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Ilnanupyemblie pe3yibTaThl OCBOEHHS Y4eOHOI0 NMpeaMeTa :

JMYHOCTHBIE:

c(hOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYKU;

KPUTUYHOCTh MBIIUICHUS, YMEHUE PACIIO3HABATh JIOTUYECKH HEKOPPEKTHbIC BHICKA3bIBaHMUS,
OTJIMYATh TUIIOTE3Y OT aKTa;

FOTOBHOCTh M CIIOCOOHOCTh BECTH MAHANOT C JPYTMMHU JIIOJbMH, JOCTHIaTh B HEM
B3aMMOITOHMUMAHHMSI, HAXOJIUTh OOIIUE TIEITH ¥ COTPYAHUYATD JJIS KX JTOCTHKCHUS;

HAaBbIKU COTPYAHMYECTBA CO CBEPCTHUKAMH, JETbMHU MIIAJIIIETO BO3pPAcTa, B3POCIBIMU B
o0pa3zoBaTeNnbHON, OOIIECTBEHHO IMOJIE3HOM, YI€OHO- UCCIIEA0BATEIBCKOM, MPOCKTHON H
JIPYTUX BUAAX ACSITEIbHOCTH;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE caMOOOpa3oBaHMIO, HA
MPOTSHKEHUH BCEH JKU3HU; CO3HATEIbHOE OTHOILIEHHWE K HEMpPepbIBHOMY
00pa30BaHMIO KaK YCJIOBHIO YCHCIIHON MpodecCHOHAIbHON H  OOIIeCTBEHHOMN
NesITeNIbHOCTH;

ACTETUYECKOE OTHOILIECHHE K MHUpY, BKIIIOYas AICTETUKY ObITa, HAy4YHOTO M TEXHUYECKOTO
TBOPYECTBA;

OCO3HaHHBIM BBIOOp Oynymiei mnpodeccun W BO3MOXKHOCTH pealu3alliil  COOCTBEHHBIX
KU3HECHHBIX IIJJAHOB, OTHOIICHHWE K MPO(ecCHOHAIBLHON IeATCILHOCTH KaK BO3MOKHOCTH
y4acTHs B PEUICHUH JTUYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX MPOOIIeM;

METAIIPEIMETHBIE:

1. PervastuBneie YV/I:

CaMOCTOATEIIBHO ONPEIENATh LENH, 3a1aBaTh IapaMeTPbl U KPUTEPHUH, 110 KOTOPBIM MOKHO
ONPEIEIUTD, UTO LIEJIb JOCTUTHYTA;

OLICHUBATb BO3MOJKHBIE MOCIEACTBUS JOCTUKEHH IIOCTABJIEHHOM LIEIH B IEATEIBHOCTH,
COOCTBEHHOM HU3HU U JKU3HU OKPYXKAIOIIMX JII0/IeH, OCHOBBIBAsICh HA COOOPaKEHUSIX STUKU
Y MOpAJIy;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN 1EATEILHOCTH U
KU3HEHHBIX CUTYaLUsX;

OLIEHUBATh PECYPCHI, B TOM YHUCIIE BpEeMs U Jpyrue HeMaTepualbHble Pecypchl, HEOOXOUMbIE
JUTSL TOCTUKEHUS ITOCTABJICHHOM 1IEJIH;

BBIOMpATh MYTh JIOCTH)KEHHUS LIEJIH, TUIAHUPOBATh PEllIeHUE MOCTAaBICHHBIX 3a/1a4,
ONTUMU3UPYS MaTEpUAIIbHbIE U HEMATEPHUAJIbHBIE 3aTPATHI;

OpraHu30BbIBaTh AP (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISl TOCTHKEHUS
IIOCTaBJICHHOM LIEJIN;

- COITOCTAaBJIATH HOHy‘IeHHBIfI PE3YIbTAT ACATCIBHOCTHU C IMOCTaBJICHHOM 3apaHeC ICIbIO.

2. Ilo3naBarebHble YV /JI:
WCKaTh U HAXOAUTh OOOOIICHHBIE CHOCOOBI PEIICHUs 3a/lad, B TOM YHCIE, OCYIIECTBIATH
pa3BepHYThI MH()OPMAIMOHHBIA TMOWCK M CTaBUTh HA €r0 OCHOBE HOBbIE (yueOHBIE U
M03HaBaTeNIbHbIE) 33/1a4H;
KPUTHUYECKH OIICHHBATh M HWHTEPIPETHPOBATh HWHMOPMALMIO C Pa3HBIX TMO3HIIHIA,
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pacmno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHNs B MHHOPMAIIMOHHBIX HCTOYHHUKAX;

— WCIIOJIB30BaTh PpA3jJUYHBIE MOJIETbHO-CXEMAaTUYECKUE CpENCTBA JJIA  IPEJCTaBICHUS
CYIIECTBEHHBIX CBS3€d H OTHOILICHHWM, a TakKe€ MPOTUBOPEYU, BBISBICHHBIX B
MH(POPMAIMOHHBIX HCTOYHUKAX

