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di3uka i acTpoHOMIsA

Ypok 61-62

Tema ypoky. IIpupoaa tii CoHSIYHOI cHCTEMU.

Meta ypoky: nat yuHsMm ysBiaeHHS Ipo COHSIUHY CUCTEMY;
® TI03HAMOMHTH iX 13 MoaensaMu COHSYHOT CUCTEMHU;

PO3MIISIHYTH TTOPOAY TiJ, 110 BXOJATh 10 COHSIUHOI CUCTEMU;

PO3MIISIHYTH B3a€EMO3B’ 130K MK MicsieM 1 3emiiero;

pPO3BUBATH YSBY, TBOPUE MUCIICHHS;

BUXOBYBATH MPAIeIIO0HICTh Ta HAMOJICTJIUBICTb.

Marepiaiu 10 YPOKY:

VYeci Tina, mo pyxarTbcs HaBK0JI0 COHIISI, yTBOPIOIOTh B CYKYITHOCTI IUIAHETHY
cuctemMy, ska Ha3uBaeTbcsi CoHsiuHOl. CoHsiUHA cucTeMa — L€ po3Maita i
rycroHaceneHa ciM’s. Y BuBYeHHI COHSIYHOI CHCTEMH 3a OCTaHHI POKU JOCSTHYTO
3HAYHUX ycHiXiB. Ajne i chopMyJIbOBaHO HOBI MUTAHHSA, BIINOBiJECH Ha sKi BCE IIIE
HEeMae.

1. Mnaneru 3eMHOI rpynu

Jlo HaBKOJIOCOHAYHUX IUJIAHET 3€MHOI Tpynu Hanexarb Mepkypiii, Benepa, 3emis it
Mapc.

Ak 1 3emutst, Mepkypiit, Benepa 1 Mapc — 11e
IUTAHETU BIJHOCHO HEBEJIMKMX PO3MIpPIB 1 Mac, 3
TBEPAUMU TOBEPXHIMH, pelbed SKUX Mae
cniibHl  pucH. CepellHe 3HAYEHHA TyCTHH
PEYOBHMHM LUX IUIAHET Yy KIJIbKa pa3iB OLIbIIE 3a
ryCTUHY BoAu. Te, 0 T'YCTMHU MarOTh OJIM3BKI
3HAQ4YEeHHS, BKa3y€ Ha CXOXKICTb XIMIYHOIO
ckJlany ixHix Haap. [maneTu 3eMHOI IpyNH CKIAAAIOTHCA MEPEBAKHO 13 CUITIKATHUX TOPIT 1
METaJliB.

Mepkypiu § HaOJmKYa 10 Conus
miaHera. Mepkypii € EHJOT€HHE IaCHBHOIO IUIAHETOK 1
3HAXOJIUThCS, OYECBUIHO, HA NPUMITHBHIA CTajaii KOPOBOTO
po3BuTky. Ilnanera po3sramoBana Big CoHllg Ha BiacTaHi 58
MiH. kM. [loBHUI 00epT Ha HEeO1 3aBepirye 3a 88 110, mepion
obeptanHsT Mepkypisi HaBKOJO CBO€i ocl JopiBHIOE 58,65
Hobu, Tto6TO 2/3 ¥oro obGeptanHsi HaBkojio CoHil. Take
oOepranHs € nuHaMivHO cTiikuM. CoHstuyHa 100a Ha Mepkypii
TpuBae 176 nHIB.

Bics obepranns Mepkypiss Mmaiixke NeprneHIuKyIspHa 10
TJIOMMHU HWOoro opOiTH. SIK CBimuYaTh PaglOCIIOCTEPEKEHHS, TeMIlepaTypa Ha TOBEPXHI
Mepkypisi B myHKTi, s¢ COHIle 3HAXOAUThCA B 3eHiTi, csarae 620 K (347 C). Temneparypa
HiuHOT miBKyi 6m3bko 110 K (-163°C).

Vs nmoBepxHst Mepkypist TOISITKOBaHA KUTBLIEBUMHU CTPYKTYpaMH Pi3HOTO po3Mipy (710
120 kM y TmomepeyHWKy), HaAraayloud UM HaigaBHinty ¢dopmariito Micsis, ane




BIJIPI3HSAIOYNCH BiJ HEl HU3BKOIO BIIOMBHOIO 31aTHICTIO (anmpOemo 0,056). 3a momomMororo
pPamIOCTIOCTEPEIKEHh BAAJIOCS BU3HAYWTH TEIJIOBI BJIACTUBOCTI 30BHINIHHOTO TOKPUBY
IJIAaHETH, IO BHSIBWIMCS OJM3BKUMH JI0 BIJIACTHBOCTEH TOHKOIIOAPIOHECHUX IIOPiA
MicsgHOTO peroiity. [IpuumHOI0 Takoro CTaHy TOpia, HaWiMOBIpHINIE, € Oe3nepepBHi
yIapy METEOPHTIB, 10 MaiKe He MOCIabII0I0THCS PO3PIIKEHOI0 aTMocheporo Mepkypis.
AtMochepa Mepkypis, y TOPIBHSHHI 13 3€MHOI0, CHJIBHO PO3PI/DKEHA. 3a JTaHWMH,
OTPUMaHMMHM 3 MIKIUTAHETHOI cTaHIlli "Mapunep-10", 11 rycTHHA HE MepeBepITy€e TYCTUHY
3eMHOi1 aTMochepu Ha BucoTi 620 kM. Y ckiaai atMocdepu BUSABIICHA HEBEIMKA KIJIbKICTh
BOJIHIO, TeJI1I0 M KUCHIO, MICTIThCS M JIesK1 IHEpTHI ra3u, HAaIPUKJIaJl, aproH 1 HEOH.
Benepa Q - apyra Bix Conms (108 mumH. km) Ilepion
obepranHs HaBkojio CoHrg - 225 mi6. Ilinm yac HUXKHIX
3'emHaHbL MOKe HaOmmkatuca g0 3emial g0 40 MIH. KM,
TOOTO Oy>k4Ue Oyb-AKO01 1HIIOT BelrKoi riaHneTu CoHSYHOT
cuctemu. CuHOIWYHMI mTepioA (BiA OJHOTO HMKHBOTO
3'€MHaHHA 10 1HIIOTO) AopiBHIOE 584 nob6u. Benepa -
Haifsickpasiie cBITWIO Ha HeO1 michs CoHi i Micsis.
JlociKeHHS 11€1 MJIaHeTH HaJA3BUYAHO YCKIIaIHEHE Yepe3
il Ay’Ke IUIbHY 1 MOTYTHIO aTMocdepy, 10 CKIa/IaeThcsa Ha
95% 3 monexkyn Byraekucioro razy CO0,, mpubmuzno 2%
a30Ty ¥ 1HepTHUX rasiB, Oym3bko 0,1% KHCHIO, HEBEIMKOT
KUJIBKOCT1 OKHCY KapOOHY, XpOMOBOJIHIO 1 pTOpOBOIHIO, 1 0,1% BOASHOI apwu.

