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Pa6ouas nporpamma no ACTPOHOMMMU - 10-11 kaacc (6a30Bblii YPOBEHbD)

IosicHuTeIbHAsA 3anmmcKa

[Iporpamma 1o acCTpOHOMHHU COCTaBJIEHA Ha OCHOBE (heZiepaibHOr0 KOMIIOHEHTa ['0Cy1apcTBEHHOT0 CTaHIapTa CPeHEro (IOJIHOr0) 001ero oopa3oBaHus U
ITpumepHOil TporpamMmbl 10 ACTPOHOMUHU.

HN3y4denue acTpoHOMMH HA 0230BOM YPOBHE CpeHero (IoJHOro) oomero o0pa3oBaHusi HANPABJIEHO HA TOCTHKEHUE CJeYIOIMX HeJieii:

- 00BsCHEHNE IMPUYIKUH TEX ACTPOHOMUUYCCKHX ﬁBJICHI/Iﬁ, KOTOPBIC Ha6J'IIO[[aIOTC$I B HOBCGI[HCBHOﬁ KU3HHU (CMeHa JHA 1 HOYHU, CMCHA BPEMCH IoJia, MCTCOPHI,
COJIHEYHBIC U JIyHHbIE 3aTMeHus, 1Brxenue JIynel, ConHila v 38e3/1 1o HEOY U I1p.);

- WUTIOCTPAIUS TOTO, KaK «pabOTar0T» U3BECTHBIE 3aKOHBI (PU3UKHU BHE 3eMiIH. 3HAKOMCTBO C (U3NYCCKOM KApPTUHOW MUPa, C IPOCTPAHCTBEHHO-
BpEMEHHBIMHU MaclITabamu HabmogaeMoil BeenenHoii;

- 3HAKOMCTBO C OBICTPO Pa3BUBAIOLICHCS «KOCMHUYECKOI» c(hepoil IesATeIbHOCTH YeloBedecTBa (HayKa, JKOHOMHKA, 000pOHa);

- pa3BuTHE O0IIEH KyIbTYpHI M Kpyro3opa yuamuxcs. [Ipeacrasnenue o mecre 3emn u Uenoseka Bo BeeneHHol;

- Y/IOBJIETBOPEHUE €CTECTBEHHOM FOHOLIECKOM JII0003HATENbHOCTH, BOCIIMTAHNE UHTEpEca K HayKe (HE TOJIbKO B ACTPOHOMMM) U YBAXKEHUS K HEH;

Onucanue Mecta yueOHOro npeaMera B yueOHOM IJIaHe

B pekomMeHanusax no u3y4yeHHIo TeM, COCTABIISIOIINX co/iepkaHue Kypca actpoHoMuu B 10 mim 11 knacce 6a3zoBoro ypoHs. CojiepkaHue Kypca
peanu3yeTcs B TedeHue oHoro roja (B 11kimacce) 3a 36 yacoB u3 pacueta 1 4 B HeACIIO.

IInanupyemMble pe3yJbTaThl H3y4eHHS Y4eOHOI 0 peaMeTa

IInanupyemble pe3yJbTaThl H3y4eHHs] Y4€OHOI0 IpeaMeTa

B pe3ynbrare u3ydeHus acTpOHOMUHU Ha 6a30BOM YPOBHE YUEHUK JOJKEH

* [TonyuuTs npencraBiaeHus 0 CTPYKType U MaciuiTadax BeeneHHON 1 MecTe yesnoBeka B Hel. Y3HaTh O CpeACTBaxX, KOTOPbIE UCIOIb3YIOT aCTPOHOMBI, YTOOBI
3aryIsHyTh B caMble yJalCHHbIE YTOJIKM BceneHHON M He TOJIBKO YBUIETh HEOECHbIE Tella B HEJOCTYIHBIX ¢ 3eMJIM JIMana3oHax JJIMH BOJIH 3JI€ KTPOMAarHUTHOTO
H3JTy4YCHUS, HO U Y3HATh O HOBBIX KaHaJlaX IMOJTYYCHUA I/IH(i)OpMaHI/H/I 0 HEOECHBIX TeNax C IIOMOIIIBIO HefITpHHHI)IX U T'paBUTAlIMOHHO-BOJHOBBIX TCJICCKOITIOB.

* Y3HaTh 0 HAOJII0JAEMOM CII0KHOM JIBHXKEHHUHU Tu1aHeT, JIynsl u ConHua, ux uarepnperanuu. Kakyio pons urpanu Habmozaenus 3artmennit Jlynst u ConHiia
B XKHU3HU O6H1€CTB3 1 UCTOPHA UX HAYIYHOTI'O 00bsicHenns. Kak Ha ocHose ACTPOHOMHYECCKHUX SIBIICHUH JIIOAW HAYYUIIUCh U3MEPATH BPpEMSA U BECTUKAJICHOAAPhb.

* VY3HaTh, Kak Onarojaps pa3BUTHIO aCTPOHOMMUU JIFOJH MEPENUIN OT MPEACTaBIECHUS T€OLEHTPUUYECKON CUCTEMbI MUpa K PEBOIIOIMOHHBIM MPEACTABICHUSIM
FeJIHOHeHT”pPI‘IeCKOﬁ CUCTEMBI MHUpaA. Kak Ha ocHoBe HOCJ'IG)IHGI\/'I OBl OTKPBITBI 3aKOHBI, YIIPABJIAOIINWEC ABMXCHUEM IINIAHCT, U MO3AHEC, 3aKOH BCEMHUPHOI'O
TATOTEHUS.

* Ha MMPUMEPE UCIIOJB30BaAHUA 3daKOHA BCCMUPHOTO TATOTCHUA MOJYUYUTH MPCACTABICHHUA O KOCMUYCCKHUX CKOPOCTAX, HA OCHOBC KOTOPBIX PACCUHUTBIBAIOTCA
TPAEKTOPUHU MOJETOB KOCMHMUYECKHX allllapaToB K IUIaHETaM. Y3HaTb, Kak MpPOSBIAET ceOs BCEMUPHOE TATOTEHHE Ha SIBIEHUSAX B cucteme 3emuss—IIyHa, u
HBOJIIOLIMIO 3TOM CUCTEMBI B OYIyIIEM.

