[ IlaaHeTa deMaga




3emuist — 310 TpeThd M1anera oT CoyHIA, U MATas MO pa3Mepy IUIAaHETA B
CoJTHEYHOM chCTEME. DTO KPYITHEHIIAs IO JUAMETPY, MACCE U TIJIOTHOCTHU
IUIAHETA CPEAY APYTMX IUIAHET 3€MHOM IrpyInbl. Ha cerogHsaimumnm 1eHsp,
3eMJIs ABIAECTCS €IUHCTBEHHBIM U3BECTHBIM TEJIOM B COJTHEYHOM CUCTEME,
HACEJICHHBIM XHUBBIMU CylllecTBamMu. JIpyrue HazBanusa 3emin: Mup,
[ony0as mmanera, Teppa. 3emist oOpaliaeTcsi BOKPYT 3BE3/IbI 110
IUIMIITUYECKOU opOUTE cOo cpenHeir ckopocThio 30 kM/c 3a 365.24 cyTOK.
IIeproa BpaiieHus 3eMiId BOKPYT CBOE€M OCH COCTaBIIsIeT 23 yaca 56 MUHYT.
CnytHukoM 3emiin siBisieTcs JIyHa. YueHble qokaszanuy, 4To 3eMITs
00pa3oBajiach U3 COJIHEUHOW TYMaHHOCTH OKOJIO 4.6 MJIp. JIET TOMY Ha3aj, a
KHW3Hb HA HEW MTOABUIIACH MPUMEPHO 3.9 MIIpA. JIET TOMY Ha3a]l.




Ha nipotsixeHun BCel MCTOPUHU YETOBEYECTBA JIFOJIU CTPEMUIIACH MOHSThH
CBOIO POJIHYIO TUIAHETY. E1ie 10 CyIecTBOBAHUS IPEBHUX PUMIISIH, MUDP
MOHUMAJICA KaK IJIOCKUM, a He cepudecKkuid. BTopbIM HarIsi IHBIM
IPUMEPOM SIBJIAETCS BEPA B TO, UTO COJIHIIE BpAIIAETCSI BOKPYT 3EMIJIH.
JIuib TONBKO B IIECTHAAIIATOM BeKe, Onarojapsi padore KonepHuka, noau
Y3HAJIM, YTO HA CaMOM JIeJie 3EMJISI IPOCTO IIJIAHETA, BPAIAIOIIASICA BOKPYT
CouHIa.










Crpoenne

[TogoOHO ApYrUM IIJIaHETaM 3€MHOM TPYIIIbl, 3€MJISI COCTOUT U3 TPEX
KOMITOHEHTOB: Si/Ipa, MAaHTHUH U KOPBI. SJIPO COCTOUT U3 ABYX OTIEIbHBIX
CJIOEB: BHYTPEHHEE SIJIPO U3 TBEPJIOTO HUKEIIS U JKeJle3a U Hapy>KHOTO
CEpAEYHMKA W3 PACIUIABICHHOTO HUKENA U Xkene3a. [Ipu aTom maHTHs
MPEACTABIAECT COO0M OUYE€HB IUIOTHYIO U MOYTH HOJIHOCTHIO TBEPAYIO
CUJIMKATHYIO TIOPOMY, — €€ TOJIIMHA cocTaBiisieT nmpuMepHo 2850 km. Kopa
TAK)K€ COCTOUT W3 CWJIMKATHBIX MOPOJ M Pa3HUIla IO CBOEH TouiuHe. B To
BpEMs KaK KOHTHMHEHTAJbHBIE TUANa30Hbl KOPbI COCTABIAOT OT 30 10 40
KWUJIOMETPOB B TOJIIIMHY, OKEAHWYECKAsi KOpa HAMHOI'O TOHBIIIE, — BCETO OT 6
mo 11 xwm.



ﬁ 3eMHas Kopa

loWwne anemMeHTsb!:
KUCNOPOA, KPEMHUI
Y QNIOMUHWIA.

ToNwmMHA 3eMHOW Kopbl
konebnetca ot 40 Ao 80 kM.
Ee ocHOBHbIE cOCTaBNA-

f 5 BHyTpeHHee
AAPO — 3T0
TBEpAan chepa
13 Xenes3q, HuKkens
N ApYyrux MMHepa-
NOB PaANYCOM
npumMepHO 1300 Kkm.

BHewHee agpo

npeAacTasnaeT cCobomn XnAaKyo
Xene3Ho-Hukenesyio 060N0YKy paany-
COM 0KONO 3430 kM.

