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1. Ilnanupyemblie pe3yabTaThl 0CBOEHHUS] YH€OHOT0 MpeaMeTa

JInyHOCTHBIE pe3y/ibTaThl OCBOCHHUS OCHOBHOI 00pa30BaTeNbHOM MPOrpaMMbl TOJIKHBI
OTpaXkaTh:

1) poccuiicKyIo rpaKIaHCKYI0 UACHTUYHOCTD, MaTPUOTU3M, YBRKEHHUE K CBOEMY Hapoy,
4yBCTBa OTBETCTBEHHOCTH nepel PoauHoN, ropaoctu 3a ¢BOM Kpai, cBor0 Poauny, npouuioe u
HACTOsAIIEe MHOTOHALMOHAILHOTO Hapoaa Poccuu, yBakeHHE TOCYIapCTBEHHBIX CHMBOJIOB
(repO, ¢uiar, rumH);

2) TpaXIaHCKYI0 MO3UIMI0 KaK aKTUBHOI'O M OTBETCTBEHHOI'O YJIEHA POCCUKUCKOIO
o011ecTBa, OCO3HAIONIETO CBOM KOHCTUTYLIMOHHBIE TpaBa U 0053aHHOCTH, YBAXKAIOIIETO 3aKOH U
MPaBOIMOPAIOK,  OOJMAJarolIero  YyBCTBOM  COOCTBEHHOIO  JIOCTOMHCTBA,  OCO3HAHHO
NPUHUMAIOIIETO TPAJWIMOHHBIC HAIMOHAJIBHBIE M OOIIEYENOBEUECKHE T'yMAaHHUCTHUECKUE WU
JEMOKpaTU4YeCKHe IIEHHOCTH;

3) TOTOBHOCTB K CiIykeHHI0 OTeuecTBy, €ro 3aluTe;

4) chopMHUPOBAaHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAayKHM M OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha JMAIOre KYJIbTyp, a TaKke
pa3iauyHbIX (GOpM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHHUE CBOET0 MECTa B MOJUKYJIHTYPHOM
MUDE;

5) cpopMHPOBAaHHOCTH OCHOB CaMOPa3BUTHUS W CAMOBOCIHUTAHHUS B COOTBETCTBUU C
OO0IIeYEeNTOBEYECKUMH IIEHHOCTSIMH W HWJACaTaMU TPa)XIaHCKOTO OOIIECTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM 1 OTBETCTBEHHOMN AESITEILHOCTH;

6) ToJIepaHTHOE CO3HAHUWE U TOBEJEHUE B MOJMKYJIbTYPHOM MHpE, TOTOBHOCTb U
CIIOCOOHOCTH BECTH JIUAJIOT C IPYTUMH JIIOJIbMU, JOCTUTATh B HEM B3aMOIIOHUMAaHMUs, HAXOIUTh
o0muye 1enu ¥ COTPYIHUYATh A MX JOCTHKEHHS, CIOCOOHOCTh MPOTHUBOCTOSATH HICOJIOTHH
JKCTpEeMH3Ma, HallMOHAIM3Ma, KCeHO(POOUH, TUCKPUMHHALIUN TIO0 COLUAIbHBIM, PEIUTHO3HBIM,
PacoBBIM, HAIIMOHAIBHBIM TIPU3HAKAM M JIPYTHM HETAaTHBHBIM COLUATHHBIM SBJICHHSIM;

7) HaBBIKH COTPYJHUYECTBA CO CBEPCTHUKAMU, I€THMHU MIIAJIIETO BO3PACTa, B3POCIBIMU
B 00pa3oBaTelbHOW, OOIIECTBEHHO II0JIE3HOM, YyueOHO-MCCIIEIOBATEIbCKOW, MPOCKTHOU U
JIPYTUX BUOAX ACSTEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHME U IIOBEJICHHE HAa OCHOBE YCBOCHHMS OOIICUYETIOBEYECKUX
IIEHHOCTEM;

