MYHHUIUITAJIBHOE BIO’KETHOE OBIIIEOBPA3OBATEJILHOE YUPEXJIEHHUE
«ABAHO-JIMCUYAHCKAS CPEIHSA OBIIEOBPA3OBATEJIBHASI IITKOJIA»

T'PANBOPOHCKOT' O PAIIOHA BEJII‘OPO}ICKOI/I OBJACTH
«PaccmoTpeHo» «CoriacoBaHo» : «YTBepmalo»
Py;coﬁﬁﬁhwnb MO 3aMecTUTENb AUPEKTOpa MBOY I[upemop- o _B_'QY «HBaHo-
e (:}1/ / /Z//é%ff;/ / «HBan yanckas COLLy: = | .J COI[I»
/Mamrresa CUL/- = = 1| /£ /F a.namco WU.H./
Tlpotokon Ne £ ot « %/ » OF 20 4ar. - Hpm(a3 No OT G0
« 22» spoms 20 . : 2 b I, S
PABOYAS [TPOTPAMMA
10 ACTPOHOMHUH
11 kaace

YPOBEHb: cpefHee o0mee oOpazoBaHue
cpok ocBoeHus: 1 rog

Paccmorpeno Ha 3acenanun
NeAAroru4ecKoro CoBeTa
nporokoa Ne _/ or «3/»_~ 2 204,

2020 r.




IMosicuuTeILHAS 3aIMCKA

Pabouas mporpamma mo actpoHomuu it 11 kitacca cocTaBieHa Ha OCHOBE
. ®denepanbHoro 3akoHa ot 29.12.2012r. Ne 273-03 «O6 obOpazoBaHuH B
Poccuiickoit deneparuny;
J [TporpamMmbl Kypca aCTPOHOMUU TUISL 10—11 KJIACCOB
o0mieoOpazoBarenbHBIX yupexaeHuii (aBrop B.M. Yapyrun). Meroauueckoe mocodue.
10-11 xnacc «IIpocsemenue» 2017r.

PaGouass mporpamMma OpHUEHTHMpOBaHAa Ha MCIOJIB30BaHUE JIMHUM  y4eOHO-
Metoanyeckoro komimiekca «Cheps» Mo acTpoHOMUM, yueOHUKa «AcTpoHOoMuUs» i 10
Kjacca o0meo0pa3oBaTeNbHBIX YupekaeHuil asropa: B.M. Yapyruna, uzgartenbcrsa
«IIpcBemenue» 2017r.

[Iporpamma mpenycMaTpuBaeT H3ydyeHME AacTPOHOMHUH Ha 0a30BOM  YpOBHE.
[Tporpamma paccuntana Ha 34 4. B rof (1 yac B Hezemto).

Conep:xaHue TeM y4eOHOIo Kypca

BBeneHue B ACTPOHOMMIO

Ctpoenue u Mmacmtadbl BeeteHHOI, U cOBpeMeHHbIe HAOII0IeHUs

Kakue tena 3anonustoTr Beenennyro. KakoBbl MX XapakTepHbIE pa3Mepbl U PACCTOSIHUS MEXKIY
Humu. Kakue ¢usnueckue ycioBusi BcTpedaroTcsi B HUX. Bcenennas pacumumpsiercs. I'ne u kax
paboTaroT caMble KpYMHbIE ONTHYECKHE TeNecKomnbl. Kak acTpoHOMBI HCCIEAYyIOT TaMMa-
I/I3.Hy’~ICHI/IC BCCJICHHOI;'I. qTO YBI/IZIGJII/I FpaBI/ITaIlI/IOHHO-BOJIHOBI)Ie nu HGfITpHHHI;IG TCJIICCKOIIbI.

