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ITosicHuTEILHAA 3aNIHCKA

Pa6oyas mporpamMma ydeGHOro Kypca IO acTPOHOMHHM Ui 12 Kiacca cOCTaBjieHa Ha
ocHOBe ydeOHHMKa «AcTpoHOMHs» 11 11 Kiacca 06meo0pa3oBaTeNbHbIX YIPEXKACHHH aBTOPEI,
B.A. BoporuosBenbsmuros, EK Ctpayt 2007r -M :Jlpoga 2018r.

Mecto y4ye6GHOro mpeamera B y4eOHOM IUTaHe. KomuuecTBO 4acoB Mo y4eOHOMY ILTaHY
y4eToM KaJleHapHoro rpapuka pabotsl. Beero: 34 yaca, B Henemo 1 yac.

M3yyenne acTpOHOMHM Ha (Ga30BOM YPOBHE CpelHEro obuero obpasoBaHHs HAlNpaBJIeHO
Ha JOCTH)KEHHE CIIEAYIOIIHUX LelIeH:

©0CO3HAHHUE NIPHHIUITHATLHOM POJIH ACTPOHOMUH B NO3HAHHMH (QyHIaMEHTAIbHBIX 3aKOHOB
IpUpoB! U GOPMHEPOBAHHH COBPEMEHHON €CTECTBEHHOHAYYHOM KapTUHBI MUPA;

e npuoOpeTeHHe 3HaHUM O QU3MYeCKOH MpHpoe HEOECHBIX TEN U CHUCTEM, CTPOCHHA M
SBOJIIOLMH BceleHHOM, MPOCTPaHCTBEHHBIX M BPeMEHHBIX MacimrTabax BcenenHoi, Hanbonee
BaXHBIX aCTPOHOMHYECKUX OTKPHITHSX, ONPEICIUBIINX Pa3BUTHE HAYKU U TEXHHUKH;

e OBJAJICHHE YMEHHSIMH OOBACHATH BHIMMOE IOJIOKEHHE M JBHXKECHHE HEOECHBIX Tell
TNIPHHIMIAMH OIpeJENeHHs] MECTOMONIOKEHHS M BPEMEHH O aCTPOHOMHYECKHM OOBEKTaM,
HaBBIKAMH IIPAKTHYECKOTO HCIIOJIB30BAaHUS KOMIIBIOTEPHBIX IPHIIOKEHHA UL ONpeNe/eHHs
BH/Ia 3B€3IHOr0 He0a B KOHKPETHOM ITyHKTE IS 3aJaHHOTO BPEMEHH;

* Pa3BUTHE NO3HABATENHHBIX MHTEPECOB, HHTEIUIEKTYaTbHBIX H TBOPYECKUX CIIOCOOHOCTEH
B IIpoliecce IPUOOpeTeHNs 3HaHUH 0 aCTPOHOMHH C HCIIOJIb30BaHHEM Pa3IMYHBIX HCTOYHMKOB
WH(pOPMAIMH H COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJIOTH;

e UCIOJIb30BaHKME NPHOOPETEHHBIX 3HAHUM M YMEHHMH /I PELICHHs MPaKTHYECKUX 3a1ad
TIOBCETHEBHOM XHU3HU;

e HOpMHUpPOBaHKE HAYYHOTO MUPOBO33PEHMS,;

. (GOpMHpOBaHHE HABBIKOB WCIOJB30BAHUS €CTECTBEHHOHAYYHBIX M OCOOCHHO
(u3HKOMaTEMATHYECKHUX 3HAHHH 11 OOBEKTUBHOIO aHA/IM3a yCTPOMCTBA OKpPYXKAIOLIEro MUpa
Ha [IpEMepE JTOCTHXEHHUI COBPEMEHHON acTpOQH3HKH, ACTPOHOMHHA H KOCMOHABTHKH.

ILnanupyemble pe3yJIbTaThl 0CBOCHHS NpPeIMeTa
H3ydeHne acTPOHOMHH 0fecrieYHBaeT JOCTH/KEHHE NPEAMETHBIX Pe3y/IbTaToB.

BrimyckHHK Ha 6a30BOM ypOBHE HAy4HTCS:

- pacKpelBaThb Ha IpUMEpax poJib ACTPOHOMHH B  (DOPMHPOBAHHM COBPEMEHHOH HAay4HOH
KapTHHBI MHPa U B IIPAKTHYECKOM JeATeIbHOCTH 4e0BeKa, B3aHMOCBS3b MEXy aCTPOHOMHEH H
JPYTUMH €CTECTBEHHBIMU HayKaMH,

—BOCIIPOM3BOJMTh CBENECHHS MO MCTOPHUM DPa3BUTHSA AaCTPOHOMHH, €€ CBA3AX ¢ (QU3MKOH H
MaTEeMaTHKOMH;

—HCIIONB30BaTh NOTydYEHHBIE PaHee 3HAHMS U OOBSICHEHHS YCTPOKCTBA M NMPUHIKIA paboThI
TEJIECKONa;

— BOCIIPOM3BOJHUTH TOPU30OHTAIBHYIO M SKBATOPHATIBHYIO CHCTEMBI KOOPAMHAT;
—BOCIIPOM3BOIUTH OMNpEEICHNs TEPMUHOB U NOHATHH (CO3BE3[HME, BBICOTA W KyJIbMHHAIUA
3Be3] ¥ CONHIA, SKIUNTHKA, MECTHOE, IIOSICHOE, JIETHEE ¥ 3UMHEE BpEMS);