Hiametp Benepu - 12 100 xm (95% niametpa 3emii), maca - 81,5% macu 3emui, abo
1/408 400 macu CoHrys, Temmepatypa 6ims moBepxui Benepu csrae 750 K (480 'C), a trck
90 atm. 3HOBY X uepe3 Ay>Ke HIUIbHUM XMapHHUM map, M0 OTOPTaE 10 MJIAHETY, JOBrO HE
BJIaBaJIOCS] BCTAHOBUTH Iiepioj; obepranHs Benepu. Tibku 3a JOMOMOTOIO pajioioKariii
3'sicyBald, 10 BiH JOpiBHIOE 243,2 no6u, npuuomy Benepa obepTaeThcsi B 3BOpOTHUM OIK Y
MOPIBHSHHI 13 3eMJIEI0 1 IHIIMMU TUTAHETAMH.

Byrnekucnuii ra3 i BoAsHa Mmapa CTBOPIOIOTh B aTtMocdepi Benepu mapHUKOBHIA
e(eKT, 0 MPU3BOANUTH JI0 CHIIBHOTO PO3IrpiBaHHA MaHeTu. [lapHuKoBU eEeKT BUHUKAE
yepe3 Te, 110 BYTJIEKUCIIHM ra3 1 AesKi 1HIl MoJieKynH, Taki sk H,0, He3Baxkaroun Ha Te, 110
iX Majo, 3HaYHO MOMIMHAIOTH 1H(QpadyepBOHE BUMPOMIHIOBAHHS.

XMapuuii map Benepu, 3a gaHumu, oTpuUMaHMMHM 31 craHuiid cepii "Benepa',
po3TarioBaHuil Ha BUCOTI 49-68 KM HaJ| TOBEPXHEIO, a 32 TYCTUHOIO HAraaye JerKui TyMaH.
Ane BelMKa JIOBXHMHA XMapHOro Iapy poOWTh WOTO 30BCIM HEMPO30OPUM IS
crioctepexkenHs 13 3emui. IlepenOavyaeThes, M0 XMapu CKIAMAIOTHCS 3 Kpameib BOJHOTO
po3unHy cipyanoi kuciioTu. OCBITICHICTh Ha TTOBEPXHI B JICHHUI yac moai0Ha 10 3eMHOI y
IIOXMYPHUU JICHb.

AtMocdepuuii Tuck 61 moBepxHi Benepu ckimanae 6mm3pko 9 Mlla, a ryctuna y 35
pa3iB MepeBHINy€E TyCTHHY 3eMHOI atMochepu. KibKicTh ByrieKUCIOro razy B arMocdepi
Benepu B 400 Tuc. pasiB Ouiblie, HIX Y 3eMHil atmocdepi. [IpuunHoo 11poro, iIMOBIpHO, €
IHTEHCUBHA BYJIKAaHIYHA JISUIbHICTh, a KPIM TOT0, BIICYTHICTh Ha IUJIAHET1 ABOX OCHOBHUX
MOTJIMHAYIB BYIJICKUCIIOTO ra3y - POCIMHHOCTI W OKeaHy 3 HOro mjiaHkToHoM. HaiiBuii
mapu atMochepu BeHepu ckiamaroThCsl TOBHICTIO
3 BoAHIO. BosHeBa aTMocdepa MpoCTATaEThCS 0
BucoTH 5500 KM™.

Mape C 3a posramiyBaHHAM 4eTBepPTa Bil
CoHug mianera




Ha 3opsiHOMy HeO1 BOHA BUTUIAIAE K HEMUTOTIMBA IATKA YEPBOHOTO KOJILOPY, SKa
Yac BiJl 4acy 3HAYHO TMEpPEeBEpPIIye 32 OJUCKOM 30pl MEpIIoi BeMUYuHU. Mapc mepiogudaHo
MiIXOMUTh 10 3eMITi Ha BIICTaHb 10 57 MIIH. KM, 3HAYHO OJIMKYE, HIXK OyJlb-sKa TUTAHETA,
Kpim Benepu.
3a miamerpoM Mapc Mmaibxe BAaBiui MeHmmii 3a 3emmio i Benepy. Ilnmanera orouena
ra3oBOI0 O0OJIOHKOIO - aTMoc(eporo, Mo Mae MEHITy TyCTHHY, HiK 3eMHa. ATMmocdepa
Mapca cknagaeThes 3 Byriekuciaoro ra3y (0,95 3a o6'emom), azory (0,027), aprony (0,016),
kucHio (0,02) 1 Boasuoi mapu (0,01-0,015).

EninTuuHicTh MapciaHChKOi OpOITH MPHU3BOJAUTH 10 3HAYHUX PO3XOJKEHb KJIIMaTy
MIBHIYHOT ¥ MIBJAEHHOI MIBKYJIb: Y CEpPEAHIX MMPOTaX 3MMa XOJIOAHIIIA, a JIITO TEIUTIIIE,
HDK y MIBACHHMX, aje KOPOTIIA, HDK y MBHIYHUX. MaKCUMaJbHO BUCOKa TeMIIepaTypa Ha
oo, 3BepHeHoMy 10 Conng, -33°C, HaliHWK4Ya - OOJM3Y MiBAEHHOTrO mojtoca -139°C,
no0JM3y MiBHIYHOTO Mnosoca -123°C.

B armocdepi Mapca crocTepiraroTbcsi XMapu 1 IPUCYTHIHM OUIBII-MEHIN IIiIILHUAN
CEPHaHOK 13 IPIOHNX YaCTOK MUY M KPUCTAIUKIB JIbOAY. 32 BiICYTHOCTI XMap BuHO, L1{o
razopa 00o0JloHKa Mapca 3HayHO MpO30pilIa, HDK 3€MHA, 1 YJIbTpadiosieTOBl MPOMEHI,
HeOe3neyH1 JJisl J)KMBUX OpraHi3MiB, BIUIMBaIOTh Ha TuiaHeTy. CoHsiuHa n00a Ha Mapci
TpuBae 24 rogunu 39 xB. MapciaHCbKUi pik TpUBae 0JM3bK0 686,9 AHIB.

Mapc mae aBa HeBeamki cymyTHuku - ®Dodoc (27 km) i
Heiimoc (15 km). CynyTHUKH 00€pTalOThCS CHHXPOHHO 3
riaHeToro (y IUJIOMIMHI 11 €KBaTopa) MO KPYroBUX oOpOiTax
paziycom 6 1 20 THC. KM BIAMOBIAHO. 3a TIOTOMOTOI0 KOCMIYHHUX
amapariB yCTaHOBJIEHO, III0 CYIMYTHUKH MAalOTh HENPaBUIbHY
dbopMy #H y cBOEMY OpOITaJIbHOMY IIOJIOXKEHHI 3aJIHIIAIOTHCS
MOBEPHEHUMHU JI0 TJIAHETH 3aBXK/U OJTHUM 1 TUM Ke OOKOM.

[ToBepxHs CyIMyTHUKIB CKJIAJIA€THCA 3 AY’KE TEMHUX MIHEPAIiB 1 BKPUTA YUCICHHUMHU
Kparepamu, oauH 13 sikux (Ha doboci) mae momepeuHuk Onu3bko 5,3 kM. Kparepw,
HaMIMOBIpHIIIE, BUHUKIM B PE3yJbTaTl METEOPUTHOro OOMOap/yBaHHSA, a IMOXOKEHHS
CHUCTEMH PIBHOOKHUX OOPO3€H 3aTUIIAETHCS HEBIJOMUM.

KyroBa mBuakicte opOitampHOro pyxy @PobOoca HACTIIBKM BeJHKa, IO BIH,
00TaHsII0uYM 0CbOBE OOEpPTaHHS TJIaHETH, CXOAUTh, HA BIAMIHY BiJl IHIITUX CBITHJI, HA 3aX01l,
a 3aXO0QUTh Ha CXO/Il.

