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[lianupyembie pesyibTaThl 0cBOeHHs! y4eOHOro npeamera (ACTpoHoMHus)

(npeamernbie)
Beinycxknuk nayunres:

|) iemMoHCTpUpOBATh Ha IIPUMEPAX POIlh H MECTO ACTPOHOMHHU B (JOPMHUPOBAHHUH
COBPCMCHHON HAY4YHOH KapTHHBLI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH U
TEXHOJOIMH, B IIPAKTHYCCKOM JIESITEIIbHOCTH JII01e#; MOHUMaHue hU3MUCCKON
CYIIHOCTH HaOI101acMbIX BO BeelieHHo SBIeHUIl;

2) IPUBOJIMTEL IPUMEPBI: POJIM aCTPOHOMHUH B Pa3BUTUH LIUBUIIA3AIMM,
HCTIOJIL30BAH WSl METOI0B HCCIIC/I0OBAHUHI, pa3InYHbBIX JIHAIIa30HOB
MJICKTPOMArHUTHBIX U3JTYUCHUHN JUIA nonydeHust uHdopmaiuy o6 oobekrax
BeesienHoi, nomy4enns uHGOPMAINHK ¢ TTOMOIIBIO KOCMUYECKHX allIapaToB 1
CINCKTPAJILHOTO aHaJIM3d, OITUCLIBATE HAOJI0/IaeMBIC TIPOSBIICHHS! COTHEUHOM
AKTUBHOCTH M HX BJIMSIHUS COJIHEYHOM aKTUBHOCTH Ha 3eMITIO;

3) xapakTepu3oBaTh 0COOCHHOCTH METOJIOB MO3HAHUS ACTPOHOMHH, OCHOBHBIC
JJIEMEHTRI M CBOHCTBA 1U1aneT COoJIHEUHONW CHCTEMBL, METO (bl OIPE/Ie/ICHHS
paccTosHUH W JIMHCHHBIX pa3sMepoB HEOCCHBIX Tell, BO3MOKILIE ITYTH BOJIONHH
3BC3J1 PA3/IMMHONW MacChl;

4) onuchIBaTh M OOBACHATL: Pa3IMUUsl KalleH/(apeil, YCI0BHs HACTYIICHMSI
COJIHCYHBIX W JIYHHBIX 3aTMEHHH, (pa3bl JIyHbI, CyTOUHBIE JIBUIKCHUSA CBETHIL,
HPHYHHDBL BOSHUKHOBCHHUSI IIPHIIMBOB U OTJIMBOB; IPHUHIIUAT JIEHCTBUS OINTHYCCKOTO
TCJIECKONA, B3AUMOCBSA3L (PU3MKO-XHUMHUUYCCKUX XapaKTePUCTHK 3RE3] C
MCIIONIL30BAHUEM JlHArpaMMBbl "IIBET-CBCTUMOCTE", PU3MUCCKHUE TPUUYHHI,
OMpEAE/ISIONIME PABHOBECHE 3BE3/1, HCTOYHUK SHCPIUH 3BE3/] M IIPOUCXOMKICHHIE
XUMHYCCKHUX DJIEMCHTOB, KpacHOEe CMellleHHe ¢ momolisio adgdexta Jlorrepa;

5) Haxo[uTh Ha Hebe OCHOBHLIE co3Be3aust CeBEpPHOrO 110/yIIApHs, B TOM UHCIe:
bosibinas Mensenuna, Manas Menseuiia, Bononac, Jlebens, Kaccuores, OpuoHn;
cambie ApKUe 3BC3/IbL, B ToM unche: llongpuas 3Besna, Apkryp, Bera, Kanena,
Cupuyc, berennreiize;

0) OlMChIBATL XapaKTepHble 0COOCHHOCTH TIPUPO/IbI IJIAHET-TUTIAHTOB, UX
CIyTHUKOB M KOJICI; U OOBLACHATh IIPUUMHBI UX 3HAUNUTENLHBIX PA3JIMUHii;
OMUCKIBATK ABJICHMsI MeTCOpa U D0NU1a, OOBACHATE MPOLIECCH, KOTOPBLIC
IPOUCXOIIT TIPH JIBUKEHUH, OOBACHSTEL CYIIHOCT aCTEPOH/IHO-KOMETHOM
ONACHOCTH, BOSMOMKHOCTH U CIIOCOOBI ee MpeloTBPaICHHUS.

7) XxapakTepu3oBath (pU3MHeckoe coctosHue Bemectsa CoNHIa 1 3Be3/1 U
HCTOUHUKH UX OHCPIUHM; CLIOCOOBI NEpeladyn FHEPrul U3 IIEHTPa K OBEPXHOCTH;
XapaKTepH30BaTh (PU3MUCCKUC OCOOEHHOCTH 00BEKTOB, BOZHUKAIONTMX HA
KOHCUHOM CTAJIMK HBOJIIOLNK 3Be31: OIbIX KAPIMKOB, HEHTPOHHBIX 3BE3/1 U
YCPHBIX JIbIP.