BepxHan \
2 MOHTUA
TonuwmHa BepxHen
MQHTWK, Pacnono-
XEHHOW MexXAy HUX-
Hen MaHTHen N 3em-
HOW KOPOW, — OKONO
980 kM.

HuXHAA )

MOHTUA
TonwnHa HUXHEN
MQHTUWN COCTABNAET
1920 kM. Ee ocHoB-
Hble cocTasnamuwme
3NEeMeHTbl: Kpem-
HWUWA, MArHnun, KUCNO-
poA, Xene3o, Kanb-
UM U QNIOMUHWIA.




AtMmochepa deman

OmgHuM 13 HeOOXOAUMBIX YCIOBHH IS CYIICCTBOBAHMS KU3HHA Ha 3eMire 0e3
COMHEHHUS sIBIsgeTCs ee atMocdepa. OHa cocTouT u3 npuMepHo 78% azoTa,
21% xucnopona u 1% aprona. Takke B COCTaBe €CTh COBCEM HE3HAUYUTEIILHOE
KOJIMYECTBO JABYOKHUCH yIJIepoja U ApYrux ra3zos. [[puMedarenbHo, 4YTO a30T U
KHMCJIOPOJI HEOOXOMMBI ISl CO3/IaHUs 1I€30KCUPHUOOHYKICUHOBOM KHCIIOTHI
(JAHK) 1 npou3BoacTBa OMOJOTrMYECKOM SHEPTUH, 0€3 KOTOPO HEBO3MOKHO
CYILIECTBOBAHUSA KU3HU. Kpome TOro, KUCIOpOa MTPUCYTCTBYIOIIUN B 030HOBOM
ci10e aTMOC(dEphl, 3alIUIIACT MOBEPXHOCTH IJIAHETHI U MOMJIOIIAET BPEIHOE
COJIHEYHOE U3TyUYECHHE.






’ 3JK30cmepa

— "~ Tepmoctpepa He 8 macwmabe
Me3ocepa
| C hepa
| P,

ponocdepa

3eMHas Kop

BepxHAs MaHTHs

MaHTuns

BHewHee agpo

BHyTpeHHEE A4p0

B macwmabe




Jk3ocdepa

10 000 km
Tepmocdpepa

ot 80 po 700 km

Mesocdepa

- ot 50 go 80 km
Crpatocchepa |

el ort 6-20 po 50 km
Tponocdhepa ~ 4

ot 0 po 6-20 km




Boigensior 5 cioeB 3eMHO#l armocdepnl: Tpomocdepa, crpartochepa,
Me3ochepa, Tepmochepa U IK30chepa. bimke BCEro K MNOBEPXHOCTH
pacnonoxkeHa Tpomnocgepa (1o 12 xkm). Bmemiaer 80% maccel atMocdephI.
Cocrout u3 azora (78%) u xucinopoja (21%) ¢ npuMmecsiMu BOJSIHOTO I1apa,
JABYOKHCH yTJIEPO/ia U MIPOUMX Ira3000pa3HbIX MOJIEKYII.

B npomexytke 12-50 kM Buaum crparocdepy. OtaensieTcs OT NEPBOU
TPOMOIAY30M — YepTa C OTHOCUTEIBHO TEIUIBIM BO3MyXOM. MIMEHHO 34eCh
PACIIOJIOKEH O30HOBBIM CIIOM. TemIieparypa BBIPACTAECT, TAK KaK MPOCIOMKA
MOTIJIONIAET YABTPA(HUOIECTOBBIN CBET.

DOTO CTaOWJIBHBIM CJIOM W MPAKTUYECKH CBOOOJEH OT TYypOYJIEHTHOCTH,
00JIAaKOB M IIPOYMX ITOTOIHBIX (DOPMHUPOBAHHUM.

Ha Beicote 50-80 kM HaxoguTcs mMe3ocdepa. ITO HaMOOIEE XOJIOJHOE MECTO
(-85°C). B npenenax 80-550 kM npoxkuBaeT noHocdepa. 31ech TeMmeparypa
pPACTET BMECTE C BBICOTOM..

Crnoli nuiieH o0JakoB M BOASHOTO Mapa. 3aT0 UMEHHO 3/1€Ch (DOPMHUPYIOTCS

HOJIHpHBIe CUSHUA U paCHOHO)KCHa MG)KI[YHapOI[Ha}I KOCMHUYCCKAasd CTAHIIUA
(320-380 km).



