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I[MPOI'PAMMA CPEJJHEI'O OBPA3OBAHIA 11O ACTPOHOMUN
10 xnacc
HosicuuTeIbHAA 3aNIMCKA

Pabouas mporpamMma 1o acTpOHOMHH COCTaBJ€Ha HAa OCHOBE CIEAYIOLIUX
JIOKYMEHTOB:

e3akoH 00 obpazoBanuu Ne 273-03 ot 29.12.2012 r., DI'OC COO

eABTOpCcKass mporpamma AcTpoHoMua. Meroauueckoe mnocobue: 10—
1 1kmaccel. ba3zoBbiii ypoBeHb: ydue0. mocoOwe s yduTener o0Imeo0pa3oBar.
opranuzanuii / noxa pexa. B. M. Uapyruna.—M.: IIpocBemenue, 2019

VYyeOnuk: Yapyrun B.M. "ActpoHomusi 6a3oBbiii ypoBeHb 10-11 kimacc,
[Ipocsemenne,2019

[Tporpamma s Ga3oBoro wu3ydeHuss actpoHomuun B 10  kiacce
npeaycMarpuBaet 34 yaca 3a rof (1 yac B Heelno).

Ieaun kypca:

®0CO3HAHWE  TMPUHIMUIHAIBHON  pOJIM  aCTPOHOMHUHM B TO3HAHUH
dyHIaMEHTAIbHBIX ~ 3aKOHOB MPUPOABI W (OPMHPOBAHUH  COBPEMEHHOMN
€CTECTBEHHOHAYYHON KapTUHBI MHUPA;

eripuoOpeTeHre 3HaHUN O (PU3MYECKON MPUPOJE HEOECHBIX TE€ U CHUCTEM,
CTPOCHHMSI ¥ IBOJIIOINK BCeneHHo#, MpOCTpaHCTBEHHBIX U BPEMEHHBIX MaciiTabax
Bcenennoii, Hanbosiee Ba)XHBIX ACTPOHOMHYECKUX OTKPBITHUSIX, OINPEIACITUBIINX
pa3BUTHE HAYKH U TEXHUKH,

®OBJIAJICHUE YMEHUAMU OOBSICHATH BHIMMOE TIOJOXKEHHE | JIBIDKEHHE
HEOECHBIX TeJ MPUHIMIIAMU ONPEICIICHUS MECTOIOJIOKEHUS U BPEMEHH I10
ACTPOHOMHYECKMM  OOBEKTaM, HaBBIKAMH MPAKTUYECKOTO  HCTOIH30BAHMUS
KOMIBIOTEPHBIX TMPUIOKCHUH [JIsl OMpenesieHus BUAAa 3Be3qHOr0 Heba B
KOHKPETHOM IIYHKT€ s 33/1aHHOTO BPEMEHU;

®pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPYECKHUX
CroCOOHOCTEM B mpoliecce MPUOOpPETEeHUs 3HAHUM 10 aCTPOHOMHH  C
WCIIOJIb30BAHUEM  PA3IUYHBIX HCTOYHUKOB WH(GOpPMAIMM U  COBPEMEHHBIX

WH(POPMAITMOHHBIX TEXHOJIOTHIA;



®CIIOJIb30BAHME MPUOOPETEHHBIX 3HAHMM M YMEHHUH [UIsl  pELIeHUs
MPaKTUYECKUX 3a]1a4 [I0BCETHEBHOW KU3HH;

¢ hopMHpOBaHNE HAYYHOTO MUPOBO33PEHMUS;

¢ hopMHpOBaHNE HABBIKOB HCIIOJIb30BaHMsI €CTECTBEHHOHAYYHBIX U OCOOCHHO
(¢u3MKO-MaTEMaTUUECKUX 3HAaHUM i1 OOBEKTUBHOIO aHaiM3a YCTPOMCTBA
OKpPY)KaIOIlIET0 MHpa Ha TMpUMEpe JOCTIKEHUH COBPEMEHHOW acTpopu3uKwy,
aCTPOHOMHUH Y KOCMOHABTHKHU.