* Y3HaTh O COBPEMEHHOM MpEACTaBICHUU, O CTpoeHUH COJIHEYHOH CHCTEMBbI, O CTPOCHHMH 3eMJIM Kak IUIAHEThl M MPHpOJie MapHUKOBOro 3¢ddekra, o
CBOMCTBAaX IUIAHET 3€MHOW IpYIIbl U MJIAHET-TUFAHTOB U 00 HMCCIEIOBAHUAX aCTEPOMJOB, KOMET, METEOPUTOB M HOBOI'O Kjlacca HEOECHBIX Tel KapJIMKOBBIX
IUJTaHET.

* [lomyunTs npeacTaBIeHUE O METOJAX aCTPO(PHU3MUECKUX MCCIEAOBAaHUM M 3aKOHAX (PM3MKHU, KOTOPBIE MCIONb3YIOTCS A MU3ydeHUs (PU3MYECKH CBOMCTB
HEOECHBIX Tel.



* V3uath npupoay CoylHIIa U er0 aKTUBHOCTH, KaK COJTHEUHasi aKTUBHOCTh BIUSET Ha KIUMaT U Ouochepy 3emiin, Kak Ha OCHOBE 3aKOHOB (PU3UKU MOKHO
paccuntaTh BHyTpeHHee cTpoeHue CoiHIa M Kak HaOmoJeHus 3a noTtokamu HedWTpuHo oT ConHua nmoMmoriau 3ariissHyTe B HeHTp CoslHma W y3HaTh O
TEPMOSIIEPHOM HUCTOYHHUKE SHEPTHH.

* Y3HAaTh, KaK ONPEACISIIOT OCHOBHBIE XapaKTEPUCTHKH 3BE3]] M MX B3aUMOCBSA3b MEXKAY COOOH, O BHYTPEHHEM CTPOCHUU 3BE3]1 U UCTOYHUKAX M X SHEPTHH; O
HEOOBIYHOCTH CBOWCTB 3BE3/1 O€JIBIX KapJIUKOB, HEUTPOHHBIX 3BE3/] M UCPHBIX JbIP. Y3HATh, KAK POXKIAIOTCA, )KUBYT U YMUPAIOT 3BE3/IbI.

* Y3HaThk, Kak M0 HAOIIOAEHUAM MyJbCUPYIOIIUX 3BE3/1 Ledeu 1 ONpenesaTh PACCTOSHUS 10 IPYTUX FIaKTUK, KaK aCTPOHOMBI 110 HAOIIOAEHUSAM IBOWHBIX U
KpaTHBIX 3BE3]1 ONIPEJEIIAIOT X MACChI.

* [TosmyunTh peACTaBICHUS O B3pbIBaX HOBBIX U CBEPXHOBBIX 3BE3/1 U Y3HATh KaK B 3BE3/1aX 00pa3yroTCs TSKENIblEe XUMUYECKUE 3JIEMEHTHI.

* V3HaTh, Kak ycTpoeHa Hama [‘amaktuka - Mieunsiii [lyTh, Kak pacmpeneneHsl B HEl paccesHHbIE M IIapOBbIE 3BE3JHBIE CKOIUIEHHMsSI M oOiaka
MEX3BE3HOT0 Ta3a U nbuid. Kak ¢ nmomornipio HaOmoneHUi B MHGPAKpaCHBIX Jydax yAaloch MPOHUKHYTh Yepe3 TOJIY MEX3BE3IHOIO ra3a U IbLIM B LIEHTP
["anakTuKy, yBUIETHh IBMKEHUE 3BE31] B HEM BOKPYT CBEPXMACCHBHOM UYEPHOM JBIPHI.

 [lomyunth mnpeincTaBlieHHE O PA3IMYHBIX TUIAX TaJaKTUK, y3HaTb O MPOSBICHUAX AKTMBHOCTU TaJaKTHMK M KBa3apoB, paclpe/lelIeHUU TalakTUK B
MPOCTPaHCTBE M (POPMUPOBAHUH CKOTUICHHUH U STYEUCTON CTPYKTYPHI UX paclpeieeHusl.

* Y3HaTh 0 CTPOEHHUU U 3BOJIIOLUHN YHUKAIBHOr0 00bekTa Beenennolt B nenoM. IlpocnennTs 3a pa3BUTHEM MPEICTABICHUNA O KOHEYHOCTH U OECKOHEUYHOCTH
Bcenennoit, o pyHaaMeHTaIbHBIX MapaoKCcaX, CBSI3aHHBIX C HUMH.

* [ToHsATh, Kak U3 HAOIIOAEMOr0 KPAaCHOTO CMEILEHHSI B CIIEKTPax JAJCKUX TalaKTHUK MPHUIUIA K BHIBOJY O HE CTAllMOHAPHOCTH, paclIupeHun BceneHHOH, U,
YTO B MPOILIOM OHA ObljIa HE TOJBKO IJIOTHOM, HO W TOpsiued U, 4TO HAOJII0JaeMOe PETMKTOBOE M3JIYyYE€HHE MOATBEP)KIAeT 3TOT BaXKHBIH BBIBOJI COBPEMEHHOU
KOCMOJIOTHH.

* Y3HaTh, KaK OTKPBUIM YCKOPEHHOE paclIMpeHne BceneHHOH M ero cBs3plo ¢ TEMHOM >HEprueil ¥ BCEMUPHOM CHIION OTTaJKMBAaHHUSA, MPOTHUBOCTOSLICH
BCEMHUPHOMW CHIIE TATOTEHHUS.

* Y3HaTh 00 OTKPBITUH 3K30IUIAHET - IJITAHET OKOJIO APYTUX 3BE3/1 U COBPEMEHHOM COCTOSTHUH MTPOOJIEMbI TOMCKA BHE3EMHBIX LIMBUIIN3ALIUHN U CBSA3H C HUMHU.