AcTpomerpust

3Bé3nH0e HE0O M BUAUMOE IBUKEHHE HEOECHBIX CBeTHJI

Kakue 3BE3abl BxomaT B co3pe3auss Opuona u JleOens. ConHile IBHXKETCS MO SKIUITHKE.
[Tnanets! coBeparoT nerieodpasHoe nBmxkeHne. HebecHble koopauHaTel YTo Takoe HeOeCHBIN
9KBATOp M HeOecHbI MepuanaH. Kak cTpoaT 3KkBaTOpHabHYIO CHCTEMY HEOECHBIX KOOPAMHAT.
Kak cTposT ropH30HTalIbHYIO CUCTEMY HEOECHBIX KOOPIUHAT.

Buanmoe nBu:kenue miianer u Cosnnna

[TerneoOpazHoe MBM)KEHUE IUIAHET, MOIMATHOE M NpPSIMOE JBI)KEHHE IUIaHET. OKIIUNTHKA,
30/IMaKkabHbIe co3Be3aus. HepaBHOMepHOe aBmxkeHne CoJHIa MO SKIUITHKE.

JBu:xenne JIyHbI U 3aTMeHHUA

®a3pl JIyHBl U CHHOIUYECKUN MECHll, YCIOBHS HACTYIUIEHUSI COJTHEYHOT'O U JIYHHOTO 3aTMEHUH.
[Touemy npoucxonAar comHeuHble 3aTMEHMS. Capoc U

MpeaCKa3aHus 3aTMEHHI

Bpems u kajienaapnb

3BE3THOE M COJIHEYHOE BpEMs, 3BE3NHBIA W TPONHWYECKHA TOJA. YCTPOWCTBO JYHHOIO M
COJIHEYHOTO KaJieHaaps, TMpoOiemMbl HX coryacoBaHuss HOnmaHckuif M TpUTrOpHAHCKUMN
KaJIeHJapHu.

HeOecHas mexanuka

Ie1noneHTpUyecKasi cucTeMa MUpa

[MpencraBnenus o ctpoeann CONHEUHOW CHUCTEMBI B aHTUYHBIC BPEMEHa M B CPEIHEBEKOBHE.
['ennoneHTprueckasl cUCTeMa MHUpA, J0Ka3aTeabCTBO BpamieHus 3emian Bokpyr CoiHia.
[Mapannaxc 3BE3/ 1 ONpeneNeHne pacCTOSIHHS 0 HUX, TapCeK.

3akonbl Kemiepa

Otkpertre M. Kemnepom 3akoHOB nBMkeHUs mianeT. OTKpbITHE 3aKkOHa BceMUpHOTO TATOTEHUS
u 0000mEnHbIe 3akonbl Kerepa. Onpenenenie Macc HeOECHBIX Ted.
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Kocmuyeckue ckopocTu

PacuéTtel mepBoil 1 BTOpOH KOCMHYECKOW CKOpocTH W X ¢usznueckuii cmbici. [lonér FO.A.
["arapuHa BOKpyr 3eMiu 110 KpyroBoi opoure.

Mexkn/iaHeTHbIE MePeéThl

[TonsaTHE OnTHUMaNbHOM TpPACKTOpPHM MONETA K IUIaHeTe. Bpems monéra k miaHeTe W JaThbl
CTapToOB.

JlyHa u eé Biausinue Ha 3emi10

Jlynnbiii penbed u ero mpupoxaa. IlpunuBHoe B3ammojeincTBue Mexnay JlyHon u 3emutéid.
Vnanenue Jlynel or 3emMiau M 3aMeiuieHue BpamleHus 3emuud. llpeneccuss 3eMHON ocu u
IIpeBapeHUE PaBHOACHCTBHIA.

CrpoeHue COJHEYHOMN CHCTEMbI

Cospemennble npeacrasiieHust 0 CoHe4YHOl cucreme.

CocraB ConHeuHO#l cuctembl. [lnaHeTsl 3€MHOW Trpynmbl M IUIAHETHI-TUTAHTHI, MX
npuHIMnuanbHeie paznuyus. Oomako komer Oopra u [losic Koitnepa. Pasmeps! Ten conHeunoin
CUCTEMBI.