IInanupyembie pe3yJIbTaThbl 0CBOCHHUSI Y4eOHOI0 NpeaMeTa:

®II0JIyYUTh MPEACTABICHUS O CTPYKType U Maciutabax BceneHnHoil u mecre
YyeJl0oBeKa B HEH; y3HaThb O CPEICTBAX, KOTOPbIE MCHOJIb3YIOT aCTPOHOMBI, YTOOBI
3arJiHYTh B CaMble YAAQJIEHHBIE YTrOJIKH BCEIEHHOW W HE TOJIBKO YBHUJIETH
HeOecHble Tela B  HENOCTYNHBIX € 3eMJIM JIMana3oHax JUJIMH ~ BOJH
JIEKTPOMArHUTHOTO H3JIy4EHHMS, HO M Yy3HaTh O HOBBIX KaHAJIAX IOJYYCHUS
uH(poOpMaMu O HEOECHBIX Telax C MOMOUIbI0O HEUTPUHHBIX M TpaBUTALUOHHO-
BOJIHOBBIX TEJIECKOIIOB.

ey3HATh O HAOIIOJJAEMOM CJIOKHOM JBIKEHUM TuiaHeT, JIynsl u ConHila, ux
uHTepnperauuu. Kakyro ponb urpanu Hadmonenus 3atMenuid Jlynst u CosHia B
KU3HW oOOIlecTBa M HUCTOPUS MX HayyHOro oObscHeHus. Kak Ha ocHOBe
ACTPOHOMHUYECKUX SBJICHMM JIOAUM HAYYWIACh U3MEPATh BpeMs U BECTH
KQJICHAAPb.

ey3HaTh, Kak Ojarojaps pa3BUTHUI0 AacCTPOHOMHUHM JIIOJU TEpeuuid OT
NPEACTABICHNAS]  TEOLEHTPUYECKOW  CHUCTEMBl MHpPAa K  PEBOJIOLHMOHHBIM
IIPEACTABIICHUSM TE€IMOLIEHTPUUECKON cucTeMbl Mupa. Kak Ha oCHOBe mocnenHen
ObUIM OTKPBITHI 3aKOHBI, YNPaBJISAIOUINE ABM)KCHHEM ILUIAHET, M MO3/JHEE, 3aKOH
BCEMHPHOT'O TATOTEHUS.

®HAa MPUMEPE HCIIOJIB30BAHUS 3aKOHA BCEMHPHOIO TITOTEHHUS MOJYYUTh
IPENCTABICHNS] O KOCMHUYECKHX CKOPOCTAX, HA OCHOBE KOTOPBIX PACCUUTHIBAKOTCS
TPACKTOPUU TMOJETOB KOCMHYECKHMX AallaparoB K IUIAHETaM. Y3HaTh, Kak
MPOSIBIISIET ce0sl BCEMUPHOE TATOTEHUE HA SIBJIEHUSX B cucteme 3emiii—IIyHa, u

HBOJTIOIUIO 3TOW CUCTEMBI B Oy TyIIIEM.



®y3HATh O COBPEMEHHOM IPEJCTaBICHUH, O CTPOCHUH COJIHEYHOW CHCTEMBI,
O CTpPOEHUH 3eMJIM Kak TJIAaHEThl U MPUPOJe MapHUKOBOTO 3(pdekTa, 0 cBOICTBaX
IUTAHET 3€MHOM TPYNIbl M IUIAHET-TUTAHTOB M 00 HCCIEIOBaHUSIX aCTEPOUJIOB,
KOMET, METEOPUTOB U HOBOT'O KJIacCa HEOECHBIX TeJl KAPIMKOBBIX IJIAHET.

®IIOJIyYUTh MPEJCTABICHUE O METOJAaX acTPO(U3MUECKUX HCCIECTOBAaHUN U
3aKOHaX (U3HKH, KOTOPBIE HUCIOJIB3YIOTCS MJI M3Y4eHHUS (PU3UYECKH CBOMCTB
HEOECHBIX Tel.

ey3HaTh npupoAy CoyiHIIAa U €ro aKTUBHOCTH, KAaK COJHEYHAs aKTHUBHOCTb
BIUSICT Ha KIUMaT U O6uochepy 3emim, Kak Ha OCHOBE 3aKOHOB (PU3UKU MOKHO
paccuutaTh BHYTpeHHee cTpoeHue CojHIAa M Kak HAOJMIOACHMS 3a MOTOKAMHU
HeuTpuHo oT ConHima nomoriM 3arisgHyTh B LeHTp ConHma W y3HaTh O
TEPMOSIIEPHOM UCTOYHUKE DHEPTUU.

ey3HATh, KAaK OIpPEHEISAIOT OCHOBHBIE XAPAKTEPUCTUKU 3BE3N H HX
B3aMMOCBSI3b MEXJy COOOW, O BHYTPEHHEM CTPOEHUHM 3BE31 U UCTOYHHUKAX HX
HHEPrUM; O HEOOBIYHOCTU CBOMCTB 3BE37 OEBIX KapjMKOB, HEUTPOHHBIX 3BE3N U
YEPHBIX JbIP. Y3HATh, KaK POKIAKOTCA, )KUBYT U YMUPAIOT 3BE3/IBI.