8) HHTEpPIpeTHPOBATHL OOHAPYKEHUE PEIMKTOBOTO M3TYUEHUs! KAK CBUICTEIBCTREO
B IOJIL3Y TUTIOTE3bI ropsveh Beenennoii; knaccu@uIUpoBaTh OCHOBHBIE TIEPHO/LbI
JBOINONNK Beelennoli ¢ MoMeHTa Hauaiia ee paciiipenus — BoJIbInoro B3phina;



9) ucronb30Bale IPUOONETEHHBIE 3HAHUS U YMCHHUSI B IPAKTUYECKO#
JIeSITeJIbHOCTH M ITOBCEJIHEBHOM KU3HHU JUISL:

- IOHUMAaNus B3aUMOCBA3H aCTPOHOMMH C JAPYTUMHU HayKaMHM, B OCHOBE KOTOPbIX
JIe’KaT 3HaHMs 110 aCTPOHOMHUH, OTJIEJICHHE €C OT JDKCHAYK;

- hopMupoBanMe HHTEpeca K H3yUEHHIO aCTPOHOMMH M Pa3BUTHE [IPEICTABICHHN
0 BO3MOJKHBIX c(hepax OyIyiuei npodheccnonalbHOM Jes TelbHOCTH, CBI3aHHbBIX C
ACTPOHOMMEH.

- OLleHUBaHKs MHPOpMalnK, coaepkalleiics B coobuienusix CMH, Uurepuere,
HAYYHO-IIOIYJISIPHBIX CTAThAX.

BbINyCKHHK IOIYHHT BO3MOKHOCTH HAYYHTHCS
- XapakTepu3oBaTh CUCTEMHYIO CBSI3b MEXY OCHOBOIIOJIAIAIOIMMK HAYYHBIMH
HOHSITUSIMM: IPOCTPAHCTBO, BPEMSsi, MaTepHs (BEILICCTBO, 110JI¢), JIBUIKCHHE,
OHEpIHUsl;
— peulaTh NpPakTUKO-OPHEHTHPOBAHHbBIC KAUECTBEHHbIC U pacyCTHbIE 3a/1a4K
MCIIOJIB3YsI HECKOJILKO 3aKOHOB HITH (DOPMYJI, B KOHTEKCTE MEIKITPEAMETHBIX
CBSI3CH;
— HCI0JIL30BaTh KOMITLIOTEPHbIE IIPUIIOKEHHUS JUISI OTIPE/ICIICHUSI TTOJIOKCHUS
CoJtnua, JIyHbI 1 3Be3]1 Ha JIIOOYIO JIaTy ¥ BPEMsI CYTOK JUIsl JIAHHOIO HACEICHHOTI'O
IYHKTA;

XapakTepu3oBarh OCOOEHHOCTH JIBMIKEHNS U MAHCBPOB KOCMUYECKUX aAllIApaTon
Jutst uccreoBanust Tesl CoJIHeUHON CHCTEMB;
— 00bsICHEHHE IIPUYMH HAOJII0JaeMBIX ACTPOHOMUYECKUX
SIBJICHU I ; IHTEPIIPETUPOBATE COBPEMEHHBIE JIaHHbIE 00 YCKOPEHUU PACIIUPCHUS
Bceenennoii kak pesyliprara ICHCTBUSI aHTUTSITOTEHHSI «TEMHON YHEPIUn» — BUJIA
MaTepuu, IPUPOJIa KOTOPOil ele HEU3BECTHA;
— CHUCTEMAaTH3MPOBATh 3HAHMS O METO/laX UCCIICIOBAHMS H COBPEMEHHOM
COCTOSIHUM NPOOJICMBI CYIICCTBOBAHUS JKM3HH BO BeelieHHOIA.



Coaeprkanue yueGHOro MaTepuasa

BBegenue B acrponomuio (1 1)

Crpoenue u MmacmiTadbl Beenennoii, 1 coBpeMenHbIe HAGTIOIEHHS.

Kakue tena szanmonmusror Bceenennyro. KakoBbl uX XapakTepHble pasMepbl U
paccrodaHus Mexay HuMH. Kakue dusndeckue ycioBUST BCTpedaroTCs B HHX.
Beenennas paciiipserca. I'le m kak paboTarOT camble KpyNHbIE ONTHYECKHE
Teneckonbl. Kak acTpoHombl uccrmenyroT ramma-usnydeHue BceenenHoii. Uto
YBHUIETTH I'PABUTALMOHHO-BOJIIHOBbIE U HEUTPUHHBIE TEIECKOIIbI.