9) TOTOBHOCTH M CIOCOOHOCTh K OOpa3oBaHUIO, B TOM YHCIE CaMOOOpa30BaHMIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATENIHbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIHON PO eCcCHOHATEHON U 0OIIIECTBEHHOM JESTEHHOCTH,

10) »creTnuyeckoe OTHOIIEHHWE K MHUPY, BKIIOYas OCTETHKY ObITa, HAay4HOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOMIECTBEHHBIX OTHOIICHUH;

11) mpunsATHE M pealn3allMi0 IEHHOCTEH 370pOBOro M Oe3omacHoro oOpas3a >KU3HH,
NoTPeOHOCTH B (PU3NIECKOM CAMOCOBEPIICHCTBOBAHHUH, 3aHATHIX CIIOPTUBHO-03/I0POBUTEIBHOM
NIEeSTENIbHOCThIO, HEMPHUATHE BPEAHBIX TPUBBIYEK: KypEHHUS, YIOTPEeOJICHHUS aJKOTOJI,
HAapPKOTHKOB;

12) OGepexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHE K (HU3NYECKOMY MU
MICHXOJIOTHYECKOMY 3JI0POBBIO, KaK COOCTBEHHOMY, TaK W JPYIHX JIIOJCH, YMEHHE OKa3bIBaTh
HEPBYIO MOMOIIb;

13) oco3nanHbld BBIOOpP Oynaymied mnpodeccud ©  BO3MOXKHOCTEH —peaTu3aluu
COOCTBEHHBIX KU3HEHHBIX TUIAHOB; OTHOIICHHE K TMPOPECCHOHATHHON AESITENLHOCTH Kak
BO3MOXKHOCTH  y4aCTHsl B  PCIICHWH  JIMYHBIX, OOIIECTBEHHBIX, TIOCYJIapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX IPOOIIEM;

14) chopMUpOBaHHOCTH YKOIOTHYECKOTO MBIIUICHHS, TOHUMAHUS BIUSHUS COIIMATIBHO-
HKOHOMHUYECKUX IPOLECCOB HA COCTOSIHME NMPHUPOJHOW M COIMAIBHON Cpeabl; MpHOOpeTeHue
OTIBITA DKOJIOTO-HAIPABICHHOW ACSITEITbHOCTH;

15) oTBETCTBEHHOE OTHOLIEHHE K CO3/IaHUIO0 CEMbU HAa OCHOBE OCO3HAHHOTO MPHUHATHUS
LIEHHOCTEN CEMEMHOM KU3HH.



MeTtanpeaMeTHble pe3yJbTAaThl OCBOCHUS OCHOBHOW 00pa3oBaTENbHON MPOTpaMMbI
JOJIKHBI OTPaXKATh:

1) yMeHHe camMOCTOSATENbHO OMNPENENsATh LETU JCATEIBHOCTH M COCTABJISTH ILJIAHBI
JEATEIIBHOCTH;  CaMOCTOSITENIBHO ~ OCYILECTBIISITb, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
JESITENIbHOCTD; MCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIs JOCTUKEHMSI TIOCTABJICHHBIX LeNen
U peajin3alluy IJaHOB JEATENIbHOCTH; BBIOMPATh YCIIEIIHbIE CTPATETUU B Pa3IMUHBIX CUTYALUSIX;

2) yMeHue MNpOAYKTMBHO OOLIAThCS MU B3aWMOJAEHCTBOBAaTH B IIPOLIECCE COBMECTHOMU
NESTEeIbHOCTH, YYUTHIBaTh IO3MLMU JAPYIMX YYAaCTHUKOB JESATEIBHOCTH, 3((EKTUBHO
pa3pemaTh KOHQIUKTHL;

3) BiaZieHWE HABBIKAMH I103HABAaTEJIbHOM, y4eOHO-MCCIENOBATENbCKOM M IPOEKTHOMN
NEeSITeIbHOCTH, HAaBBIKAMU  pas3pemieHus mpo0yieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOMCKY METOZOB PEIICHUs NPAKTUYECKUX 3a/ay, IPUMEHEHUIO PA3JIMYHBIX
METO/I0B II03HAHNUS;

