 3BE3 U UX B3aUMOCBA3b
MEXIy co00i, 0 BHYTPEHHEM CTPOEHUHU 3BE3 M HCTOYHHMKAX WX HSHEPTUU; O
HEOOBIYHOCTU CBOMCTB 3BE3]] OCIIBIX KapPJIMKOB, HEUTPOHHBIX 3BE3 U UYEPHBIX JIBIP.
VY3HaTh, KaK POKIAIOTCS, KUBYT U YMUPAIOT 3BE3/BI.

* VY3HaTh, Kak MO HAOMIOACHUSIM MYyJbCUPYIOMUX 3BE3N Iedeua OIpeneisaTh
pPACCTOSIHUS 1O APYIMX TajJakTHK, KaK aCTPOHOMBI 110 HAOJIOJECHUSIM JBOMHBIX U
KPATHBIX 3BE3]T ONIPEAEISIOT UX MACCHI.

* [TosryuuTh nIpeaCTaBICHNS O B3phIBaX HOBBIX M CBEPXHOBBIX 3BE3/ U y3HATh KaK B
3BE371aX 00PA3YIOTCS TAKENBIE XUMUUYECKUE IIEMEHTBHI.

* Y3Hath, KaK ycTpoeHa Hama ['anaktnka — Muteunsiit [1yTe, kak pacrpeneneHsl B
HEl paccesHHbIE U IIapOBbI€ 3BE3HBIE CKOIUIEHUS U 00JIaka MEK3BE3HOIO rasza u
neud. Kak ¢ moMomipio HaOmoAeHWil B UWHEGpPaKpacHbIX Jy4yax YIaloch
IIPOHUKHYTh Yepe3 TOJU[y MEK3BE3IHOIO rasa W NbUIM B LEHTp [amakTuky,
YBUJIETh IBUKEHUE 3BE3]] B HEM BOKPYI CBEPXMACCUBHOM YEPHOU JIBIPHI.

* [loay4uTh NpeaCTaBICHUE O PA3JIUYHBIX TUIAX TAIAKTUK, Y3HATH O MPOSBICHUIX
AKTUBHOCTH TaJIaKTUK M KBAa3apoOB, PACIPEICIICHUM TaJlaKTUK B IIPOCTPAHCTBE U
(GOpMHPOBAHUU CKOIJIEHUN U TYEUCTOU CTPYKTYPhI KX pacipeieCHusI.

* Y3HaTh O CTPOEHHHU W 3BOJIIOIMH YHUKAJIBHOIO 00beKTa BceneHHOW B 1esoM.
[IpocieauTe 3a pa3BUTHEM NPEACTABICHUA O KOHEYHOCTH U OECKOHEYHOCTH
Bcenennoii, o pyH1aMeHTaIbHBIX Mapaiokcax, CBI3aHHBIX C HUMU.

* IloHATh, KaKk M3 HAOMIOAAEMOr0 KPAacHOTO CMEILEHUS B CIEKTpax JajEKux
TQIAKTHK NPUIUIA K BBIBOJY O HECTALIMOHAPHOCTH, pacluupeHun BceneHHOH, W,
YTO B MPOIIOM OHA ObLjIa HE TOJILKO MJIOTHOM, HO ¥ TOpSIYEH U, UTO HAOJI01aeMOe
PEIMKTOBOE U3JIyYeHUE MOATBEPKAACT OTOT BAXHBIM BBIBOJ COBPEMEHHOU
KOCMOJIOTHH.

* Y3HaTh, KaK OTKPBUIM YCKOPEHHOE paclIMpeHue BCeneHHOW M ero CBs3bI0 C
TEMHOM DOHEPIUEM © BCEMUPHOW CHJIOM OTTAJKUBAHUSA, IPOTUBOCTOSIIEN
BCEMUPHOU CUJIE TATOTECHMUS.