* HayuuTbcs mMpoBOAWTH MpOCTEHIINE acCTPOHOMHYECKHE HAOIIOJCHHSI, OPUEHTHPOBATHCS CPEIN SPKUX 3BE3J U CO3BE3AMH, M3MEPSATh BBICOTHI 3BE31 H
ConHna, onpenenarh acCTPOHOMUYECKMMHU METOJaMH BpeMsl, HMIMPOTY M JOJATOTY MecTa HaOmoJeHud, u3mepsaTtbh auameTp CosHIa U U3MEpATh COJTHEYHYIO
AKTUBHOCTH U €¢ 3aBHCUMOCTh OT BPEMEHH.

Pabouas mporpamma cocTaBieHa Ha OCHOBE aBTOPCKOW MpOTrpaMMbl M3 METOJUYECKOro mocobus moxa penakuuer B.M. UYapyruna AcTtpoHoMmMus.
Meroandeckoe mocobue 10—11 kmaccel. bazoBeiit ypoBeHsb : yuebd mocobdue ajis yaureneir 0omeoopa3osat. opranuzanuii. — M. : [IpocBemenue, 2017. — 32 ¢. —
(Cepsr 1-11). — ISBN 978-5-09-053966-11" , m mporpaMM 1Mo acTpOHOMHHU JUIs cpeaHero oodmiero oopasoBanus ([Iporpammer ans oOmieoOpa3oBaTeIbHBIX
yupexnaenuii. @usnka. Actponomusi. 7—11 k. / coct. B.A. KopoBun, B.A. Opnog. - M.: llpoda, 2011. - 334 c.) u Oyner peann3zoBaHa Ha OCHOBE YUCOHHUKA:

Actponomus 10 — 11 ki, B.M. Yapyrun (Cepsr 10-11)

TemaTnyeckoe miaHupoBaHue yueonoro npeamera 11 kiaace (ABrop nporpammer B. M. YUapyrun) (35 yacos)

Ne m\it HaumenoBanue temsl (pazaena) KonuuecTBo uacoB Ha TeMy (pazjen)
1 BBenenue 1
2 AcTtpomeTpust )
3 Hebecnas mexanuka 3
4 Crpoenue ConHEYHON CUCTEMBI 7
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Actpodu3nka 1 3BE3/1Hasi aCTPOHOMUS

Mineunslii IyTh

T"amaxkTuxkn

Crpoenue u 3Bosonus Beenennoit (2 )

CoBpeMeHHbIe TPOOIeMbI aCTPOHOMHUH (3 1)
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PesepBHOe Bpemst

HN3venenns B padoueil nmporpamme (11 kaacce):

PeanbHbix yueOHBIX Heenb 34, IOATOMY U YHCIIO YPOKOB Ha M3yueHue Kypca ActpoHomuu 11 kiacc ymensliaercs Ha 1 gac, T.e. Oynet 34 ypoka. Jlydie
COKpallleHle 4acoB B3sTh B TeMax «CtpoeHue CoaHEeYyHON CUCTEMBbI», COKpAaTHB 3Ty TEMY Ha 4ac, IOJIy4uM 6 4acoB.

COLEPXKAHHUE KYPCA 11 kanacc (34 4, 1 4 B Hexes110) (¢ 000CHOBAHHBIM M3MEHEHHEM KOJINYeCTBA YaCOB)

BBenenue B acrponomuio (1 )

Crtpoenune u macmradbl BcesieHHOM, n coBpeMeHHble HaOroAenus. Kakue Tena 3anonssior Bceenennyro. KakoBbl uX XapakTepHble pa3Mepbl U
paccrosHuss Mexny HuMU. Kakue (usmueckue ycioBusl BCTpedaroTcsi B HuUX. Bceenennas pacmmpsiercs. ['ne m kak paOoTaioT camble KPYIHBIE ONTHYECKHE
Teneckonsl. Kak acTpoHOMBI HcclIenyoT raMMa-usitydenue Beenennoit. Uto yBuieny rpaBUTalliOHHO-BOIHOBBIE U HEUTPHUHHBIE TEIECKOIIBI.

Actpomerpus (3 9)

3Bé31HOE HE0O M BUIUMOE IBH/KeHHE HeOeCHBIX CBeTHJI

Kaxue 3Be311b1 BXoasT B co3pe3auss Opuona u JleOens. ConmHue nBukeTcss mo SkiaunTuke. IlmaHeTsl coBepiiaioT merieoOpasHoe ABuxkeHHe. HebecHble
KoopanHaThl UTo Takoe HeOecHbIN SKBaTOp U HeOecHbIN MepuauaH. Kak cTposT SKBaTOpHabHYIO CUCTEMY HEOECHBIX KOOpauHaT. Kak cTposT ropu30HTaIbHYIO
CUCTEMY HEOECHBIX KOOpJMHAT.

Buanmoe neuxenue muianer u Connna

[TerneoOpa3zHoe IBMXKEHUE MJIAHET, MOMATHOE U NPSAMOE ABM)KEHHE TUTaHeT. DKIMNTHKA, 30/MaKajIbHble co3Be3us. HepaBHoMmepHoe nBuxkeHne CoHua 1no
SKIIUNTHKE.

JABuxenne JIyHbI U 3aTMEHHS

@as3pl JIyHbI U CHHOIMYECKUI MECSILL, YCIOBUS HACTYIUIEHHS COJIHEUHOTO U JIYHHOTr0 3aTMeHMH. [loueMy npoucxondar conHeunsle 3aTMeHust. Capoc u
MpecKa3aHus 3aTMEHHI

Bpems u kajgeHaapb

3BE3/THOE U COJTHEYHOE BPEMsI, 3BE3IHBINA U TPOITMUECKHM TO/. Y CTPOMCTBO IYHHOTO M COTHEYHOTO KaJIeHAaps, TPoOIeMbl UX corjacoBanus KOnuanckuii u
TPUTOPUAHCKUIN KaJIeHIapH.

Heb0ecnan mexanuka (5 u)

I'esimonenTpryeckas cucreMa Mupa

[IpeacraBnenus o crpoeHnu CONHEYHON CUCTEMBI B aHTUYHBIE BPEMEHA U B CPEAHEBEKOBbE. [ €NMOLIEHTpUYECKast CHCTEMA MUPA, JOKA3aTeIbCTBO
BpaieHus 3emau Bokpyr Connua. [Tapannake 3B€37 U onpeesieHne pacCTOSIHUS 10 HUX, TapCeK.