Llens wusyyeHuss MNaHHOM TeMbl — [I03HAKOMMTH YYal[UXCS C OCHOBHBIMH
aCTPOHOMHUYECKUMH  O00bEKTaMM, 3aTOJIHSIOIMME BceleHHyIO:  IIaHeTaMy,
Connuem, 3BE31aMM, 3BE3NHBIMH CKOIUIEHMAMH, TajJaKTUKAMH, CKOIUICHHSMH
raJIakTHK; PU3HYECKMMHU POLIECCAMH, IIPOTEKAIOIIMMH B HUX U B OKPYKAIOIEM UX
MPOCTPAHCTBE.  YUallMecs 3HAKOMATCS C  XapaKTepPHBIMH — MaclTabaMw,
XapaKTepU3yIIHUMHU CBOWCTBA 3TUX HeOecHBbIX Tell. Takke MPUBOAATCS CBEIEHHUS O
COBPEMEHHBIX ONTHYECKUX, HHOPAKPACHBIX, PAIHO-, PEHTTEHOBCKUX TeJIeCKONaxX U
obcepBatopusx. Takum 06pazom, yualquecs 3HAKOMSTCS C TEMH HeGECHBIMH
TeJlaMU U 00BEKTaMHM, KOTOpbIe OHU B JaibHElIeM OyayT MoApo6HO U3yuyaTh Ha
YPOKax acCTPOHOMHH.

Actpomerpus (5 4)

3B€3/1HOe He0O M BHAHMOE ABHKeHHe HeOeCHbIX CBEeTHJI

Kakue 3B&3nbl BxomsaT B cosBesaus Opunona u JleGens. ComnHue IBIKETCS IO
sknunTvKe. Ilmanersl coBepmmaror nerneoOpasHoe aBmwkeHHe. HeGecHble
KoopauHatel. YTo Takoe HebecHbIH skBaTOp M HebGecHbIN MepuauaH. Kak cTpost
9KBATOPHAIbHYI0 CHCTEMY HeOeCHBIX KoopAuHAT. Kak CTposiT ropH30HTalbHYIO
CUCTEMY HeOecHbIX KoopauHAT. Buaumoe nBukeHue 1utaHer u  ColHuA.
IleTneobpasHoe nBHXKEHHME IUTAHET, TMOMSATHOE W MPAMOE JBHKEHHE IIIaHEeT.
JKIMNTHUKA, 301uaKalnbHble co3Be3qus. HepaBHomepHoe nsuxenue ConHIA 110
sknaunTuke. J[Buxkenue Jlyusl u 3armenuss @a3el JIyHBI M CHHOAMYECKHH MeCSII,
YCIIOBMS HACTYIUIEHHS COJIHEYHOTO M JIyHHOro 3armeHuil. lloyemy npoucxomsr
cojHeuHble 3aTMeHMs. Capoc M mpejckasaHus 3aTMeHuil. Bpemsi u kaneHmapb
3BE3/1HOE M COJTHEUHOE BpeMs, 3BE3AHBIN U TPOITUUECKHIA TOI. Y CTPOHCTBO IYHHOTO
M COJIHEUHOTO KalleHJaps, MNpoOJieMbl HX coryacoBanus, FOnuaHckuii u
['puropuanckuii KajgeHapH.

Llenbto u3ydeHus: JaHHOW TeMbl — (OPMHUPOBAHHE Y YYAIIUXCS O BHJIE 3BE3THOTO
Heba, pa3OMeHMH €ro Ha CO3BE3/Msl, MHTEPECHBIX OOBEKTaX B CO3BE3AUAX U
MUGDOJIOTUM CO3BE3UH, pa3BUTHH AaCTPOHOMHH B aHTHYHBIE BpeMeHa. 3amada
y4alluxcs MpPOCIeOUTh, KakK IepexoJ OT OpHEHTAIlMHd [0 CO3BE3UIM K
MCIO0JIb30BAaHHIO HEOECHBIX KOOPAMHAT MO3BOJIMI B KOJUYECTBEHHOM OTHOIICHUH
U3y4daTh BUIMMBIE OBWXEHMS Tes. Takxke ILeNbl SBISETCS WU3YyUEHUE BUIMMOIO
nBwxkeHuss ConHua, JlyHpl W TIaHET W Ha OCHOBE JTOr0 — TOJIYYEHHE
NpeACTaBlIeHUs] O TOM, KaK acTPOHOMBI HAYUHIIUCH IPEICKa3bIBaTh 3aTMEHHS;
NOJIyYeHHUSI TMpe/cTaBlieHust 00 OJHOW W3 OCHOBHBIX 3a3Ja4 acTPOHOMHH C
NIPEBHEHIIMX BpeMEH —U3MEPEHUH BPEMEHU U BEJICHUU KaJleHaaps.




HebGecHas mexaHHnKka (3 4)

lesinoneHTpUYECKAsi CHCTEMA MHPA

[IpencraBnenus o crpoeHUH CoONHEYHOH CHUCTEMbl B aHTUYHBIE BpeMeHa U B
cpelHeBeKOBbe. [enMoleHTpHUecKasl cUcTeMa MHpa, JOKa3aTelIbCTBO BpalLlCHHs
3emnu Bokpyr Connua. [lapannakc 3B€31 W omnpenerneHHe pacCTOSHHS A0 HHX,
nmapcex.