IInanera 3emus

®opma u pasmepsl 3emund. Buyrpennee crtpoenue 3emnu. Ponp mapHukoBoro sgdexra B
dbopMHUpOBaHUH KJIMMaTa 3eMJIH.

IInaneTsl 3eMHOM rpynnb

HccnenoBanust Mepkypust, Benepsl 1 Mapca, ux cxoxects ¢ 3emiéii. Kak mapaukoBbiii a¢ ekt
rpeeT MOBEPXHOCTh 3€MJIU U NIEPETPEBACT

atmocdepy Benepsr. Ectb nm sxu3Hp Ha Mapce. DBomonust opouT crrytHUKOB Mapca ®@oboca u
Jemoca.

[InaneTbI-TUTaHTBHI

®usznueckue cpoiictBa Onurepa, CatypHa, Ypana u Henryna. Bynkanuueckas IesTEIbHOCTb
Ha ciytHuke FOnurepa No. [Ipupoaa koser BOKpYT IUIaHET-TUTaHTOB.

IlnaHeTbI-KapPJIMKH U UX CBOMCTBA.

MauJbie Tesia CoJiHeUHOH cCHCTEMBbI

[Tpupona m nBuxeHue acrepounoB. Crenuduka IBUKEHUS TPYHI acTepou]ioB TpOsSHIEB U
I'pexos. Ilpupona u nemwxkenne komer. [losic Koitnepa m O6nako komer Ooprta. I[Ipupona
METEOPOB U METEOPUTOB.

Meteopsbl U MeTEOPHUTHI

[Tpupona nagaromux 3BE31, METEOPHbIE MOTOKM M UX paguaHTbl. CBA3b MEXAY METCOPHBIMU
NOTOKaMU M KoMeTamu. [Ipuposa kaMeHHBIX U KeJle3HbIX MeTeopuToB. [Ipupona MeTeopuTHBIX
KpaTepoB.

IIpakTnyeckas acrpodusnka u pusznka Coanna

MeTtoabl acTpopu3nUeCKUX UCCIAeA0BAHUM

YCTpoCTBO M XapaKTEpUCTHKH TENECKONOB pedpakTopoB U pedueKTopoB. YCTpOHCTBO
pasnoTeNIeCKONOB, paIUOUHTEP(HEPOMETPHI.

Counne

OcHoBHbIe xapakTepucTuku ConHna. OmnpeneneHue Macchl, TeMIepaTypbl U XUMHUYECKOIO
coctaBa Comnia. CtpoeHue conHeuHoi atMocgepbl. ColHeyHass akTUBHOCTh U €€ BIMSHHUE Ha
3emutio u 6nochepy.

Buyrpennee crpoenne CosHna

Teopernueckuii pacuér Ttemmeparypbl B 1ieHTpe ComHma. SaepHBId HCTOYHUK DHEPTrUU U
TEPMOSIIEPHBIE PEAKLMU CHUHTE3a TelMs W3 BOAOPOJa, NepeHoc sHepruu u3 ueHrtpa CosHna
HapyXy, KOHBEKTHBHas 30Ha. HelTpuHHBINA Teneckon W HAOMIOJEHUS TMOTOKAa HEHUTPUHO OT
Connua.




3BéE3abI
OCHOBHBbIE XapaAKTEPUCTHUKH 3BE3]1

OrmpeziesieHe OCHOBHBIX XapaKTEPUCTUK 3BE3J: MacChl, CBETUMOCTH, TEMIIEpaTypsl U
XuMHYeckoro cocrapa. CnekTpanbHas kinaccudukanus 3BE3N U e€ (PU3NUYECKHE OCHOBBI
JnarpaMma «CIEeKTpaJIbHBIN KJIACC» — CBETUMOCTD 3BE3]1, CBSI3b MEXKY MAaCCOM U CBETUMOCTBIO
3BE3I.

BuyTrpennee crpoenue 3B€31

Crpoenue 3Be3lbl TJABHOM IOCIENOBaTeIbHOCTH. CTpoeHHME 3BE3] KpPACHBIX TMIAHTOB U
CBEPXTUTaHTOB.