3akonbl Keniepa




Otkpeitue U.Kennepom 3akoHOB aBMkeHUs miaHeT. OTKpeITHE 3aKkoHa BcemupHoro Tsirorenust u 00001mennsie 3akonbl Kemepa. Onpenenenue mace
HEOECHBIX Tel.

Kocmuueckue ckopocTu

Pacuethl mepBoit 1 BTOPOH KOCMUYECKON CKOpOCTH U UX (usudeckuii cMbici. [Tonet FO.A. Narapunra Bokpyr 3eMiu o KpyroBoii opouTe.

MexniaHeTHbIe TepeaeThl

[TonsTHE ONTUMANIBHON TPAEKTOPUU MOJIETA K IJ1aHeTe. Bpems mosera K niaHeTe U JaThl CTapTOB.

JlyHa u e¢ Biausinue Ha 3eMJI10

Jlynnsrii penbed u ero npupona. [lpunusnoe B3aumoseiictsue mexxay JIynoit u 3emneit. Y nanenue JIyHnsl oT 3eMin U 3aMe/IJIeHHE BpalleHUs 3eMIIu.
IIpeneccus 3eMHOM OCH U IIPEIBApEHUE PABHOJEHCTBUM.

Crtpoenue cosiHeYHOI cucTeMbl (6 4)

CoBpemMennblie npeacrasiaenus 0 CoJIHe4UHOI cucreme.

CocraB ConHeuyHol cucteMbl. [11aHeTsl 3eMHOM rpyNIbl U IUIaHEThI-TUTAHThI, UX PUHIUIHAIBHBIE pa3znuuusi. Obnako komer Oopra u [losic Koitnepa.
Pa3mepsbl T€n COIHEUHOM CUCTEMBI.

IInanera 3emas

®opma u pazmepsl 3emau. Bayrpennee crpoenue 3emiu. Pob napaukoBoro 3gdexra B GopMUpOBAHUH KIIUMAaTa 3EMIIH.

Il1aHeTsl 36MHOM IPYIIIBI

HccnenoBanust Mepkypus, Benepsl 1 Mapca, ux cxoxectb ¢ 3emneil. Kak mapHukoBbIif 3¢ (ekT rpeeT moBEpXHOCTh 3eMIIU U IeperpeBaeT atmochepy
Benepsl. Ecth nu xu3nbp Ha Mapce. OBostonust opouT cimytHukoB Mapca @oboca u Jleiimoca.

IInaHeThI-TUTaHTBHI

®dusnueckue croiicTBa FOmutepa, Carypna, Ypana u Henryna. Bynkanudeckas nestebHOCTh Ha cyTHuke FOmurepa Ho. Tlpupoaa koserr BOKpyT TUIaHET-
TUTaHTOB.

IL1aHeTbI-KAPJIMKH U UX CBOHCTBA.

Maubie Tesa Co/IHeYHOH CHCTEMBI

[Ipupona u aBmxenue acrepounsioB. Crnenuduka asuxenus rpynn acrepouioB Tposiaues u ['pekos. [lpupona u neuxenue komer. [losc Koitnepa nu O6nako
koMmeT Oopra. [Iprpona MeTeopoB U METEOPUTOB.

MeTeopsbl U METEOPUTHI

[Ipupona nagaromumx 3B€3/1, METEOPHbIE IOTOKU U UX paguaHThl. CBsI3b MEXy METEOPHBIMH ITOTOKaMH U KoMeTaMu. [Iprupoa kaMeHHBIX U JKEIe3HbIX
MeTeopuToB. [Iprposa METEOPUTHBIX KPaTEPOB.

IIpakTnyeckas acrpodusnka u puznka CouHua (7 4)

MeToabl acTpopU3MUYECKUX UCCIACA0BAHUM

VY CTpoiCTBO 1 XapaKTEPUCTUKH TEJIECKOMOB PEPPAKTOPOB U PEPIIEKTOPOB. Y CTPOMCTBO PaIuOTENECKONOB, paAHOUHTEP(PEPOMETPHI.

Coanue

OcnoBnble xapaktepuctuku ConHia. OnpeneneHne Macchl, TeMIepaTypbl B xuMmuaeckoro coctaBa Conaia. CtpoeHue comnedHoi armochepbl. CoHeuHast
aKTUBHOCTbH U €¢ BIMSIHUE Ha 3eMJII0 U Ouocdepy.

Buytpennee crpoenne ConHua



Teopernueckuii pacue€t Temreparypsl B ieHTpe CosHLa. SIAepHbIil HCTOYHUK SHEPTUU U TEPMOSIIEPHBIE PEAKIIMM CUHTE3a T'eIUs U3 BOJOPOAA, IEPEHOC
sHepruu u3 nentpa CosiHIa HapyKy, KOHBEKTUBHasI 30Ha. HelTpuHHBIHN Teneckon U HabI0AeHUS NOTOKA HelTpuHO oT CoHLA.

3Bé3bI

OcHOBHBIE XapaKTePUCTHKH 3BE3]]

Omnpenenenre OCHOBHBIX XapaKTEPUCTUK 3BE3/1: MacChl, CBETUMOCTH, TEMIIEPATYPhl U XUMHUECKOT0 cocTaBa. CrieKTpaibHast KilacCu(pUKanus 3831 U e¢
¢u3nyeckre OcHOBBI. JlnarpaMma «CIEeKTpaJIbHBINA KJIacc» - CBETUMOCTD 3BE3]1, CBSI3b MEX/1y MacCOW U CBETUMOCTBIO 3BE31.

BHyTpeHHee cTpoeHue 3BE3/1

CrpoeHue 3Be3/1bl IJ1aBHOU MociieoBaTeaIbHOCTU. CTpOeHUE 3BE3]1 KPACHBIX TUTAHTOB M CBEPXTUTAHTOB.