—O00BACHATH HEOOXOJUMOCTh BBEICHUS BUCOKOCHBIX JIET ¥ HOBOT'O KaJICHIAPHOI'O CTUJIA;
—O00OBACHATH HAOIIOaEMbIE HEBOOPY)KEHHBIM IJ1a30M ABHXKEHHS 3Be37] M CoJIHIIA Ha pa3IMYHbIX
reorpauuecKuX MHUpOTax, ABrkeHne u $asel JlyHbl, npuuuHbl 3aTMeHui JIynsl u ConHua;

— IPUMEHSATH 3BE3HYIO KapTy JUIs MOUCKa Ha HeOe ONpeeICHHBIX CO3BE3QHMI U 3BE3;
—BOCIIPOM3BOIUTH MCTOPHYECKHE CBEJCHHS O CTAHOBJICHWHM M Pa3BHTHM IeJIMOLEHTPUYECKOM
CHCTEMBI MHPa;



— BOCIIPOM3BOJUTD ONPENECIICHHS TEPMUHOB U MOHATUH (KOHQUIYpalys IUIAHET, CHHOJHYECKUI
U CHICPUYECKHH IIepHObI 0OpAlIeHHs ITaHET, TOPH30OHTAIBHBINA NIapa/UIaKC, YIIOBBIE pa3MephI
00BEKTa, aCTPOHOMUYECKAs €IUHUIIA);

—BBIYHCIIATE PacCTOSIHHE 1O IUIAHET MO FOPU30HTAIBHOMY IapalIakCy, a MX pa3Mephl IO
YIJIOBBIM pa3MepaM M PacCTOSHHIO;

—opMyupoBate 3akoHel Kemnmepa, ompesensTs Macchl IJaHET Ha OCHOBE TPETHETO
(yrounenHoro) 3akoHa Kermepa;

—OIMCHIBATh OCOOEHHOCTH ABIKEHHS Tell COHEYHOM CHCTEMBI MO ASHCTBHEM CHJI TATOTEHHS
10 OpOHTaM C Pa3IHYHBIM SKCLHEHTPHCHTETOM;

—OOBACHATH NPHYMHEI BOSHUKHOBEHHS NPUIABOB Ha 3eMJIe M BO3MYIICHHI B JABHXKEHHH TeJl
ConHeyHoOIf CHCTEMBI;

—XapaKTepH30BaThb OCOOCHHOCTH MIBHXKEHHS M MaHEBPOB KOCMHYECKHX allapaToB JUIs
uccienoBanus Ten COHEYHOM CHCTEMBI,

—(opMyHpOBaTL M OGOCHOBBIBATH OCHOBHBIE MOJNOXEHHS COBPEMEHHON THIOTE3Hl O
(opmupoBanuu Beex Terr CONHEYHOM CHCTEMBI U3 €IHHOTO Ta30MbLIEBOrO 06MIaKa;
—ONpEeAENATE U pa3nuyath MOHATUS (ColHedHas CHCTeMa, IUIAHETa, €€ CIYTHHKHM, IIAHETHI
3EMHOM TIDYNNBI, IUIAHETHI-TUTAHTHL, KOJbLA IUIAHET, Malble Tela, acTepOHMbl, IUIAHEThHI-
KapJIHKH, KOMETBI, METEOPOH/IbI, METEOPbI, GOJIHIbI, METEOPHUTEI);

— ONHCHIBATh NPUPOAY JIyHBI B OOBSICHATH PHYHUHBI €€ OTIMYHUS OT 3EMJIH;

—TICpPEUHCIIATE CYIIECTBEHHBIC PA3IHYUs IPUPOBI IBYX IPYIN IUIAHET U OOBSCHATH PHYHUHEI
UX BO3HUKHOBEHHS;

—TIpOBO/UTE cpaBHeHHe Mepkypus, Beneprr u Mapca ¢ 3emueit o penbedy moBepxHOCTH U
COCTaBY aTMOC(ep, YKa3bIBaTh CIIE/IbI SBOJIOLUOHHBIX H3MEHEHHI IPHPO/IB! ITHX [UIAHET;
—OOBACHAT MEXaHHW3M NAapHHUKOBOTO >((eKTa W ero 3Ha4YeHHe I dopmupoBaHusT H
COXpaHEHHsl YHHKATbHOU MPUPOIBI 3EMIIH;

——OINHCHIBATH XaPaKTEPHbIE OCOOCHHOCTH NMPHPOJBI IUIAHET-THTAaHTOB, UX CITyTHHKOB H KOJIEIL,
—XapaKTepu30BaTh NpUPORY MamblX Tein CONHEYHOH CHCTEMBI M OOBSCHATH MPHYHHBI HX
3HAYUTENIbHBIX pa3jIHyuii;

—ONHCBHIBATE SIBJICHHA MeTeopa W 6onuia, OOBACHATH MPOLECCH, KOTOPHIE MPOMCXONAT HPH
ABH)XCHUH TeJl, BJICTAIOLINX B aTMOC(HEpY IITaHEThI ¢ KOCMHYECKOH CKOPOCTBIO;

—OIHCBIBATh NOCIIEICTBUSA MaJeHHs Ha 3eMIII0 KPYITHBIX METEOPUTOB;

—OOBACHATE CYIHOCTh AaCTEPOMAHO-KOMETHOH OIACHOCTH, BO3MOXHOCTH H CIOCOGHI ee
IIPENOTBPALICHHUS.