4) rOTOBHOCTb M CIOCOOHOCTh K CAMOCTOSITEIbHON HH(pOpPMallMOHHO-TI03HABATEIbHON
JeSITeIbHOCTH, BIIAJICHUE HABBIKAMH TIOJY4EHHUS HeoO0XoauMmoW uH(pOpMalMU U3 CIOBapen
pasHbIX TUIIOB, YMEHHE OPUEHTUPOBATHCSA B PA3JIMUHBIX UCTOYHUKAX UHPOPMALUU, KPUTHYECKU
OLICHUBATh U UHTEPIIPETUPOBATHh HH()OPMALINIO, TOTYHAEMYIO U3 Pa3IMUHBIX UCTOYHUKOB;

5) yMeHHe HCHOJB30BATh CPEACTBA HH(MOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHosoruil (nanee - UKT) B penieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
3ajjay ¢ CcoOJIoZeHHeM TpeOOBaHM SPrOHOMUKHM, TEXHUKHM O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHns, IPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOW O€30MIaCHOCTH;

6) yMeHMe oNpeseNaTh Ha3HaueHHe U (YHKLUHU pa3IMYHbIX COLIUATbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITEIbHO OLEHUBAaTh M IPUHUMATh pEIICHUs, OIpPEACIAIone
CTPAaTEruio MOBEJEHUS, C YUETOM IPAKIAHCKUX U HPABCTBEHHBIX LIECHHOCTEH;

8) BiaieHUE SI3BIKOBBIMU CPEJCTBAMU - YMEHHE SICHO, JIOTHYHO M TOYHO H3JIaraTth CBOIO
TOYKY 3pEHMS, HCIIOJIb30BATh aJICKBAaTHBIE S3BIKOBBIE CPE/ICTBA;

9) BiazeHUWE HABBIKAMH [TO3HABATENBHOM pe(IeKcHH Kak OCO3HAHHS COBEPIIAEMBIX
JEHCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, IPAHULl CBOETO 3HAHUA U
HE3HaHUs, HOBBIX [103HABATEJIbHBIX 3a/1a4 U CPEJICTB UX JOCTHUKEHHUS.

«AcTtpoHomus" (0a30Bblii ypoBeHb) - TpeOOBaHUS K TMPEAMETHBIM peE3yJbTaTam

OCBOEHUS y4E€OHOI0 IIpeIMeTa JI0JKHBI OTpaXarTh:

1) cpopmupoBaHHOCTH MpecTaBieHuil 0 ctpoeHrr COTHEYHOI CHCTEMBI, YBOJIIOIUH 3BE3]1
u BcenenHoll, mpocTpaHCTBEHHO-BPEMEHHBIX MaciiTabax BeceneHHol;

2) noHMMaHMe CYIIHOCTH HabI0AaeMbIX Bo BeeneHHoM siBiIeHUH;

3) BiaJileHHe OCHOBONOJAraloIMMU aCTPOHOMHUYECKUMHU MOHATHSIMHU, TEOPUSIMHU, 3aKOHAMHU
U 3aKOHOMEPHOCTSIMH, YBEPEHHOE IIOJIb30BAHWE ACTPOHOMHMYECKOM TEPMHUHOJIOTMEN U
CHMBOJIUKOM;

4) chopMHPOBAHHOCTh TMPEJACTABICHUNH O 3HAYEHWU AaACTPOHOMHH B TPAKTHUYECKOU
JIEATEIbHOCTH Y€JI0OBEKA U JaJIbHEHIIEM HAyYHO-TEXHUYECKOM Pa3BUTHUH;

5) oco3HaHUE POJIM OTEYECTBEHHOW HAYKH B OCBOCHUHU U HCHOJIB30BAHUU KOCMHUYECKOTO
IPOCTPAHCTBA M Pa3BUTHH MEXIYHAPOJAHOTO COTPYIHUYECTBA B 3TON 00JIACTH.