Besibie kKapJuKu, HeHTPOHHBbIE 3BE3/1bl, MMYJIbCAPbI U YEPHBIE IbIPbI

Crpoenue 3BE3/1 OeNbIX KapJIMKOB U Mpeen Ha UX Maccy — npenen Yanapacekapa. [lynscapsr u
HEUTpoHHbIE 3BE3/bI. [Iprpona 4EpHBIX ABIP U UX APAMETPHI.

/[BOIiHBIE, KPaTHBIE U NepeMeHHbIe 3BE3/1bI

Habmroienust 1BOMHBIX M KpaTHBIX 3BE3/. 3aTMEHHO-TIEpeMeHHbIe 3BE3/bl. Onpenenenne Macc
IBOMHBIX 3BE3N. [lymbcupyromme nmepeMeHHbIC 3BE3/bI, KPUBBIE M3MEHCHHS OJiecka Iedeus.
3aBUCHMOCTh MEXY CBETUMOCTBIO M MEPUOJOM Mynbcanuil y nedeun. Ledbenap — masku Bo
BceneHnHoM, 10 KOTOPBIM ONPEACIISIIOT PACCTOAHUSA 10 JAIEKUX CKOIUICHUHN U TAIAKTHK.

HogBble u cBepxXHOBBIE 3BE3/1bI

XapaKkTepUCTUKU BCIBIIIEK HOBBIX 3BE3A. CBs3b HOBBIX 3BE3J] C TECHBIMH JIBOMHBIMU
CUCTEMaMH, COJIepKalMU 3Be31y Oenblil kapiuk. [lepeTexanue BemecTBa u sSACpHBIA B3pbIB HA
MOBEPXHOCTU Oesoro Kapiuka. Kak B3pbIBAlOTCS CBEPXHOBBIE 3BE3/BI.  XapaKTEPUCTHUKU
BCIIBIIIEK CBEPXHOBBIX 3BE3A. ['paBUTAlMOHHBIN KoJIanc Oenoro Kapiauka ¢ Maccou
Yanapacekapa B COCTaBE TECHOM JIBOMHOM 3BE31bI — BCIBIIIKA CBEPXHOBOHM IIEPBOIO THIA.
B3pbiB MaccuBHOW 3Be3[lbl B KOHLIE CBOEHM 3BOJIOLUUA — B3pPbIB CBEPXHOBOW BTOPOIO THIIA.
HabGmronenre ocTaTkoB B3pHIBOB CBEPXHOBBIX 3BE3.

IBoTIOMS 3BE3/1: POXKIAEHNE, 5 KU3Hb U CMEPTh 3BE3]1

Pacuér mpoaosKUTENBHOCTH KU3HU 3BE3]] pa3HOM MacChl Ha TJIABHOM IMOCIEI0BATEIBHOCTH.
[lepexon B KpacHble TMraHThl U CBEPXTMIAHTHI IOCJIE HcuepnaHus Bojopoaa. CrokoitHas
HBOJIIOIMSA MaJO0 MAaCCUBHBIX 3BE3]l, U TPABUTALIMOHHBIN KOJUIATIC W B3PBIB C 0Opa3oBaHUEM
HEUTPOHHOW 3BE€3/1bl WM YEPHOM JBIPbI MACCUBHOM 3Be3/bl. OmpesesieHne Bo3pacTa 3BE3AHBIX
CKOIUICHUH U OTAEJBHBIX 3BE3]] U TPOBEPKA TEOPHUH IBOJIFOLIUH 3BE3 .

Miaeunslii I1yTh

I'a3 1 nbLIb B I"'astakTHKE

Kak oOpa3yroTcst oTpakarenbHble TyMaHHOCTH. [Touemy ceTsTes auddy3Hsie TymanHocTH Kak
KOHLICHTPUPYIOTCS Ta30BBIC U NBIJICBbIE TYMAHHOCTH B ['ajlakTHKE.

