IinarHeme,
YpaH ‘

[pe3eHTaUifA 3 aCTPOHOMII

yuHA 11-b
C3CLLU Ne1 m.YepHiroBa

AdaHacbeBa fApocnaBa



Konu npo 3emnto KaxyTh, LLO BOHa
OrnakuTHa, ue nackas LLIEHHS.
[lo-cnpaBXxHbOMY O eTolo

BUSIBUBCS
YpaH - cTapogat

Heba, camum oyB
baTbkom Kp niB |
TUTaHIB (N bKUX



IcTOpryHa aoBiAKa

e YpaH, neplua nnaHera,
BUSIBNEHa B HOBIW icTopil, byna
BIAKpPUTa BUNAOKOBO BirlbsaMom
[eplienem, Konu BiH po3rnsaaans
Hebo B cBin Tereckon 13 bepesHs
1781.

e [eplwenb HasBas nnaHeTy
«Georgium Sidus» (INnaHeta
[eopra) Ha 4eCTb CBOro
noKkpoBuTens, kopons AHrnii
[eopra lll, 3a wo otpnmas BIiAg
MOHapXa KOPOIBCbKY MEHCI0.

o IM'A X «YpaH» yTBEPANNOCH NNLLE
B 1850 poui.




OCHOBHI AaaHi

Cboma nnaHeta Big CoHus ;
CepepHs BiacTanb nnaHetu Big CoHua gopiBHioe 19,187 a.o. ;
Pagiyc 6inbwe 25 tuc. kv, B 4 pasu Oinblue pagiyca 3emrii ;

Maca YpaHa B 14,5 pasiB OinbLie macu 3emrii i JOPIBHIOE
8,7 - 10% Kkr ;

BigxuneHHsa oci — 97° 557 ;

[pUcKOpeHHS BinbHOro nagiHHg g = 9,67 m/c?;
[yctmnHa Ypana p = 1,30 r/cv’;

1 pik = 84,071 3eMHI POKMU ;

[Mepion obeptaHHa — 17 ron 12 xB ;

CpenHsaa temnepatypa — -210 ° C;

Bik — 4,5 minbspaa pokis ;

Bigomi cynyTHUKN — 26.






Cknan

e YpaH cKknagaeTbca HacamMmnepen 3 ripCbKol
nopoau | PI3HUX KPWT, KINMbKICTb BOHIO
cknagae Tinbkn NpmnbnumnaHo 15% i €
HeBenuka KinbKICTb renito (Ha BiaMIHY BiA
Onitepa i CatypHa, OCHOBHUM CKIMagoBUM
AKNX € BOOEHD).

o« MabyTb, YpaH He mae KaM'aHOro agpa
nogioHo KOonitepa i CaTypHy.



[[aszoBasn
armocdepa HKuaxkun
BoaopoAa

Baoana, meran,
amMmumnaKk

A|Apo 13
COSIMHEHWNA
KpeMHUA
MeETannos




ATmocdepa YpaHa

ATmocdepa YpaHa
CKrnagaeTbCcA NpUONun3HoO
3H,-83%,He-15% i CH, -

2%.




e CuHIN KONip YpaHa € pesynsratom
NOrNMMHAHHSA YePBOHOIO CBITNa METaAHOM Y
BEPXHIN YaCTUHI aTMocdepu.

e IMOBIPHO, ICHYIOTb XMapW IHLLKNX KOMbOPIB,
arie BOHW XOBalOTbCA BiO cnocTepiravis
NepeKpUBaonM WApOM METaHY. om,




"Konoo6ok" CoOHAYHOI cuctemMm

e YpaH 0bepTaeTbCs, AK-TO KaXXyTb, ‘Nexa Ha 6oky”. Haxun
ocCi 0bepTaHH4a 00 nowmHu opbiT ctaHoBUTL 98 rpasycis.

e Y OINbLUOCTI NNaHEeT BiCb
obepTaHHS Manxe
nepneHanKynapHa nioCcKOCTI

eKNiNTUKK, ane BiCb YpaHy Ypar
Maibke napanenbHa Lii / ConHue S
nnowmHi. [NpnynHm N

(11

nexavoro” ctaHy YpaHy \—_//
HeBIOOMI.

e [lopgibHa npobrnema € 1 y BeHepu, sika XO4 | HE NEXNTb Ha
boui, ane Takox obepTaeTbCsa y 3BOPOTHOMY OOLi.