— HaxOJWThb U NPUBOJIUTH KPUTHUYECKHE APIyMEHTbI B OTHOLIEHWU JACHUCTBUU U CYKICHUU
JIPYyroro; CIOKOMHO U Pa3yMHO OTHOCHUTHCA K KPUTHYECKUM 3aMEUYaHHUSIM B OTHOILICHHH
COOCTBEHHOTO CYXKJIEHUSI, pACCMATPUBATh UX KaK Pecypc COOCTBEHHOTO pa3BUTHSI,

— BBIXOJIMTHh 33 PaMKH Yy4e€OHOTO NpPEIMETa U OCYIICCTBIISTH II€JICHANIPABICHHBIN ITOUCK
BO3MOKHOCTEH JUIsl IIUPOKOTO NMEPEHOCA CPEACTB U CLIOCOOOB ICUCTBUS;

— BBICTpauMBaTh MHAMBUAYAJIbHYIO 00pa30BaTEIIbHYIO TPACKTOPHIO, YUUTHIBAs OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

— MEHATh U yIEPKUBATh PAa3HbIC MO3ULIMH B IO3HABATEIbHON JAEATEIbHOCTH.

3. KommyHukaTtuBHble YV JI:

— OCYIIECTBISITH JICTIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH (KaK
BHYTPH 00pa30BaTeIbHONW OpraHU3allMM, TaK U 3a €€ MpeAesiaMu), MO0UPaTh MapTHEPOB IS
JIEIIOBOM KOMMYHUKAIIMKM UCXO/SI U3 COOOpaKEHUH Pe3yabTaTUBHOCTU B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIIATHH;

— TpH OCYIIECTBIIEHUU TPYMIIOBOI pabOThI OBITH KaK PYKOBOJUTENIEM, TaK U YICHOM KOMaH/IbI
B Pa3HBIX pOJIsiX (T€HEPATOP UIECH, KPUTUK, UCTIOTHUTENb, BRICTYNAIONIUN, SKCIIEPT U T.11.);

—  KOOPJIWHUPOBATH U BBIIOIHATH Pa0OTY B YCIOBUSIX PEAbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

— pa3BepHYTO, JOTUYHO M TOYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM aJIEKBATHBIX
(YCTHBIX U MUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacmno3HaBaTh KOH()IUKTOT€HHBIE CUTYallUU U MPEAOTBpAIIaTh KOH(MIUKTHI O UX aKTHBHOU
(a3bl, BBICTPAUBATh JICJIIOBYIO i 00pa30BaTEIbHYI0 KOMMYHHUKAIUIO, N30eTast TMIHOCTHBIX
OLICHOYHBIX CY)KJICHUHN

e [JIPEJMETHBIE:

. [TomyuuTs mpeacTaBaeHUs O CTPYKType M MaciuTabax BeceneHHol 1 MecTe yenoBeka B HEH.
VY3HaTh 0 cpeAcTBax, KOTOPbIE MCIONB3YIOT aCTPOHOMBI, YTOOBI 3arjIsiHYTh B camble yAal€HHbIE
yroiaku BceneHHON M HE TONBKO yBHJETh HEOECHBIE Tejla B HEAOCTYIHBIX C 3eMJIM JHara3oHax
JUIMH BOJH DJJIGKTPOMArHUTHOTO M3JIYy4YE€HHsS, HO W Yy3HaThb O HOBBIX KaHaJlax IMOJy4yeHUs
uHbopMalMi O HEOECHBIX Telnax C IOMOUIbI0 HEHTPUHHBIX M TI'PaBUTALMOHHO-BOJIHOBBIX
TEJIECKOIIOB.

. VY3HaTh O HaOmOJaeMoOM CJIOXKHOM JBWKeHHWH 1aHer, Jlyner u  ComHma, ux
uHTepnperanuu. Kakyro ponb urpanu Habmoaenus 3arMenuit JIynsl u ConHia B )KU3HU 00IIeCTBa
U HUCTOpPHUS HUX HAaydHOro oObsicHeHHs. Kak Ha OCHOBE acCTpOHOMHYECKUX SBIICHUH JIIOJIU
HAy4YUJINCh U3MEPATH BPEMS U BECTU KaJECHIapPh.

. VY3Hate, Kak Onarojaps pa3BUTUIO ACTPOHOMHUHU JIIOAM NEPEeUUId OT MPEJCTaBICHUS
TEOLEHTPUUYECKON CUCTEMBI MHMpa K DPEBOJIOLMOHHBIM IPEACTABICHUAM TEIHOLEHTPUUECKON
cucreMmbl Mupa. Kak Ha ocHOBe mocienHel ObUTM OTKPBITHI 3aKOHBI, YIPABJISIONINE JABHKEHUEM
IUIAHET, ¥ I03HEE, 3aKOH BCEMUPHOTO TATOTEHUS.

. Ha nmpumepe ucnonp30BaHus 3aKOHa BCEMHPHOTO TATOTEHUS MOJYYUTH MPEJCTABICHUS O
KOCMHUYECKHX CKOpPOCTAX, Ha OCHOBE KOTOPBIX pACCUMTHIBAIOTCS TPAEKTOPUU TMOJETOB
KOCMHMYECKHUX alllapaToB K IUIAaHETaM. Y3HaTb, KaK MpOSBIAET ceOs BCEMUPHOE TATOTEHHE Ha
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SIBIICHUSX B crcTeMe 3eMisi—JlyHa, ¥ 9BOIOINIO 3TON CHCTEMBI B OyIyIIIEeM.