BeJsbie kapjanku, HeTPOHHBIE 3BE3/1bl, NYJIbCAPHI H Y¢PHbIE AbIPbI

CrpoeHue 3B€371 OeNbIX KapJIMKOB U Ipesies Ha ux Maccy — npenen Yanapacekapa. [lynbcapbl 1 HeWTpoHHBIE 3B€3/1b1. [Iprpoia 4epHBIX ABIp U UX TAPAMETPBHI.

/{BoiiHbIe, KPaTHBIE U NepeMeHHbIe 3Be3/1bI

HaGnronennst TBOWHBIX M KPAaTHBIX 3BE3. 3aTMEHHO-TIEpEMEHHBbIE 3BE3/bl. OmpeneneHne mMacc ABOWHBIX 3BE3M. llynbcupyromue nepeMeHHbIE 3BE3[IBI,
KpUBBIE U3MEHEHUs Osiecka nedeuna. 3aBUCUMOCTb MEXKIY CBETUMOCTBIO U MepHoioM mnynbcauuil y nedeua. Lledenasr — masku Bo BeeneHHOM, Mo KOTOphIM
OIIPEAEIISAIOT PACCTOSIHUSA J10 aJICKUX CKOIJIEHUM U TaJlaKTHK.

Hogbie 1 cBepXHOBBIE 3B€3/1bI

XapaKTepUCTUKN BCIBIIIEK HOBBIX 3BE37A. CBs3b HOBBIX 3BE3J C TECHBIMU JABOMHBIMH CHCTEMaMH, COAEP)KAIlMMHU 3Be3y Oenblii kapnuk. Ileperekanue
BELIeCTBA U SJACPHBIM B3pbIB Ha IMOBEPXHOCTU Oenoro kapiuka. Kak B3pbIBalOTCS CBEPXHOBBIE 3BE3/Ibl. XapaKTEPUCTUKU BCIBIIIEK CBEPXHOBBIX 3BE3I.
I'paBuTaMOHHBIA KoJUTanc Oenoro kapiuka ¢ maccod YaHzapacekapa B cocTaBe TECHOM JBOMHOM 3Be3Abl — BCIBIINIKA CBEPXHOBOHM MepBoro Tuma. B3pbiB
MacCHBHOM 3B€3/bl B KOHIIE CBOEH IBOJIIOIIMM — B3pPBIB CBEPXHOBOI BTOporo tumna. HabnroaeHne octaTkoB B3pbIBOB CBEPXHOBBIX 3BE3/I.

JBOJIONHUS 3BE3/1: POKIEHHE, )KU3Hb U CMEPTh 3B€3]1

Pacu€r nmpomoKUTENbHOCTH KM3HM 3BE3J] pa3HOM Macchl Ha IJIaBHOM MociefoBareiabHOCTU. Ilepexol B KpacHble TMraHThl U CBEPXTUTAHTHI I0OCIIE
ucuepnanus Bogopoaa. CrokoiHas 3BONIONMS Majl0O MACCUBHBIX 3BE3, U T'PaBUTALMOHHBINA KOJUIAIIC U B3PHIB ¢ 00pa30BaHUEM HEUTPOHHOH 3Be3/bl MJIU YEPHOU
JBIPBI MACCUBHOM 3Be3/1bl. OmpeiesieHrne Bo3pacTa 3BE3JHbIX CKOIIJICHUH U OTJIENbHBIX 3BE3]] M POBEPKA TEOPUH IBOJIIOLIUU 3BE3/I.

Maeunsri IIyTs

I'a3 1 nbLIb B I'astakTHKE

Kak o6pasyrorcs otpaxarenbHble TyMaHHOCTH. [louemy cBetsTes tuddy3nbie TymanHOCTH Kak KOHIIEHTPUPYIOTCS Ta30BbIE U MbLIEBbIE TYMAHHOCTH B
lNanaktuke.

PaccesiHHbIC M IapOBbIE 3BE3HBIC CKOMJICHHUS

HaGnronaemble cBoicTBa paccesHHBIX 3BE3JIHBIX CKoIUleHHH. HaOmromaemple CBOWCTBa IIAapOBBIX 3BE3/AHBIX CKOMJICHMH. PacmpeneneHue u xapaxTep
nBukeHus ckoruieHud B [Mamaktuke. Pacnpenenenue 3Be37, cKoIieHH, raza W npuid B [anmaktuke. CBepxmaccuBHasl Y€pHasl AbIpa B IeHTpe ['alakTHUKu U
KocMuueckue ay4uu. MHdpakpacHble HaOMIOACHUS ABWKEHHS 3BE3/ B IeHTpe ['amakTuku u oOHapykeHHe B IeHTpe ['amakTHKU CBEpXMAcCCUBHOM YEpHOW IBIPHI.
Pacuér nmapameTpoB cBepxXMacCUBHOM YE€PHOM NbIpbl. Habmro1eHnsl KOCMUYECKUX JIYYeH B UX CBS3b CO B3PhIBAMHU CBEPXHOBBIX 3BE3]I.

I'anakruku

Kak knaccuduuumpoBanu ragakTuku o gopme 1 kaMmepToHHas auarpamma Xa60:1a. CBoiicTBa CIMpalIbHBIX, SJUIMITUYECKUX U HENPABUIIbHBIX TATaKTHK.
KpacHoe cMmelieHne B ClieKTpax rajlakTUK U ONPEACIICHUE PACCTOSHUS 10 HUX.



3akon Xa00.s1a

Bpaienue rajiakTuk ¥ TEMHasi MaTepusi B HUX.

AKTHBHBIE T'AJIAKTUKH H KBa3aphbl

[Ipuposa akTUBHOCTH TalaKTHK, PaJHOralakTUKN U B3aUMOJIEICTBYIOIUE TajdakTUKU. HeoObIuHbIE CBOIICTBA KBA3apOB, UX CBS3b C SAPAMU TaJaKTUK U
AKTUBHOCTBIO YCPHBIX JIBIP B HUX.