PaccesiHHbIe M IIapOBbIE 3BE3IHbIE CKONJICHHUS

HaGnronaemble CBONCTBA pacCestHHBIX 3BE3/IHBIX cKoIuleHuil. HabmogaeMble cBOMCTBA IapOBBIX
3BE3IHBIX CKOIUIeHMH. Pacnpenenenne m Xxapakrep JBHKEHMs CKOIieHMHM B ['anakTtuke.
Pacnipenenenuie 3B€37, CKOIUIEHUH, ra3a U nbUIM B ['anakTuke. CBepxMaccuBHas Y€pHas AbIpa B
nentpe [amakTuku M KocMmuueckue Jy4uu. MHQpakpacHble HaOMIOACHUS [BUXKEHHUS 3BE3A B
neHTtpe lamakTuku M OOHapyXeHue B LeHTpe [‘alakTUKU CBEpPXMACCHBHOM UYEPHOM JBIpHI
Pacuér mapamerpoB cBepxMaccHBHON u&pHOM abIpbl. HabmoneHnss KOCMHUYECKUX JIydel U UX
CBS3b CO B3pbIBAMU CBEPXHOBBIX 3BE3 L.

I'anakTuku

Kak xmaccuduuupoBaiy ralakTuku 1no ¢popme U KamepToHHas auarpamma Xa06na. CoiicTBa
CIIMPAJIbHBIX, JJUIMNTHYECKMX W HENPABWIBHBIX TaJlakTUK. KpacHoe cMelleHHne B CHEKTpax
TaJIAKTUK U OIIPEIEIIEHUE PACCTOSHUSA 10 HUX.

3akon Xa00s1a

Bpaienue raiaktuk U TEMHas MaTepus B HUX.

AKTHBHBIE F'UJIAKTHKH U KBa3aphbl




[Ipupona aKTUBHOCTM TaJIAKTUK, PAJUOTAIAKTHUKA W B3aUMOJCHCTBYIOLIME TaJlaKTUKH.
HeoObrunble cBOWCTBa KBa3apoB, UX CBSI3b C SAPaMU TaJIaKTUK U aKTUBHOCTHIO YEPHBIX JBIP B
HUX.

CxomieHns raTakTHK

HaGnronaembie cBOiCTBa CKOIUICHUNM TallaKTHK, PEHTICHOBCKOE W3JIyu€HHE, TemIeparypa u
Macca MEXTaJlaKTHUeCKOro Tras3a, HEOOXOAMMOCTb CYIIECTBOBaHMA TEMHOM Marepuu B
CKOIUIEHUAX TanakThK. OIeHKa Macchl TEMHOM MaTepuu B CKOIUICHUSAX. Slyeucrasi CTpyKTypa
pacupeeneHus rajlakTuKU CKOIUIEHUM rajJakTHK.

CrpoeHnue u 3Boa0LUA BeejleHHOM

KoneuHnocTh M 0eckoHeYHOCTH BeesleHHOM — MapaioKehl KJIacCHYeCK0i KOCMOJI0THH.
3aKOH BCEMHPHOTO TATOTEHUS U IMPEACTaBICHHS O KOHEYHOCTH M OECKOHEYHOCTH BceneHHOH.
DoTOMETPUYECKUIT NapaJOKC U MNPOTHUBOPEUHS MEXKAY KIACCUYECKHMMM IMPEJCTABICHUSMU O
ctpoennn Bcenennoit u nHaOmoaenusmu. HeoOGxoaumocTs mnpuBiedeHUs oOIIeH Teopuu
OTHOCHUTEJIBHOCTH JUIsl MOCTpoeHus Moenu BeenenHoi. CBsi3b MeX/ly T€OMETPUUYECKUX CBOWCTB
npocTtpaHcTBa BeeneHHol ¢ pacnpeieIeHueM U ABUKEHUEM MaTEpUH B HEH.