. VY3HaTh O COBPEMEHHOM MPEACTABICHUH, O CTpoeHUU COJIHEUHON CHCTEMBbI, O CTPOCHUHU
3emiid Kak IUIAHEThl M IMPUPOJIe MapHUKOBOTO 3(PdeKTa, 0 CBOWCTBAX IUIAHET 3€MHOM TPYIIbI U
IUTAHET-TUTAaHTOB U 00 WCCIEAOBAaHUAX AacCTEPOUTIOB, KOMET, METEOPOHJIOB W HOBOTO Kiacca
HEOECHBIX TeJ KapJIUKOBBIX IJIAHET.

o [lonmyunth mnpeacTaBiIeHHWE O METOAAX AacTPO(U3MUYECKHX HWCCIECAOBAaHMM M 3aKOHAX
(bU3MKHX, KOTOPBIE UCHOIB3YIOTCS ISl U3y4YEeHUsT (PU3NUECKU CBOWCTB HEOSCHBIX Tell.

. V3nare npupony CojHUA M €ro aKkTUBHOCTH, KaK COJIHEYHAs aKTMBHOCTh BIIMSET Ha
KIuMaT u Oouochepy 3emiH, Kak Ha OCHOBE 3aKOHOB (DM3MKH MOXKHO PacCUMTATh BHYTPEHHEE
ctpoeHre CojiHIA M KaK HaOJIO/EeHUs 3a MOTOKaMM HEUTpuHO oT CoJiHIIa OMOTJIM 3arJiiHyTh B
uentp CojHIla U y3HaTh O TEPMOSIIEPHOM HCTOYHUKE SHEPTUU.

. VY3Hath, Kak ONPEAESIOT OCHOBHBIE XapaKTEPUCTHUKHU 3BE3]l U MX B3aMMOCBSA3b MEXKIY
co0o0H, 0 BHYTPEHHEM CTPOCHHUH 3BE3] M UCTOUYHHUKAX UX DHEPTUHU; O HEOOBIYHOCTH CBOMCTB 3BE3[T
OCJBIX KapJIMKOB, HEUTPOHHBIX 3BE3]] M YEPHBIX JBIP. Y3HATh, KAK POXKIAOTCS, )KUBYT U YMHUPAIOT
3BE3BI.

N VY3HaTh, Kak MO HAOIIOACHUSIM MyJIbCUPYIOMIUX 3BE3/ 1eden onpeaensiTh paCCTOSHUS 10
JIPYTUX TalaKTHUK, KaK aCTPOHOMBI 110 HAOIIOACHUSM JABOMHBIX M KPATHBIX 3BE3]] OMPEACISIOT X
MAacCCBHIL.

i [TonyunTs npencTaBiaeHus O B3pbIBaX HOBBIX U CBEPXHOBBIX 3BE3/ M Y3HATh KaK B 3BE31ax
00pa3yrOTCsI TSHKENBIE XUMUYECKUE DIIEMEHTBI.

i VY3Hath, Kak ycrpoeHa Hama ['amaktuka — Moieunsiii [lyTe, Kak pacupeneneHsl B HEU
paccesHHbIE U ILIApOBbIE 3BE3HBIC CKOIUIEHUS W OoOjaka Mex3BE3MHOro raza u nbuid. Kak c
MIOMOLIbI0 HAOMIOJIEHMH B MHQpaKpacHbIX Jiyyax YAAJOCh IPOHUKHYTh YEpe3 TOJILY
MEK3BE3THOTO

ra3a u npUiM B LEHTp [‘aslakTukH, yBUAECTH IBM)KEHHME 3BE3] B HEM BOKPYI CBEPXMACCHBHOU
YEPHOU JBIPHI.

i ITonyyuTs mpencCTaBIEHHE O pa3IMYHBIX TUIAX TalakKTUK, Y3HAaTb O MPOSABICHUAX
aKTUBHOCTH TaJIaKTUK M KBa3apoB, paclpeesieHUU TalakTHK B IMPOCTPAHCTBE U (POPMUPOBAHUU
CKOIUJICHUH U STYEUCTOU CTPYKTYPBI UX PACIIPEIEICHUS.

i VY3HaTh 0 CTPOCHUH U HBOJIIOIIMN YHUKAIBHOTO 00BhekTa BeenenHnoit B nenom. [Ipocnenuts
3a pa3BUTHEM NPEJICTaBICHUI O KOHEUHOCTH M OecKOHeuHOCTH BceenenHoi, o ¢pyHIaMeHTallbHbIX
IapaioKkcax, CBA3aHHbIX C HUMH.