3axounl Kensiepa

Otkpeitue WM. Kemiepom 3akoHOB JBMKeHMs InaHeT. OTKpbITHE 3aKOHa
BcemupHoro Tsarorenus u o6oOmenue 3akoHoB Kemmepa. Omnpepnenenue macc
HeOeCHBIX Tell.

Kocmuyeckue ckopoctn

Pacy&Tbl nepBoii U BTOPOil KOCMUYECKOM CKOPOCTH U UX pusndeckuil cmbicy. [lonér
FO.A. 'arapuna BokpyT 3eMJId IO KPYTrOBOM OpOuTe.

MexnianeTHbie MOJAEThI

[IoHsiTHE ONTUMAIBHOM TpaeKTOpUHM MoJETa K iaHeTe. Bpems nonéra K njiaHere u
JaThl CTapTOB.

Ilens u3yuyeHHsl TeMbl — pa3BUTee IMpejcTaBieHUil o crpoeHur CoHeuHOMH
CUCTEMBI: TIEOLIEHTpUYECKass M TEeIMOLEHTPUYECKHE CHUCTEMbl MHUpPaA; 3aKOHBI
Kennepa o nBukeHuu rniaseT U ux o0odmenne HetoToHOM; KOCMHYeCKIe CKOPOCTH
U MEXIIJTaHETHBIE TOJIETHI.

Crpoenue coiHe4HO# cucTeMbl (7 )

CoBpemennbie npeacraB/ieHus 0 Co/iHe4HOI cucTeMe.

CocraB ConHeuHoli cucTeMbl. [1naHeThl 3€MHOM TPYNITbl U MJIAHETHI-TUTAHTBI, UX
npUHOUIHanbHele pazauuns. Obsako komet Ooprta u [osc Koiinepa. Pazmeps Ten
COJIHEYHOM CHCTEMBHI.

Ilnanera 3emin

®opma u pasmepsl 3emau. BuyTpeHHee cTpoenue 3emnu. Poib mapHUKOBOTO
s dexTa B pOpMUPOBAHUU KITUMATA 3€MITH.

Jlyna u e€ Biaunsinne Ha 3emiiio

Jlynneiit penbed u ero npupoxaa. IlpunusHoe B3aumojeiicTBUe Mexay JIyHoH u
3emu€il. Y nanenue JlyHbl oT 3eMiId M 3ameJieHHe BpalleHus 3eMiu. [lpeueccus
3eMHOU OCH U IIpeiBapeHue PaBHOIEHCTBUH.

Ilnanersl 3eMHOI rpynnei

HUccnenosanua Mepkypus, Benepsr u Mapca, ux cxoxects ¢ 3emnéil. Kak
NMapHUKOBBIA 3P (EKT rpeeT MOBEPXHOCTh 3eMJIM W TeperpeBaeT aTmocdepy
Benepsl. EcTh 11 xxu3Hb Ha Mapce. DBomonus opOUT cinyTHUKOB Mapca @oboca u
Ierimoca.

IIlnaneTbI-TrHraHTHI

Ousunueckue cpoiictBa HOmutepa, Catypna, Ypana u Henrtyna. Bynkanuueckas
nesitenbHOCT, Ha cnyTHuke lOnurtepa Mo. Ilpupona komen Bokpyr rmuiaHer-
'UTaHTOB.

IlnaneThI-KapJHKH H UX CBOHCTBA.

Mauibie Tes1a Co/IHEYHOH CHCTEMbI




Ilpupona u ne:enune acteponnos. Crenuduka ABIKEHWs IPYNN acTEPOMIOB
Tpositues u I'pexos. IIpupona u nBmxerne komer. [Tosc Koiinepa u O61ako komer
Oopra. IIprpona MeTEOpPOB 1 METEOPHUTOB.

MeTeopbl H METEOPHTBI

IlIpuposa naparomux 3B€31, MeTEOpHbIE ITOTOKH M HX paauaHThl. CBI3b MeXKIy
METCOPHBIMU TOTOKaMH M KoMmeTramu. llpupoma KaMeHHBIX M IKeJIe3HbIX
MeTeopuToB. IIprposa METEOPUTHBIX KpaTepoB.

Llene wm3ydeHus TeMbl — MOMYYUTH MNpeJcTaBieHde O cTpoeHuH ColHeuHO
CHUCTEMBI, U3YYHUTh (DU3MYECKYIO NpUpoay 3eMir U JIyHsI, sIBJI€HUS IPUIHBOB U
MPELECCHH; NOHATh (U3HIecKrue 0COOEHHOCTH CTPOEHHUS MJIAHET 3eMHOI TPYIIIHI,
IUIAHET-TUFAHTOB U IUIAHET-KAapJIMKOB; y3HAaTh 00 OCOOEHHOCTSX MPHPOJBI U
ABHKEHUSI aCTEPOUJIOB, MOTYYUTH 0OLIME HNPEeCTAaBICHHs] O KOMETaxX, METEOpax M
METECOpUTaX; Y3HAThb O pPa3sBUTHH B3MUIAJ0B Ha mnpoucxoxkaeHne CoHeYHOH
CUCTEMbI H O COBPEMEHHBIX NPEACTABICHUIX O €€ MPOUCXO0KICHUH.