®y3HATh, KAK MO HAOMIOACHUSAM NYyJbCUPYIOIIMX 3BE3N Leden OnpeaesTh
pPACCTOSIHUS IO APYTHX TaJaKTHK, KaK aCTPOHOMBI 10 HAOIOIEHUSM JABOWHBIX U
KPaTHBIX 3BE3]1 ONIPEACIISIOT UX MACCHI.

®II0JIy4YUTh MPEACTABICHUS O B3PBIBAX HOBBIX U CBEPXHOBBIX 3BE31 U y3HATh
KaK B 3BE371aX 00pa3yrOTCs TSKETBIC XUMUUYECKUE DIIEMEHTHI.

ey3HaTh, KakK ycTpoeHa Hama [amaktmka — Mieunsii Ilyts, Kak
pacnpenenieHbl B HEH pacCcesiHHbIe W IIAapOBbIE 3BE3HBIE CKOIUIEHUS W O0aka
MEX3BE3MTHOTO Ta3a W MbuH. Kak ¢ MOMOIIbI0 HAOMIOACHUN B MH(PAKPACHBIX
Jy4ax yJaJIOCh MPOHUKHYTH 4YEpE3 TOJILY MEX3BE3NHOIO Ta3a W NbUIM B LIEHTP
l'anakTuku, yBUIETh ABWKEHUE 3BE3M B HEM BOKPYI CBEPXMACCUBHOW UYEPHOU
JBIPBI.

®I0JyYUTh MPEACTABICHUE O PA3JIMYHBIX THIAX TaJAKTUK, Y3HATh O

MMPOABJIICHUAX AKTHUBHOCTHU TaAJAKTHUK W KBAa3apoOB, pPaCHpCACIICHHU TaJIaKTHUK B



IPOCTPAHCTBE U (POPMHUPOBAHUU CKOIUICHUH U SIUEUCTOM CTPYKTYpPBHl HX
pacrpenencHusl.

ey3HaTh O CTPOCHHUU U SBOJIIOIMM YHUKaJIbHOTO 0O0bekTa BceneHHoll B
neinoM. IIpocienuTes 3a  pa3BUTHMEM NPEICTABICHHH O KOHEYHOCTH H
OeckoHeyHocTu BceneHHOM, 0 (QyHIaMEHTANBHBIX MapaJoKCax, CBA3aHHBIX C
HUMU.

®TIOHTH, KaK M3 HAOII0aeMOr0 KPAaCHOTO CMELICHHs B CIEKTpaxX JaNIEKHX
TIAKTUK MPUILUIA K BBIBOJY O HECTAl[MOHAPHOCTH, pacliMpeHuu BceneHHOH, H,
4TO B [IPOLIIOM OHa ObljIa HE TOJIBKO IUIOTHOM, HO U TOpsiuel U, 4To HaOIr0AaeMoe
PEIMKTOBOE W3JIyYCHUE TOATBEPKIACT OSTOT BaXHBIM BBIBOJ COBPEMEHHOMU
KOCMOJIOTHH.

®y3HATh, KAK OTKPBUIM YCKOPEHHOE pACIINPEHUE BCEneHHOM U €ro CBA3BIO C
TEMHOW DHEPrU€d W BCEMHPHOW CHJIOM OTTAJIKHUBAHUSA, MPOTUBOCTOSLIEH
BCEMHPHOU CUJIE TATOTEHUS.

ey3HaTh 00 OTKPBITUM DSK30IUIAHET — IUIAHET OKOJIO JPYrux 3BE3N U
COBPEMEHHOM COCTOSIHMM MPOOJIEMbl TOMCKA BHE3EMHBIX I[TUBUIN3ALUNA U CBS3U C
HUMU.