. [TonsaTh, Kak M3 HAOIIOAAEMOTO KPACHOTO CMELIEHUS B CIEKTpax MAIEKMX TallaKTHK
IPULUIM K BBIBOJY O HECTAllMOHAPHOCTH, PAacIIMpeHUH BceneHHoH, 1, 4To B MpOLUIOM OHA ObuIa
HE TOJIbKO IJIOTHOM, HO M TOpsiYed U, YTO HaOJI0/1aeMO€e PEITMKTOBOE M3JIyYE€HHE MOATBEPKIAeT
9TOT Ba’KHBIN BBIBOJ] COBPEMEHHOU KOCMOJIOTHH.

i VY3Harh, KaK OTKPBUIM YCKOPEHHOE pacmupeHue BceneHHOW W ero CBSI3bI0 C TEMHOU
SHEPIruey U BCEMUPHON CUJION OTTAJIKUBAHMS, IPOTUBOCTOSIIEH BCEMUPHON CUJIE TATOTEHUS.

o VY3HaTh 00 OTKpBITUM 3K30IJIAHET — IUIAHET OKOJO JAPYrHMX 3BE31 U COBPEMEHHOM
COCTOSTHMH MPOoOJIeMbl TOUCKA BHE3EMHBIX [IMBIIIN3ALNUN U CBS3U C HUMHU.

o HayuuTbhcs mpoBoAMTH MpoOCTEHIINE acTpPOHOMHYECKHE HaOII0CHHS, OPUEHTUPOBATHCA
cCpenn SApKUX 3BE3]L U CO3BE3UM, M3MEPATh BBICOTHI 3BE37 M COJIHIA, ONpPENesaTh
aCTPOHOMHMYECKHMMH METOJaMU BpeMs, IUPOTY U JIOJITOTY MecTa HaOIr0AeHUH, U3MEPSITh JHAMETP
ConHua 1 U3MepATh COJTHEYHYIO aKTUBHOCTD U €€ 3aBUCUMOCTh OT BPEMEHHU.
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COAEPXAHUE KYPCA
BBeeHye B ACTPOHOMMUIOQ

Crpoenne n macmitadbbl BeereHHOi, 1 coBpeMeHHble HalawoaeHus. Kakue Tena 3amoyiHsA0T
Bcenennyro. KakoBbl MX XapakTepHbIE pa3Mephl U paccTOsHUS Mexay HuUMHU. Kakue ¢pusndeckue
YCIIOBUS BCTPEUAKOTCsl B HUX. BeesleHHas pacmupsiercs.

I'me m xak paboTalOT camble KPYIHbIE ONTHYECKHE TejecKolbl. Kak acTpoOHOMBI HCCIEAYIOT
ramma-usilydeHue BcemeHHoi. Uro yBHIenu TI'paBUTAlMOHHO-BOJHOBBIE W HEUTPUHHBIE
TEJIECKOIIBI.

AcTpomerpusi

3Bé3aH0e He0O0 M BHAUMOE ABHKEHNE HE0eCHBIX CBEeTHJI

Kakwue 3B&31161 BXOAAT B co3Be3aust Opuona u Jlebeas. ComHie ABMKETCS 10 SKIUNTHKE. [1naneTs
COBEpUIAIOT METICO0Pa3HOE JBUKECHHE.
HebecHbie koOpAMHATHI

Uro Takoe HeOecHBbI 3KBaTOp W HeOecHbI MepuauaH. Kak CTpOST 3KBATOPHUAIBHYIO CHUCTEMY
HeOecHbIX KoopauHaT. Kak CTposIT ropu30HTAIbHYIO CHCTEMY HEOECHBIX KOOPAMHAT.
Buaumoe asusxkenue miaanetr u Coanma

[letneoOpazHoe MBWKEHUE TIUIAHET, MOMSATHOE M MPSMOE JIBIKEHHE IUIAHEeT. OKJIUITHKA,
30/IMaKkaiibHbIe co3Be3aAus. HepaBHOoMepHoe nBmxenue CoiHIa 1o >kaunTuke. Jpmxenue JIyHb
U 3aTMEHUs

@aspl JIyHBl U CHHOOMYECKHH MECSL, YCIOBHs HACTYIUIEHHs COJIHEYHOIO M JYHHOTO 3aTMEHUM.
[Touemy npoucxondar conHeuHble 3aTMeHUS. Capoc U MpeacKa3aHus 3aTMEHUI
Bpems u kajeHaapb

3BE3IHOE U COJTHEYHOE BpEMs, 3BE3AHBIN U TPOIMYECKUH TOJ.

VYCTpoHCTBO JTYHHOTO M COJIHEUHOTO KajeHJaps, MpoOieMbl uX coriacoBaHus FOmmaHckuilt u
TPUTOPUAHCKUN KAJICHIapH.

HebGecnasn mexanuka ['ejinolneHTprUYecKasi cucreMa

Mupa

[IpencraBnenust o crpoeHnn COJHEYHOM CHCTEMbl B aHTUYHbBIE BPEMEHA M B CPEIHEBEKOBBE.
I'enmuoneHTpuueckass cucTemMa MHpa, [JOKa3aTeNbCTBO BpalleHus 3emuu Bokpyr ConHia.
[Tapannakc 3BE311 U onpeeseHre pacCTOSHUS 10 HUX, TapCeK.