AcTpodu3nka u 3Be31Hasi acTpoHoMus (7 4)

MeTroasbl acTpoduznyeckux uce/ie10BaHHi

YCTpOHCTBO M XapaKTEPUCTHKM TENECKONOB pedpakTopoB U pedeKTopoB.
YCTpolcTBO paliOTENeCKOIIOB, paTHOUHTEP(HEPOMETPEI.

CouiHue

Ocnopuble xapakrepucTuku Connia. OmpezeneHue Macchl, TeMIepaTypsl H
xumudeckoro cocraBa Connua. Ctpoenue cosHeuHOH atmocgepsl. CosHeuHas
aKTUBHOCTb U €€ BIUsIHUE Ha 3eMJito U Ouocdepy.

Buyrpennee crpoenne CoHua

Teopernueckuii pacuér Temneparypsl B neHtpe ConHua. SmepHbli HCTOYHMK
DHEPTUHU U TEPMOSIEPHbIE PEaKLMU CUHTE3a Ielus U3 BOAOPO/Ia, IEPEHOC SJHEPTUH
3 ueHTtpa ColHuA HapyXKy, KOHBEKTHBHasi 30HA. HeWTpUHHBIA TeJecKOm H
HaOmo1eH!s OTOKa HelTprHO 0T CoHIIA.

Llenp u3y4eHUs TeMbl — IOJNYYUTh MPEJCTABICHHE O Pa3sHBIX THITAX ONTHYECKHX
TEJIECKOIIOB, PaMOTENECKOIaX U METOJaX HaOII0IeHUH ¢ MX TTOMOIIEBI0; 0 METOaX
U pesyiabratax HaOmoneHuit ColHIA, ero OCHOBHBIX XapaKTepUCTHKAX; O
MPOSABIICHUAX COJIHEYHOM aKTUBHOCTH M CBSI3aHHBIX C HEH mpoleccax Ha 3eMie U B
ouocdepe; 0 TOM, KaKk aCTPOHOMbI Y3HAJIM 0 BHyTpeHHeM cTpoeHuu COJHIA U Kak
HaOIOIEHUsI CONHEYHBIX HEHWTPUHO TOJTBEPJMIM HAIKM IPEJICTABICHUS O
nponeccax BHyTpu ConHia.

OcHoOBHBIE XapaKTepPUCTHKH 3BE3/]

OmnpezeneHyie OCHOBHBIX XapaKTePUCTUK 3BE3/1: MAaCChl, CBETUMOCTH, TEMIIEPaTypbl
M XUMHUYecKoro cocraBa. CrekrpanbHas Kiaccugukauus 3BE31 U e€ (usnueckue
OCHOBHI. J/l[uarpamMma «cCIleKTpasIbHbIM KJIacC» —CBETHUMOCTh 3BE3J, CBA3b MEXKIY
MacCOU M CBETUMOCTBIO 3BE3/I.

BHyTpeHHee cTpoeHHe 3BE3]1

CrpoeHue 3Be3nbl TIJIaBHOM IocienoBarelbHOCTH. CTpoeHHMe 3BE3I KpacHBIX
TMTaHTOB U CBEPXI'MTAHTOB.

Bbeable kapankHu, HeHTPOHHBIE 3BE3/1bl, MyAbCAPBHI H Y€PHbIE AbIPbI

Crpoenue 3BE371 OeNbIX KapJIUKOB U MpeJes Ha X Maccy — mnpejen Yanapacekapa.
[Tynbcapel U HeHTpoHHBIE 3BE3abI. [Iprpona 4€pHBIX ABIp U UX NTapaMETPBI.