Ha YpaHi Bce nae iHakwe.

OpHe 3 HUX — BUKIIOYHO AMBHA | HAA3BMYaMHO XMMeEpPHa KapTUHa
3MiHM MNip POKY.

OauH noBopoT aoBKona CoHuA YpaH 34iNCHI0E 3a 84 3eMHUX POKMW.
3a uen yac Ha HboMy BiAbyBaeTbCs 3MiHa BCIX 4 ce30HIB — BECHM,
niTa, OCeHi U 3MMU, TPUBANICTb KOXXHOro 3 AKUX AOPIiBHIOE Mauxe 21
3eMHOMY POKY.

Y «pasrap» niTHbOro ce3oHy B NiBHi4HiX NiBKyni YpaHy
be3nepepBHUM AeHb TpuBae Ginble 20 3eMHUX POKIB. YBECb Liey
Yyac niBAeHHa NiBKyns 3aHypeHa B CyUifibHY TEMHOTY — TaM «3UMay,
AKY MOXXHa Ha3BaTu U NOJIAPHOIO HiYYIO.

Y BeCHsIHUM i OCiHHIN nepioan Ha YpaHi BigbyBaloTbCcA Woa060BUN
cxig i 3axia CoHus.

Aani no mipi 3cyBy nnaHeTu B3AOBX op0biTM A0 obnacri,
BiANOBIAHIWA 3MMi B NIBHIYHIN NiBKY”Ni, eKCTpemanbHi ymoBU
OCBITNEHOCTi HacTalTb 3HOB, arie Ternep yxe NOCTiINHO OCBITNEHOID
CTa€ niBAeHHa NiBKysA, a NiBHIYHA 3aHYPHOETbLCA OinbL HiX Ha 20
3eMHUX POKIB Y XONOAHMN MOPOK MOFIAPHOI HOMi.

e Ha nontocax i Ha ekBaTopi 3mMiHa Nip poKy BiAOyBaEeTLCA abCONOTHO
no-pisHomy. Ha ekBaTopi ypaHOBMM pik BKItOYaE 2 nita i 2 3umy, i
TpUBanicTb LUMUX Ce30HIB BignoBigae manxe 21 3eMHOMY POKOBi. A OCb
Ha nosrocax oyBae€ nuiue no o4HOMY Ty i OAHIN 3UMi. 3aTe TPMBaKOTb
BOHU TaM B 2 pa3u A0BLUe, HiXK HAa eKBaTopi — No 42 3eMHUX POKMW.



o Kinbus YpaHy — cucrtema o
NNaHEeTHUX Kineub, LLO

OTOYYHOTb YpaH

e 3 MOMEHTY BIOKPUTTS
YpaHa B HbOro 3HanLnm

10 kineup.

e Kinbuga B YpaHa He Taki, 9K
y CaTtypHa: BOHU Oyxe
TOHKI, OyKBanLHO
HUTKONOAIOHI, | nobaynTn
IX MOXHa nuule 3a \
OOMOMOrolo cneujianbHux |
METOAIB CNOCTEepPEXEHD.

Kinbua YpaHa

¢/R1986U2

erccm,qa

J:le‘meMOHa
Kopaenusa

: i







Konbua YpaHa

1965

NMoBepxHOCTb KONey
Hanpasnexa Ha ConHuye
(NMNponer Bospxepa-2)

2007
Konbua pacnosnoxxeHsbl

pebpom k ConHuy



CynyTHUKM YpaHa

e - PYyXarTbCS He B NNOLMHI noro opodiTu (AK ue
BiAOyBa€eTbCA 3 CynyTHUKAMM BCiX iHLWMX NNaHeT),

a Mauxke nepneHAUKYNApHO in. Lle yHiKanbHuUu
BuUnaaokK y CoHAYHIn cuctemi. 3apas Bigomo 26
CYynyTHUKIB YpaHa, § HanbinbLw BenuKnx BIiOKPUTI BXe
AaBHO, NepLwux 2 3 HUX BUABUB caM [ epwiens B 1787
poui.

o lNopywyroum acTpOHOMIYHY Tpaauuiro, WO BUMarae
Opatu Ha3Bu ANA nrnaHeT i CynyTHUKIB 3 MidpbonoriyHnx
CHOXeTIB Pi3HUX HapoAiB, CYNYTHUKU OTpMMarim iMmeHa
nepcoHaxiB i3 TBOPIB aHIMINCbKUX NiTepaTopiB —
LLiekcnipa i Nona.