* VY3HaThb 00 OTKpPBITUM DK30IUIAHET — IIJJAHET OKOJO JpPYyTrux 3BE3A H
COBPEMEHHOM COCTOSIHUM MPOOJIEMbl MOUCKA BHE3EMHBIX [IUBMIM3ALUNA U CBSI3U C
HUMU.

* Hayuuthcs mpOBOAUTH NPOCTEUIIME ACTPOHOMHUYECKHME  HAOIIOJEHUS,
OPUEHTUPOBATHCSA CPEIM SIPKUX 3BE3N U CO3BE3AUM, U3MEPATH BBICOTHI 3BE3N U
ConHua, onpeaensTh aCTPOHOMHUYECKMMHU METOJAMH BPEMS, IIUPOTY U JOJTOTY
Mecta HaOmoneHud, usMepsaTh auamerp CoJIHIA M U3MEPSTh COJIHEYHYIO
AKTUBHOCTB U €€ 3aBUCUMOCTb OT BPEMEHH.

TEMATHUYECKOE IIOYPOYHOE IINTAHUPOBAHHUE

BBenenue B actpoHoMuio (1 4)

Ilenp wW3ydyeHUS OAHHOM TEMbl — TIO3HAKOMUTH YYalIUXCsi C OCHOBHBIMHU
ACTPOHOMUYECKUMH OOBEKTaMH, 3amlojHSoUMMH BceeneHHyro: muiaHeramu,
ConHuem, 3BE37aMH, 3BE3JHBIMU CKOIUIEHUSIMU, TaJaKTUKAMM, CKOIUIEHUSMU
rajJlakTuK; (PU3MYECKUMHU TMPOILIECCaMH, MPOTEKAOIIMMU B HUX U B OKPYKaoIlleM
WX TMPOCTPAHCTBE. Y4YallMecss 3HAKOMSTCS C XapaKTepHbIMU MaclTabamu,
XapaKTepU3yIOIIMMHU CBOMCTBA 3TUX HEOECHBIX Tell. Takke MpUBOIATCS CBEICHUS



O COBPEMEHHBIX ONTHYECKUX, HHPPAKPACHBIX, PaIUO-, PEHTT€HOBCKUX TEJIECKOIax
u obOcepBaTopusix. TakuMm 00pa3oM, ydaliuecs 3HAKOMSTCS C T€MHU HEOECHBIMHU
TeJaMu U 00bEKTaMH, KOTOpbIE O HU B JajbHEeleM OyAyT MoJpoOHO M3ydaTh Ha
YpOKax aCTpOHOMHH.

AcTpometpus (5 4)

[enbro u3ydeHust JaHHOU TeMbl — (POPMUPOBAHUE Y yUaITUXCS O BUJIE 3BE3HOTO
HeOa, pa3OMEHMH €r0 Ha CO3BE3MUs, WHTEPECHBIX OOBEKTaX B CO3BE3AMIX U
MU(OJIOTUN CO3BE3IUNA, PAa3BUTHH ACTPOHOMHUHU B aHTHYHBIC BpeMeHa. 3ajada
ydaluxcsi MPOCIEIUTh, KaK TMEpexo] OT OpPUEHTAlMM IO CO3BE3IUSIM K
WCITOJIb30BAHUIO0 HEOCCHBIX KOOPAWHAT MO3BOJIMI B KOJMYECTBEHHOM OTHOIICHUHU
U3y4yaTh BUJUMBIC JBIXKCHUS Tell. Takke IEIbl0 SIBISETCS U3YYEHUE BUIUMOIO
nerokeHust CounHia, JIyHl W TUIaHET W HAa OCHOBE 3TOrO0 — IOJYYCHHE
MPEACTABICHUSI O TOM, KaK aCTPOHOMBI HAYYWJIUCh NPEACKa3bIBaTh 3aTMEHUS;
MOJIYYeHHUsS] TpeJCTaBieHnuss 00 OJHOW U3 OCHOBHBIX 3aJlad AaCTPOHOMHH C
JPEBHEUIINX BPEMEH —U3MEPEHUH BPEMEHU U BEICHUU KaJICHIaPsI.