2. Ilnaneru I'iranru.

Onitep, Carypn, Ypan Ta HenTyH Ha3zuBaroTh IjiaHeTamu-rirantamu. LI mianeTu.
CoHSIUHOI cUCTEMU HAWOUIbIII 3a pO3MIpaMU Ta Macolo.

FOmnirep %4 . HalOUIbIIA TUIAHETY L€l rpynu 1 5 miaHeTa BiJ
Conng. Bice obepranns HOmitepa Maibke NepneHAUKYISPHA [0
IUIOIIMHUA HOro OpOITH, TOMY CE30HHHX 3MIH YMOB OCBITJICHHS Ha
HBOMY HEMAE.

FOmitep —  HaiiGinbina mianeta COHIYHOT  CHUCTEMHU, Ta30BHIMA
rirant. Moro exBartopianbuuil pajiyc nopiBHioe 71,4 THC. KM, 1O B
11,2 pa3u nepeBuiiye paaiyc 3emii.

FOmiTep — enuua maHeta, ais skoi meHTp Mac i3 CoHileM mepedyBae 1mo3a MeKamu
Conris (Ha BiacTaHi npuOIn3HO 7% COHSYHOTO pajiyca).

Maca IOmnitepa B 2,47 pa3u nepeBulllye CyMapHy Macy BCiX 1HIIMX miaHeT COHSYHOI
CUCTEMH, pa3oM y3aTux, B 317, 8 paziB — macy 3emui i npubauzao B 1000 pa3iB MeHIie
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macu Conmsi). T'ycruna (1326 xr/m®) mpuGmusso nopismioe ryctuni Comust i B 4,16 pasis
nocTymnaerbes ryctui 3emii (5515 kr/m®). Cuna TSKIHHS Ha HWOTO TOBEPXHI (SIKOIO
3a3BUYail BBXKAIOTh BEPXHIH mmap xMap) OuIbll HIX y 2,4 pa3u MepeBepllye 3eMHY: TiJI0,
ke Mae macy, Hanpuknana, 100 xr, Oyae BaKWTH CTUTHKHU JK, CKITBKH Ha MOBEPXHI 3emut
BaXUTh T110 Macoro 240 kr. Lle BinnmoBigae MpUCKOPEHHIO BUIbHOTO MaaiHHA 24,79 m/c* Ha
FOmitepi (mpotu 9,80 m/c? s 3emii).

Cepenns Bincranb Mixk FOmitepom 1 Conniem ctanoBuTh 778,57 MiH kM (5,2 a. 0.), a mepiof
obepranHs nopiBHIoe 11,86 pokiB. OCKIIbKH eKCUEHTpUCUTET opOiTu FOmiTepa nopiBHIOE
0,0488, To pi3Huid Biacraneut 10 CoHId B epureii Ta adenii CTaHOBUTh 76 MJTH KM.

VY BCIX MJIaHET-TIraHTIB OOEPTaHHS HABKOJIO OC1 JOCUTH IIBHUJIKE, a TYCTHHA Maja.
BnaciiIok 1b0ro BOHU 3Ha4YHO CTHCHYTI.

Cwmyru xmap BuaHO Ha FOmiTepi HaBiTh y cinabkuil Teneckomn. FOmiTep obepraeThes
30HaMHU - YUM OJIFDKYE JI0 TIOJTFOCIB, TUM TMOBUIBHIIIE. Ha ekBaTopi mepioa o6epTanHs 9 To/I.
50 xB., a Ha cepeaHIX MIMPOTAaX Ha KiJbKa XBUJIUH TPUBAMIIINN. AHAIOTTYHO 00EPTAIOTHCS
1 1HIII TUTAHETH-TITaHTH.

OcCKUIbKY IUTAaHETU-TIFaHTU AyXke BiananeHi B CoHLs, iX TeMiepaTypa (IpuHaiMHI
HaJ IXHIMH XMapaMu) Ayxe Hu3bka: Ha FOmitepi - 145 °C, na CatypHi - 180 °C, Ha Ypani i
HentyHi e Huxkya.

ATMoc(epu IUIaHET-TITaHTIB MICTATh MEPEBAXKHO MOJIEKYJISIPHUN BOJEHB, a TAKOX
metadn CH4 1, MaOyTh, Oararto reinito, a B armocdepi FOmitepa BusiBiieHo mie i amiak NH3.
Bincytaicte ecmyr NH3 y ciekTpax OuIbI BiIJIaJIeHUX IIJIAHET MOSCHIOETHCS THM, IO BiH
taM BuMep3. [Ipu HU3BKIM TemrepaTypl amiak KOHJEHCYETbCS, 1 3 HBOTO, OYEBHUIHO,
CKJIaJaroThes BuauMi xmMapu FOmitepa.

[HTEeHCUBHI pyXH, MO OXOIUTIOIOTh XMAapHUW 1 CYCIHI 3 HMM IIapu aTtMocdepu,
MaloTh CTIMKUN XapakTep. 30KpemMa, TAKUM CTIHKUM aTMocepHUM "BUXOpOM" € 3HAMEHHUTA
UepBoHa 1misiMa, sIKy crioctepiratoth Ha FOmiTepi Bxke monas 300 pokis.

VY ueHTpl miaHeTd, A€ TEMIepaTypa MOXE JOCSraTH KUIbKOX THCSY KEJIbBIHIB,
MICTUTBCS PIJIKE PO, IO CKIIAIAE€ThCS 3 METaliB, CUIIKATIB 1 BOJHIO B METalluHii (a3i,
ska HacTae mpu TUcKy nopsiaky 1011 Ila (1 muH. atmocdep). YV 1975 p. meraniuny ¢dazy
BOJHIO BJIaJiOCsl €KCIIEPUMEHTAJIbHE AICTaTH Ha 3eMJll, M0 MIATBEPIKYE MPABUIBHICTH
TEOPETUYHHUX PO3pPaxyHKiB BHYTpilIHbOi OynoBu FOmitepa

3aBasiku MarHiTHOMY noito FOmitep Mae mosicu pajiaiii, NOAIOHI 10 3€MHHUX, aie
3HauHO OinbImi Bin HuX. Moro marmitocepa NpoCTATaeThcs HA MiNBHOHH KiJTOMETpIB,
OXOIUTIOIOYM YOTUPH HAMOUIBIUX cynyTHUKHU. FOmiTep - [pkepeno pajaioBUIPOMIHIOBAHHS.
KocwMmiuHi anapaTu 3apeecTpyBajii Ha HhOMY MOTYTHI criajaxu OJIMCKaBOK.