——ONPEACIATH M pa3iu4arh IOHATHSA (3BE€3/1a, MOJENb 3BE3MIBI, CBETHMOCTD, Tapcek, CBETOBOM
TOJI); —XapaKkTepu30BaTh YU3MUECKOE COCTOSHHE BemecTBa CONHLA H 3Be3] M HCTOUHHKH HX
SHEPTHUH;

——OIHCBIBaTh BHYTPEHHEE CTpoeHHe CONHUA M CHOCOOBI Iepeladdl HEPIHH M3 LEHTpa K
IIOBEPXHOCTH;

—OOBSCHITS MEXaHU3M BO3HHKHOBeHHs Ha COJIHIIE IPaHyIISLUH U TISTEH;

—OMNHUCHIBATH HAOONAEMble IPOSIBIICHHS CONIHEYHOM aKTMBHOCTH H MX BIHSHHE Ha 3EMITIO;
—BBIYHCIIATE PACCTOSIHUE 10 3BE3]1 110 TOAMYHOMY Mapaiakcys;

——Ha3bIBaTh OCHOBHBIC OTJIMYHUTEJIbHBIE OCOOEHHOCTH 3BE3]] Pa3IMYHBIX MOCIIEI0BATEbHOCTEH
Ha IHarpaMMe «CIIEKTP — CBETHMOCTBY,;

—CPaBHHBATh MOJCIH PA3JIMYHBIX THIOB 3Be3 ¢ MoAenbio CoiHIA; —OOGBICHAT IIPHIMHBI
H3MCHEHHSI CBETUMOCTH NIEPEMEHHBIX 3BE3 I,

—OMNMCHIBaTh MEXaHU3M Benbimek HoBbix u CBEpXHOBBIX;

——OLICHUBATh BPEMsl CyLIECTBOBAHHUS 3B€3/( B 3aBUCHMMOCTH OT HX MAacChL;

—OIHUCHIBATh 3Tallbl GOPMHPOBAHKS M 3BOJIOLUH 3BE3bL;

—XapaKTepu30BaTh (U3MYECKHE OCOOEHHOCTH 00BEKTOB, BOSHHKAIOIMX HA KOHEYHOM CTAIHH
9BOJIOLIUH 3BE31: OEIIBIX KAPIIMKOB, HEHTPOHHBIX 3BE€3/1 H YEPHBIX JIBID;

—OOBACHATH CMBICIT OHATHH (KOCMOJIOTHS, Bcenennas, monens Beenennoii, Bonpimoii B3pbIB,
PEIHKTOBOE U3IIy4YeHHE);



—XapaKTepu30BaTh OCHOBHbIE NapameTphl ['amakTuku (pa3Mmepsl, COCTaB, CTPYKTypa U
KHHEMAaTHKa);

—OIpeNeNiaTh pPacCTOSHUE IO 3BE3JHBIX CKOIUIEHHMHM W TaJakTHK Mo uedengaM Ha OCHOBE
3aBUCHMOCTH «II€PUOJ — CBETHMOCTbY;

—pacrno3HaBaTh TUIIBI TAIAKTUK (CHHpATIbHEIE, JUTHIITHYECKHE, HEIPABUIILHBIE);

— CpaBHHBaTh BBIBOJBI A. DiiHITelHA 1 A. A. @puMaHa OTHOCUTENBHO MoJiend BeenenHoii;
— 00OCHOBBIBAThH CIIPaBETUBOCTh Mozend Ppunmana pe3ynbTaTaMid HaOMIONEHUM «KPacHOTO
CMELUCHUSA» B CIIEKTPaX TaIaKTHK;

—opMynupoBaTh 3aKOH Xab0a; — ompeneNsaTh pacCTOSHHUE 0 TalakKTHK Ha OCHOBE 3aKOHA
Xabbna;

—i110 cBeTUMOCTH CBEpXHOBBIX;

—OlLIeHUBaTh Bo3pacT BeeneHHoM Ha 0OCHOBE MOCTOSIHHOM Xab6a;

—HHTEPIPETHPOBaTh OOHAPYKEHHE PETMKTOBOTO M3JIy4EHHS KaK CBUAETENBCTBO B IIOJIB3Y
runote3sl ['opsyeit BeenenHoi;

—KJIacCH(UIIMPOBaTh OCHOBHBIE MNEPHOABI SBOMIONMH BceneHHOW ¢ MOMEHTa Hadala ee
pacuMpeHus — BonbpIoro B3prIBa;

—MHTEPIPETUPOBATh COBPEMEHHBIE JaHHBIE 00 YCKOPEHHMH pacluupeHus BceneHHOW kak
pesyibTaTa JEHCTBHUS aHTUTATOTEHUS «TEMHOM 3HEPruM» — BHAA MaTepUH, MPUPOJAA KOTOPOM
elle HEU3BECTHA;

—CHCTEMAaTU3MPOBATh 3HAHHs O METO/AX HCCIEJOBAaHHUS U COBPEMEHHOM COCTOSHHH MpPOGJIeMBI
CYLIECTBOBAHHUS XHU3HH BO BceneHHoi;

-BBINOJIHATH HAOMIOJICHUS B THEBHOE U BeYEPHEE BPEMSL.