Hebecnasi mexanunka (3 4)

Lenp u3ydyeHUss TEMbl — pa3BUTEE MPEACTABICHUN O CTpoeHHH (COJIHEUHOU
CUCTEMBI: TEOIEHTPUYECKAs] M TEIUOLUECHTPUYECKUE CHUCTEMbl MHpPA; 3aKOHBI
Kemepa o newkenuu miaHeT v ux 06061menne HproToHOM; KocMHYecKue
CKOPOCTHU U MEXKILJIAHETHBIC MEPEIETHI.

Crpoenne CostHeuHOH cucrembl (7 4)

[lenb wu3yueHHs: TeMbl — TMOJYYUTh NpeacTaBieHHe O cTpoeHun CoJIHEUHOU
CUCTEMBbI, U3YYUTh (U3UYECKYIO MPpUpOAY 3eMiau U JIyHbI, SBJICHUS MPUIUBOB U
MpEeNecCuy; MOHATh (U3NYECKUE OCOOEHHOCTU CTPOCHUS IJIAHET 3€MHOM TPYIIIbI,
MJIAHET-TUTAaHTOB M IUJIAHET-KapJIMKOB, Yy3HAaTh 00 OCOOEHHOCTAX NPUPOJLI U
JIBH>KCHUSI aCTEPOUIOB, MOJYUYUTh OOIIME MPEACTABICHUS O KOMETaX, MeTeopax U
METEOpUTax; y3HaTh O pa3BUTUM B3IISIOB Ha MpoucxoxiaeHue CoJHEeYHOU
CUCTEMBI U O COBPEMEHHBIX MPEACTABICHUAX O €€ MPOUCXOKICHUU.
Actpodusuka u 3Bé31Has acrpoHomus (7 4)

Lenb U3ydyeHUs] TEMbl — MOJYYUTh MPEACTABICHUE O Pa3HBIX TUIAX ONTUYECKUX
TEJIECKOIOB, PAUOTENIECKONax M METOoJaX HaOJI0JEHUH C HMX TOMOIIbIO; O
METO/Iax U pe3yibTaTax Habmonennit CoJiHIla, €r0 OCHOBHBIX XapaKTEPUCTUKAX; O
MPOSIBJICHUSIX COJTHEYHON aKTUBHOCTH U CBSI3aHHBIX C HEH Mpoiieccax Ha 3eMJie U B
ouocdepe; 0 TOM, Kak aCTPOHOMBI y3HaJIM O BHyTpeHHeM cTpoeHur COoTHIIA U KaK
HAOJIIOJICHUS] COJHEYHBIX HEUTPUHO TOATBEPAWIM HAIlM TMPEJICTABICHUS O
nporieccax BHyTpu CoiHI@; TMOJY4YUTh TpeAcTaBieHue: 00 OCHOBHBIX
XapaKTepUCTUKaxX 3BE37, HMX B3aWMOCBS3M, BHYTPEHHEM CTPOCHHUHM 3BE3]
Pa3IMYHBIX THUIIOB, TOHATH HPUPOJY OEJIBIX KApJIUKOB, HEHTPOHHBIX 3BE3NA U
YEPHBIX ABIP, Y3HATh KaK JBOWHBIE 3BE3/BI IOMOTAOT ONPEAEIIUTh MACChl 3BE31, a
MyJIbCUPYIONIUE 3BE3]IbI — PACCTOSIHUA BO BCeneHHOM; NoMyYuTh IpeACTaBICHUE
O HOBBIX U CBEPXHOBBIX 3BE3/1aX, Y3HATh, KaK *KUBYT U YMHUPAIOT 3BE3/IBI.
Mueunslii ITyTs — Hama I'anakruka (3 4)