®HAYUUTHCA MPOBOJUTH MPOCTEUIINE ACTPOHOMUYECKHE HAOIIOACHHUS,
OPUEHTUPOBATBHCS CPEAU SPKHUX 3BE3] M CO3BE3AUM, M3MEPSTH BBICOTHI 3BE3] U
ConHila, onpeaenarb aCTPOHOMUYECKUMH METOJIaMHU BpPEMsl, IIUPOTY U AOJTOTY
MecTa HaOmoaeHui, usMmepsaTb auamerp ConHLIA U HU3MEPSATHh COJIHEUHYIO
aKTUBHOCTb U €€ 3aBUCUMOCTb OT BPEMEHHU.

Conep:xanmne y4eOHOI0 nmpeamMera
BBenenue B acCTpOHOMUIO

CtpoeHne ¥ MacITadbl BCEJICHHOM, 1 COBPEMEHHBIE HAOJIOICHUS

Kakue tema 3anonssror Beenennyro. KakoBbl nX XapakTepHble pa3Mepbl U
paccrossHusl Mexay HuUMU. Kakue Quzndeckue yciaoBUsS BCTPEHAIOTCS B HUX.

Bcenennas pacuupsiercs.



['me m kak paboTalOT camble KpPYIHBIE ONTHYECKHE Teneckonbl. Kak
aCTPOHOMBI ~ HCCIIENYIOT raMma-usinydeHue  Bceenennou. UYro  yBuuenu
I'PaBUTALIMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOTIBI.

AcTpomerpus

3B63I[HOC Hebo M BUIMMOC IBUXCHHC HEOCCHBIX CBETHJI

Kakue 383161 BXOAAT B co3Be3aust Opuona u Jledens. ComHile BUXKETCS 1O
sknunTUKe. [ImaHeTsl coBepIaoT neTaeo0pa3Hoe JBUKEHUE.

HebecHble KOOpANHATHI.

Yro Ttakoe HeOecHBI »HKBaTOp M HeOecHbId MepuauaH. Kak cTposr
HKBATOPUAIBHYIO CUCTEMY HEOECHBIX KOOPIUHAT.

Buaumoe IBMKCHUE IJIAHET U COJIHHa

HCTH€O6pa3HOC ABUIKCHUC INNIAHCT, IOIIATHOC M IIPSAMOC JABHKXCHHC ILIIAHCT.
QKHHHTHKa, 30U aKaJIbHBIC CO3BC3OMA. HepaBHOMepHOC JABHOXKCHHC COJ'IHI_[a 110
OKJIUIITHUKC.

JIBm>xkenne JIVHBI B 3aTMEHUSA

@a3bl JIyHBI U1 CUHOIAMYECKUN MECHL], YCIOBUS HACTYIUICHUS COJHEYHOIO U
JYHHOTO 3aTMeHMil. [loyeMy mpoucxonmar cosHeuHble 3arMeHus. Capoc u
MpeICKa3aHus 3aTMEHUM.

Bpemsa u kajeHnapb

3BE3/THOE U COJIHEUHOE BPEMSI, 3BE€3AHBIN U TPONTUYECKHU TO/I.

VY CeTpoicTBO JIYHHOTO M COJTHEYHOTO KaJICHIaps, MPOOIEeMbI UX COTJIACOBaHUS
FOnnanckuil M TPUrOpUAHCKUM KaJICHIapH.

HeOecHas mexaHuka

['enuonieHTpUYECcKas cucTeMa MUpa

[IpencraBnenne o crpoeHnu COJIHEYHOM CUCTEMBI B aHTUYHBIE BPEMEHA U B
CPEOHEBEKOBBE. | eNMOIEeHTpUUECKasi CUCTEMA MHpA, J0KA3aTEIbCTBO BPAILICHUS
3emnu Bokpyr Conuua. Ilapamnakc 3BE30 U ONpeneICHUE PACCTOSHUS JI0 HHX,
Mapcex.

3akoHbl Kemiepa




OtkpeiTrie WM. Kennepom 3akoHOB nBmWKeHUs IwiaHeT. OTKpBITHE 3aKOHA
BcemupHoro tarotenuns u o0o0ménHbIe 3akoHbl Kemepa. Ompenenenue macc
HEOECHBIX Tell.

KocMmuueckue CKOpoCcTH

Pacuétpl nmepBoit U BTOPOM KOCMHUYECKONH CKOPOCTH U UX (PU3NUECKUN CMBICIL.
[Tonér FO.A. I'arapuna Bokpyr 3eMJiIu 0 KpyroBoi opOuTe.