3akonsl Kensiepa

Otkpritue N.Kemnepom 3akoHOB ABHKeHUs miaHeT. OTKphITHE 3aKoHA BceMHpHOTO TATOTEHUS U
0006mEénnbIe 3akoHbl Kerepa. Onpenenenne Macc HeOECHBIX TeT.
KocMunueckue ckopocTu

Pacuétel mepBoil M BTOpOIl KOocMHUYecKO ckopocTH M uX ¢usnueckuit cmpica. [lonér FO.A.
I"arapuna BOKpyT 3eMJiIH 110 KpyroBoi opOuTe.
Me:kniaHeTHbIe MepeaéThbl

[ToHsATHE ONTUMAIBHON TPAaEKTOPUU MOJETA K IIaHeTe. Bpems nosiéra k niaaHeTe U AaThl CTapTOB.
JlyHna u eé Bausinue Ha 3eMJI10

Jlynubsiii penbed u ero mpupona. IlpunuBHoe B3aummopelcTBue Mexnay Jlynoit u 3emuéi.
Vnanenne Jlynbl oT 3emium W 3aMeliieHue BpanleHus 3emud. llpeneccust 3eMHOM ocu U
IIpeABapeHUE PAaBHOICHCTBUM.

CTpoeHue COJHEYHON CHCTEMBI
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Cospemennble npeacrasiieHust 0 CoJHeYHOH cucreme.

Cocra Conneunoid cuctembl. IlmaHeTsl 3eMHOM Tpynmbl HW  IJIAHEThI- THUTAHTHI, HX
npuHIUnuanbbie paznuuusa. Ob6nako komet Oopta u Ilosic Koitnepa. Pasmepsl Ten comHedHOM
CUCTEMBI.

Inanera 3emuis

dopma u pasmepsl 3emun. BHyTpennee crtpoenme 3emin. Pons mapHukoBoro 3d¢d¢exkra B
(hopMUpOBaHUH KJIMMATa 3EMITH.
Ili1aneTHI 3eMHOM IPyINIbI

Uccnenoanus Mepkypusi, Benepsr 1 Mapca, ux cxoxectb ¢ 3eMnéit. Kak mapHuKoBbIi 3¢ dekt
rpeeT TMOBEPXHOCTh 3eMiM W meperpeBaet arMmocdepy Benepsl. Ecth nm xu3Hb Ha Mapce.
DoJronus opouT cnyTHUKOB Mapca ®oboca u Jlelimoca.

Il1aHeThI-TUTAaHTBI

®usnyeckue cpoictBa lOnurepa, CarypHa, Ypana n Henryna. Bynkanudeckast A€SITEIbHOCTb Ha
cnytHuke FOnurepa Ho. Ilpupona xoner BOKpYr MjiaHET-TUTAHTOB.

Il1aHeTbI-KApPJMKH M MX cBoiicTBa. MaJjble TeJa

CoJyiHeYHOH CHCTEMBI

[Ipupona m nBmxenue acrepounoB. Crenuduka IABMKEHUS TPYII acTepouaoB TposHIEB U
I'pexos. Ilpupona u npwxkenue komer. llosic Koiimepa m OGmako xomer Oopra. Ilpupona
METEOPOB U METEOPUTOB.

MeTeopbl H METCOPUTHI

[Ipupona naparomux 3BE3J], METEOpPHbIE MOTOKU M UX paauaHThl. CBs3b MEXIYy METEOPHBIMH
IIOTOKAaMH U KOMCTaMMH. Hpnpoaa KaMCHHBIX U KCJIC3HBIX MGTGOpI/ITOB. Hpnpoaa MGTGOpI/ITHI)IX
KpaTepoB.

IlpakTHyeckassi acrpodu3uka u H3NKA oqHua Metoabl

acTpopu3nvYecKUX MCCIeI0BAHUM

YCTpOHCTBO W XapaKTEpUCTUKH TEJNECKONOB pedpakTopoB H pPedeKTOpPOB. YCTPOICTBO
PaINOTENIeCKOIIOB, PAAHOUHTEP()EPOMETPHI.

Couanne

OcHoBHble xapakTtepucTuku ConHua. OrnpeneneHue Macchl, TeMmrepaTypbl UM XMMHYECKOTO
coctaBa Connna. CtpoeHue conHeuHoi atMocdepsl. ConHeuHass aKTUBHOCTb M €€ BIMSHUE Ha
3emsio U 6uocdepy.

Buytpennee crpoenue CostHua

Teopernueckuii pacuér Ttemmneparypsl B uLeHTpe ConHua. SaepHblii HCTOUYHUK DSHEPrUU U
TEPMOSIIEPHBIE PEAaKIMM CHHTE3a Telus M3 BOAOPOJA, IEpeHOC 3Hepruu u3 neHrpa ConHua
HapyXy, KOHBEKTHMBHas 30Ha. HeWTpuHHBIA Teneckon M HaONIOJEHUS MOTOKA HEHUTPUHO OT
Connua.

3Bé3ab1
OcHOBHbBIEC XapaKTEPUCTUKH 3BE3]1

OmnpeneneHre OCHOBHBIX XapaKTEPUCTUK 3BE3I: MacChl, CBETUMOCTH, TEMIIEpaTypsl U
XUMUYecKoro cocraBa. CrnekTpaibHas Kiaccudukanus 3BE3M M €€ (PU3NUECKUE OCHOBBI.
JnarpamMmMa «CHeKTpaIbHbIA KJIACC» — CBETUMOCTH 3BE3], CBSA3b MEKY MAacCOW U CBETUMOCTBIO
3BE3 L.