[lenp u3ydyeHHE TEMbl — MOJYYUTh NPEACTABICHHUE O Hameu [‘amaktuke —
Mneunom Ilytu, 06 oOBekTax, €€ COCTABISIIONINX, O PACIPEICICHUH ra3a U MbLUIN
B HEH, PaCCESIHHBIX U IAPOBBIX CKOIUICHMSIX, O €€ CHUPAIbHON CTPYKType; 00
UCCIIEIOBAaHUM €€ LEHTPAJIbHBIX OO0JacTe, CKPBITBIX OT HAac CHJIbHBIM



MOTJIOUIEHUEM Ta30M M TMbUIBI0, a TaKXE O CBEPXMACCHUBHOM YEPHOM [bIpE,
pacIoa0KeHHON B caMOM LieHTpe [ anakTuku.

I'anakTukm (3 49)

Lenp u3ydeHus: TEMbl — MOJYYUTh MIPEACTABICHHUE O PA3JIUYHBIX TUMAX TAIAKTUK,
00 OIpeAeNlieHUH PACCTOSHUNM J0 HHUX MO HAOJIIOJEHHUSIM KPacHOTO CMEIEHUs
JUHUN B HUX CIIEKTpax, U O 3akoHe Xa00ya; 0 BpallleHHH TaJakTUK U CKPBITOU
TEMHOM Macchbl B HUX; MOJY4YUTh MpPEACTaBIICHHE 00 aKTUBHBIX TaJlaKTUKaX H
KBazapax U O (PU3MYECKUX MPOIeccax, MPOTEKAIOIIUX B HUX, O paclpeeieHUun
rajJakTUK U UX CKOIUIEHUN BO BCENEHHOM, O TOpsiYeM MEXTalaKTUIECKOM Tase,
3aMOIHSAIOIIMM CKOIUICHUS FaJIaKTHUK.

Crtpoenue u 3Bo0uMs Beesiennoii (3 1)

[lenp mM3y4yeHUs] TeMbl — TOJYYUTh NpPEACTaBICHUE 00 YHUKAIbHOM OOBEKTE —
Bcenennoil B 1enoM, y3HaTh Kak pPEHIAETCS BOMNPOC O KOHEYHOCTH WIIH
O6eckoHeuHOCTH BceeneHHOH, 0 mapajokcax, CBSI3aHHBIX C ATHM, O TEOPETUYECKHUX
MOJIOKEHUSX O0IIe TEOpUU OTHOCUTEITHLHOCTH, JIEKAIINX B OCHOBE MOCTPOCHUS
KOCMOJIOTHYECKUX Mojeniell BceneHHoM; y3HAaTh Kakue HaOJIOJCHUS] TPUBEIH K
CO3JIAHUI0 paCLIMUpSIOLIECS Moaenu BceineHHOM, O paauyce U BO3pacTe
BcenenHoil, 0 BBICOKOW TemmepaType BELIECTBAa B HayaJbHbIC MEPUOMAbI KU3HU
BceneHnHol u 0 pupojie peIMKTOBOIO U3IYYeHHS, O COBPEMEHHBIX HAOIIOACHUSX
YCKOPEHHOTO paciiupeHust BeeneHHou.

CoBpemMenHbIe IP00JIeMbl ACTPOHOMUH (3 1)

[lenb u3yyeHusi TaHHOW TEMbl — IOKa3aTh COBPEMEHHbBIC HAINPABIICHUS U3YYEHUS
Bcenennoii, paccka3arb 0 BO3MOXKHOCTH OIPEICIICHUSI PACCTOSHUM 10 TajlaKTUK C
MOMOIIIBI0O HAOIIOJICHUM CBEPXHOBBIX 3BE31 U 00 OTKPBITUM YCKOPEHHOTO
pacmupenus BceneHHol, 0 poau TEMHOM DHHEPIMM M CHJIBI BCEMHPHOIO
OTTAJIKUBAHUS; ydalllMecsl TMOoJIydaT NpeAcTaBieHHe 00 SK30IIaHEeTaX U TOUCKE
HK30IUIaHET, 0JarONMPUSATHBIX JJIS JKU3HH; O BO3MOXKHOM YHUCJIE BBHICOKOPA3BUTHIX
UMBUJIM3AaUUM B Hamed [amaktvke, 0O METOJax IMOWCKAX >KU3HU U BHE3EMHBIX
UBUJIM3AIMN U TPOOJIEMax CBS3H C HUMH.