JIBoiiHbIe, KpaTHbIE U NlepeMeHHble 3BE3bl

HaGmonenuss OBOMHBIX M KpaTHBIX 3BE3/. 3aTMEHHO-NIEPEMEHHBIE 3BE3IbI.
Omnpenenenue macc ABOMHBIX 3BE31. [Iynbcupyloniue nepeMeHHbie 3BE3/1bI, KpHBbIE
u3MeHeHus Onecka Hedeuna. 3aBUCHMOCTb MEXKAY CBETHMOCTBIO H NEPHOAOM
nynpcauuid 'y uedeun. lledpenast — masku Bo DBceenleHHOH, 0 KOTOpBIM
OTIpeeISIIOT PACCTOSAHMUS 10 JallEKUX CKOIIJICHUH U ralakTUK. HoBble M cBEpXHOBEIE
3BE31bI XapaKTePUCTUKH BCIBIIIEK HOBBIX 3BE37. CBSA3b HOBBIX 3BE3]] C TECHBIMU
JIBOMHBIMH CHUCTEMaMH, CoOJepKalluMH 3Be3qy Oenelili kapnuk. lleperexanue
BEIIECTBA M SJePHBIH B3pPhIB Ha MOBepXHOCTH Oenoro kapnuka. Kak B3psiBaroTcs
CBEpXHOBBIE  3BE3AbI.  XapaKTEpPUCTUKU  BCIBIIIEK  CBEPXHOBBIX  3BE3I.
['paBUTAlIMOHHBIN Koitanc Oenoro kapiuka ¢ maccodl YaHapacekapa B cOCTaBe
TECHOH JIBOMHOW 3Be3[bl — BCHBIIKA CBEPXHOBOW MepBoro Tumna. B3peis
MAaCCHUBHOM 3Be3/1bl B KOHILIE CBOEH IBOJIIOLMH — B3PbIB CBEPXHOBOH BTOPOIO THIIA.
HaGnrosieHre ocTaTKOB B3PBIBOB CBEPXHOBBIX 3BE3/. JBOJIOLNS 3BE3/: POKIECHUE,
KHU3Hb U CMEPTh 3BE3/1. Pacu&T npo1oKUTE/IbHOCTH KU3HH 3BE3] pa3HOH Macchl Ha
[VIaBHOW mnocnenoBaTenbHOCTU. [lepexon B KpacHble TMIaHTbl U CBEPXTMIAHTHI
rocie ucyepnaHus Bogopona. CriokoiiHas 3BOJIOLUS MallOMAacCHUBHBIX 3BE3J, U
rpaBUTALIMOHHBIA KOJUIANC M B3pbIB ¢ 00pa3zoBaHHEM HEHTPOHHOH 3BE3/bl HIIH
YyEpHOM IbIpbl MAaCCUBHOM 3Be3/1bl. OnpeneneHne Bo3pacTa 3BE3AHBIX CKOTIJICHUH U
OTZENIbHBIX 3BE3] U IIPOBEPKA TEOPUH IBOJIFOLIUU 3BE3].

Ilens u3yueHHss TeMbl — TIOJYYUTh MpeAcTaBleHHe: 00  OCHOBHBIX
XapaKTepUCTUKaX 3BE3/1, UX B3aUMOCBS3U, BHYTPEHHEM CTPOCHHUH 3BE3]] pa3InUHbIX
TUIIOB, TOHSTH NPUPOAY OeNbIX KapJUKOB, HEHTPOHHBIX 3BE3 M YEPHBIX JbIP,
y3HaTb KakK JIBOWHBIE 3BE3JBI TOMOTAIOT ONpPEIeJUTh Macchl 3BE3J, a
yJIbCUPYIOLIKE 3BE3/1bl — PAcCTOSHUS BO BeeleHHOM; OIyYUTh IpeACTaBIeHHE O
HOBBIX M CBEPXHOBBIX 3BE3/1aX, Y3HaTh, KaK KUBYT U YMUPAIOT 3BE3IHI.

Mue4Hblii IyTh- HALIA FAJaAKTHKA (3 1)

I'a3 u nbL1b B 'anakruke

Kak oOpasyrorcs oTpaxarenbHble TymaHHocTU. [louemy cBerstest auddysHbie
TyMaHHOCTH. Kak KOHLEHTPUPYIOTCS TIa30Bble M IMbUJIEBbIE TYMAaHHOCTH B
['anakruke.

PaccesiHHbIE H IAPOBbIE 3BE3AHbIE CKOIJIEHHUHA

HaGmronaemble cBoMCTBa paccesiHHbIX 3BE31HBIX cKoruieHuid. HaOmronaemslie
CBOMCTBA LIAPOBLIX 3BE3HBIX CKOIUIeHUH. Pacnpenenenue U xapakrep JABUKEHUs
ckorienud B [anaktuke. Pacnpenenenue 3BE34, CKOIUJIEHUM, raza U MbUIM B
["anaktuke. CBepxMaccuBHasl 4YépHasl Jblpa B LeHTpe ['alakTUKH U KOCMHYECKHe
nyun. WMHdpakpacHbele HaOMOJEHUs IBUXKEHUs 3BE3/ B lLIeHTpe lanakTuUKd W
oOHapyKeHue B LEHTpe [ alakTUKM CBEepXMacCUBHOH 4YepHO#l AbIpbl. Pacuér
napaMeTpoB CBEPXMACCUBHOM 4&pHOi Nbipbl. HabmoneHus KocMUYecKux Jiydei u
UX CBSI3b CO B3PbIBAMU CBEPXHOBBIX 3BE3.

Llens u3ydyeHue TeMbl — IMOJYUYUTh NpeJCTaBlieHMe O Haued [anaktuke —
Maneunom [lyTuH, 00 ob6bekTax, €€ coCTaBISAIOMIMX, O pacnpe/le/ICHUH ra3a v MbLUIH B
Heil, paccessHHbIX W LIAPOBBIX CKOIUIEHHUAX, O €€ CNUpaJbHOM CTPYKType; 00
UCCIIEJOBAaHUH €€ IeHTpPalIbHBIX oOOJacTeil, CKPBITBIX OT HAaC CHJIbHBIM




MOTJIOIIEHUEM 1d30M W TbBIIBIO, a TakKKe O CBEPXMAacCHBHOM 4EpHOH IbIpe,
pacronokeHHoH B caMoM 1ieHTpe [ anakTuku.