Carypu I\ mocra 3a Bimgaaenictio Big CoHud Tat
npyra 3a po3mipamu mianeta COHIYHOT CUCTEMU.
CarypH mBHAKO 00epTaeThcs HABKOJIO CBOEI oci (3
nepiogom — 10,23 roaMHM), CKIATAETHCA TEPEBAXKHO 3
PIAKOTO BOAHIO 1 TEJI0, Ma€ TOBCTUM Iap aTMocdepu.
Hagkomno Conis CatypH obGepTtaeThes 3a 29,46 3eMHHUX POKIB
Ha cepenHii BIJICTaHI 1427
MJIH KM. ExBatopiansHuit giameTtp BepxHboi Mexi xmap — 120 536 kM, a nonsipHuit — Ha
KUJIbKa COTeHb KiJIoMeTpiB MeHmmil. B atMocdepi Carypna mictutbes 94 % Boauto 1 6 %
renito (3a 06'emom). Moro maca y 95 pasiB Ginblua 3a Macy 3eMili, MarHiTHe IOJNE TPOXH
cnabme 3a 3emHe. BBaxkaerbcsa, mo CaTypH Mae HEBENHMKE SAPO 3 CHIIKATIB 1 3aii3a,
MOKPUTE JIOJOM 1 TIMOOKHUM IIIApOM PiJIKOTO BOIHIO.
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3oBHimHS atMocgepa CaTypHa ckinanaeTbes Ha 96.3 % 3 MOJNEKYJISIPHOTO BOJHIO 1 HA
3.25 % 3 renito mo 06'emy. Yactka remitro B atMmocdepi CarypHa 3HAYHO MEHINA HIX Ha
Coni. YacTka BMICTY €JI€MEHTIB Ba)XUUX 3a Tejiil TOYHO HE BiJloMa, ajie MPUITyCKAEThCS,
II0 MPOMOPIIIi Taki X, 5K 1 npu popmyBanHi Consiunoi cuctemu. [ToBHA Maca IUX BaKuux
eJIEMEHTIB OIiHIOeThCsA B 19-31 mac 3emuti, iX 3Ha4HA YaCTHHA 3HAXOAUTHCS B 00JIACTI sIpa
CarypHa. B aTMocdepi Oymo 3aJIETEKTOBAHO
CNI amiaky, alleTUIICHY, eTany, rpormnany, (pocoiny i metany. BepxHi rapu XMap
CKJIIAIOThCS 3 KPHUCTAJiB amiaky, a HIKYl IIapu CKIAJAIThCA 3 T1ApOCyIbdiay
amonito (NH,SH) abo 3  Bomu.  VYiaerpadioneroBe  BumpomiHroBaHHS COHIIA
BUKJIMKA€E (POTONI3 METaHy y BEpPXHIX IIapax arMoc(epu, 0 NPUBOAUTH IO peakuiil 3
YTBOPEHHSM BYIJIEBOJHIB, fAKI IOTIM OIyCKalOTh HIKYe 3aBasku audysii. Llei
(OTOXIMIUHUHN [IUKI MOAYIIOETHCS PIYHUM CE30HHUM LUKJIOM CatypHy.

BizutHoto kaptkoro CaTypHa € BIIOMI KUIbLA, IO ONEPI3yIOTh IUJIAHETY
HABKOJIO €KBATOpa M CKIIAJAIOThCS 3 0e3/iui KPKaHUX YacTOK pPO3MipaMH YacTOK Bif
MUTIMETpa 110 ACKIIbKOX MeTpiB. Bick oOepranns CaTypHa HaxwieHa J0 IUIOIIMHU
1oro op0OiTu Ha 26° 44', ToMy niJ 4ac pyxy opOITOIO0 KUIbLS 3MIHIOIOTh CBOIO OPIEHTALIIIO
BiIHOCHO 3emJi. Konu muionyHa Kiielp nepeTuHae 3eMIll0, HaBITh Y CEPE/IHI TEJIECKOIHU
no0aYUTH X HEMOXJIMBO, TOMY IO TOBIIMHA KIJIEIb — YCbOI'O KUIbKa JECITKIB METPIB,
xoua ixHs mmpuHa carae 137 000 km. Kinbig obepratorhest HaBkos1o CaTypHa i, BIIIOBITHO
10 3akoHIB Kemepa, mBUAKICT OOEpPTaHHS BHYTPIMIHIX YACTHH KUIbI OUIbINA, HIXK

3OBHimH —
DV

ICHye TPU TOJIOBHUX KUIbIS, Ha3BaHuUx A, B 1 C BOHI/I no0pe TMOMITHI 3 3eMm
Cnabun kubls HasuBaroTh D, E Tta F. Ilpu 6mmxuomy po3risial Kijdelb BUSBISETHCS TyxKe
O6arato. Mixk KUIBIISIMU ICHYIOTH IIUIMHH, /6 HEMa€ 4acTHHOK. HailOinplry mijuHy, SKy
MOXHa TOOAYUTH Yy cepeaHid Teieckon 13 3emii (MK KinblsiMa A u B), Ha3zBaHo
nrimmHoro Kaccini. SIcHUMH HOYaMH y TOTY>KHIII TEIECKOMM MOKHA MOOAUYUTH ¥ MEHII
IMOMITHI I{IJINHH.

Carypn mae nonan 80 cymytHukiB (10 2000 poky Oyno Bimomo 18) 1 12 i3 HUX —
monaa 100 kM y miamerpi.

Twuran, giametp sikoro 5150 kM, — OJIMH 3 HAUOLTBIIINX
cynytHukiB CaTypHa. BBaxkaeTbcs, 1110 CKIIaJl 1 MPOIECH, 10
BIJI0YBaIOThCS B aTMOC(Epi LIbOTO CYMYTHUKA CXOX1 3 TUMHU,

K1 MUTBSIPAM POKIB TOMY MOKHA 0yJ10 O MOOAYUTH B 3eMHII
aTMocdepi. Ioro moBepxHIO HEMOKINBO PO3IHBHTHUCS KPi3b
IMJTy B TYCTiM atmMocdepi, 1o ckiIagaeThes Ha 85 % 3 azorty,

onu3bko 12 % aprony i meHie Hix 3 % meTany.

Ypau & cbroma Big CoHust Beauka miaanera CoHsiaHOL
CHCTEeMM, HAJICKUTH J0 IUIaHeT-TiranTiB. Jliamerp Ypana B 4 pasu,
a floro maca — B 14,5 paza Ouib1I1 32 3eMHI, 1110 pOOUTH KOO
TPETHOIO 32 JIaMETPOM Ta YETBEPTOIO 32 MACOIO MIJIIAHETOIO
CoHSIYHOI CUCTEMU.

VYpan craB mepiow IMijaHeToro, Biakputoo y HoBuil waci 3a
nomoMororo teneckomna. [Ipo  BigkpuTTs VYpaHa aHTIIMCHKUN
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actpoHoM Binesim ['epmiens noBimomuB 13 Oepesnst 1781 poky, ThuM camuMm ymepiie 3
4aciB aHTUYHOCTI po3mupuBIM Mexi CoHsYHOI cucTemMu. Xoda JEKOMM YpaH MOMITHUN
HE030pOEHNM OKOM, PaHHI CIIOCTepirayi HIKOJIM HEe BU3HABAIM YPaH 3a IUIAHETy uepe3 Horo
TBMSIHICTh ~ Ta  TMOBUIBHUM  pyX opOiroro. [lnanera HazBana  iM'sM  aHTHYHOTO
OoxecTBa YpaHa, yocoOaeHHs HeOa Ta MmiTHeOECHOTO TIPOCTOPY.

Ha Biaminy Bif iHmmx ra3oBux riranTiB — Catypha Ta lOmiTepa, 1Mo CKIaaaroThes
MEPEeBAKHO 3 BOJHIO 1 reflilo — y Hajpax YpaHa Ta cxoxoro 3 HMM HenrtyHa BiacyTHii
MeTaJllYHUM BOJIeHb. [IpoTe B HUX € 6arato BUCOKOTEMIEpaTypHUX MOAU(IKAIIN IOy —
3 1€l nmpuyuHUA (paxiBil BUAUIAIM Il JB1 IUIAHETH B OKPEMY KaTEropir0 «KpHyKaHHX
riraaTiBy. YTiM, Ha BiAMiHYy Bijg HemnryHa, Hajmpa YpaHa ckjiaagaroThCsl 31€OUIBIIOTO 3
JBOMIB 1 TIPCHKUX MOPII.