[ ONOBHI CYyNYyTHUKW
MipaHpa

o MipaHaa — HanbrIMKIni |
HaMMeHLLUUN cepen N'aTu
BENMMKNX CYNYTHUKIB YpaHa.




TuTaHINA

TutaHia — HanbinbLIWK
CYNYTHUK YpaHa, BIOKPUTUN
Binbamom l'epwienem B 1787
poLlil.




OOGepoH

e O6GepoH — Apyrvin 3a po3mipom
Ta Macoo CYNyTHUK MIaHeTun
YpaH, geB'aTnn 3a Mmacom
CYNYTHUK NNaHET COHAYHOI
cuctemMmun. Takox BIAOMUN SK
«YpaH IV».




Bunanmictb

e YpaH iHoAl 6a4MMo HEO3DPOEHNUM OKOM Y
OyXe ACHY HIY; OOCUTb NPOCTO 3HAUTU
noro 3 DIHOKNEM (AKLO BM TOYHO 3HAETE,

KyOu OUBUTUCA). Y Manum Teneckon
BUOHUW OUCK.



Micii go YpaHa

o B okonuuyax YpaHa nobyBaB TiNnbK1 oauH
KOCMIYHNIAIG -;. paT "Bos=|n>|<ep -2", Lo '

nponeTiB H' B
30BHILUHBbOIC







I lmaHema




pUMCcEKoro Bora mopsi HETITRE



IcTOopryHa aoBiAaKa

e [lnaHeTa Oyna BigkpuTa
23 BepecHA 1846
loraHHOM ['anne B
bepniHCcbKIN
obcepBaTopil.




OCHOBHI AaaHi

Bocbma nnaHeta Big CoHus ;
CepepHs BiactaHb nnaHetu Big CoHua gopiBHioe 30.1 a.0. ;
Pagiyc 24 622 kv, B 4 pa3u binblwe pagiyca 3emni ;

Maca HentyHa B 17,2 pasiB binbLwie macu 3emni i JOPIBHIOE
1,0243-102 Kr ;

BiaxuneHHsa oci — 28° 32" ;

[prcKopeHHs BinbHOro nagiHHa g = 11,15 m/c?;
[yctnHa YpaHa p = 1,638 r/cv’;

1 pik = 164.79 3eMHI poKU ;

[Mepion obeptaHHA — 15 ron 57 xB ;

CpenHsaa temnepatypa — -210 ° C;

Bik — 4,5 minbspaa pokis ;

Bigomi cynyTHUkn — 14.



e 7K Ha OyOb-sIKin ra3oBin NMraHeTi, Ha
HenTyHI AMYTb BITPU 3 AyXXEe BUCOKUMU
luBngKkoctamu. BiTpn HentyHa HanwBmuAaLwLi

B COHSAYHIN CUCTEMI, IX WWBUAKICTb OOCHArae
2000 km/ron.






Cknan

o bypnoBsa i Habip cknagoBux HenTyH efnieMeHTiB,
MabyTb, No4iOHI YpaHy: pi3HOMaHITHI “kKpurn" abo
3aTBepaini rasv 3 ogepxaHnum onmabko 15%
BOHIO | HEBENNYKOI KINIbKOCTI renito.

e AKI YpaH, i Ha BigMIHY BIA KOniTepa i3
CatypHoM, HenTyH, MOXNMBO, HE Ma€E YiTKOro
BHYTPILLUHBLOrO po3LlapyBaHHS.

o Are HanOIinbL NMOBIPHO, Y HEOIO € HEBESNUNYKE
TBEpAEe AP0 (piBHE Mo maci 3emni).