BoinmyckHHK Ha 6230BOM ypOBHE IOJIYYHT BO3MOXKHOCTb HAYYHTbCH:

- (QopMynmupoBaTh LeNb HCCIENOBaHHS [UI OIpENETIEeHHS pPa3sHHIBI OCBELIEHHOCTEH,
CO31aBacMbIX CBETHJIAMH, II0 H3BECTHHIM 3HAYEHHSM 3BE3JHBIX BEJIMYHH; HCIIOJIB30BaTh
3BE3JIHYIO KapTy [UIA IIOMCKa CO3BE3/IUi U 3Be3/1 Ha HeOe;

— CaMOCTOSTENIBHO IIJIAHMPOBAaTh M INPOBOJUTH ACTPOHOMMYECKHE HaOMoONeHHs 3a (a3aMu
nBrkeHus JIyHsl ¢ cobroieHneM mpaBul 6€30macHoi paboTsl;

— HHTEPIIPETHPOBATh JaHHBIE O cocraBe W cTpoeHWH CoJIHIA, INOJTYYEHHBIE C ITOMOIIBIO
COBPEMEHHBIX METOJIOB;

— OINMCHIBAaTH COCTOSIHME 3B€3]l Ha OCHOBE COBPEMEHHBIX KBaHTOBO-MEXAHHYECKHX
IIPEJICTaBJIEHUM O CTPOECHUHU Beenennoit;

- XapaKTepH30BaTh I1apaMETphl CXOICTBA BHYTPEHHErO CTPOCHHS M XHMHYECKOTO COCTaBa
IIJIJaHET 36MHOM I'PYIIIIEI;

- OOBACHATH OCOOEHHOCTH BYJIKAHWYECKOH JEATEIbHOCTH M TEKTOHHKHM HA IUIAHETax 3eMHOM
TpYIIBL;

- opMyIHpOBaTE OCHOBHBIE IIOCTY/IATH OOIIEH TEOPUH OTHOCHTEIHLHOCTH;

- ONpeNeNaATh XapaKTEpHCTUKH CcTaluoHapHOW BceneHHoit A. JMHINTe#Ha; HCIIOJIB30BaTh
s ekt [lomnepa U ero 3HaYeHue Ui OATBEPXKAEHHS HECTAIAOHAPHOCTH BeeeHHOM;

- XapakTepH30BaTh IIPOLIECC ONHOPOJHOTO ¥ M30- TPOIHOIO pacIIupeHHs BceneHHO;
bopmyupoBaTh 3akoH Xa60a.

Copep:xanue

BBenenue B acTpoHOMMIO

Crpoenue n Macmradbl BeesieHHOI, H cCOBpeMeHHbIE HADIIOAEHHS

Kakue Tena 3anonusor Beenennyro. KakoBbl HX XapakTepHBIE pa3sMephl U PACCTOSHHS MEXLY
numu. Kakue (bnsuqecxne YCJIOBHS BCTPEYAKOTCA B HHUX. Bcenennas pacIupseTCs.

['me u xak paboTaloT camble KpyIHBIE ONTHYECKHE TENECKONbL. Kak acTpOHOMBI HCCIELYIOT
ramMma-usiydenue Bcenennoil. Uro yBuAenuM TIpaBHUTAIlMOHHO-BOJHOBBIE W HEWTPHHHBIE
TEJIECKOIBI.

AcTpoMeTpus

3Bé3H0E He0O M BHAMMOE IBHIKEHHE HEOECHBIX CBETHI



Kaxue 3BE3m6l BXOmaT B co3pesaus Opuona u JleGens. CosHIE ABMXKETCS II0 SKJIMITHKE.
[TnaHeTs! COBEPIIAIOT METICO0pa3HOE JBIXKEHHUE.

HeGecHble KOOpAMHATEI

Uro Takoe HeOeCHBI 3KBAaTOp M HeOecHbIH MepuauaH. Kak CTposAT 9KBaTOpPHAIbHYIO CHCTEMY
HeGEeCHBIX KOOpAMHAT. Kak CTpOST rOpU30HTAIBHYIO CUCTEMY HEOECHBIX KOOPIMHAT.

Bunumoe nmkenue miuaner 1 CoaHua

IleTneoOpa3Hoe MBH)KEHHME IUIAHET, IONATHOE W MPSIMOE JBHXKCHHE IUIAHET. OKIIMITHKA,
301MaKaJIbHbIe co3Be3aus. HepaBHOMepHOe amkeHne CONHIA 110 SKJIMITHKE.

HAsmxenne JIyHbl ¥ 3aTMEHHS

®a3p1 JlyHBI U CHHOIMYECKHH MECSILl, YCIOBHS HACTYIUICHUS COTHEYHOIO M JIYHHOIO 3aTMEHHMH.
IToyeMy IPOUCXOIAT COJIHEYHBIE 3aTMeHUsL. Capoc U MpeACKa3aHus 3aTMEHUH

Bpems u xaneHaapb

3Bé3JHOE M COJIHEYHOE BpEMs, 3BE3NHBIM M TPONMMYECKHH Trof. YCTPOWCTBO JYHHOTO H
COJIHEYHOTO KayeHaaps, mpoOieMbl uX coryacoBaHus HOnMMaHCKW M TpUTOPHAHCKHIA
KaJICHIapH.