MeXILIaHETHEIC He’peJ’IéTBI

[ToHssiTHE ONMTHMMAaJIBLHOM TPACKTOPUU IIOJETAa K IUIaHeTe. Bpemsa monéra k
IJIAHETE U BPEMS CTApTOB.

JIyvHaA 1 e€ BIMsIHUE Ha 3eMJIIO

Jlyunbiit penbed u ero npupona. [IpunuBHoe B3aumoelicteue mexay JlyHon
n 3emnéd. Ypamenwe JIyHbl OT 3eMiIM W 3aMEJICHHOE BpAalIEHUE 3EMIIH.
[Ipeneccust 3eMHOM OCH U IPEABAPEHUE PABHOICHCTBUM.

CrtpoeHue COJTHEYHOM CHCTEMBbI

CoBpeMeHHBIE IpeJicTaBJIeHUS 0 COJTHEYHOU CUCTEME.

CocraB ConHeuyHol cucteMsbl. [i1aHeTsl 3eMHOM IpyNIbl U MJIAHETHI-TUTAHTHI,
UX IpUHIUNHANbHbIE paznuuus. O6mnako komeT Oopra u Ilosic Kolinepa. Pazmepst
TE€JI COJIHEYHOU CUCTEMBI.

Ilnanera 3emisa

®opma u pazmepsl 3emin. BHyTpenHee ctpoenue 3emiu. Ponbs mapHUKOBOTO
s dexTa B hopMUpOBaHUU KIUMATA 3EMITH.

[1naseTsl 3eMHOUM TPYIIIEI

Hccnenoanus Mepkypus, Benepsl 1 Mapca, ux cxoxects ¢ 3emnén. Kax
NapHUKOBBIN 3(QeKT rpeeT MOBEpXHOCTh 3eMJIM U IeperpeBaer armocdepy
Benepnl. EcTb 11 xu3Hb HA Mapce. DBomonust opouT cmytHukoB Mapca doboca
u Jlerimoca.

I naHEeTBI-TUTaHTEI

Ousuueckne cpoiictBa FOmmtepa, Carypna, VYpana wu Henryna.
Bynkanuueckas aestenbHOCTh Ha ciiyTHHKe FOnurepa No. [Tpupona koner BOKpyr

IIITaHECT-TUT'aHTOB.



I naHeThI-KapJIMKU U UX CBOMCTBA.

Maunbie Tesra COTHEYHOM CUCTEMBI

ITpupona u pgBuwkeHue acrepouaoB. Crneuuduka ABWKEHUS TIpynnd
acteponnoB TposHueB u I'pekos. Ilpupona n nemwxenue komer. Ilosc Kounepa u
Oo6nako xomet Oopra. [Ipuposa METEOPOB U METEOPUTOB.

MeTeopbl 1 METEOPHUTHI

[Ipupona mamarommx 3BE371, METEOPHbIE MOTOKM M HUX paauaHThl. CBA3b
MEXJy METEOPHBIMU MOTOKAMHM M KoMmeTaMu. [Ipupona KaMeHHBIX M KEIE3HBIX
MeTeopuToB. [Iprupoaa METEOPUTHBIX KpAaTEPOB.

IIpakTnueckas acrpopusuka u pusuka CoaHua

MeTto bl aCTDOd)I/IBI/I‘-IeCKI/IX HCCJICIOBAHUI

VYCTpOHCTBO M XapaKTEPUCTUKU TEJIECKOIOB pedpakTopoB pedaeKkTopoB.
VY CTpoRCTBO paiuoTENEeCKONOB, paAUOUHTEP(HEPOMETPHI.

Connue

OcHoBHbIe XapakTepuctuku ConHna. OnpeneneHne Macchl, TEMIEPaTyphl U
xumuueckoro cocraBa Connua. CrtpoeHue cosiHedHOM atMocdepbl. ConHeuHas
aKTUBHOCTH U €€ BIMsIHUE Ha 3eMJTt0 U Ouocdepy.

Buyrpensee ctpoenne CorHIA

Teopetnueckuii pacu€t Temreparypsl B ieHTpe CosiHua. S nepHblid ICTOYHHUK
SHEPTUU U TEPMOSIAEPHBIE PEAKIIMU CUHTE3A TEIUS U3 BOJAOPOJIa, IEPEHOC SHEPTUHU
n3 neHtpa CoJiHIIA HapyXy, KOHBEKTHBHAas 30HA. HeWTpuHHBIM Teleckonm u
Ha0I0/IeHNs ToToKa HeUTpuHO OT CoHIIA.