IajgakTuku (3 4)

Kaxk knaccuGuuupoBaiy rajlakTHKH 10 GpopMe U KaMepToHHas nuarpamma Xab6ma.
CBoiicTBa CHHPANBHBIX, JJUTHNTHYECKUX W HEMpaBWIbHBIX rajakTHK. KpacHoe
CMEIlIEHHE B CIIEKTpax I'aJlakTUK U OIpEEIeHUE paCcCTOSTHUS 10 HUX.

3akon Xa00s1a

BpaieHue rajakTuk U TEMHAsi MaTEPUs B HUX.

AKTHBHBIE FTAJJAKTHKH H KBa3aphbl

[Ipupona aKTHBHOCTH TaJakTUK, paJHOraJlaKTUKM M B3aUMOJEHCTBYIOIIME
rajakTuku. HeoObluHble CBOJiCTBAa KBa3apoB, MX CBA3b C sAPaMU TalaKTHK H
AKTUBHOCTBIO YEPHBIX JIbIP B HUX.

CkonJieHus raJaKkTHK

HaOmromaembie CBOMCTBAa CKOIUIGHMH TajlakKTHK, PEHTTEHOBCKOE H3JIy4eHHE,
TeMIIepaTypa W Macca MeXrajlakTHYecKoro rasa, HeoOXoJUMOCTh CYyIIECTBOBAHHMS
TEMHOH MaTepud B CKOIUIEHMsIX rajiakThk. OLieHKa Maccel TEMHOM MaTepvH B
CKOIUIEHUsIX. fluemcTass CTPYKTypa paclpelesieHuss TallakKTUKW —CKOIUIEHUH
rajJlakTUK.

[lenb U3yueHUs TeMbl — IOJIyUUTh IPEJCTABICHHE O Pa3IMYHbIX THIIAX rajgakTHK,
00 ompezeseHHH pacCTOSHUN 10 HUX 110 HAOIIOACHHUAM KPaCHOTO CMEIIeH s INHUH
B UX CIIEKTpax, U 0 3aKoHe Xa00/ia; 0 BpallleHUH TalaKTUK M CKPBITOH TEMHOM
Macchl B HUX; MOJIyYUTh MpeACcTaBlIeHHe 00 aKTMBHBIX rajlakTHKax U KBazapax u O
(GU3MYECKUX TIpolleccax, MPOTEKAIIIUX B HUX, O PACIpeeIeHHH TaJlakTUK U HUX
CKOIIEHHH BO BcelleHHOMH, 0 ropsueM MeXrajlakTHYeCKOM TIase, 3amOJIHSIFOIIUM
CKOTIJICHUS TaJlaKTHK.

Crpoenne u 3Boawnus BeeleHHOH(2 4)

KoneuHocTe M 0OeckoHeYHOCTH BcelleHHOHT — napajoKchbl KJIACCHYECKOH
KOCMOJIOTHH.

3aKOH BCEMMPHOIO TAIOTEHUsI U MPEICTABICHUSI O KOHEYHOCTH U OECKOHEYHOCTH
Bcenennoii. @oToMeTprUUeCKHi M1apaJoKe U IPOTUBOPEYHMs MY KIaCCHYECKMMHU
npeJicTaBIeHUsAMM O cTpoeHHH BcenenHoit u Habmozenusmu. HeobxomumocTh
NpHUBJEUEHNUST OOLel TEOPUH OTHOCHUTEIBHOCTH JUIA MOCTPOCHHUS MOJIEIIH
Beenennoit. CBS3b MKy T€OMETPHUYECKHX CBOMCTB IpocTpaHcTBa Beesennon ¢
pacrpe/ielleHieM U JIBUKEHUEM MaTepUH B HEH.

Pacmmpsiromascs Beenennasn

Casi3b cpeliHedl IUIOTHOCTH MaTEpUH ¢ 3aKOHOM pacllMpeHHs U Te€OMETPHHECKIMHU
cBoiicTBaMu Bcenmennoii. EBKINIOBA M HEEBKJIHIOBA reoMeTpus BceseHHOM.
Onpesienenue pajauyca U Bospacta Beenennoit. Mozens «ropsaei BceneHHoi» u
penuKToBOE M3TydeHHs. OGpasoBaHHEe XMMHMYECKHMX DJE€MEHTOB BO BceseHHOM.
OGuiue renusi BO BceneHHOM M HEOOXOOMMOCTb 0Opa3oBaHWsl €ro Ha paHHHX
yranax sBojoiK BeenenHoil. Heo6X0quMOCTh HE TOJBKO BbICOKOM MIOTHOCTH
BEII[ECTBA, HO U €r'0 BLICOKOH TemIlepaTypbl Ha pAHHUX 3Tarax 3BOIIOLNA
BcenieHHOM. PenuKTOBOE H3IydeHHEe — U3JIy4€HHE, KOTOpoe OCTajoCk BO
BceneHHoil 0T ropsyero ¥ CBepXIJIOTHOIO COCTOSIHUS MAaTepUH Ha PaHHMX dTanax
sKM3HE Bcenennoii. HabmionaeMble CBOWCTBA pellMKTOBOro u3nydenus. [louemy




HEOOXOAMMO TpHBICUEHHE OOIIEH TEOpHH OTHOCHTENBHOCTH ISl MOCTPOEHHS
Mozenu BeeneHHoi.