2. Copnepxkanme yueOHOro npeamera «Acrponomusp» 11 kiace

BBeaeHue B AaCTPOHOMMUIO

Crpoenne u macmradbl BcesieHHO#, U coBpeMeHHble HaOJroaenusi. Kakue Ttenma
3anonHAoT BeeneHnyro. KakoBbl MX XapakTepHblE pa3Mepbl M PACCTOSIHUS MEXIYy HUMM.
Kakune ¢usnyeckue yciaoBusi BCTpedaroTcsi B HUX. Bceenennast pacmmpsiercs. I'me u kak
paboTaloT caMble KpYIHBIE ONTHYECKHE TelecKombl. Kak acTpoHOMBI HCCIENyIOT ramMma-
n3iydenue Beenennoit. Uto yBuaenu rpaBUTalliOHHO-BOJIHOBBIE M HEUTPUHHBIE TEIECKOIBI.

Actpomerpust



3Bé3nHOe He0O M BUAUMOE IBUKeHHE HeOeCHBIX CBeTHJI

Kaxkue 3BE3161 BXOIAT B co3Be3ausi Opuona u Jlebens. CoyHIle ABUKETCS 0 IKIUTITHKE.
[TnaneTrsl coBepimaoT merieoOpazHoe aBmwxkeHue. HebecHble koopauHatel YTo Takoe
HeOecHbII 3kBaTOp U HeOecHBIH MepuauaH. Kak cTposT 3KBaTOpUAIBbHYIO CUCTEMY HEOECHBIX
KoopauHaT. Kak CTposIT rOpU30HTaNBHYIO CUCTEMY HEOECHBIX KOOP/IMHAT.

Bunumoe neuikenue miiager u CoJnma

[TeTsieoOpa3zHoe BUKEHUE IIJIAHET, HOMSATHOE U IPSIMOE ABM)KEHUE IUIAHET. DKJIMUITHKA,
30uakalibHble co3Be3aus. HepaBHOMepHOoe nBrxkeHue CoHIla N0 SKIIUITHKE.

JABukenue JIyHbl U 3aTMEeHUSA

®a3bl JIyHbl U CHHOJIWYECKUM MeECALl, YCIOBUS HACTYIUIEHHUS COJIHEYHOI'O M JIYHHOTO
3arMeHui. [louemy nmpoucxoasaT conHeunsle 3aTMeHus. Capoc U npeacKka3aHus 3aTMEHUN

Bpemsi u kajiengapb

3BE3JHOE U COJTHEYHOE BpeMsl, 3BE3AHBIM U TPOMMYECKUHA ToA. YCTPOWCTBO JIYHHOTO U
COJIHEYHOIO KajleHjapsi, mnpoOieMbl uX corjacoBaHus FOnmaHCKUN M TPUTOPHAHCKHIMA
KaJICHJIapH.

He0ecnas mexanuka

I'esimonenTpuyeckas cucreMa Mupa

[IpencraBnenuss o crpoeHun CoJHEYHOM CHUCTEMBl B aHTHYHbIE BpeMEHa U B
CpeHeBEKOBbe. ['ennoLeHTpruyeckas cuicTemMa Mupa, 10Ka3aTelbCTBO BpallleHHUs] 3€MJIA BOKPYT
Connua. [Tapamnakc 3BE311 U OIpeielIeHHe PacCTOSHUS 10 HUX, MapceK.

3akonsl Kemiepa

OtkpeitTue U.Kennepom 3akoHOB JBHkeHHs IuiaHeT. OTKpbITHE 3akoHa BcemupHOro
TAroTeHus U 0000EHHbIe 3aKkoHbI Kemnepa. Onpenenenre Mmacc HeOECHBIX TeTl.

KocMunueckue ckopocTu

Pacuétel mepBoil 1 BTOpOi KOCMUYECKOH CKOpOCTH U uX (usnueckuii cmbich. [Tonér F0.A.
["arapuna BoKkpyr 3eMiu 1o KpyroBoi opoure.

MexknjiaHeTHbIE MePeéThl

[ToHsTHE ONTUMANIBHOW TPAEKTOPHM MOJIETA K IUIaHeTe. Bpems nmon€ra K rjiaHeTe W 1aThl
CTapToOB.