3BéE3abI

OcHOBHBIC XapAKTCPUCTUKH 3BE3]

OnpeneneHue OCHOBHBIX XapaKTEpPUCTHK 3BE3N: MacChl, CBETHUMOCTH,
TEMIEPATYPbl U XUMUYECKOro coctaBa. CriekTpanbHas KjacCu(pUKanus 3BE31 U e€
¢uznyeckue ocHOBBI. Jlnarpamma «CHeKTpajbHBIA KJIacCc» — CBETUMOCTDH 3BE3,
CBsI3b MEXJly MAaCCOM U CBETUMOCTBIO 3BE3I.

BuayTpeHHee cTpoeHue 3Be3 1




Crpoenurie 3Be31bl TJIABHOM MOCIEA0BATENLHOCTH. CTpoeHHE 3BE3] KPACHBIX
TUTAHTOB U CBEPXTUTAaHTOB.

benbie kapaukn, HEUTPOHHBIE 3BE3ALI, TYJILCAPELI U UEPHBIE JIBIPHI

Crtpoenue 3BE3A O€nbIX KApIAMKOB M TpEAe] HAa HMX Maccy - Tpeent
Yanpapacekapa. [lynbscapsl 1 HEeWTpoHHBIE 3BE31bI. [Ipupoma 4E€pHBIX IBIP U UX
apaMeTphl.

JIBOMHEIE, KPATHEIE U TIEPEMEHHBIE 3BE3JIEI

HabGmroneHnust ABOMHBIX M KpaTHBIX 3BE3N. 3aTaCHHO-TIEPEMEHHBIE 3BE3[IBI.
Onpenenenue Macc TMCUHBIX 3BE3 [lynbcupyroime nepemMeHHbIe 3B€3/1bl. KPUBBIE
U3MEHEHUsT Osiecka uedeunsi. 3aBUCUMOCTh MEXIY CBETUMOCTBIO U TMEPHOJIOM
nynecannii 'y uedeun. llepemapt — wMasku Bo BceeneHHOW, MO KOTOPHIM
ONPEAEISAIOT PACCTOAHUSA 10 JAJEKUX CKOIUICHUN U TATAKTHK.

HoBEble U CBEpXHOBBIC 3BE3/IbI

XapakTEepUCTUKU BCIBIIIEK HOBBIX 3BE3M. CBS3b HOBBIX 3BE3] C TECHBIMU
JIBOMHBIMA CHCTEMaMH, COJEpKalllUMHU 3Be3y Oenblii kapiuk. Ileperexanue
BEII[ECTBA U SIICPHBIN B3pHIB Ha MOBEPXHOCTU Oesoro kapimka. Kak B3pbiBaroTcs
CBEpXHOBBIE  3BE31bl.  XapaKTEPUCTUKUA  BCOBIIMIEK  CBEPXHOBBIX  3BE3J.
['paBUTAlIMOHHBIN KOJUIanc Oejoro Kapimka ¢ Maccoil YaHapacekapa B COCTaBe
TECHOM JIBOMKOM 3B€3[bI — BCIIBIIIKA CBEPXHOBOW IEpBOTrO THUIA. B3pbIB
MACCHMBHOM 3BE€3bl B KOHIIE CBOEH SBOJIIOIUM — B3PbIB CBEPXHOBOM BTOPOIO
tumna. HaGmroaeHne ocTaTkoB B3pHIBOB CBEPXHOBBIX 3BE3/I.

3BOHIOI_[I/IH 3BE3J1:. POXKJICHUE, )KU3Hb U CMEPTH 3BE3]1

Pacyér npomomKUATENbHOCTH XKW3HU 3BE3J] pPAa3HOM MACChl Ha TJIABHOM
rocienoBarenpbHOCTH. [lepexon B KpacHblE TUTaHTBI M CBEPXTUMTAHTHI I1OCIIE
ucuepnanuga Bogopona. CHOKOWHAas »HBOJIONMA MAJIOMACCUBHBIX 3BE3N, W
TPaBUTAIIMOHHBINA KOJIJIANIC M B3PBIB ¢ 00pa30BaHMEM HEUTPOHHOW 3BE3/IbI WITU
YEpHOI1 ABIPHI MAaCCUBHOM 3Be3/1bl. OmpeieieHne BO3pacTa 3BE3AHBIX CKOIUIEHUN U
OTACJBHBIX 3BE3/] U IPOBEPKA TEOPUHU IBOJIIOLIUM 3BE3I.