BuyTpennee crpoeHue 3B€31

Crpoenue 3Be3fbl TIWIaBHOM MocienoBaredbHOCTH. CTpoeHue 3BE3N
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KPACHBIX TUTaHTOB U CBEPXTUT'aHTOB.
beable kapJIMKH, HEHTPOHHBIE 3BE3/1bI, IYAbCAPbI U Y¢PHbIE ABIPHI

CrpoeHnue 3BE311 OenbIX KapiaMKOB U Ipeaen Ha ux maccy — mpenen Yannapacekapa. [lynascapsl u
HeHUTpoHHBIE 3BE3bL. [Iprupoaa 4€pHBIX IbIp U UX MapaMeTpPhl.
JIBoiiHbIE, KpaTHBIE U NepeMeHHbIe 3BE3/bI

HaOntoneHuss NBOWHBIX M KpaTHBIX 3BE3J. 3aTMEHHO-TIEpeMeHHble 3BE3abl. OmnpeneneHue macc
IBOMHBIX 3BE3A. Ilynbcupyromue nepeMeHHbIe 3BE3bI, KPUBbIE HM3MEHEHHs Oiecka meden.
3aBUCUMOCTh MEXJy CBETUMOCTBIO U IepuoaoM Iyibcauuil y unedeun. Ledeunpsr — masku Bo
BceneHHOM, 110 KOTOPBIM OIPEACIIAIOT PACCTOSHUA 10 JANEKUX CKOILICHUN U TAJIAKTHK.

HoBrble 1 cBepXHOBbIE 3BE3/1bI

XapaKkTepUCTUKU BCIBIIIEK HOBBIX 3BE3/. CBsI3b HOBBIX 3BE3/l C TECHBIMU JABOWHBIMHU CUCTEMaMH,
coJiep>KaluMu 3Be311y Oenbiii kapiuk. [leperekanne BemiecTBa u sICPHBINA B3PHIB HA TOBEPXHOCTH
6enoro kapiuka. Kak B3pbIBalOTCSI CBEPXHOBBIC 3BE3IbI. XapaKTEPUCTUKHU BCIIBIIIEK CBEPXHOBBIX
3BE311. ['paBUTAIMOHHBIN KoJtanc Oenmoro kapimka ¢ maccol Yanapacekapa B coCTaBe TECHOM
JIBOMHOMN 3BE3/Ibl — BCIIBIIIKA CBEPXHOBOM MEpPBOTO THIMA. B3pbIB MacCHBHOW 3BE3[bl B KOHIIE
CBOCH DBOJIOIMM — B3PBIB CBEPXHOBOW BTOporo TtHma. HaOirojeHne OCTaTKOB B3PBHIBOB
CBEPXHOBBIX 3BE3]I.

IBOIOLMS 3BE3/1: POXKIAEHNE, S KU3Hb U CMEPTh 3BE3/1

Pacuér mponomKuTENnbHOCTH KU3HM 3BE3] PAa3HOM MacChl HA IVIABHOW ITOCIIEIOBATEIbHOCTH.
[lepexon B KpacHble TMTAaHTBl M CBEPXTUIAHTHl IOCJIE HcueprnaHus Bojopona. CrokonHas
3BOJIIOIIUA MaJIOMAaCCUBHBIX 3Bé3Il, u FpaBI/ITaHPIOHHI)IfI KOJUIalliC MU B3pPbIB C O6pa30BaHI/I€M
HEUTPOHHOW 3BE€3/bl WM YEPHOM ABIPHl MAaCCUBHOM 3Be3.bl. OmpeneneHue Bo3pacTa 3BE3IHBIX
CKOIUICHUH U OTAEJIbHBIX 3BE3]] U IPOBEPKA TEOPUHU IBOJIFOLIUHU 3BE3].

Mueunblii Ilvre

T'a3 u nuLIb B N'antakTuke

Kak  oOpasyrotcs OTpa)kaTeJabHbIE TYMaHHOCTH. Ilouemy  cBersaTca
¢ ¢y3HbIE TYMAHHOCTH
Kax KOHLIEHTpUPYIOTCS Ta30BbIE U MbUIEBbIE TYMAaHHOCTHU B ["amakTuke.

Paccessnnble u apoBbIC 3BEé3IHbIE CKOIJIEHUS

Habmonaembie cBOWCTBA paccessHHBIX 3BE3/IHBIX CKOIUIeHH. HaOmronaembie cBOWCTBA MIAPOBBIX
3BE3MHBIX CKOIUIeHUH. Pacnpenenenume wu  Xapakrtep JBMXKEHMS CKOIUIEHMH B [ amakTuke.
Pacnpenenenue 38€31, CKOIIEHUH, ra3a U NbUIM B [ alakTHke.