Hebecnas mexannka

IemoneHTpHYECKasi CHCTEMa MHPa

[TpencraBnenus o crpoeHuu CONHEYHOW CHUCTEMBI B aHTHYHBIE BPEMEHA H B CPEIHEBEKOBBE.
[enuoneHTpUYecKas CHCTEMa MHpa, JJ0Ka3aTeNbCcTBO BpamleHHus 3emud Bokpyr ConHna.
[Tapaynakc 3BE3/1 U ONpeIeTIeHUEe PacCTOSHUS O HUX, TapCeK.

3akonb! Keniepa

Otkpeitue Y. Kennepom 3akoHOB OBMKeHUS TU1aHEeT. OTKPHITHE 3aKOHA BCeMHPHOTrO TArOTEHUs
u 0606mEnHbIe 3akoHbI Kemnepa. Onpenenenne Macc HeOECHBIX TeIl.

Kocmuueckue ckopoctn

Pacuérsl mepBoif U BTOpOM KOCMHYECKOW CKOpocTH M WX ¢(usmueckuit cmbica. [Tonér 10.A.
["arapuna Bokpyr 3emiu 1o KpyroBoi opoure.

MexnjiaHeTHbIE MePeEThI

[TonsiTHE ONTUMANTBHON TpaeKTOpHM MONETa K IUIaHeTe. BpeMs monéra K IUIaHETE U JAThI
CTapTOB.

Jlyna u e€ Bausinue Ha 3em0

Jlynubii pensed u ero mpupona. IlpunmBHoe B3aumoneiictBue Mexny JlyHoit um 3emnéit.
Vnanenue Jlynel ot 3emum W 3ameieHde BpameHus 3emud. Ilpeneccust 3eMHOM ocu U
[peBapeHUEe PaBHOJACHCTBHUM.

CrpoeHne coTHeYHOH cHCTEMBI

CoBpemenHbIe npeacrab/ienns o0 CoTHeYHOH crucTeMe.

CocraB ConneyHo#t cuctembl. IlmaHeTl 3eMHON TIpynnmbl W IUIAHETHI-THTAHTBL, HX
npuHUMNuaIbHble paznuuns. O6nako kometr Oopra u Ilosic Koinepa. Pa3meps! Ten conHedHOM
CHCTEMBL.

IInanera 3emas

Qopma u pasMmepsl 3emud. BHyTpeHHee ctpoenue 3emiu. Ponb mapHukoBoro sgdexra B
bopMupoBaHUH KITHMaTa 3eMIIH.

IInaners! 3eMHOM rpynnbi

Hccnenosanus Mepkypusi, Benepsl u Mapca, ux cxoxects ¢ 3emnéit. Kak napHukoBbIii 3¢ dext
rpeeT IMOBEPXHOCTh 3eMJIM U neperpeBaer atMocepy Beneprl. Ecth sm xu3Hp Ha Mapce.
OBomonust OpoUT

cnyTHEKOB Mapca ®@oboca u [leiimoca.

IInaHeThI-rUraHTHI

®usuyeckue cpoiicta HOnurepa, CarypHa, Ypana u Hentyna. Bynkanuueckasi nesTelbHOCTb
Ha cniytHEKe FOnmuTepa Wo. [Ipupona Koer BOKpyT MIaHET-THTAHTOB.

IInaneThI-KapJIMKH H X CBOMCTBA.

Maubie Te1a CotHe4HOM CHCTEMBI



Ipupona M jBikeHHe acTepouoB. Creunpuka ABHKEHHS TPYII acTepouioB TposHUEB U
I'pexos. Ilpupoma u meuxenue komer. [losic Koinepa u O6nako xomer Oopra. Ilpupona
METEOPOB U METEOPHUTOB.

MeTeopbl 4 METEOPHTHI

IIpupoza MajalomEX 3BE3J, METEOPHBIE MOTOKH M MX paJuaHThl. CBs3b MEXIY METCOPHBIMH
IIOTOKAMM U KoMeTaMH. [Ipuposia KaMEHHBIX M JKENE3HBIX METeOpUTOB. IIpupona MeTeOpuTHBIX
KpaTepoB.

IIpakTiyeckas acrpodusuka u pusuxka ConHua

MeToab! acTpopu3HIEeCKHX HCCIeI0BAHHM

VCTpOHCTBO W XapaKTEpUCTHKH TENECKONOB pe(PAKTOPOB H PEQIEKTOPOB. Y CTPOMCTBO
PaZHOTENECKONIOB, PaHOHMHTEP(HEPOMETPEI.

CouHne

OcHoBHble xapaktepucTuku ConHua. OnpezneneHHe Macchl, TEMIEPATYPhl W XHMHYECKOTO
cocraBa Connua. Ctpoenue conHeyHoM atMocdeprl. ConHeuHas aKTHBHOCTh U €€ BIMsSHHE Ha
3emimo u Guocdepy.