JlyHna u eé Biusinue Ha 3emiio

Jlynnsiii penbed u ero npupoaa. IlpunusHoe B3aumoaencTBre Mexny Jlynoit u 3emnéi.
Vnanenue Jlynol ot 3emiu M 3aMejyieHHe BpamieHuss 3emud. lIpemeccuss 3eMHOM ocu H
IIpeIBapeHUE PaBHOCHCTBHIA.

CTpoeHue COJIHEYHOI CHCTEMBbI

Cospemennble npeacrasiieHust 0 CoiHe4HOll cucreme.

CocraB ConHeuyHoil cuctembl. [lnaHeTsl 3eMHOW Tpynmbl M IJIAHETHI-TUTAHTBI, WX
npuHIMnuansubeie paznuuus. Oomako komer Oopra u Ilosc Koitnepa. Pasmeps! Ten comHedHOM
CHUCTEMBI.

IInanera 3emas

®opma u pasmepsl 3emnn. Baytpennee ctpoenue 3emiu. Ponbs mapHukoBoro addexra B
dbopMHUpOBaHUH KJIMMaTa 3eMJIH.

IlnaHeThbl 3eMHOM IPYNIIBI

Uccnenosanus Mepkypus, Benepsl 1 Mapca, ux cxoxects ¢ 3emiéi. Kak mapHUKOBBIN
s deKT TpeeT MOBEpXHOCTh 3eMiH U meperpeBaeT atMochepy Benepwl. EcTh nu xu3Hb Ha
Mapce. DBomrorus opout criyTHuKOB Mapca ®@oboca u Jlelimoca.

Ili1a”HeThI-TUraHThI

O®usnueckue cporctBa IOmwmrepa, CarypHa, Ypana u Henryna. Bynkanudeckas
JesaTenbHOCTh Ha cnyTHUke FOnutepa Mo. [lpupoaa koselr BOKpYT MIaHET- TUTAHTOB.

IlnaHeTbI-KapJMKH U UX CBOMCTBA.

Mauible Tesia ColHEeYHOM CHCTEMBI



[Tpupona u aBmxeHue actepounoB. Crieruduka IBUKESHHS TPYI acTepou1oB TposHIIEB U
I'pexoB. Ilpupona u nBwkenue xomeT. Ilosic Koiimepa m O6mako xomer Oopra. [Ipupona
METEOpPOB U METEOPHUTOB.

MeTeopbl 1 METEOPUTHI

[Ipupona mnagaromux 3BE3N, METEOPHbIE IMOTOKM W UX paauaHTel. CBs3b MEXAY
METEOpPHBIMU MOTOKaMU U KomeTaMmu. [Ipuposia kaMeHHBIX U Kele3HbIX MeTeoputoB. Ilpupona
METEOPUTHBIX KPaTEPOB.

IIpakTnyeckas acrpodpusnka u puznka CosiHua

MeToabl acTpopu3nUeCKUX UCCIeT0BAHNM

YCTpOHCTBO U XapaKTEPUCTUKU TEJECKOIOB PeQpakTOpoB U pedieKTOpOB. Y CTPOHUCTBO
PaMOTENECKOIIOB, PAAMOUHTEPHEPOMETPHI.

Counne

Ocnosnble xapakrepuctuku Connna. OnpeneseHne Maccel, TEMIIEPATYPbl H XUMUYECKOTO
cocraBa Connua. Ctpoenue coiaHeyHoi atMocdepsl. ComHeuHasi aKTUBHOCTh U €€ BIUSHHE Ha
3emutio u 6uochepy.

Buytpennee crpoenue CostHua

Teopetnuecknii pacué€r temneparypsl B 1ieHTpe ConHua. SnepHblii HCTOYHUK SHEPTUU U
TEPMOSIJICPHBIE PEAKIMM CUHTE3a Ieliis U3 BOAOPOJa, NepeHoc 3Hepruu u3 neHrpa ConHua
HapyXXy, KOHBEKTHBHas 30Ha. HeWTpuHHBIN Teneckon M HaOMIONEHUS MOTOKA HEUTPUHO OT
CounHuna.