Pacummmpsiromasica Beesrennast

CBs3b CpellHEW IJIOTHOCTU MATEPUU C 3aKOHOM PACHIMPEHUS U T€OMETPUUYECKUMH CBOMCTBAMU
Bcenennoii. EBknuaoBa u HeeBkiuaoBa reoMmerpusi Bceenennoil. OmnpeneneHue paauyca u
Bo3pacta Beenennoil. Monens «ropsiuein BceneHHOW» U peTMKTOBOE U3ITYYEHHS

OO6pa3oBaHrne XMMHUYECKHX »3JIeMEHTOB BO Bcenennoit. OOwunue renust Bo Bceenennoit u
HEO0OXOUMOCTh 00pa30BaHUS €ro Ha paHHUX dTanax sBomolu Beenennoit. HeobxoauMocTsb
HE TOJBKO BBICOKOM IJIOTHOCTH BELIECTBA, HO U €r0 BHICOKOM TeMIlepaTyphl HAa paHHUX dTamax
sBotounu Beenennoil. PenukToBoe n3inydeHne — U3iiydeHue, KOTOpoe 0cTaioch Bo BeeneHnHoi
OT TOpsSYero W CBEPXIUIOTHOI'O COCTOSIHUS MAaTepUM Ha PAHHUX H3Tanax >KU3HU BceeneHHOM.
Habmroiaemblie cBOMCTBA PeNUKTOBOTO M3nydeHus. [louemy HeoOXoauMo mpuBIeYEHHE OOIIeH
TEOPUH OTHOCUTEIBHOCTH ISl IOCTPOEHUS MOAENIN BCesleHHO.

CoBpeMeHHbBIe IPO0J1eMbl ACTPOHOMHH

YckopenHoe pacumpenne BeesreHHoM 1 TéEMHasi JHeprus

HabGmonenus cBepxHOBBIX 3BE31 | Tuma B JMan€KuxX rajgakTHKaX M OTKPHITHE YCKOPEHHOIO
pacmupenust BceneHHol. OTKpbITHE CHIIBI BCEMHUPHOIO OTTAJKMBaHWs. TEMHas sHeprus
yBenu4MBaeT Maccy Bceenennoit mo Mepe e€ pacmumpenus. llpupoma cwiisl BeemmpHOro
OTTAJIKUBAHUA.

OOHapy:keHue IUIaHeT BO3Jie APYruX 3BE3/1.

HaOnronenuss 3a ABMXKEHMEM 3BE31 U ONpPENENEeHUsS MacC HEBUIMMBIX CIIyTHUKOB 3BE3,
BO3MYILAIOLIMX UX NpPSIMOJMHENWHOE IBMXKeHHe. Meronbl oOHapyxkeHHUs sk3ormaaHeT. OreHka
YCIOBUH Ha MOBEPXHOCTAX dK30IuIaHeT. Ilouck sk3o0miaHeT ¢ KOMPOPTHBIMU YCIOBUSAMH IS
JKU3HU HA HUX.

IHouckm xu3HM U pasyma Bo Beenennon

Pa3Butne mnpencTtaBieHM O BO3HUKHOBEHMM W CYIIECTBOBAaHMU KW3HM BO DBcelleHHON.
CoBpeMEHHbBIE OLIEHKM KOJIMYECTBA BBICOKOPA3BUTHIX LUBWIM3auMi B [amaktuke. IlonbiTkn
0OHapyXeHHs U MOCHIJIKM CUTHAJIOB BHE3EMHBIM [IUBUIIH3AIUSIM.

TpeOoBaHMs K YPOBHIO NOATOTOBKH Y4alllUXCH

J [TonyuuTts npencTaBieHus 0 CTpYKType U Macitabax BceneHHON u Mecte yenoBeka
B Hell. Y3HaTh O CPeACTBaX, KOTOPHIE UCIOIB3YIOT ACTPOHOMBI, YTOOBI 3arsiHYTh B
camble yaan€HHble Yok BceneHHON M He TOJbKO YBHJIETh HEOEcHble Tela B
HEJOCTYIHBIX ¢ 3€MJIM JMana3oHax UIMH BOJIH IEKTPOMArHUTHOTO U3JIY4YE€HHUs, HO



¥ y3HaTh O HOBBIX KaHajlaX MOJy4YeHUs WH(POPMAIMK O HEOECHBIX TellaX ¢ MOMOILBIO
HEUTPHUHHBIX U TPaBUTALIMOHHO-BOJIHOBBIX TEJIECKOIIOB.