CkonieHusi rajJJakTHK

Habmtonaempie cBOWCTBAa CKOIUIGHMM TrajakTHUK, PEHTTEHOBCKOE H3JIy4YeHHE, TEMIeparypa M Macca MEeXIaJaKTUYecKoro rasza, HeOoOXOIUMOCTb
CYILIECTBOBAHUSI TEMHOW MaTepuU B CKOIUICHUSX rajakTuk. OIEHKa Macchl TEMHOW MaTE€pUU B CKOIUICHHSX. Sluencras CTPYKTypa paclpeieieHus rajJakTUKH
CKOIUJICHUH TaJIaKTHK.

Ctpoenue u 3Bowouus Beesennoii (2 u)

Koneunocthb 1 6eckoHeYHOCTH BeeleHHON — mapajoKebl KJIACCHYeCKOH KOCMOJIOTHH.

3aKOH BCEMUPHOTO TSATOTEHUS M TPEICTaBICHHUS O KOHEYHOCTH U OeckoHeuHocTH BceneHHoil. DOTOMETpUYECKUI MapagoKC U MPOTHBOPEUUS MEKIY
KJIACCUYECKUMH TIPEJICTABICHUSIMH O CTpoeHUH BceeneHHol u HabmoneHussMu. HeoO0XoIuMOoCTh IPpUBIICYCHUS OOIICH TEOPUH OTHOCHUTEIILHOCTH JJISI TIOCTPOSHUS
Mozenu Beenennoi. CBsi3b MEX1y T€OMETPUUYECKHUX CBOMCTB IPOCTpaHCTBA BeeneHHOM ¢ pacnpeieieHueM U ABUKEHUEM MaTEepUu B HEH.

Pacmupsiromasica Beestennas

CBsi3b CpelHeW IUIOTHOCTHM MaTepuu € 3aKOHOM pAacIIUpEHHs M Te€OMETPUUYECKHMMM CBoMcTBamMHM BceneHHoil. EBKiMIOBa M HEEBKIMJ0BA T€OMETPHUS
Bcenennoii. Onpenenenue paauyca u Bozpacta Beenennoit. Mogens «ropsieit Beenennoit» u penukroBoe uznydeHus OOpa3oBaHne XUMHUYECKUX AJIEMEHTOB BO
Bcenennoii. O6unue renust Bo BeeneHHol 1 HEOOXOAUMOCTh 00pa30BaHUs €ro Ha paHHUX dTamax 3Boiionuu BeenenHoit. Heo6XoauMOCTh HE TOJBKO BBICOKOM
MJIOTHOCTH BEIIECTBA, HO U €r0 BBICOKOW TeMIepaTyphl Ha paHHUX 3Tarax 3BoJouN BceneHHo. PennkToBoe u3nydeHne — U3Iy4eHHe, KOTOPOE OCTAIOCh BO
BcenenHoli OT ropsiuero u CBEpXIUIOTHOTO COCTOSIHUS MaTEpPUU HA PAHHUX dTamnax ku3Hu Beenennoil. Habmromaemblie cBoiCTBa peTUKTOBOTO H3nydeHus. [louemy
HEO0OXOMMO MPHUBIICYEHUE OOIIEH TEOPHUU OTHOCUTEILHOCTH JIJIS IOCTPOCHUS MOJIeH BeeneHHoi.

CoBpeMenHble  mpolJemMbl  actpoHomuu (3 4)

YckopenHoe paciimpernue BeesieHHOM 1 TEMHasi JHepPrust

HaGmronenus cBepxHOBBIX 3BE3/ | THITA B Ta€KUX TAIAKTUKAX U OTKPBITHE YCKOPEHHOTO paciupenus BeenenHoit. OTKpBITHE CHUITBI BCEMUPHOTO
oTTaJIKMBaHuA. TE€MHas sHeprus yBenuuuBaeT Maccy BeenenHnolt mo mepe e¢ pacmmpenus. [Ipupona cunsl BcemupHoro orraakuBaHusl.

OOHapykeHHe IUIaHeT BO3JIe APYTHX 3BE3/1.

HaGmroienus 3a ABMKEHUEM 3BE37] U OMPE/IEIICHUS MACC HEBUIUMBIX CITyTHUKOB 3BE3/], BO3MYIIAIOIIUX HX MPSIMOJIMHEHHOE IBIKEHHE. MeToIbl
oOHapyxeHwus dk3orianeT. O1eHKa yCIOBHI Ha MOBEPXHOCTSIX dK301uT1aHeT. [lonck sk301maHeT ¢ KoM(GOPTHBIMHU YCIOBUSMHU JIJIS )KU3HHA HA HUX.

IHoncku xku3HU U pasyma Bo BeereHHOH

PazBuTue npeacraBieHnii 0 BOSHUKHOBEHUH U CYIIECTBOBAaHUHU XU3HU BO BeenenHoii. COBpEMEHHBIE OLIEHKH KOJIMYECTBA BHICOKOPA3BUTHIX [IUBHIIM3ALINI B
lanaktuke. [TonpITkH 0OHAPYKEHUS U MTOCHIIKYA CUTHAJIOB BHE3EMHBIM ITUBUITH3AIHSM.

IToypouHnoe niianupoBanue Kypca acrponomuu 11 knacca (1 yac B Heres110)

Ne m\rt Tema ypoka KP, ITP, JIP

I'naBa 1. Beeaenue (1 4)

1/1 BBenenune B acTpOHOMMIO




ActpoHomusi — Hayka o kocmoce. [Tonarue Beenennoii. CtpykTypbl u MmacimTadbl Beenennoi. Jlanékue rimyounsl Beenennoit

Actpometpus (5 1)

2/1 3Bé3aHoe HEDO
3Be3aHoe HeOo. UTto Takoe co3pe3ane. OcHOBHBIE co3Be3ausi CeBEpHOTO MOITYIIaAPHs
3/2 HebecHble KOOPANHATHI
HeOecHplli 2KkBaTOp ¥ HEOSCHBI MEpHIUAH; TOPU3OHTAJBHBIC, OSKBATOPUAIBHBIC KOOPJAMHATHI, KYJIbMUHAIIMUA CBETHUIL
I'opuzoHTanbHas cucTeMa KOOpAMHAT. DKBATOPHAIIbHAS CUCTEMA KOOPIUHAT
4/3 Buanmoe nBum:kenune mianet u CoaHma
3KJII/IHTI/IKa, TO4YKa BECCHHETO PaBHOACHCTBUA, HCPABHOMECPHOC ABUKCHUC COJIHIIa 10 DKJINIITUKE
5/4 JBuzkenue JIyHbl 1 3aTMeHUs1
CuHoanuyecKuil Mecsly, y3Jbl TyHHOU OpOUTHL, IOYEMY IIPOUCXOAT 3aTMeHUs, Capoc U MpecKa3zaHus 3aTMEHHM
6/5 Bpems n kanenaapn