OcHoBy atmocepu YpaHa ckianaioTh BOJAEHb 1 reiiii. Kpim Toro, B Hiii BUsBIICHI
CJIIIM METaHy Ta IHIIKX BYIJIEBOJIHIB, @ TAKOXK XMapH 3 JIbOJy, TBEPIOro aMiaKy Ta BOJHIO.
VYpan mae HaixoJjofHimly IuianetapHy atMocdepy y CoHsuHIN cucTeMi 3 MiHIMAIbHOIO
temneparyporo 49 K (—224 °C). BraxkaeTncs, o YpaH Ma€ CKJIaJIHY IIapyBaTy CTPYKTYPY
XMap, Jie Bojia CKJIaJa€ HUXKHIN 11ap, a METaH — BEPXHiH.

Ak 1 1Hm raszoBi riraHtTH COHSIYHOI CHCTEMHU, YpaH
Mae CUCTEMY Kulelb Ta MarHitocepy. Kpim Toro, HaBKoji0 HOTO
obOepratotbest 27 cynyTHHKIB. OpieHTaniss YpaHa B HpOCTOpI
BIJIPI3HSAETHCS Bij 1HIIUX 1UIaHeT COHSIYHOI CUCTEMH — HOTO BICh
oOepTaHHs JIKUTH HIOW Ha OOIll BIAHOCHO IUIOMIMHU OOEpPTaHHS
HaBkos10 CoHIls. YHACHIIOK bOTro IUIaHeTa OyBae 0OEpHEHOO 110
CoHIls TO TIBHIYHUM TOJIFOCOM, TO TIBJIEHHUM, TO €KBATOPOM, TO
CepeNHIMH IHUPOTAMH.

VYpan mae 27 CymyTHUKIB Ta cUCTeMy Kulellb. BCl CymyTHHKM OTpUMajiu Ha3BH Ha
4yecTh nepcoHaxiB TBOPiB Binbsima  [llekcmipa ta Anekcannpa I[loyma. Ilepmri  nBa
cynyTHUKY — Twuranito it O6epon — 1787 poxy BigkpuB Bimbsim ['epmens. Ille  aBa
chepuuni  cynytHuku  (Apienb Ta YMOpienp) Oymu  Bigkputi 1851 poky Bimbsmom
Jlaccenmom. 1948 poky JIxxepapa Koiinep Biakpus Mipaumy.

Henryn Y mnanera Consunoi CHCTEMH, BOoCcbMa 3a BijjgaieHicTio Bijg CoHig. Bona
yeTBepTa 3a po3MipoMm y COHSUYHIA CHCTEMi, TPETS 3a MacOl 1 HAJCKHTh IO TJIaHET-
rirantis. Ii op6iTa nepetunaeTsea 3 op6iToro Ilnyrona B meskux Micax. Takox opOiTy
Henrtyna nepetunae kometa ['ayies. Maca Hentyna y 17,2 pasu, a giametp ekBaropa y 3,9
pasu OnbIIMi 3a 3eMHUi. [l1aHneTa Ha3BaHa HA YECTh PUMCHKOTO
Gora MopiB. Ioro acTpOHOMIUHHMiI CHMBOI — CTHII30BaHA
Bepcisa Tpusyo1s HenryHa.

Hentyn pyxaerbcst HaBkosio COHIIS €MINTHYHOIO, OJHM3BKOIO
1o kpyroBoi, opbitoto (ekcuertpucuret 0,009); iioro cepemas
Bictanb Big ConHmsg y 30 pasziB Ourbma, HiK Yy 3emi, i
CTaHOBHTH NpUOIH3HO 4497 MitH kM. Lle 3HAUMTH, IO CBITIIO Bij
Connsg no HenryHa ine Tpoxu Outbliie HiX 4 TonuHA. TPUBATICTD
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https://uk.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7%D0%BE%D0%B2%D1%96_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%9E%D1%80%D0%B1%D1%96%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D0%BB%D1%83%D1%82%D0%BE%D0%BD_(%D0%BA%D0%B0%D1%80%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%B5%D1%82%D0%B0_%D0%93%D0%B0%D0%BB%D0%BB%D0%B5%D1%8F
https://uk.wikipedia.org/wiki/%D0%94%D1%96%D0%B0%D0%BC%D0%B5%D1%82%D1%80
https://uk.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BF%D1%82%D1%83%D0%BD_(%D0%BC%D1%96%D1%84%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)
https://uk.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BF%D1%82%D1%83%D0%BD_(%D0%BC%D1%96%D1%84%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)
https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D0%B7%D1%83%D0%B1%D0%B5%D1%86%D1%8C
https://uk.wikipedia.org/wiki/%D0%95%D0%BA%D1%81%D1%86%D0%B5%D0%BD%D1%82%D1%80%D0%B8%D1%81%D0%B8%D1%82%D0%B5%D1%82
https://uk.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F
https://uk.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Neptune_symbol.svg

«HETITYHIaHCBKOTO POKY», TOOTO Yac OAHOTO MOBHOTO 00epTy HaBkosio Conis — 164,8
3eMHHUX pOKiB. BiiacHe oOepTaHHs HACTUTLKH MIBUIKE, M0 A00a Ha HenTyHi TpuBae BChOTO
16 romun. OcpoBuii Haxmn HenTyna — 28,32 ©, mo cxoske Ha Haxuia oci 3emyi Ta Mapca.
Bnacniok 1p0oro miaHeTa BiTdyBa€ CXOXI CE30HHI 3MiHHM. Uepe3 AOBTuid OpOiTanbHUMN
nepiog HenryHa ce30HM TpHBalOTh OJIM3BKO COPOKA POKIB koxumit™. Ockinpku Hentyn He
Ma€ TBEP/10i MMOBEPXHI1, Horo arMocdepi BiaacTuBe nudepeHIiiaibHe 00epTaHHs.

HenrtyH 3a cBoiM ckiagoM Oau3bKUM 10 YpaHa, a 0OH/BI 11l TUTAHETH BIAPI3HIIOTHCS 3a
CKJIaJIOM Bij 1HIIMX TutaHeT-riranTiB — lOmiTepa ta CatypHa. Inkonmu Ypan ta Hentyn
BIIHOCSITh JI0 OKPEMOi KaTeropii «Kprr»aHUX rirantiBy. Atmocdepa Henrtyna, monibHo no
atmocdepu HOmitepa Ta CarypHa, CKIAJa€ThCs B OCHOBHOMY 3 BOJIHIO Ta refito. Crimu
MeTaHy B 30BHIIIHIX IIapax aTMochepu € MPUUNHOIO CUHBOTO 3a0apBICHHS TJIAHETH.