Muaeunsrii IlyTs

I'a3 1 neIb B [ ajtakTHKE




Kak oOpasytorca oTpaxatenbHble TymaHHoOcTH. [louemy  cBeTsiTCs
mud¢y3Hpie  TymMaHHOCTH. Kak KOHIIGHTPHPYIOTCSI Ta30BbIE U TIBLJICBBIC
TYMaHHOCTH B ['allakTHKeE.

PaccesiHHBIC U MIapOBBIC 3BC3HBIC CKOIIJICHUA

HaOmromaembie cBOMCTBa paccesHHBIX 3BE3AHBIX CKorieHud. Habmrogaembie
CBOIMCTBA IIAPOBBIX 3BE3JIHBIX CKOIUICHUU. PacrpenenieHue u xapakTep ABUKCHUS
ckorieHnd B ['amaktuke. Pacnpenenenue 3BE37, CKOIUIEHMH, ra3a M IbUIM B
["'anakTuke.

CBepxmaccuBHasi 4€pHasi Jblpa B IEHTpPE ['allaKTUKM U KOCMUYECKHUE JIy4H.
NudpakpacHbie HaOMIOAEHUS JBWXKEHUS 3BE3N B IeHTpe [anmakTuku U
oOHapyXeHHe B IIEHTpe [ 'allaKTHKK CBEPXMAcCCHBHOM 4YepHOUM IbIpbl. Pacuér
[apaMETPOB CBEPXMACCUBHOUN YEPHOU JBIPHI.

HaOmroneHuss KOCMHYECKUX JIydeld M HUX CBSI3b CO B3PBIBAMH CBEPXHOBBIX
3BE3/I.

["anakTuKu

Kak knaccuduimpoBain rajakTUKd 1Mo ¢GopMe W KaMepTOHHas JuarpaMmma
Xab6ma. CBoilcTBa CHUPAIbHBIX, SJUIMITHUYECKUX W HEMPAaBUIIbHBIX TaIAKTHK.
KpacHoe cMmenieHne B CIIEKTpax rajJakTHK U ONPEACICHUE PACCTOSHUS 10 HUX.

3akoH Xab0ia

BpameHHe TaJIaKTUK 1 TCMHaA MaTCpuAd B HUX.

AKTHUBHBIC TAJIAKTUKH 1 KBa3aphbl

HpI/IpOI[a AKTUBHOCTH TaJIaKTUK, PaJUOTaJIaKTUKHN H B3aHMOI[CI>'ICTBYIOII_[I/IC
raJJakTuku. HeoObIyHBIE CBOMCTBa KBa3apoB, HX CBiA3b C sJpaMH TaJlaKTHUK H
AKTHUBHOCTBIO YCPHBIX AbIP B HUX.

CKOIUTIEHUS TAJTAKTHUK

Habmoaemblie CBOMCTBA CKOIUIEHUH TalakTHK. PEHTT€HOBCKOE H3ITyYeHUE,.
TEeMIIepaTypa U Macca MEXKTaTaKTUIECKOTO Ta3a, HEOOXOJUMOCTh CYIIECTBOBAHUS
TEMHOM MATEPUU B CKOIUICHUSX TrajllakTUK. OleHKa Macchl TEMHOW MaTepuu B
CKOIUIEHUAX. fdeucrass CTpyKTypa pacupeieieHus] TaIAKTUKA CKOIUIEHUU

rajJJakKTHUK.



Crtpoenue u 3Bo0uMs Beesiennoit

KoneuHocth M 0€CKOHEUHOCTH BCEIEeHHON — MapaJoKChl KJIACCUYECKOM

KOCMOJIOTHH.

3aKOH BCEMUPHOIO TATOTEHUSI W  MPEICTAaBIECHUS O KOHEYHOCTH U
oeckoHeuHocTu Bcenennoil. ®oToMeTpuuecKUil MapajoKC M IPOTHBOPEUMS
MEXIYy KIACCUYECKHMM IIPEACTABICHUSAMHM O CTpoeHUMM DBceneHHoW U
HAOJIOICHUSIMU.