3HaTth 0 HAOIIOZAEMOM CIIOKHOM JIBWKeHHMH I[aHeT, Jlynsl um ConHma, ux
uHTepnperanuu. Kakyto pons urpanu Habmomenust 3artMennit JIyasr nu CoisiHia B
KU3HM 0OlIecTBa M HCTOPHS WX HAy4dHOro oObscHeHus. Kak Ha ocHOBe
ACTPOHOMMYECKHUX SIBJICHUM JIFOAHM HAYYUINCh U3MEPATH BPEMS U BECTU KAJICHAAPb.
3HaTh, KaK Onarogapsi pa3BUTHIO aCTPOHOMHUH JIOJM TEPENUId OT IMPEACTaBICHUS
TEOLICHTPUYECKOW  CUCTEMBI MHUpPa K  PEBOJIIOLMOHHBIM  IPEACTABICHUAM
reJIMOLEHTpUYEcKoil cucteMbl Mupa. Kak Ha ocHOBe mnocienHed ObUIM OTKPBITHI
3aKOHBI, YIIPABJISIOLIUE ABUKECHUEM IIJIAHET, 3aKOH BCEMUPHOI'O TATOTCHUS.

Ha nmpumepe HCHONB30BaHMs 3aKOHA BCEMHUPHOIO TATOTCHHMS  IIOJNy4YUTh
IIPEACTABICHUS. O KOCMHMYECKMX CKOpPOCTSX, Ha OCHOBE KOTOPBIX PacCUUTBIBAKOTCS
TPACKTOPUHU IOJETOB KOCMMYECKHX aIllapaToB K IUIAHETaM. Y3HaTh, KaK IPOSBISACT
ce0sl BCEeMUPHOE TATOTEHUE Ha SIBICHUSX B cucTeMe 3emisi—JlyHa, 1 9BOIIOLUIO 3TON
CHCTEMBI B OyAyllIeM. 3HaTb O COBPEMEHHOM IIpeJICTaBlIeHUH, O CTpoeHUn CoJHE4HOit
CHCTEMBI, O CTPOCHHMM 3eMJIM KaK IUIAaHEThl W MPHUPOJEe HapHUKOBOTO 3¢dekra, o
CBOWCTBaX IUTAHET 3E€MHOM TpyNNbl ¥ IUIAHET-TUTAHTOB M 00 MCCIIEIOBaHUAX
acTepOMI0B, KOMET, METEOPUTOB U HOBOTO KJlacca HEOECHBIX TeJl KapJIMKOBBIX IJIaHET.

[TonyuuTe mpencTaBieHHE O METOJAX acTPO(U3MYECKHX HCCIIEAOBAHMM M 3aKOHAX
(GU3UKUX, KOTOPbIE UCHOIb3YIOTCS sl U3y4eHUs! GPU3UUYECKU CBOUCTB HEOECHBIX Tell.
3uarp npupoay CoJslHLIa U €ro aKTUBHOCTH, KaK COJIHEYHAs aKTUBHOCTb BIIMSET Ha
KIUMaT u Omocdepy 3emiH, Kak Ha OCHOBE 3aKOHOB (DM3MKH MOXXKHO PAacCUMTAThH
BHyTpeHHee cTpoeHue CoiHIa U Kak HaOIr0IeHHs 3a MOTOKaMu HelTpuHo ot CosHia
MIOMOIJIN 3arJIsIHYTh B 1IeHTp CoJIHLIA ¥ Y3HATh O TEPMOSIEPHOM UCTOYHHUKE SHEPTUH.
3HaTh, KaK ONPENEIAIOT OCHOBHBIE XapaKTEPUCTHKU 3BE3/1 U UX B3aUMOCBSI3b MEXIY
co0OM, 0 BHYTPEHHEM CTPOEHHUH 3BE3 M UCTOYHMKAX MX SHEPIMU; O HEOOBIYHOCTH
CBOMCTB 3BE37 O€NbIX KapJMKOB, HEUTPOHHBIX 3BE3]l M YEPHBIX IbIp. Y3HATh, Kak
POXKIAIOTCS, )KUBYT U YMHUPAIOT 3BE3BI.