B armocepi Henrryna OymryroTe HaWcuiabHINIT BiTpu cepen ycix rmiaHneT COHSYHOT
cuctemu. Cynsuu 31 coctepexenb xmap «Bospkepom-2y, iX MBUAKICTh MOXKE JOCITAaTH
600 wm/c. Temneparypay BepxHix mmapax atmocdepu Hentynma — Ommuspko —220 °C. Y
LEHTP1 IJIAHETH TeMIEpaTypa 3a PI3HUMH OLIHKaMu CTaHOBUTH npuOmm3Ho 5100 °C, mio
BIJINIOBIJIa€ Temneparypi Ha noBepxHi CoHLA Ta B AAp1 OUTBLIIOCTI BIAOMHX IUJIAHET.

AtMmocdepa Hentyna — e 3/1e01IBIIIOT0 BOJICHD 1 Tl 3 HEBEJIMKOIO
JIOMIIIKOIO METaHy: cuHii komip HentyHa € pe3ynbraroM MOTJIMHAHHS I[MM Ta30M
4epBOHOTO cBiTiIa B atMocdepi. B atmocdepi HenTyHna mMicTUTBCS BellMKa KUTBKICTh JbOY:
BOJHOT0, aMia4HOT0, MeTaHOBOT0. Takoxk B atmocdepi HenTyHa € cniau ByrJIeBOJHIB 1,
MO>KJIMBO, a30Ty. ToBiuHa atMocdepu — Big 10 1o 20 % paniyca moBepxHi, a ii Maca —
He MeHme 5 1 He Outbme 10 % ™acu mianetd. B HWKHIX mapax 30UIBIIYETHCS
KOHLIEHTpal[isl METaHy, BOJISHOI IapH Ta amiaky, MmakcuMmaibHuid Tuck — 10 I'Tla, B 100 000
paziB OLIBIINNA 3€MHOTO.

Hentyn mae 14 cymyTHUKIB, 110 Ha3BaHI IMEHAMH MOPCHKUX
00XecTB B rpeubKiid Miosorii. OQHOMY 3 HUX HAJIEKUTh OLIbII SIK
99,5 % ixHBOI 3arajJbHOI MacH, 1 JIMIIC BiH MAaCUBHHUI HACTIILKH,
mo0 cratu cdepoinanbHuM. Lle TputoH, Binkputuil Binssimom
Jlaccenom Bcworo uepe3 17 quiB michs Binkputta HentyHa.

3. Kapauxkogi njianeru

KapnukoBa mnanera — 11e HeOecHe Tijlo, sike 00epTaeThcsi HaBK0JIO COHIIS, I0BOJII BEITHKE
1 MacuBHe, 1100 MaTu KyJsICTy (GOpMYy, HE € CYIIyTHUKOM (TJIAaHETH) 1 HE OYMILAE OKOJIHUII
cBoei opOitu. Busnauenns Oyno yxBajieHO MiKHApOIHHM acTPOHOMIYHHUM COIO30M 24
cepras 2006 poky Ha po3B's3aHHSA MPOOJEMH BU3HAUEHHS TEPMIHY «TUtaHeTay. Jlms
BUPIIICHHS MUTaHHS MDKHApPOJHUM aCTPOHOMIYHUM COIO30M OYyJIO YTBOPEHO OKpeMHit
«KoMiter Bu3HAueHHS TulaHeTW». [liciasi BHUBYEHHS TMUTAHHS Ta OOTOBOPEHHS KOMITET
3aIPONIOHYBAB BU3HAYEHHS, 3T1JIHO 3 SKUM IUIAHETOIO CJiJ BBaXKaTH HEOECHE TLIO, IO
obepraeThcsi HaBKkOJO COHIS Ta MiA JI€I0 BIACHOTO TSHKIHHS HAOYJIO TiApOCTATUYHO
piBHOBaXxHO1 popmu (T0OTO, popmu, 61m3bKOT 10 KynsacToi). Buznauenus Oyno mogaHo Ha
3aTBepKeHHs reHepanbHoi acambOiiei MAC 16 cepmas 2006 poky. BiamoBigHo 10 1150OTO
BU3HAYCHHS KIJTBKICTh IUIAHET COHSYHOI CHCTEMHU MaJsia 301TBIITUTUCS 10 JBAHAIISTH.
Opnak yyacHUKH acamOuiel BIIXWIMIM TaKy Tporosuiliro. J[uckycis TpuBayia IIe INICTh
THIB 1 HapemTi 24 cepnHs Oyl0 yXBaJ€HO OCTaTOYHE PIMIEHHS, 3TIAHO 3 SKUM 00'€KT
CoHSAYHOT CHCTEMH Ma€ 3aI0BOJILHSATH TPHOM YMOBaM, aOM HA3WBATHCS TIAHETOIO:

1. Bin mae ob6epratucs HaBkojo CoHIsl.


https://uk.wikipedia.org/wiki/%D0%94%D0%BE%D0%B1%D0%B0
https://uk.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BF%D1%82%D1%83%D0%BD_(%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)#cite_note-villard-14
https://uk.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%BD_(%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
https://uk.wikipedia.org/wiki/%D0%AE%D0%BF%D1%96%D1%82%D0%B5%D1%80_(%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
https://uk.wikipedia.org/wiki/%D0%A1%D0%B0%D1%82%D1%83%D1%80%D0%BD_(%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%B6%D0%B0%D0%BD%D0%B8%D0%B9_%D0%B3%D1%96%D0%B3%D0%B0%D0%BD%D1%82
https://uk.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B5%D0%BD%D1%8C
https://uk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BB%D1%96%D0%B9
https://uk.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BD%D1%8F%D1%87%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://uk.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BD%D1%8F%D1%87%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
https://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B5%D0%BD%D1%8C
https://uk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BB%D1%96%D0%B9
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BD
https://uk.wikipedia.org/wiki/%D0%9B%D1%96%D0%B4
https://uk.wikipedia.org/wiki/%D0%90%D0%BC%D1%96%D0%B0%D0%BA
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BD
https://uk.wikipedia.org/wiki/%D0%92%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BD%D1%96
https://uk.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
https://uk.wikipedia.org/wiki/%D0%90%D0%BC%D1%96%D0%B0%D0%BA
https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D1%82%D0%BE%D0%BD_(%D1%81%D1%83%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA)
https://uk.wikipedia.org/wiki/%D0%92%D1%96%D0%BB%D1%8C%D1%8F%D0%BC_%D0%9B%D0%B0%D1%81%D1%81%D0%B5%D0%BB%D0%BB
https://uk.wikipedia.org/wiki/%D0%92%D1%96%D0%BB%D1%8C%D1%8F%D0%BC_%D0%9B%D0%B0%D1%81%D1%81%D0%B5%D0%BB%D0%BB
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D1%81%D0%BE%D1%8E%D0%B7
https://uk.wikipedia.org/wiki/24_%D1%81%D0%B5%D1%80%D0%BF%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/24_%D1%81%D0%B5%D1%80%D0%BF%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/2006
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D1%81%D0%BE%D1%8E%D0%B7
https://uk.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BD%D1%86%D0%B5

2. Bin mae Oyt pocuth MacWBHUM, mo0 HaOyTu KymsacToi (opmMu mimg mi€ro
BJIACHHX TPaBITALIHHUX CHII.

3. Ha cBoiit opOiTi BiH Ma€e OyTH «rpaBITALIHOIO TOMIHAHTOKO», TOOTO, MOPSJ 13 HUM
HE Mae OyTH IHIIUX TUT MOPIBHSHHOTO PO3MIpY, KpIM MOT0O BIACHUX CYMYTHHUKIB 200
TiJI, IO TIepeOyBalOTh ITi/T HOTO TPaBiTAI[ITHUM BIZTUBOM.