Tema pasgena | Ne Tema ypoka Kou-Bo
(o0uree koJI-BO | ypoKa 4acoB
4acoB)
BBenenue B 1 CrpykTypa u macutadbl BeeneHHoil. 1

ACTPOHOMUIO Hanéxue
(149) riyOuHbl Beenennoit
ActpomeTpus 2 3Be3nHoe HebO. 1
(5 9)

3 Heb6ecHbie koopaAMHATHI 1

4 Bunumoe nsmxenue mianet U CosHIa 1

S) JBr>xenue JIyHbl U 3aTMEHUS 1

6 Bpewms u xanennapb 1
HebGecnas 7 Cucrema mupa 1




MeXaHUuKa 8 3akonsl Keruiepa ABuKeHUS MIaHET 1
(9
9 Kocmuueckue ckopoctu u 1
MEXIJIAaHETHBIE TTEPENIETHI
CrpoeHnue 10 CoBpeMeHHbBIE IPEACTABIEHUS O 1
Conneunou cTpoeHuu u coctaBe CoHeUHOH
CUCTEMBI CUCTEMBI
(7 9) 11 [Inanera 3emiis 1
12 Jlyna u e€ BnusHME Ha 3EMITIO 1
13 [InaHeThl 3eMHO TPYIITIBI 1
14 [1nanetpi-rurantel. [nanersl-
KapJIMKU
15 Mabie Tena COIHEYHOUN CUCTEMBI 1
16 CoBpeMeHHbIE IPEAICTABIEHUS O 1
npoucxoxiennd ComHeqHOU
CUCTEMBI
Actpoduzuka u 17 MeTtonbl acTpou3nuecKux 1
3BE3THAs HCCJIEIOBAHUN
aCTPOHOMHUSI 18 | Comuie 1
(7 9)
19 BHyTpeHHee cTpoeHne U UCTOYHUK 1
sHeprun ConHua
20 OCHOBHBIC XapaKTEPUCTUKH 3BE3]T 1
21 benble KapJIMKy, HEUTPOHHBIE 1
3BE311bI, YEPHBIE ObIPHI. J[BOMHEIE,
KpAaTHBIC M TIEPEMEHHBIC 3BE3IbI
22 HoBble 1 cBEpXHOBBIC 3BE3/IBI 1
23 DBOIIOLIUS 3BE3T 1
Muneunsiii [Tyte — | 24 ['a3 n nbutb B ["anaktrke 1
Hama | amakTuka ~
(3 ) 25 PaccestHHbIE U 11apOBbIE 3BE3/IHBIC 1
CKOTUICHHS
26 CBepxMaccuBHas 4€pHasi Jblpa B 1
uenTpe Maueynoro Ilytu
[Manaktrkm 27 Knaccudukanus ranaktuk 1
(39)
28 AKTVBHBIE TAJJAKTUKH U KBA3aphl 1
29 CxormuieHus rajJakTUK 1
CrpoeHue u 30 KonedHOCTh 1 0€CKOHEYHOCTh 1
3BOJIFOLMUSA Bcenennoii. Pacumpstomasics

Bcenennon

Bcenennas




(3u) 31 Mopens «ropsueit BeenenHoin» u 1
PEIUKTOBOE U3TyUEHUE
CoBpemeHHbIE 32 Y cKkopeHHOE paclIupeHne 1
po0JIeMbl BceenenHoii u TémMHas SHEPTUS
aCTPOHOMUU 33 OOHapyKeHue IIaHET BO3JIE 1
3 ) JIPYTUX 3BE3]T
34 [Touck *u3HH U pazymMa BO 1
Bcenennon
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