Buyrpennee crpoenne CotHua

Teopernueckuit pacyér Temneparypbl B neHTpe ConHua. SaepHbpli MCTOYHMK JSHEPrHH |
TEPMOSIIEPHbIE PEaKIWH CHHTE3a TeNis M3 BOJOpOJa, IepeHoc dHepru u3 uenrpa ConHna
Hapy>Xy, KOHBEKTHBHAs 30Ha.

HelTpuHHBIA Teneckon U HaOMIONeHUS MoToKa HeWTpuHO oT CoNHua.

3Bé3abI

OcHOBHbBIE XapAKTEePHCTUKH 3BE3]1

OmnpeneneHne OCHOBHBIX XapaKTEPUCTHK 3BE3: MacChl, CBETUMOCTH, TEMIIEpaTypel H
XHMHYECKOro cocraBa. CrHekrpaibHas kiaccuukanusi 3BE3N U €€ (U3UYECKUE OCHOBBIL.
JlnarpaMMa «CIIeKTpaIbHBIA KJIacc) —

CBETHMOCTB 3BE3/1, CBA3b MEXy MAacCOM U CBETUMOCTBIO 3BE3 L.

BHyTpeHHee cTpoeHue 3BE3

CrpoeHue 3Be3npl TJIaBHOW mocienoBaTenbHOCTH. CTpoeHHe 3BE3J KpacHBIX THMIAHTOB H
CBEPXTUTaHTOB.

Benble kap1uKku, HEHTPOHHBIE 3BE3/1bI, MyJbCapbl U Y€PHBIE ABIPHI

Crpoenue 3BE311 OeNBIX KapJIUKOB U Ipeell Ha X Maccy — npezaen Yanapacekapa. Ilynbscapel u
HeWTpoHHBIE 3BE3b1. [Iprpoaa 4€pHBIX OBIp U UX apaMeTpPBL.

JBoliHbIe, KPATHbIEC H NIEPeMEeHHbIE 3BE3/bI

HaGmonenust IBOMHBIX ¥ KPaTHBIX 3BE3]l. 3aTMEHHO-TIEpeMeHHBbIE 3BE3bI. OINpeneneHue Macce
IBOWHBIX 3BE31. I[lynpcupyiomue mepeMeHHbIe 3BE3/bI, KpUBbIE W3MEHEHHs Onecka uedeun.
3aBHCHMOCTh MEXAY CBETHMOCTBIO M MEepHOAoM mynbcanuil y uepeuns. llebennsr — masku BO
BceneHnHoii, 10 KOTOPBIM ONPENENsIOT paCCTOSHUSA 10 JANEKUX CKOIUIEHUH M FalaKTHK.

HoBble u cBepXHOBBIE 3BE3bI

XapaKTepUCTUKU BCIBIIEK HOBBIX 3BE31. CBS3b HOBBIX 3BE3N C TECHBIMH JIBOMHBIMHU
CHCTEMaMHu, COAEepKaliMu 3Be31y Oenblii kapiuk. [lepeTekanue BelecTBa U SAEpHBIA B3pbIB Ha
IIOBEPXHOCTH 6e1oro

Kapiuka. Kak B3pbIBalOTCSI CBEPXHOBBIE 3BE3IbI. XapaKTEPUCTUKH BCIIBILIEK CBEPXHOBBIX 3BE3/I.
I'paBuTanIMOHHBIN KoJUTarc 6eoro Kapiuka ¢ Maccoi Yanapacekapa B COCTaBe TECHOW JBOHHON
3BE3bl — BCHBIIIKA CBEPXHOBOW MEpPBOr0 TUMA. B3pbIB MacCHBHOM 3BE€3[bl B KOHLE CBOEH
9BOJIIOIUM — B3PBIB CBEPXHOBOM BTOporo tuna. HabmomeHne ocTaTkoB B3pBIBOB CBEPXHOBBIX
3BE3.

IBoIonHs 3BE3A: POXKAEHHE, }KU3Hb H CMEPTh 3BE3]

Pacuér mpomoKUTENBHOCTH JXKU3HU 3BE3J pa3HOM MacChl HAa IJIABHOH IOCIIENOBATEIbHOCTH.
[Tlepexon B KpacHBIE THTaHTBI M CBEPXTHUTAHTHI IOCIE HcuepnaHus Boaopozaa. CrokoifHas
9BOJIIOIUS] MAJIOMaCCHUBHBIX



3BE3J1,  T'PAaBUTALMOHHBINA KOJUIAIIC M B3PBIB ¢ 00pa30BaHMEM HEHTPOHHOM 3BE3/bl MM YEPHOM
JBIPbl MAaCCHMBHOM 3Be31bl. OnpeneneHne Bo3pacTa 3BE3AHBIX CKOIJICHUN U OTAEIbHBIX 3BE3] U
IPOBEPKA TEOPUH IBOJIIOIIMH 3BE3 .

Mueunsrii IlyTs

I'a3 u nb11b B NannakTuke

Kax 00pasyrotcs oTpaxarenbHble TyMaHHOCTH. [logeMy cBeTaTcs nudQy3Hble TYMAaHHOCTH

Kak KOHUEHTpUPYIOTCS ra30BBIE M NBUIEBBIE TYMAHHOCTH B ['alakTHKeE.