3BE3abI

OCHOBHBIE XapPaKTePUCTUKHU 3BE3/1

OnpeneneHue OCHOBHBIX XapaKTEPUCTHK 3BE3J: MacChl, CBETUMOCTH, TEMIIEpaTyphl U
XUMHYECKOTo coctaBa. CrekTpanbHas Kiaccupukanus 3BE3N u €€ (PU3UYECKHE OCHOBBHI.
Jlnarpamma «CIIEKTpajbHBINA KJIacC» - CBETUMOCTD 3BE3[l, CBA3b MEXKAY MACCOM U CBETUMOCTBIO
3BE3L.

BuyTpenHee cTpoeHue 3Bé37

CrtpoeHue 3Be3/1bl IVIaBHOH IocienoBaTeabHOCTU. CTpoeHue 3BE3]] KpPAaCHBIX TMIAaHTOB U
CBEPXI'MT'aHTOB.

Beable kapJIMKH, HEHTPOHHBIE 3BE3/1bI, YIbCAPbI U YEPHbIE ABIPHI

Crpoenne 3BE31 OenblXx KapIMKOB W IpeleN Ha MX Maccy - mpeaen Yanapacekapa.
ITynbcapbl 1 HEUTPOHHBIE 3BE3b1. [Ipupoaa 4EPHBIX IBIP U UX IAPAMETPHI.

J/IBoOiiHbIE, KPATHBIC U NIEPEMEHHBbIE 3BE3bI

Halnronenus MBOWHBIX M KPaTHBIX 3BE3/. 3aTMEHHO-TIEpEMEHHBIE 3BE3/bl. OnpeneneHue
Macc JBOMHBIX 3BE3A. [lynmbcupyromue nepeMeHHble 3BE3/bI, KpHUBBbIE H3MEHEHMs Onecka
neden. 3aBUCUMOCTh MEXJY CBETMMOCTBIO M IepuoaoM nyibcanuil y nedeun. Ledenns: -
Masku BO BceneHHON, 10 KOTOpPBIM ONPENENSIOT PACCTOSIHUS 10 HANEKMX CKOIUIEHMH H
raJlakTHK.

Hogbie 1 cBepXHOBBIE 3BE31bI

XapakTepUCTUKH BCIIBIIIEK HOBBIX 3BE37. CBS3b HOBBIX 3BE3J C TECHBIMU JBOMHBIMU
cUCTeMaMH, COJepKallluMU 3Be3Nly Oenblif kapiuk. [leperekanue BemiecTBa M sIIEPHBIM B3pbIB
Ha TIOBEPXHOCTH Oenoro kapiuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3/bl. XapaKTEPUCTUKU
BCIBIIIEK CBEPXHOBBIX 3BE3/. ['paBUTAIIMOHHBIN KoJutanmc Oenoro Kapjiuka C Maccoi
Yannpacekapa B COCTaBe TECHOW JIBOWHOM 3BE€31bl - BCIIBIIIKA CBEPXHOBOW MEPBOrO THIIA.
B3peiB MacCUBHON 3Be€3[bl B KOHIIE CBOEH DBOJIOLMM - B3pbIB CBEPXHOBOW BTOpPOIO THIIA.
Habmroienue octaTkoB B3phIBOB CBEPXHOBBIX 3BE3I.

IBOTIOLHUSA 3BE3/L: POKICHHUE, )KU3Hb H CMEPTh 3BE3]]

Pacuér npoOKUTENBHOCTH  KM3HM  3BE3J  pa3HOM  Maccel Ha  TJIABHOU
nocieaoBarenbHOCTU. llepexon B KpacHblE TMFaHTBl M CBEPXTMIAHTBI IIOCIIE HCYEpIIAHUs
BoJloposia. CrokoitHasi 3BOJIONMS MajlO0 MACCHBHBIX 3BE3]l, U TPABUTALMOHHBIA KOJUIANC M
B3pBIB ¢ OOpa3oBaHUMEM HEHUTPOHHOM 3Be3[bl WJIM YEPHOM JABIPHI MACCHBHOM 3BE3[IBI.