3HaTh, KaKk 10 HAOJIIOJEHUAM IMyJIbCUPYIOMIUX 3BE3] Leden 1 onpeaensiTh pacCTOSTHUS
JI0 IPYTUX TaJaKTUK, KaK aCTPOHOMBI MO HAONIOACHUSM JBOWHBIX U KPATHBIX 3BE3]
OIPEIEIAIOT UX MACCHI.

[TomyunTs mpencTaBIeHHs] O B3pbIBaX HOBBIX M CBEPXHOBBIX 3BE3] M y3HaThb KaK B
3BE3/1ax 00pa3yroTCs TSHKETOE XUMUYECKUE IIEMEHTHI.

Y3HaTh, Kak ycrpoeHa Hama ['anaktuka — Miueynsii [IyTe, Kak pacnpeneseHsl B HEil
paccestHHbIE U LIapOBbIE€ 3BE3AHBIE CKOIJICHUS U O0JIaka MEX3BE3HOIO ra3a U MbUIH.
Kak ¢ momoupto HabmoAeHUi B MH(PaAKPACHBIX JIydax yJalloch NMPOHUKHYTH Yepes3
TOJIIY MEX3BE3HOTO r'a3a U NbUIM B LEHTP ['allakTHKU, yBUAECTh ABUKEHUE 3BE3] B
HEM BOKPYI' CBEPXMAaCCUBHOU YEPHOU JIBIPHI.

[TonmyuuTs mpencTaBIeHHE O Pa3IWYHBIX THUIIAX TaJaKTHK, y3HaThb O MPOSBICHUAX
AKTUBHOCTH TAJIAKTHMK W KBa3apoB, PACIPEICICHUM TAJIAKTUK B IPOCTPAHCTBE U
(OopMHPOBAHNYU CKOIUIEHUH U SYEHCTON CTPYKTYPhI UX pacrpeieeHusl.

3HaThb O CTPOEHUU U HBOJIOLMU YHHKAIBHOTO OO0bekTa BceneHHON B 1eIoM.
[IpocnenuTes 3a pa3BUTHEM MPEACTABIEHUH O KOHEYHOCTH M OECKOHEYHOCTH
Bcenennoit, o hyHIaMEeHTaNbHBIX MapaoKcax, CBI3aHHbIX C HUMH.

[TonsTh, Kak M3 HAOJIO1a€MOT0 KPAaCHOTO CMEIIEHUS B CHEKTpax NaJEKUX TalaKTHK
IIPUIUIN K BBIBOJLY O HECTAIIMOHAPHOCTH, pacllupeHnuu BeenenHon, 1, 4To B IPOILIIOM
OHa ObUIa HE TOJIBKO IUIOTHOM, HO W TOps4Yeld u, uTO HAOII0JaeMOe PEeTUKTOBOE
M3JIy4E€HHE MOATBEPKAAET ITOT BaXKHBIM BBIBOJ COBPEMEHHOM KOCMOJIOTHH.

3HaTh, KaK OTKPBUIM YCKOPEHHOE pacuipeHue BceneHHOU M ero CBA3bI0 C TEMHOU
DHEPrUEed U BCEMUPHOW CWJIOM OTTAJIIKUBAHHUs, NPOTHUBOCTOSAILIECH BCEMUPHOWU CHIIE
TATOTEHUS.