ConHeyHoe U 3BE3AHOE BPEMSL, JIYHHBIM U COJTHEUHBIN KaleH1aphb, FOJIMAHCKUN U TPUTOPUAHCKUN KaJICHIaph

Heb6ecnasn mexanuka (3 u)

711

Cucrema mupa
I'eonienTprueckass ¥ TENUOLIEHTPUYECKas CUCTeMa MHUpPa; OOBSCHEHHE MEeTIe00pa3sHOro ABIKEHHUS IUIAHET, JIOKa3aTelbCTBa
JBUKEHUS 3eMiu BOKpYyr COJHIA; TOIMYHBIN MMapauIakc 3BE31

8/2

3akonbl Kenuiepa nBuskeHus niianer
O60061meHHbIe 3aKoHbl Keruiepa 1 onpeienenne Macc HeOECHBIX Tell

9/3

Kocmunueckue CKOPOCTH U MECKIIJIAHETHBIEC l'lepeJ'léT])I
HepBa;I " BTOPAsA KOCMHUYCCKHUEC CKOPOCTH,; OIITUMAJIbHASA IMMOJIYSJUITUIITHICCKAA Op6I/ITa KA x IJIaHETaM, BpEMsL MOJICTA K IJIAHETE

Crpoenue CoutHeuHOM cuctembl (6 1)

10/1

CoBpeMeHHbIe MIpeaCTaBIeHUs 0 CTPOeHNH U cocTaBe CoutHeuHol cuctembl. [linanera 3emas
O06 oTIMYMAX MJIAHET 3eMHOM TPYIIIBI U MJIaHET-TUTaHTOB; O TUIAHEeTaX-KapJIuKax; MajbIx Tenax; o nosce Koinepa n oGnake komer
Oopta. ®opma 3emiu, BHyTpEHHEE CTpOeHHE, aTMocdepa U BIUSHUE TApHUKOBOTO () (deKTa Ha KIuMaT 3eMiIn

11/2

JlyHa u eé¢ Biausinue Ha 3eMJI10
dopmupoBaHue MoBepxHOCTH JIyHBI; MpUPOIa IPUIMBOB U OTJIMBOB Ha 3eMJIe U UX BIMSHHUE Ha JBHXeHHUe 3eMid U JIyHbl;
MpoIecChsl 3eMHON OCH M JBIDKEHHE TOUYKH BECEHHETO PaBHOJICHCTBUS

JIP

12/3

Ili1aHeTsl 3eMHOM IPyIIIbI
dusnyeckue cpoiictBa Mepkypusi, Mapca n BeHepsl; nccieoBanus IJIaHET 36MHON IPyNIbl KOCMUYECKMMH alliapaTaMu

13/4

IInaHeThI-THTAHTHI.
®dusnyeckue cporictsa fOnurepa, CarypHa, Ypana u Henryna; Byakanndeckas 1eTelabHOCTh Ha ciyTHHKE FOnuTepa Mo; npupona
KOJIEI] BOKPYT IUIaHET-TUTaHTOB;

14/5

IInanersi-kapauku. Masbie Tena CoJlHeYHOH CHCTEMbI
[TnaneTsr-kapavku. Gusndeckas npupoia acTepouioB U koMert; nosic Koiinepa u o6:1ako komet OopTa; mpupoaa METeOpPOB
METEOpPUTOB

JIP




15/6

CoBpeMeHHbIe NpeAcTaABIeHUs 0 MPoUcXoxkaeHuU Co/IHEYHOI CUCTeMBbI
CoBpeMeHHbIE TPEICTABICHHS O MPOUCXO0KACHUH COJIHEUHON CUCTEMBI

Actpodusuka u 38é31Has actponomusn (7 4)

16/1 MeToasbl acTpopu3nvecKHX HCCIe0BAHNN
[TpuHuMn fefcTBUSA U YCTPONUCTBO TEJIECKONOB, pehPaKTOPOB U PEPICKTOPOB; PAAUOTEIECKOINbI U PATUOUHTEP(HEPOMETPHI

1712 Coanne
Omnpenenenne OCHOBHBIX XapakTepucTuk COJHIA; CTPOEHHUE COTHEUHOU aTMOc(epbl; 3aKOHBI U3ITy4eHHs a0COTOTHO TBEPIOTO
Tesa U TeMneparypa porocdepsl U ISATEH; POSBICHUE COJIHEYHOM aKTUBHOCTH U €€ BIUsIHUE Ha KJIUMaT U 6uochepy 3emin

18/3 BuyTpenHee ctpoeHue u HCTOYHHK 3Heprun CoJsiHIA
Pacuer temneparypsl BHyTpr CoiHIA; TEPMOSIIEPHBIA NCTOYHUK SHepruu CoHIa U epeHoc 3Hepruu BHyTpu CoiHIa;
HAOJIIOACHNUS COJTHEYHBIX HEUTPHHO

19/4 OcCHOBHbIE XaPAKTEPUCTUKH 3BE3]
OmnpeneneHre OCHOBHBIX XapaKTEPUCTHK 3BE3[; CHEKTpalibHas KiaccuuKamus 3BE3J; AUarpaMMa «CHEKTP—CBETUMOCTb» U
pacripesielieHue 3BE3]] Ha Hell; CBsI3b MacChl CO CBETMMOCTBIO 3BE3Jl INIaBHOM IOCIENIOBATEIbHOCTH; 3BE3/bl, KPACHbIC TMIAHTHI,
CBEPXTUTAHTHI U OeJble KapJIuKu