HeoOxomumocTh, mpuBieyeHUs OOLIEH TEOPUM OTHOCUTEIBHOCTU IS
nocTpoeHuss Mozenu BceneHHon. CBsi3p MEXAY T'€OMETPUYECKUX CBOMCTB
IIPOCTPAHCTBA BCcenenHou ¢ pacnpenesieHueM 1 JBHKEHUEM MAaTEpUN B HEN

Pacompsromasca Beceneraas

CBs3p cCpeaHed IUIOTHOCTM MaTe€puyd € 3aKOHOM  paclIUpEeHus |
r€OMETPUUECKMMU CBOWCTBamMU BceneHHoM. EBKIMAOBaA W HEEBKIMIOBA
reomeTpusi Beenennoil. Onpenenenue paanyca u Bo3pacta BeerneHHoi.

Mopnens «ropsiueii BcenenHoli» W penukToBoe u3nydeHus. OOpa3zoBaHue
XUMUYECKUX DJJIEeMEHTOB BO Bcenennoii. OOunme renus Bo Bceenennoit u
HEOOXOJMMOCTh OOpa3OBaHUs €ro Ha pPaHHUX JTamax HBOJIOUUM BceleHHOM.
Heo0xoauMoCTh HE TOJIBKO BBICOKOH IJIOTHOCTH BEIIECTBA, HO M €ro BBICOKOM
TEMIIEpaTypbl HA PaHHUX dTanax 3BoJirounu Beenennoul. PenukroBoe uznydeHue
— M3IIy4eHHUE, KOTOPOE OCTaJIOCh BO BCENIEHHOW OT TOpsAvYer0 U CBEPXIUIOTHOIO
COCTOSIHUS MaTepuM Ha paHHUX OdTanax >ku3Hu Bcenennoi. HaGmromaembie
CBOMCTBA PEIMKTOBOTO M3mydeHus. [loueMy HeoOXoaMMO MpUBJICUCHHE OOIIEH
TEOPUH OTHOCUTEIIBHOCTH JJIsl TOCTPOEHUS Mojienu BeenmeHHoi.

CoBpemeHHbIE IPO0JIEMbI ACTPOHOMHUMN.

YckopeHHoe pacummpedne BeejaeHHON U TEMHAas DHEPTUSI

Habmoienust cBepXHOBBIX 3BE3/ | THMa B Hanékux rajakTUKaxX U OTKPHITHE
YCKOPEHHOT0 pacmmpenust BeeneHHoi. OTKphITHE CHIIBIBCEMUPHOTO
OTTaJKUBaHUA. TEMHass JHEPrus yBeEIUMYUBAET maccy. BceineHHOM mo Mepe eé
pacumpenus. [Ipupona cunel BceMupHOro orrankuBaHusl.

O6H3DV)KCHI/IC IJIAHET BO3JIC IPYTUX 3BE3L.




Habnrogenuss 3a JABMOKEHUEM 3BE3J M ONPEIEIEHUS MacC HEBUIUMBIX
CIIyTHUKOB 3B€3]l, BO3MYIIAIOIIMX HUX MNPSIMOJMHENHOE MABWKEHHE. MeToasl
oOHapyXeHMsl d3k301uiaHeT. OneHKa YyCIOBUM Ha MOBEPXHOCTAX JK30IUIAHET.
[Touck sk30MmIaHeT ¢ KOM(POPTHHIMU YCIOBHUIMH IS )KU3HHU HA HUX.

[loucku »xn3HU pazyma Bo Beenennon

Pa3zButue npencraBieHUd O BO3HUKHOBEHMHM W CYIIECTBOBAHWUM >KWU3HU BO
Bcenennoit. CoBpeMeHHbIE OIIEHKH KOJIMYECTBA BHICOKOPA3BUTHIX ITUBUIIM3AIIANA B
["amaktuke. [ToneITKU 0OHAPYKEHUS U TTOCHUIKH CUTHAJIOB

TemaTnueckoe IJIAHUPOBAHUE

Ne
i Tema Kon-Bo
4acoB
1 BBenenue 1
2 ActpomeTpus 5
3 Hebecnas mexannka 3
4 Crpoenue CoJIHEUHON CUCTEMBI 7
5 Actpodusuka v 3Be3Hast aCTPOHOMUS 7
6 MieuHslii Ty Th 3
7 ["amakTukn 3
8 Crpoenue u sBooNMs Beenennon 2
9 CoBpeMeHHbIe TPoOJIEMbI ACTPOHOMHH 3
Htoro 34