PaccesinHbIe U IapoBbIe 3BE3AHBIE CKOILICHUS

HaGmonaemble cBOMCTBA pacCestHHBIX 3BE3MHBIX cKoIuteHu#. Habmoqaemble cBoicTBa IapOBBIX
3BE3MHBIX CKOIUICHMH. PacmpeneneHue W XapakTtep [ABHXKEHMs CKOIUIGHHH B ['anmakTuke.
Pacnipenenenue 38&37,

CKOILICHMH, raza u neumM B ['anaktuke. CBepxmMaccuBHas 4€pHas Aplpa B HEeHTpe ['amakTuku u
KocMuueckue Jtyun. MudpakpacHbie HaOmoIeHUs IBUKEHHS 3BE3] B LIEHTpe [ aTakTHKH 1
oOHapyXeHHe B LEHTpe [alakTHKH CBEpXMAacCHBHOM YepHOW MAbIpel. Pacuér mapameTpoB
CBEPXMAaCCHBHOM 4€pHOM IpIpbl. HabmoneHnss KOCMHUYECKHUX JIyded W MX CBS3b CO B3pPHIBAMH
CBEPXHOBBIX 3BE3LI.

lanakrukn

Kak knaccudunupoBany rajaktuku mo GpopMe U KaMepTOHHas auarpamma Xa66na. CsoiicTa
CIHPAIbHBIX, JJUIMIITHYECKUX W HENPaBUIIBHBIX TalakTHK. KpacHoe cMeleHHe B CIIEKTpax
TJIaKTHK U OIIpEJIeNICHHE

PacCTOSHUS IO HUX.

3akon Xa606.1a

Bpammenue ranaktuk ¥ TEMHas MaTepHs B HUX.

AKTHBHbBIE FAJIAKTHKH H KBa3apbl

[Ipupona aKTUBHOCTM TalaKTHK, PaJUOTAIAKTHKH M B3aMMOJEHCTBYIOIIME TaIaKTUKH.
HeoObranble cBOMCTBA KBa3apoOB, X CBSA3b C SPAMH TAIAKTHK U aKTHBHOCTHIO YEPHBIX JBIP B
HHUX.

CkomieHns rajJJakTHK

HabmomaeMble CBOMCTBAa CKOIUICHHH TalaKTHK, PEHTICHOBCKOE H3IIydEHHE, TeMIlepaTypa u
Macca MEXTaTaKTHYECKOro rasa, HEOOXOOMMOCTh CYyLIECTBOBAaHUSA TEMHONM Marepuu B
CKOIUTCHHsIX TraakThK. OLeHKa Macchl TEMHOM MaTepud B CKOIUICHHsX. S[yemcras CTpyKTypa
pacupeneneHus

raJakTUKM CKOIUICHUH rajlakTHK.

Crtpoenue u 3Bosonus Beenennoit

Koneunocts n GeckoHeuHOCTH BeesieHHOI — napaioKkcenl KiaccH4ecKoii KocMOoIOTHH.
3aKOH BCEMHPHOTO TSTOTEHHS U MPEICTABIEHHS O KOHEYHOCTH M OGECKOHEYHOCTH BCeleHHO.
DQOTOMETPUYECKUH MApaJOKC U MPOTHBOPEYUS MEXIY KIACCHYECKUMH IIPEICTABICHUSIMH O
CTPOEHHUH

Beenennoit u HabmoneHusiMu. Heo6xoquMoCTh npuBIiedeHus 00IEN TEOpHH OTHOCHTEILHOCTH
A mocTpoeHust Moaenu Bceenennoil. CBsi3b MEXIy IeOMETPHYECKHX CBOMCTB MPOCTPAHCTBA
Bcenennoii ¢

pacrnpeseieHUeM U ABH)KEHHEM MaTepHH B HEM.

Pacmupsiromasica Beerennas

Casi3b Cpe/iHEH ITIOTHOCTH MaTepHH C 3aKOHOM PAaCUIMPEHHs ¥ T€OMETPHYECKHMH CBOMCTBAMH
Bcenenno#t. EBkmmmoBa M HeeBKiHmoBa reoMerpus Bcenennoif. Ompenenenume pammyca U
Bo3pacTa Beenennoii.

Mopgens «ropsiueit BcenenHoi» U penukToBoe u3MyueHHs. OG6Gpa3oBaHHE XHUMHUYECKHX
21eMeHTOB BO Beenennoii. O6unue remus Bo BeeneHHON U HE0OX0JMMOCTL 00pa30BaHUs €ro Ha
PaHHUX dTanax

sBoyonru Bceenennoit. HeoOxoquMocTh He TOJNBKO BBICOKOM IUIOTHOCTH BEIIECTBA, HO M €r0
BBICOKO¥ TeMIepaTyphl Ha PaHHMX 3Talax 3BOJIONWM Bcenennoii. PenwkroBoe m3nyueHne —
U3JIy4eHHEe, KOTOpO€ OCTaloCh BO BceneHHOH OT rops4ero W CBEPXIUIOTHOTO COCTOSHHS



MaTepud Ha paHHHX JTanax >ku3HH BcenenHoil. Habmomaemble CBOMCTBA PETUKTOBOTO
u3nydeHus. [lodeMy HeoOXOOMMO TpHBIeYEeHHE OOLIEH TEOpHMM OTHOCHTENBHOCTH JUIS
MOCTPOEHUS MOZIeNId BCeneHHOM.