20/5 Besible kapJuKu, HeHTPOHHBIE 3BE3/1b1, YePHBIE IbIPbI. [|BOliHbIE, KPaTHBIE U NlepeMeHHbIe 3BE3/IbI
OcobeHHocTH cTpoeHus OeNbIX KapJuKoB U npezen Yanapacekapa Ha UX Maccy; MyJabcapbl U HEUTPOHHBIE 3BE3/Ibl; TIOHATHE
YEpHOM JBIPBI; HAOMIOACHNUS ABOMHBIX 3BE3/1 U ONpEETICHUE UX Macc; MyJIbCUPYIOLIUe TepeMeHHbIe 3BE3/Ibl; IIeeU bl U CBSI3b
NepUO/Ia MYJIbCAINHI CO CBETUMOCTBIO Y HUX

21/6 HoBrble U cBepXHOBBIE 3BE3/1bI
Habmrogaemble posiBI€HUS B3pHIBOB HOBBIX U CBEPXHOBBIX 3BE3/]; CBOICTBA OCTATKOB B3PHIBOB CBEPXHOBBIX 3BE3]]

2217 JBOJIIOIHS 3BE3/1
JKu3Hb 3BE371 pa3IUUHON Macchl ¥ €€ OTpaKEHUE Ha TarpaMMe «CIeKTP—CBETUMOCTB); TPABUTAI[MOHHBIN KOJIJIAIIC U B3pBIB 0€JI0T0
KapJiMKa B IBOMHOM cucTeMe U3-3a MepeTeKaHusl Ha HeTo BEIECTBA 3B€3/1bI-KOMITIaHbOHA; TPAaBUTAIIMOHHBIN KOJUIaIc sapa
MaCCHUBHOM 3Be€3/1bl B KOHIIE €¢ Ku3HH. OIEHKa BO3pacTa 3BE3THBIX CKOIICHUH
Muiieunblii myTh (3 4)

23/1 I'a3 u nbl1b B IanakTuKe
HabmtogaeMble XapakTepUCTUKH OTpaskaTeNbHBIX U AM(PPY3HBIX TYMaHHOCTEH; pacnpeieNieHre X BOJIM3H TUNIOCKOCTH [ anakThky;
CnMpaibHas CTpYKTypa ["ajlakTuku

24/2 PaccesiHHbIe M IapOBbIe 3B€3HbIE CKOMJICHHUS
Habmtonaemble cBoCTBa CKOIUICHUH M UX pactipenenenue B ['anakTuke

25/3 CaepxmaccuBHas YépHas abIpa B neHTpe Mieunoro Ilyru
HabGmronenue 3a nBmxkeHreM 3BE3/1 B IeHTpe ["aakTuku B MHPPaKPaCHBINA TEJIECKOI; OIIEHKAa MacChl M pa3MEPOB YEPHOM JIBIPHI IO
JBM)KEHUIO OTAEIbHBIX 3BE3]T
lanakruku (3 4)

26/1 Knaccnpukanus rajakTuk




Tumbl raakTUK U UX CBOMCTBA; KPACHOE CMEIIIEHUE M OIPEICIICHIE PACCTOSHUH JI0 TalaKTHK; 3aKOH Xa0071a; BpalieHHe raTakKTHK
U COJIepKaHuEe TECMHOM MaTepuu B HUX

2712 AKTHBHbIE TAJTAKTHKH U KBa3aphbl
[Tpupoaa akTUBHOCTH TIAKTHK; TIPUPOJIA KBA3apOB
28/3 CromjieHus raiakTHK

IIpupona ckorieHui U posib TEMHOM MaTepUM B HUX; MEKTAIAKTUUECKUN I'a3 U PEHTT€HOBCKOE U3JIyY€HUE OT HEr0; STUeucTas
CTPYKTYpa pacnpeneneHus I alakTik u CKoIieHuil Bo BeenenHou

Ctpoenue u 3Bo0NuA Beesiennoii (2 1)

29/1 KoHeuHnocTs 1 0eckoHeyHOCTH BeeeHHou
CBs13b 3aKOHA BCEMUPHOTI'O TATOTEHUS C MPEACTABICHUSIMU O KOHEUHOCTH U OeckoHeuHocTH BeenenHolt; oToMerprueckuit
MapaJiokc; HE0OXOMMOCTh 00IICH TEOPUH OTHOCUTEILHOCTH IS TOCTPOCHUS MOIeNu BeeeHHo

30/2 Mogaean «ropsiueii Bcesennoii»
CBs13b cpeiHEl MIIOTHOCTH MAaTEPUH C 3aKOHOM pacIIMpeHus U reomeTrpueil Beenennoit; paguyc u Bo3pact Beenennoit

CoBpeMeHHbBIE TPOOIeMBbI ACTPOHOMMH (3 Y)

31/1 YckopeHnHoe pacuiupenne BeesieHHO# 1 TEMHAas JHeprust
Bxunan TemHol MaTepun B Maccy BeeneHHOI; Habi0IeHuEe CBEPXHOBBIX 3BE3/] B IAJICKUX FATAKTUKAX U OTKPHITHE YCKOPEHHOTO
pacmupenus BeenenHoit; mpupo/bl CHUiTbl BCEMHUPHOTO OTTATKUBAHUS

32/2 Oo0napy:xeHue NJIAHET BO3JIe IPYTUX 3BE3/1
HGBI/II[I/IMI)IC CITYTHUKHU Y 3Bé3)1; METOABI O6Hap}I)KCHI/I$[ OK3O0IINIAHET; 3K30IIaHCTBI C YCJIOBUSIMU 6JIaFOHpI/I$ITHBIMI/I JUIS JKU3HU
33/3 Iouck :xu3Hu 1 pazyma Bo Beesiennoii

Pa3BuTHe npeacraBiaeHui 0 CyliecTBOBaHUU KHU3HU BO Beenennoii; popmyna [peiika u uncio uuBuian3anuii B ['anakTuke; mouck
CUTHAJIOB OT BHE3EMHBIX IMBWJIN3AIIMHI U 110]1a4a CUTHAJIOB UM

34/ Pe3eps (1 u)
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