BoAaa, meTaH,
aMMUaK

Huakmin
BOA0POA

Aapo u3
COCAMHEHUMH
KPEMHUA U
MeTannoe



ATMocdgepa HenTyHy

o ATMOCMepa HenTyHa - ue, 30e0inbLoro,
BOOEHbL | rerniy 3 HEBENUKOK OAOMILLKOK
vietany (1%).

o CUHIN KOMip HenTyHa € pe3ynsratom
NornMHaHHSA YepBOHOrO CBITNa B aTMoCcepi
LM ra3om - aK | Ha YpaHi.



R GEGIE

e Hanbinbw Bigomoto
aetannto Ha HenTtyHi byno
Benuka TemHa lNnama B
niBaeHHIN niBkyni. BoHa
Morna OyTy NOTOKOM, LLO
CXOOUTb BIO HWXKHIX LWapiB
aTMocdoepu OO0 BEPXHIX,
ane cnpasXHs npupoaa
MOro 3anmLIaeTbCA NOKK
TaEMHULEID.




o [lpoTe cnoctepexeHHa HenTtyHa 1994p.
nokasytoTb, Wo Benuka TemHa [Nngama 3HukNa!
BoHo abo npocTo po3cisinacs, abo NocTiHO
NpuxoBaHoO Nig atMocepolo.

o Kinbkoma micausmu nisHiwe 6yno BUABNEHO
HOBY TEMHY NNAMY B NIBHIYHIM NiBKYNI HenTyHa.
Lle BKa3ye Ha Te, Wo atmocdepa HentyHa
3MIHHOETbLCSA LLUBUAKO, MOXINBO, YePE3 HEBENMUKI
3MIH 00 PI3HUUAX TeMnepaTyp MK BEPXHIMU |
HVXKHIMIW LWapaMn xmap.



Kinbua HentyHa

HenTyH Takox mae Kinbus. BoHn 6ynu
BIOKPUTI Npn 3aTEeMHEHHI HenTyHOM
oaHiel 3 3ipok y 19871-my pouil.

Y HenTyHa € KinbLeBa cuctema , xo4a
HabaraTto MeHLU iCTOTHA , HiXX, NPUMIPOM,
y CaTtypHa . Kinbus MOXYTb CKnagaTucs
3 KpUXXaHNX YacCTOK , MOKPUTUX
cunikatamu abo 3acHOBaHMM Ha Byrnedi
MaTepianom

OpaHe 3 Kineub Mae 3auikaBneHy
BUKPUBIIEHY CTPYKTYpY. MNoaidHo
YpaHoBuM i KOniTepcbKknM, Kifnbus
HenTyHa gayxe TemHi i 6yoosa 1x
HeBigoMa.




CynyTHuKkn HenTtyHa

Y 1846 p. Bineawm Ilaccennom BigKpuB nepLunm
CYyNnyTHUK HenTyHa, Ha3BaHUM IM [pUTOHOM.

Y 1949 p. Kovnep BIgKPUB OAPYrnMn CyNnyTHUK
HenTyHa | Ha3BaB noro Hepeigoto.

CynyTHukK: [poteyc, Jlapicca, HecniHa,
lanateq, Haapa, Tanacca d0ynu BiOKpWUTI
amepukaHcbkumu AMC B 1989 pou.

B naHun yac y HentyHa BigomMo 14 npupogHux
CYNYTHUKIB.



[onoBHUU CYyNYTHUK
TpUTOH

e TPUTOH HaANMOINbLLUNA
I3 CYNYTHUKIB
HenTyHa, BIOKPUTUN
Y. Ilacenewv B 1846
poLi BCbOro 4Yepes
KiNlbKa TUXXHIB nNicng
BIOKPUTTA CaMoOro
HenTyHa.




Bunanmictb

e HenTtyH mMoXxe Oyt nobayeHnn y BIHOKIb
(AKWwo Bun 3HaeTe TOYHO, Kyau OUBUTUCK),
ane HaBiTb Y BENMKUWN Teneckon HaBpaa yun
MOXHa 0a4ynTu Wo-Hedyab, KpIim
HeBeNnnYKoro gmcka.



Micii oo HenTtyHa

e Y 1977 poui nabopaTopieto peakTUBHOro pyxy byna
3anyLleHa Mii‘ “Boamkep-27, wo nponeTtina nos3 HentyH y

eTi HenTyH. Ane y 2035 poui
«Neptune Trition Orbiter».