CeepxmaccuBHast 4€pHasi Jblpa B LeHTpe [amakTuku M KocMudeckue nydu. HHppakpacHbie
HaO0IeHus ABMXKEHUS 3BE3] B lIeHTpe ["anakTuku u oOHapykeHue B leHTpe [amakTuku

CBEPXMAaCCUBHOMN YEpHOU IpIpbl. Pacuér mapamerpos CBEPXMAaCCUBHOMU
yépHONUBIpEl. HabmoneHns KOCMHUYECKMX JIydeii M HUX CBA3b CO B3pbIBAMHU
CBEPXHOBBIX 3BE3]I.
l'anakTuku

Kak knmaccudumupoBanu ramakTUKyd mo ¢opMe M KaMepTOHHas nuarpamma XaO6ma. CBoiicTBa
CHI/IpaJ'II)HI)IX, SJUIUIITUYCCKUX U HeraBI/IHBHLIX TaJIaKTUK. KpaCHOC CMCIHICHUEC B CHGKTan
TJIAKTUK U ONPEENIEHUE PACCTOSHHUS 10 HUX.

3axon Xa00J1a

BpaH_[CHI/IC rajJakTUK 1 TEMHas MaTCpHd B HUX.

AKTHBHBIE TAJIAKTHKHA 1 KBa3aphbl
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[Ipupona AaxkTHUBHOCTM TAJAKTUK, paJAOTATAKTHKA W  B3aUMOJCHUCTBYIOLIME TAIAKTHUKHU.
HeoOprunbie cBOMCTBa KBa3apoB, UX CBSA3b C SApPaMH TaJTaKTHK M aKTHBHOCTHIO YEPHBIX IBIP B
HUX.

CkonjieHus rajJJakKTHK

HaGmogaeMble CBOMCTBA CKOIUICHUH TaaKTUK, PEHTTEHOBCKOE M3JIyUeHUE, TeMIIepaTypa U Macca
MEXTaJJakKTH4eCKOr0 rasza, HEOOXOJIMMOCTh CYIECTBOBAHUS TEMHOM MaTepuuM B CKOIUICHHSX
rajakTuK. OlLleHKa Macchl TEMHOM MaTepuu B CKOIUIEHMSIX. Sluencras CTpYKTypa paclpeiesieHus
TaJIAKTUKH CKOIIJICHUM TaJIaKTHK.

Crpoenue v yBosronus Beenennoi

KoneuHocTh M 0eckoOHe4YHOCTH BeeleHHOM — mapajgoKcehbl KIacCH4ecKoil KOCMOJIOTHH.

3aKOH BCEMHPHOTO TATOTEHUS M IPEJICTaBICHUS O KOHEYHOCTH U OECKOHEYHOCTH BceseHHOM.
doToMeTpuYEeCKUH MapaJoKC U HPOTHBOPEUMS] MEXAY KIACCHYECKHMMHM IPEICTaBICHUSIMH O
ctpoenuu Bcenennoit u HaGmoneHusmu. HeoOxoaumocTs mpuBieueHHs oOmeld Teopun
OTHOCHUTEJIBHOCTH JIJIsl TOCTpoeHust Mozaenu BeenenHnoil. CBsi3b MeXay reOMeTpUYECKUX CBOMCTB
MpocTpaHcTBa BCesleHHOM ¢ pacnpeiesieHUEM 1 IBU>)KEHUEM MaTEPUU B HEM.

Pacmupsiromasicsa BeesteHHas

CBs13b cpeJHEell MIIOTHOCTH MAaTE€pPUM C 3aKOHOM pAaCIIMpPEHUS U N€OMETPUYECKMMM CBONCTBAMU
Bcenennoii. EBkimmaoBa m HeeBkimaoBa reomerpuss Bceenennoin. Ompeznenenue panumyca U
BO3pacTa BceneHHon.

Mopeinb «ropsiueil BeeneHHON» U PEITMKTOBOE U3ITy4eHUS

OO0Opa3oBanne XUMHUYECKUX OJJeMeHTOB BO Bcenmennoit. OOwnme renuss Bo Bceenennoir u
Heo0XoIuMOCTh 00pa30BaHMs €ro Ha paHHUX dTamnax ’Boitouun Beenennoit. HeobxonumocTs He
TOJILKO BBICOKOU INIOTHOCTH BEUIECTBA, HO U €TI0 BBEICOKOI TEMIICPATYpPbl HAa PAHHUX 3STalax
sBosoniu BeeneHHo. PenukToBOE M3nmydeHHe — U3NydeHHe, KOTOpoe OCTalloch Bo BeeneHHo
OT TropsA4YEero MU CBEPXINNIOTHOTO COCTOAHUA MATCPUHM HA  pPAaHHHUX IJOTalax KHU3HHU Bcenennoi.
Habmtoaembie cBoiicTBa pelnMKTOBOrO HM3mMydeHus. [lodemy HeoOXoIMMO TpUBIEYEHHE OOIIeH
TEOPUH OTHOCUTEIIBHOCTH JJIsI HOCTPOCHHS MOAENN BeeeHHo.