MaramurtHoe 1roae

ITo cytn, 3eMiIsi — 3TO T€HEPATOP MOCTOSTHHOIO TOKAa. MarHuTHOE mojie 3eMJIu
BO3HMKACT 3a CUET B3aMMOJICHCTBHUS BpAIllEeHUs BOKPYI COOCTBEHHOH OCH, C
KUJKUM SIIpOM BHYTpHU IUIaHEThl. OHO (hOPMHPYET MArHUTHYIO OOOJOYKY
3eMiim — «MarHutochepy». MarHuTHele Oypu — 3TO pE3KHE H3MEHCHHUS
MarouTHoro 1moas 3emiass. OHM  BBI3BIBAIOTCS  IMOTOKAMH  YaCcTHYEK
MOHU3HMPOBAHHOIO I'a3a, KOTOphle JABUraroTcs oT CosHia (COJTHEUHBIN BETED),
II0CJI€ BCIIBIIIIEK Ha HeM. YacTulpl, CTaJKHUBasCh C aTroMaMHU 3EMHOMU
atMoc(epnl, 00pa3yloT OJHO U3 KpPAaCHBEUIINX MPUPOAHBIX SBICHUNH —
nossipuble cusinusl. Oco0oe cBeueHHE, OOBIYHO MPOUCXOAUT 0K0JIO CeBEpHBIX
n HOXHBIX MONIOCOB, IMO3TOMY €ro eme Ha3blBalOT CEBEPHBIM CHUSHHEM.



[lonsspHOE CUAHME — OTO MNPUPOAHOE SIBICHUE, KOTOPOE 3aKIIFOYACTCS B
CBCUCHHHU Pa3pEeKCHHBIX BEPXHUX CIOCB aTrMoc(epnl, 0O0yCIOBICHHOEC
CTONKHOBEHMEM Ha BbICOTE N0 1000 KM 3JEKTPOHOB M MTPOTOHOB, MOMABIINX B
arMocepy U3 KOCMHMYECKOrO IPOCTPAHCTBA, C MOJICKYJIaMH M aroMaMu
BO3AyXa. B3zauMmHbIe ynapeHusl 4acTHIl C MOJIEKYJaMH a30Ta W KHUCIOpojaa
BO30YXKAIOT MOCJICAHNE U IPUBOJAT UX B COCTOSIHHE C BHICOKOM DHEPTHUEH.







IuTepecHsle paKThL

1. 3emuist 3TO €AMHCTBEHHAS IJIaHETa B CUCTEME, KOTOPYIO HE Ha3Bajid B YECTh
MU(POTOTUYECKUX O0TOB M OOTHHBL. CaMo K€ CJIIOBO «3€MJIsD» MPOUCXOAUT OT
CTapOoro aHMIMICKOTO cloBa «ertha» o3Havaroniee mnovsy.

2. 3eMJIs SBJIsIETCS caMOM IIOTHOM 11aHeTor B COJIHEYHOM CUCTEME.
I1oTHOCTH 3EMJIM OTJIIMYACTCS B KaXKJIOM CJI0€ IIJIaHEThI (AP0, HaIlpuMeED,
SBJISICTCs 00Jiee INIOTHBIM, YeM 3eMHasl kopa). CpeaHsisi IIOTHOCTh IIJIAaHEThI
COCTAaBJISIET OKOJIO 5,52 rpaMMa Ha KyOMYECKHI CAaHTUMETP.

3. Bpanienue 3emiy NOCTENEHHO 3aMeJISIETCA. 3aMEIJICHUE BPAIICHUS 3€MITU
MIPOUCXOJIUT OYEHDb MEJJICHHO, MPUMEPHO |7 MummMcekyH1 Ha ¢To JeT. Ho, B
KOHEYHOM UTOIE, 3TO YIJIMHAET JICHb. T€M HE MEHEE, 3TOMY MPOIECCY
notpedyetcs okojio 140 MUTIITMOHOB JIET JJIsl TOTO, YTOOBI YBEJIIMYUTH CYTKH C
24 1o 25 4acos.



4. Bona 3emiy nepBOHAYAIILHO MOIJIAa HAXOAUTCS BHYTPH IW1aHeThl. Ho, ¢
TEUEHUEM BPEMEHH, BOJIa Oblia JOCTABJICHA HA IIOBEPXHOCTh B PE3yJIbTaTe
BYJIKAHWUYECKON AaKTUBHOCTH MJIAHETHI.

5. 3eMHO€ MAarHUTHOE TIOJIE CO3/IACTCA HUKEIb-KEIE3HBIM IUIaHETAPHBIM
JIPOM, KOTOpO€ CTpeMUTENbHO Bpamiaercs. [lose BaxkHO, Tak Kak yOeperaer
Hac OT BJIMSIHUS COJTHEYHOTO BETpA.