[lens M3ydeHUs TeMbl — MOIYYUTDH MPEICTaBICHHE 00 YHMKATbHOM O0OBEKTE —
BcenleHHo# B 1I€JIOM, Yy3HaThb KakK pelaercs BOMPOC O KOHEYHOCTH WM
O0eckoHeyHOCTH BceeneHHOM, 0 napagokcax, CBA3AHHBIX C 3THM, O TEOPETUYECKHUX
MOJIO’KEHUAX O0IIe TEOPUH OTHOCHUTEJIBHOCTH, JIEXKAIIUX B OCHOBE MOCTPOCHUS
KOCMOJIOTHYECKHX Mojeneil BceeleHHO#; y3HaTh KakMe HabMoIeHMs IpUBENH K
CO3JIaHHIO pacHmpsiiouieiics Mojenu BcenenHo#d, o pagmyce W BO3pacTe
BcesneHHoi, 0 BBICOKOHM TemIlepaType BellecTBa B HadallbHbIE NMEPUOIBI JKU3HU
BceneHHOM ¥ 0 IPUPOJIE PETMKTOBOTO U3JTyUeHHUs, O COBPEMEHHBIX HaOIIOIEHUSIX

YCKOPEHHOTO pacluupeHus BeeneHHoi.

CoBpeMeHnHbIe NPO0IeMBbI aCTPOHOMHH (2 )

Yckopennoe paciinpernne BeesieHHol u TéMHast SHeprus

Hab6mogenus: cBepxHOBBIX 3BE31 | TUma B Jai€kux rajakTUKaxX M OTKPBITHE
YCKOpEHHOro  pacuiupeHuss  BceneHHoH.  OTKpbITHE — CHJIBI  BCEMHPHOTO
oTTalKuBaHus. TéMHas SHeprus yBequuuBaeT maccy BcemeHHoi mo mepe e€
pacmupenus. [Ipupona cuiel BceMUpHOTo OTTalKUBaHUS.

O0napy»keHHe NJIaHeT BO3Jie APYTHX 3BE3/.

HaGmrogenus 3a IBWKEHHEM 3BE3/T M ONpeJesIeHUs] MacC HEBUIUMBIX CITYTHHUKOB
3BE3/, BO3MYIIAMOLIMX WX TMPSIMOJIUHEHHOe IBHXeHHEe. MeToapl oOHapyXKeHHs
sk3omnadeT. OueHKa yCIoBUI Ha MOBEPXHOCTSX dK3011aHeT. ITouck sK30mmmaneT ¢
KOMMOPTHBIMU YCIOBUAMU JUJIs KM3HH HA HHUX.

IMouckH ’)KU3HU U pazyma Bo Beenennoi

Pa3BuTHe TpencTaBiICHUM O BO3HUKHOBEHMHM M CYLIECTBOBAHWM JKHU3HHU BO
Bcenennoii. CoBpeMeHHBIE OIIEHKH KOJIMUeCTBA BBICOKOPA3BUTHIX LIMBUIIM3AMN B
[anaktuke. IlomeITKH OOHApy)KeHUST W TOCBUIKM CHUTHAJOB BHE3EMHBIM
MBUTU3ALUSM.

Lleap u3ydyeHus JTaHHOM TeMbl — I10KAa3aTh COBPEMEHHBIE HANPABICHUs U3yUeHUS
BceneHHOM, pacckazaTh 0 BO3MOYKHOCTH ONpeJIeNIeHUs] PACCTOSHUN 10 TaJIAKTHK €
MOMOIIBI0 HAONIONEHHI CBEPXHOBBIX 3BE31 M 00 OTKPBITMH YCKOPEHHOIO
pacuiipenuss BceneHHOH, O pojaM TEMHOH DBHEPTHM M CHJIBI BCEMHPHOTO
OTTAJIKMBAHMS; YYalllMecs TMOJIydaT IpejicTaBlIeHue 00 3K30IIaHETax U IMOMCKe
SK30ILIAHET, OJArONpPUSATHBIX IS XKH3HH; O BO3MOXKHOM YHCJIE BBICOKOPA3BUTBIX
UMBHJIM3AIMHA B HameH [‘anakTvke, 0 METONAX IIOMCKax >XKU3HU M BHE3eMHBIX
[UBUIIM3AIAN U TIPOOIeMax CB3U C HUMH.
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