Cos PDEMEHHDBLIC HpOﬁJ’leMbl acrpodoMuun

YckopenHoe pacmpenue BeejieHHOW M TéMHAas JHeprust

HaGmtonenuss cBepXHOBBIX 3BE37 | Tuma B Janékux rajakTHUKaX U OTKPBITUE YCKOPEHHOTO
pacmiupenust BceneHHoll. OTKpbhITHE CHJIBI BCEMHPHOTO OTTaJKMBaHMs. TEMHas >Heprus
yBeIM4MBaeT Maccy BceeneHHoil mo Mepe e€ pacmupenusa. Ilpupoma cuisl BeemupHOoro
OTTAJIKUBAHUS.

OOHnapy>keHue IJIAHET BO3J1e APYTHX 3BE3.

Habmtonenuss 3a JBUKEHHEM 3BE3J W ONpENEJIeHHMs] MacC HEBUIUMBIX CIIYTHUKOB 3BE3],
BO3MYILAIOIIUX HX MpsSMOJUHENHHOe ABM)KeHue. Meronpl oOHapykeHus sk3omiaHeT. OueHka
YCIOBUH Ha TOBEPXHOCTIX AK30mIaHeT. [louck sKk30miiaHeT ¢ KOM(OPTHBIMHU YCIOBUSAMHU ISt
JKHU3HU Ha HUX.

IHouncku xku3HU U pasyma Bo BeereHHOM

PazButue Hpe,Z[CTaBJ'ICHI/Iﬁ O BO3HUKHOBCHUH W CYHICCTBOBAHWH JKHU3HHU BO Bcenennoii.
COBpeMeHHBIe OICHKHU KOJIMYECTBA BBICOKOPA3BUTHIX HI/IBI/IJ'II/ISaI_[I/Iﬁ B [l'anmaktmke. IlomerTku
O6Hapy)KCHI/I$I " IMMOCBUIKH CUTHAJIOB BHC3CMHBIM ITUBUJIN3AllUAM.
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TEMATHYECKOE INTAHUPOBAHUE

Ne Tema o nporpamme Komnnuectso
n/n 4acoB
1 Beenenue 1

2 AcTpomeTtpust 5

2.1 3BE3nHOE HEOO 1

2.2 Hebecnpie koopauHaTHI 1

2.3 Bunumoe nemxkenne minanet u CoiHia 1

24 Jwxenne JIyHbI 1 3aTMEHUS 1

2.5 Bpewms u kanennapnb 1

3 He0ecHast MexaHuKa 3

3.1 Cucrema mupa 1

3.2 3akonbl Kernepa aBmkeHus miiaHeT 1

3.3 KocMmuueckre CKOPOCTH U MEXKILIAHETHBIE MTEPEEThI 1

4 Ctpoenne CoJiHEeUHOH CHCTEMBI 7

4.1 CoBpeMeHHEBIE TIPEICTaBICHUS O CTPOCHUH U cocTaBe COTHEYHON CHCTEMBI 1
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4.2.

IInanera 3emiis

4.3 JlyHa u e€ BausiHME Ha 3eMITIO

4.4 IInaneTsl 3eMHOM IrpyNIIbI

4.5 [InaHeTHI-TUTaHTBhL, TNIAHETHI-KapIUKH

4.6 Masie Tena COTHEYHOW CUCTEMBI

4.7 CoBpeMEHHbIE NPEICTABICHUS O MPOUCXO0KIeHUU CONHEUHON CUCTEMBI
5 AcTpopu3uKa U 3BE31HASI ACTPOHOMMUS

51 MeTop1 acTPOPU3NIECKUX HCCIIeTOBAHIIA

5.2 Connue (0annas mema u nocnedyrwuwiue uzyvaomesa ¢ 11 knacce)

5.3 BayTtpennee cTpoeHne 1 UCTOUHUK 3Heprun ConHIa

5.4 OCHOBHBIE XapaKTEPUCTHUKHU 3BE3]

55 benble kapnuku, HEUTPOHHBIE 3BE3/1bI, YEPHBIE ABIPHL. J[BOMHBIE, KpAaTHBIE U IIEPEMEHHBIE 3BE3/IBL.
5.6 HoBrle u cBepXHOBBIE 3BE3IBI

5.7 OBOJIOIHS 3BE3

6 Muie4yHbIii yTh

6.1 T"a3 u meuTh B [NamakTrke

6.2 PaccesiHHbIe U MIApOBbIC 3BE3AHBIC CKOILICHHUS
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6.3 CepxmaccuBHas 4€pHast IpIpa B ieHTpe Muteunoro Ilytu 1
7 lanakTnku 3
7.1 Knaccudukanus ranakTuk 1
7.2 AKTHBHBIE TATAKTUKH U KBa3aphl 1
7.3 CKoruieHHs TajJakTuK 1
8 Crtpoenue u 3Bo0nUA BeesieHHou 2
8.1 Koneunocts u 6eckoHeuHOCTh BeenenHo# 1
8.2. Mopens ropsiueii Beenennoit 1
9 CospemeHHbIe IPO0IEMBbI ACTPOHOMHH 3
9.1 YckopeHHoe paciivpenre BeeneHHoW U TEMHas SHEPTUS 1
9.2 O6HapyxeHue TUTaHeT Bo3Jie Apyrux 3BE31. [lonck »u3Hu 1 pazyma Bo Beenennoi 1
HUTOI'O 33
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