[11yTOH HE 3aI0BOJIBHSE TPETii YMOBI1, OCKIIBKM HOr0 Maca CTaHOBHUTH Jinire 7 % macu
Bcix 00'ekTiB Ha ioro opOiti. Tomy BianmoBigHO 10 pimeHHs MAC IlnyToH BTpaTUB cTaTyc
maHetd 1 voro (paszom 13 Llepeporo, Epunoro, Makemake ta 'aymea) Oyio BHAUICHO 10
OKpEMOi KaTeropli Kapiukosux niauem.

Inyron (134340  Pluto) —  Haiibinblia  BigoMa KapJMKOBa
riaHeTa COHSYHOI CHUCTEMH Ta HAMOUTBIINN TPAaHCHENITYHOBUM 00'€KT,
nepmui Biakputuii 00'exT nmoscy Koitnepa. Jles'ste 3a po3mipoMm Ta
JIecAaTe 3a Macorw HeOecHe Tio, ske obepraeTbesi HaBkoJio CoHls (0e3
ypaxyBaHHS CYIyTHHKIB IUIAHET).

[Ipo OymoBy Haap Ilmyrona Bimomo payxe wMajo. IlpuGnu3Hi
BHCHOBKH TIPO HOTO CKJIaJ MOYKHA 3pOOHTH 3 MOTO CepeaHbOI I'YCTHHH,
mo craHoButh 1,860+0,013 r/cm. MmoBipHO, IIIyTOH CKIAHA€ThCS 3 KAMEHIO Ta JIBOLY
(31€01IIBIIIOT0 BOASHOTO, CYASYd 3 BEJIHMKOI MOMMPEHOCTI BoAu B COHSYHIN CHCTEMI),
IPUYOMYy YacTKa KaMeHI0 CTaHOBHTH 60—65%. Kommce BiH MaB Kepena Ternia:
1€ aKpellisi pEYOBUHU MPU HOTO YTBOPEHHI, PO3MaJ] paglOaKTUBHUX €JIEMEHTIB (1110 IEBHOIO
MIpOIO TPUBA€E U JI0C1), @ TAKOX — 3a YaciB, KOJIM BiH Iie HEe OyB MOBEepHYTH 10 XapoHa
OJIHUM OOKOM, — TEpioAMYHI MPUIUIHBHI AedopMmailii. 3a WMOBIPHOI BEPCI€I0, KOJIUCH
[11yTOH 31TKHYBCS 3 1HIIMM TUIOM MOPIBHSHHOTO PO3MIpY, IO MPHU3BEIO IO YTBOPEHHS Y
HBOTO CYIYTHHUKOBOi CHCTEMHM, 1 1€ TaKOX 3pOoOUII0 BHECOK Yy HarpiB HOro Hajip.
HaiiimoBipHimie, BChOTO [BOr0 TEIUIA BUCTAYWIO Ha IUIABJICHHS JHOAY 1 MHOTO
BIJIOKpEMJICHHSI BiJ] KaMmMeHIO, 1 B TakoMy pasi Hagapa [lnyrona nudepeniiiioBaHi —
KaM'sSTHUCTE SIAPO OTOYEHO KPHKAHOKO MAHTIEIO 3aBTOBIIKM B KUIBKAcOT KUIOMETpIB. 3a
JNESKUMH MOJCIISIMHM, TEIla MOTJIO BHCTAYWUTH HABITH HA YTBOPEHHS IiATIOBEPXHEBOTO
OKE€aHy BOJIU, SIK Y JACSKUX CYIyTHUKIB MJIaHET-TITaHTIB.

4. MadJi tizia COHSIYHOI CHUCTEMM.

Mix opGitamu Mapca # FOmitepa € Kijibka COTeHb TUCSY acmepoioié — KaM STHUCTUX
T1J1, 10 00epTaroThest HaBkoso CoHIls 3 epiogamMu B 3—6 pokiB. Bonu nepeBakxHO MarOTh
po3Mipu BiJ KuUTbkox MeTpiB g0 100
KM 1 HempaBuiibHy (Qopmy. BomHouac
HaWOIBIIT 3 HHUX MalTh Maixke
KyJsicTy GopMy 1 B MONEPEYHUKY
NOCSTaIOTh COTEHb KIJIOMETPIB.
CimelicTBO 1MX TUT  HA3UBAIOThH
BHYTPIIIHIM, 200 TOJIOBHUM, TIOSICOM acCTEpPOi/liB , HA BIAMIHY BIJ
IHIIUX ~ CIMEHCTB CX0XuX 00’ekTiB. [loxomkeHHs noscy
acmepoidie TOSICHIOIOTh [II€10 MOTY>KHOT'O TPaBiTAI[IfHOrO MO
FOmiTepa, sxuit 3rpyrmyBaB 111 Maji Tijia. Ix BBaXkaroTh HaiimaBHiUME 00’ ekTamu COHSIIHOT
cucteMu. ToMy BUBYEHHSI aCTEPOiJlIB JOTIOMArae pO3KPUTH TAEMHHUITIO MMOXOKEHHS HAIIOT
IJIAHETHOI CUCTEMM.

Ha mouarky 50-x pokiB XX ct. actpoHom [[x. Kolinep BUCIOBHB TPHITYIIIEHHS PO
ICHYBaHHS MaJMX 1 CEPeIHIX 3a pOo3MipaMH TBEPAMX TUI, IO 3amMoBHIOIOTH B COHSYHIN
CHUCTEMI JUISHKY KOCMIYHOTO MpocTOpy 3a opOitoro Hentyna. YV HacTymHi poku Iis



https://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B2%D1%96%D1%82%D0%B0%D1%86%D1%96%D0%B9%D0%BD%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B5
https://uk.wikipedia.org/wiki/%D0%A1%D1%83%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA
https://uk.wikipedia.org/wiki/%D0%A6%D0%B5%D1%80%D0%B5%D1%80%D0%B0_(%D0%BA%D0%B0%D1%80%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
https://uk.wikipedia.org/wiki/%D0%95%D1%80%D0%B8%D0%B4%D0%B0_(%D0%BA%D0%B0%D1%80%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BA%D0%B5%D0%BC%D0%B0%D0%BA%D0%B5_(%D0%BA%D0%B0%D1%80%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
https://uk.wikipedia.org/wiki/%D0%93%D0%B0%D1%83%D0%BC%D0%B5%D0%B0_(%D0%BA%D0%B0%D1%80%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BD%D1%8F%D1%87%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BD%D0%B5%D0%BF%D1%82%D1%83%D0%BD%D0%BE%D0%B2%D0%B8%D0%B9_%D0%BE%D0%B1%27%D1%94%D0%BA%D1%82
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%8F%D1%81_%D0%9A%D0%BE%D0%B9%D0%BF%D0%B5%D1%80%D0%B0
https://uk.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BD%D1%86%D0%B5
https://uk.wikipedia.org/wiki/%D0%93%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%90%D0%BA%D1%80%D0%B5%D1%86%D1%96%D1%8F_(%D0%BA%D0%BE%D1%81%D0%BC%D0%BE%D1%81)
https://uk.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D1%96%D0%BE%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%96_%D0%B5%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BF%D0%BB%D0%B8%D0%B2
https://uk.wikipedia.org/w/index.php?title=%D0%AF%D0%B4%D1%80%D0%BE_(%D0%B3%D0%B5%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BD%D1%82%D1%96%D1%8F_(%D0%B3%D0%B5%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F)

rinore3a Onuckyue miarsepaunacs. [losc Koiinepa cxnanaetses 31 monaimeniie 100 000
JHOISTHUX TUT po3Mipamu moHay 10 kM. OCHOBHA iX Maca 30CepekeHa MePEeBaKHO B CMY3i
30— 50 a. o. Bix Conis. [IpumyckaroTs, mo Tia 3 po3Mipom nonan 1 kM y mosici Koiinepa €
maibke 10 mupa. Sk 1 acrepoinu, o0’extH nosicy Koiinepa — 11e 3aauIiKy pe4OBUHH, 3 AKOT
yrBopuiacs CoHAYHA cucTEMA.