6. Paccrosuue ot 3emiiu 10 Comaiia — 0e3 manoro 150 muta. kM. CseT
IIPEOJ0JIEBAET €10 3a 8 MUHYT 19 cexyHa.

7. IIpuiuBeI ¥ OTIIMBBI IPOUCXOAAT U3-32 AKTUBHOCTHU JIyHBI — CIIyTHUKA
HalleH TUIAHETHL.

8. 3emust He sABIIIETCS UACATBHOU CEepOu, N3-3a CHIIBI BpallleHHUsT 3eMJISI Ha
caMoM JieJie BBIITYKJIas y AKBaTopa.

9. Eciiu roBOpUTh TOYHO, TO B CyTKax He 24 yaca. Ha 1o, 4ToObI 3emis
coBepImiIa 000pOT MO CBOEH OCH YXOJUT Jvillb 23 Jyaca, 56 MUHYT U 4
CEKYH/Ibl. JTO MOHSATUE W3BECTHO KaK 3BE3AHBIC CYTKH.



| Iponcxoxxaenne

B 18-Mm Beke 4emoBeueCcTBO NPHUIILIO K BBIBOAY, UTO HaIlla MJIAHETa, KaK U BCS
CosiHeyHasi cucTeMa, MOsIBWJIACh M3 TyMaHHoOro oomaka. To ectb, 4,5
MHJUTMAPJIOB JIET Ha3aJl Hallla CUCTeMa HallOMHHAaja OKOJIO3BE3HBIN JHCK,
INpEICTAaBICHHBIA Tra3oM, JbJIOM U 0bUIb0. IloToM Ooiblllas dYacThb
IpUOIMKalach K LIIEHTPY M MOJ AaBJICHUEM TpaHchopMupoBanachk B ColHIIE.
OcTanpHbIe YaCTUYKHU CO3JaJId U3BECTHBIC HAM ILIaHEThI.

[lepBo3mannas 3emnsa mosBwiack 4,5 MwumapaoB jer Hazan. C camoro
Hayaja OoHa ObLIa pacIljlaBieHA M3-3a BYJKAHOB M YacCThIX CTOJKHOBEHUW C
apyrumMu oobekTamu. Ho 4-2.5 Muwumapaax JieT Hazaj HOsBUJIach TBEpAas
KOpa U TEKTOHUYECKHE TUIUTHI. BylkaHbl co3anu nepByro arMochepy, a Jef,
IPUOBIBIINMI HAa KOMeTaX, ChOPMHUPOBA OKEAHBHI.



byay1ee Haimen rnaaHeTsl

Hamra sxu3Hp 3aBucut ot noBeAacHua CosHia. OQHAKO y KKIO0U 3BE3bI €CTh
CBOM 3BOJIOIMOHHBIM NyTh. OXKKUAAETCA, YTO Yepe3 3,5 MUJLIMAPJIOB JIET OHO
yBenuunuTca B o0beMe Ha 40%. OTo yCWIMT NOCTYIUIEHWE pajuaiuud, M
OKE€aHbl MOI'YT MNPOCTO HCHAPUTHLCS. 3aTeéM NOrMOHYT pacTEeHHs, a 4epes

MUIJUTMAPJ] JIET HWCYE3HET BCE JKMBOE, a IIOCTOSIHHAs CPEIHss TeMIleparypa
3akpenutcs Ha otMeTke B 70°C.

Yepes 5 mumnuapaos jier CoiHile TpaHCHOPMUPYETCST B KPACHOTO THUTAHTa U
CMECTHUT Halry opouty Ha 1,7 a.e.
























XapaKTepUCTUKU I11aHeTh]

Macca: 5,97x10%* xr
Huamerp Ha 3kBatope: 12 742 kxm

[ImotHOCTR: 5,52 r/cM3

Temmneparypa nnosepxnoctu: ot —85 °C mo +70 °C
JMUTENnbHOCTD 3BE3AHBIX CYTOK: 23 yaca, 56 MUHYT, 4 CEKYH/IbI
Paccrosnue ot Conmuna (cpeanee): 1 a. e. (150 MitH. km)
CKopoCTh ABMKEHHMS 1O opoute: 29,7 km/c

Ilepuon oOpaienus o opoute (rox): 365,25 nHei
OKcueHTpucuTeT opoutsl: € = 0,017

Yckopenue cBoOogHOrO najgeHus: g = 9,8 m/c2

CnoyTtHuku: JlyHa

Cpennuii paguyc 3emian: 6378 km