CoBpemeHHbBIE IP0OIeMBbI ACTPOHOMHH

YckopenHnoe pacuiupernne BeenenHoi u TEMHasi JHEprus

HaGmonenust cBepXHOBBIX 3BE34 | Tuma B JaI€KMX rajakTHKaxX M OTKPBHITHE YCKOPEHHOI'O
pacmmpenuss BcenenHoil. OTKpbITHE CHIBI BCEMHPHOTO OTTAJKHBaHUA. TEMHas OSHeprus
yBEIMUMBAaET Maccy BceneHHod mno mepe e€ pacumpenus. Ilpupona cuiasl BcemuprOoro
OTTAJIKUBaHUS.

OO0HnapyxeHue NJIaHeT BO3Jie APYTrHX 3BE3 .

HaGmonenust 3a JIBMXXKEHHEM 3BE3] U ONpPEJEICHUS MacC HEBUAMMBIX CIIyTHHKOB 3BE3J,
BO3MYIIAIOUIMX KX IMPSIMOJIMHEHHOe ABMXEeHHe. MeToasl oOHapyXeHHs dSK3oIuiaHeT. OueHka
YCJIOBUM Ha MMOBEPXHOCTAX

sk3o01aHeT. [Touck sK301IaHeT ¢ KOMGOPTHBHIMH YCIOBUSMH JIS )KU3HU HA HUX.

IToncku xu3HU U pazyma Bo BceesieHHoi

PazputHe mnpencraBneHMid O BO3HMKHOBEHHMH M CYIIECTBOBAaHHH JKH3HH BO BceneHHOM.
CoBpeMEHHBIE OLEHKM KOJIHMYECTBa BHICOKOPA3BHTHIX LuBMIM3anuid B [amaktuxe. ITonbiTku
0OHapyXECHHS U MOCBUIKU CUTHAJIOB

BHE3EMHBIM LIMBUITM3AIHSM.

Kaﬂeﬂuapno — TEMATH4YCCKOC IVIAHUPOBAHHC ACTPOHOMHSA 12 knace 1 yac B Hemes 110

Conepxanue Ne | Tema [uis 3amucu B XKypHase AaTa Mpumeyan
m\n e
BBenenue B| 1M | Ipenmer acTpoHOMUH

2\2 3Be3nHoe HeOO

aACTPOHOMHIO
P 33 | 3MeHeHue BUAA 3BE3JHOTO

(6u.) He0a B TeYeHHEe CYTOK

44 | I3MeHeHue BUAA 3BE3HOTO
Heba B TeYeHUe roaa

5\S | CnocoGsI onpeneneHus
reorpauyecKoi IIMPOTHI

6\6 | OCHOBBI H3MEpEHHUSI BpEMEHH

Crpoenue 1\7 BunumMoe nBuxeHue IIaHET

2\8 | Pa3BuTHe npencTaBIeHUN O

COJIHEUHOU o
ConHeYHOH cucreme

cucreMsl (54.) 3\9 | 3akons! Kermiepa — 3aKOHBI
JIBHXKEHHS HeOEeCHBIX Tell

A10 | O6oO1LIEeHNEe U YTOYHEHHE
HrroToHOM 3aKoHOB Kemuiepa

S\11 | Onpenenenue pacCTOSHHUIA
1o ten COJTHEYHOM CHCTEMBI
¥ pa3MepOB 3TUX HEOECHBIX
Te

dusuyeckas M2 | Cuctema «3emis — JIyHay

2\13 | ITpupoxna JIyHsl

npupoja  Tel
PEPOA 3\14 | [IraHeTHI 3€MHOM TPYIIIIBL.

ConHeuyHoOH Il1a"eTs! - TUTaHTEHI

4\15 | AcTepousIsl ¥ METEOPHTH




cucreMsl (64.)

5\16

KoMeTh! 4 MeTeops!

6\17 | 3ager Nel 1o TeMe:
«Pusndeckas npupoaa Tei
ConHeyHo# cucTeMBI»
ComnHue u| I8 | O6wmue cBeneHus o Connue
sseazet (104.) 2\19 | Atmocdepa Conria
3\20 | McTouHuKY 3HEPrUM U
BHYTPEHHEE CTPOSHHE
Connua
421 | ConHue 1 XU3Hb 3eMITH
S\22 | PaccrosHue 10 383
6\23 | IIpocTpaHCTBEHHBIE
CKOPOCTH 3B€3]]
724 | dusnyeckas Npuposa 3Be3]]
8\25 | Cs3b Mexny (pU3MYECKUMHE
XapaKTePUCTHKAMH 3BE3I.
JIBO¥HBIE 3BE3IbL.
926 | Ouznyeckue nepeMeHHsIE,
HOBBIE U CBEPXHOBBIE
3Be3bl.
1027 | 3ager Ne2 mo teme «ConHie
H 3BE3JbD»
Crpoenue u| 128 | Hama Ianaktuka
229 | JIpyrue ralakTHKH
3BOJIFOLHA
3\30 | MeTtaranakTuka
BCEJIEHHOM(64.) 4\31 [Ipoucxoxmnenue u
SBOJIFOLMS 3BE31 U TATTAKTUK
S\32 | [Ipoucxox/aeHNe IUTaHeT 1
UX CITyTHHUKOB
6\33 | )KuzHb ¥ pa3ym Bo
Bcenennoii
34 | UtoroBslit ypok mo

aACTPOHOMHH