Omnpenenenue Bo3pacTa 3BE3NHBIX CKOIUIEHMM M OTAEIBHBIX 3BE3J U IPOBEPKA TEOpUU
IBOJIIOINH 3BE3].
Muaeunsrii IlyTs
I'a3z » nbLIb B I"'annakTHKE
Kak oOpa3yrorcs oTpaxkaTenbHble TymaHHocTU. [louemy cBerstces nuddysHbie
TYMaHHOCTH Kak KOHIIEHTpUPYIOTCS ra30BbI€ U MbUIEBbIE TYMAHHOCTH B ["aJlakTHKeE.
PaccesiHHbIE M HIAPOBBbIE 3BE3/IHbIE CKOMJICHUS
Habnromaembie CBOMCTBA paccessHHBIX 3BE3MHBIX CKorwieHWd. HaGmromaembie cBoiCTBa
LIapOBBIX 3BE3NHBIX CKOIUICHMH. PacmpeneneHue M xapakrep JBUKEHUS CKOIUICHHHM B
lNanaktuke. Pacnipenenenue 3BE3M, CKOIUIEHUM, raza U nbuik B ['amaktuke. CBepxmaccUBHas
yépHas aplpa B IeHTpe [amakTuku W Kocmuueckue iydd. WHpakpacHble HaOIIOACHUS
JBIDKCHUSI 3BE3]] B IIEHTpE | 'aJakTUKU U OOHapy>KeHHe B IeHTpe [ allakKTMKU CBEPXMAaCCHUBHOM
4epHOU JBIphl. Pacuér mapameTpoB cBepXMacCHBHOW YEPHOU IbIphl. Habmio1eHNsT KOCMUYECKIX
Jy4eil ¥ uX CBA3b CO B3PhIBAMHU CBEPXHOBBIX 3BE3]I.
I'anakTukn
Kak kmaccudumupoBaiv rajgakTdkd 1o ¢GopMe W KaMepTOHHas auarpamMma Xab0:a.
CBoiiCTBa CHUPAIBbHBIX, JJUIMNTHYECKUX M HEMPABHIBHBIX TalakTHK. KpacHoe cmelieHue B
CIIEKTpaXx TaJIaKTHUK U OMPEICICHUE PACCTOSIHUS /10 HUX.
3akon Xa00.1a
Bpaiienue rajiakTuk ¥ TEMHasi MaTepusl B HUX.
AKTHBHbBIE TAJIAKTUKHA U KBa3apbl
[Ipupoga aKTUBHOCTU TalAKTUK, PAAMOTATaKTUKH U B3aUMOJACHCTBYIOIINE TaJaKTUKH.
HeoObrunblie cBOMCTBA KBAa3apoB, UX CBS3b C AJ[paMU TATAKTUK U aKTUBHOCTHIO YEPHBIX JIBIP B
HHX.
CxonjieHns rajJakTHK
Habmiomaemple  CcBOMCTBAa  CKOIUIGHMM  TallakKTUK, PEHTIEHOBCKOE  HM3JIy4YCHHE,
TeMIlepaTypa U Macca MEXKTaJIaKTUYECKOro Ta3a, HEOOXOIMMOCTh CYIIECTBOBAHUS TEMHOMU
MaTepUM B CKOIUICHUSAX rajakTuk. OlieHKa Macchl TEMHOW MaTe€pUM B CKOIUICHUSX. Sluencras
CTPYKTYpa pacupeAesieHus raJakKTUKU CKOIUICHUM TaJlaKTUK.

Ctpoenue u 3BoM0IUA Beesiennoii

Koneunocts u 0eckoHeYHOCTH BeeleHHOM - MapaJoKChl KJIACCHYEeCKOH KOCMOJIOTHH.