[Ile omuH pI3HOBUA MaMX TUT — KOMemu — JBbOJISHI
OpwiIM 3 TMONEPEYHUKOM MAKCUMYM Yy JIECATKHU KIIOMETPIB,
3a0pyIHEHI TBEpAUMHU YacTUHKaMU. T1 3 HUX, IO BXOJISATh
1o ckiany COHSUHOI CHCTeMH, pyXaroTbcsl HaBkoyo COHIl
[0 BUTATHYTUX EJINTUYHUX OpOiTax. 3 HAOMMKEHHSM J10
Conusg mig mnouyuHae cyOnmiMyBaTd  (IIEpPEXOIUTH B
ra3onofiOHui CcTaH, OMUHAKOYU PiaKy ¢aszy), TATHy4Yd 3a T TR R
co00I0 TUIMHKHK. SICKpaBiCTh KOMETH Ha 30psSHOMY HeOl 3pocTae, 1 BOHa MOXeE
MEPETBOPUTHCS HA JIMBOBIKHE BHJIOBHUIIIE. HoBy, panimie HEeBiOMy, KOMETY Ha3WBalOTh
Ipi3BULIEM i HCpIHOBlI[KpI/IBa‘{a (Hanpukiag, komera ['eiina — bonma).

VY kxoMmerax po3pI3HSIOTH
rOJIOBY M  XapakTepHUH
xBicT. [onoBa  kKoMmeTH
CKJIQIa€ThCS 3 HEBEIHKOTO
aapa 1 CBITHOI Ta30BOi
000JIOHKH HaBKOJIO HBOTO —
koMu. OOOJOHKA CBITUTH
BIJIOUTUM COHSYHHUM CBITJIIOM, ¥ 1HKOJM ii TOMEPEYHHUK J0CSTaE
niamerpa Conng (Maibke 1400 THC. KM), @ TPOTSKHICTh XBOCTa —
COTeHb MIJIBHOHIB KUTOMeTpiB. BomHowac pedoBuHaA, 3 SKOi
CKJIQJIAI0ThCS TOJIOBA (32 BUHATKOM Si/Ipa) 1 XBICT KOMETH, HaJ3BUYalHO po3pikeHa. [licis
KUIBKOX CcOTeHb o00epTiB HaBkono CoOHLS KoMeTa BTpadae JeTKI (CXWIbHI 10
BUIAPOBYBAHHS) PEYOBMHU U MEPETBOPIOETHCS HA TEMHE TLIO, CXOXKE Ha acTepoil.
YacTuHKY, BUKUHYTI 3 Spa Y XBICT KOMETH, YTBOPIOIOTH METCOPHHH TOTIK, TKAH II1e JJOBTO
pyXaeTbcsa Ti€l0 camoro opOiToro, mo W BoHa. IlepetmHatoum opOiTy 3emill, YaCTHHKHU
NOTPAIUISIIOTHh Y 3eMHY aTMoc(hepy ¥ yTBOPIOIOTH y HEO1 SIBUIIE METEOPIB. SKIIO KiJIbKICTh
METEOPIB YHACTIAOK 3ycTpidi 3emiIi 3 OpOITOK0 METEOPHOI'O TOTOKY 1CTOTHO 301IBIITY€ETHCS,
TOBOPATH MpPO Memeopuuti Oowy. Hacom wmeTeop Moxke OyTH TakuM SICKpaBUM, IO
3aThMApIOE HaMsICKpaBill 30pi it HABITH MIaHeTH. MIOro HA3MBAIOTH 6OII0OM.

KocMmiune Tijio, 1m0 AOCATIO MOBEpXHI 3eMill, Ha3WBAIOTh METEOPUTOM. 3aJIEKHO BiJl
MacHy Tija Ta MIBUAKOCTI, 3 SIKOIO BOHO BXOAHUTH B aTMoc(epy, BHACHIIIOK MOTO TMaiHHS
MOXKe yTBopuTHCs KpaTep. Ha 3emiti € Taki kparepu pi3HHX
PO3MIpiB — JI0 COTE€Hb KUIOMETPIB y niamMeTpi. AJie BOHH
PYWHYIOTHCS BIPOJIOBK T'EOJIOTTYHMX NPOMDKKIB dacy. [o
HAWBIIOMIIIMX 3E€MHUX METEOPUTHHX KpaTepiB HAJIECKUTh
ApuzoHcbkuil kpatep aiamerpom 1200 m.

JlaBHI CTPYKTypH, IO YTBOPWUJIUCS BHACIIIOK MaJiHHS
, KOCMIYHMX O0O0'€KTiB Ha TIOBEpXHIO 3eMJli, Ha3UBaIOTh
aCTpO6J'IeMaMI/I B YKpalHl BUSIBJICHO 7 acTpoOJjieM, Hailbibia 3 skux boBTHChKa 3amaanHa
nonepeyHukoM 25 kM y KipoBorpaacekiii o6nacti. Bci BoHuM, kpim DLimiHenpkoi y
Binnunpkii 06:1acTi 3 monepedHukom 4,5 km 1 Bikom 400 MJIH pOKiB, TOXOBaHI I1J] TOBIIEIO
0CaJ0BHUX TIOPI/I.




JlomamiHe 3aBIaHHSA:
- HAaIMCaTH KOHCIIEKT Y BHUTJISI TaOJIUIIb

Hazsga tuta

Maca

Po3wmip
(miamerp).
I'yctuna
XiMIYHUHA
CKJIA.
Atmocdepa
HasBHicTs
TBEPO1
MOBEPXHi
Kinekicth
CYITyTHHKIB Ta
1X Ha3Ba
HIBuakicte
obepaHHs
HABKOJIO
BJIACHOT OCI.
Temneparypa
HasBHicTb
KlJIenb

Mepkypiii,

Benepa,

3eMi,

Mapc,

FOmiTep,

CarypH,

VYpaH,

HentyH.

[Lnyron

Ximiyauii | OcobauBocTi

Ha3Ba Tina | Maca | Po3mip | ®opma
CKJIa/I. pyxy

acTepoiy

nosic
acTepoiliB

KOMCTa

METEOPUT

METEOPHUU
HOIIT

oouia

- 3poOutH mpe3eHTalilo Mpo oJaHy 3 MmiIaHeT COHSYHOI CUCTEMU 3 BUKOPHUCTAHHSIM
[aTepHeT — pecypciB

3BOPOTHIii 3B'S130K
E-mail vitasergiivnal992@gmail.com
"' y noBizmomJieHHi 3 1/3 He 3a0yBa€M BKa3yBaTH MNpi3BUlLE, TPYNY i 1aTy YPOKY.
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