3aKOH BCEMHUPHOTO TATOTEHHUS W TMPEJCTABICHUS O KOHEYHOCTH M OECKOHEYHOCTH
Bcenennon. ®oroMeTpUuYecKMid MApagoKC M IPOTHUBOPEUYMS MEXAY KIACCUYECKUMH
MIPEICTABICHUSIMU O cTpoeHUU BceenenHoil n HabmoaeHussiMu. HeoOX01MMOCTh TpUBJICUEHHS
oOmieil Teopuu OTHOCUTENBHOCTH Ml TMOCTpoeHHs Monenu BceneHHol. CBsizb MeEXIy
T€OMETPUYECKUX CBOMCTB NPOCTPAHCTBA BceneHHOW ¢ pacnpenesieHueM | JIBUKECHHEM
MaTepuu B HEN.

Pacumpsiomasica Beerennas

CBs3b CcpeAHEl IUJIOTHOCTM MATEPUU C 3aKOHOM pACIIMPEHUsT U T€OMETPUYECKHUMH
cBorictBamu Bcenennoii. EBkiumoBa m HeeBkiaugoBa reomeTpusi Bcemennoit. Ompenenenue
panuyca U Bo3pacta Bceenennon. Mogens «ropsueii BeeneHHON» M PEIUMKTOBOE W3IYUYEHHUS
O06pa3oBaHrne XHMMHYECKUX JJeMEHTOB BO Bcenennoit. OOunme renuss Bo BceneHHol wu
HEO00X0UMOCTh 00pa30BaHMs €r0 Ha PaHHUX JTamnax dBoiroIuu Bcenennoil. HeobxomumocTthb
HE TOJIbKO BBICOKOM IVIOTHOCTH BEIECTBA, HO M €r0 BHICOKOW TEMIEPATyphl HA PaHHUX 3Tanax
3BONOIMU BceeneHHoOW. PenukToBOE€ WU3IIydyeHHE — U3IIy4EHUE, KOTOPOE OCTAIOCh BO
BceneHHOM OT ropsiyero W CBEPXIUIOTHOTO COCTOSIHUS MAaT€pUM HA PAHHUX JTanax >KU3HHU
Bcenennoii. HaOmromaembie CBOWCTBA pPENUKTOBOTO u3dNydeHus. [lodemy HeoOXoaumo
MIPUBJICYCHHE OOIIECH TEOPUU OTHOCUTEIHLHOCTH JIJIsl TOCTPOEHUS MOjien BeeneHHOM.

CoBpeMeHHbBIE TPOOIEMBbI ACTPOHOMHHU
YckopenHoe pacuupenne BeesieHHo# U TEMHAas YJHeprust



Habmionenus cBepxHOBBIX 3BE31 | THMA B HalNE€KUX rajJakTHKaX U OTKPBITUE YCKOPEHHOTO
pacmipenusi BceneHHoil. OTKpBITHE CHJIBI BCEMUPHOTO OTTAJIKHUBaHUA. TEMHas >HEPrus
yBenuunBaeT maccy BceeneHHoi mo Mepe e€ pacwmupenus. [lpupoma cuiibl BeemmprOro
OTTaJIKUBAHUS.

OOHapy:KeHHe IUIaHeT BO3J1e APYruX 3BE3 1.

HaOnronenus 3a ABMKEHMEM 3BE3]L U OINPEIEJICHUS] MACC HEBUJIUMBIX CITyTHUKOB 3BE3,
BO3MYILAIOLIUX UX MPSMOJUHEIHOE ABM)KEeHUE. MeTonbl 0OHapykeHus 3k3o1uiaHeT. OLeHka
YCIOBUH Ha MOBEPXHOCTSAX 3K30IuIaHeT. [lorck 3K30Iu1aHeT ¢ KOM(OPTHBIMU YCIOBUSAMU TS
YKU3HU Ha HUX.

IHouckwm xu3Hu u pasyma Bo Beesiennoii

Paseutne npencraBieHUN O BO3HMKHOBEHHMM M CYILIECTBOBAaHUM XU3HHM BO BceileHHOM.
CoBpeMEHHBIE OLICHKM KOJIMYECTBA BBICOKOPA3BUTHIX LMBWiIM3auui B l'anaktuke. IlombiTkn
O0OHapyXEHMsI U MTOCBUIKM CUTHAJIOB BHE3EMHBIM LIUBUIM3ALUIM.
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