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ENYnuBuUTenbHada njaaHer
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B HeoObATHOM TIpOCTpPaHCTBe BeesieHHOM cpeii MIUTMAPAOB 3Be3[ U IPYTHUX KOCMAYeCKUX 00beKTOB
HaXOJUTCS Halla ryiaHeTa 3emssi. OHa rpezcTasssieT cobol mapoobpa3Hoe HebeCcHOe Telo, KOTOpoe Bpa-
I11aeTCst BOKPYT CBOEel OCH U JIBW)KETCS 10 opOrTe BOKPYT 3Be3/bl, UMeHyeMoil Co/HLIeM.

3eM/1 — CpefiHsAA M0 pasMepaM IUlaHeTa, KakuX BO BceneHHoN MHOXecTBO. OZJHAKO UMEHHO OHa
SIBJISIETCSl CaMbIM YUMBUTebHBIM HebeCHbIM TesioM COTHEeUHOM CHCTeMbl, TIOTOMY YTO JIMIIb Ha Harilei
T7IaHeTe eCTh )kKU3Hb. Ee HacemnsieT orpoMHOe KOIMueCTBO CaMbIX pa3HbIX )KUBOTHBIX. Bce OHYM OT/iMyuaroTcs
BHEIITHUM BH/IOM, 00pa30oM >KH3HU U ee TIPOZ0/DKUTEILHOCTBI0, MECTOM U YC/IOBUSIMHU obOuTaHus. Kpome
Toro, Ha 3emie ripouspacrtaeT 6osiee 350 000 BUIOB pacTeHUH, KOTOPbIe TAK)Ke TTOPa’Kat0T CBOUM pa3HO-
obpasuem. Ho camoe ri1aBHOe — 371eChb CyLL[eCTBYeT pa3BUTasi uesioBevecKasi LIMBU/IN3aLiysl.

VI3yyasi 3Ty yAMBUTe/IbHYIO KHUTY, BbI JIyUllle Y3HaeTe IIaHeTy, Ha KOTOpo kuBeTe. [loueMy yauBHTeE b-

Hyto? /la moToMy, uTo B Hel, TIOMMMO MHOKeCTBa KPaCOYHbBIX W/LTFOCTPALIMIA, eCTh ellle ¥ Buzieo. YToObI Kap-

THUHKY OXKWJIH, Ha/l0 JIMILIb CKadaTh ¢ App Store v Google Play u ycTraHOBUTB Ha Tened)oHe WK TJIaHILIeTe
npunoxxeHrue AR looklook ook . 3aTeM 3amyCTUTh ero W HaBeCTH Ta/KeT Ha CTPaHUI]y C HaJUCHIO
look
«Bupeo».
Ckopee OTKpbIBaliTe KHUTY U OTIIPAB/ISWTECH B yB/leKaTe/lbHOE IMyTellleCTBHe M0 Hallleli HeBepOSITHO

KpacHUBO# U yIMBUTE/IbHOMU T1aHeTe!
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D 0/1bLLIOM B3P b

MbI )XHBeM B 6eCKOHEUHOM MPOCTPAHCTBE, Ha3biBaeMoM BeceneHHOoM. Kak oHa rosiBusiach U CTajia Takow,
Kakol MbI ee 3HaeM? OTH U MHOTHeE Jpyrvie BOIPOCHI MHTEPeCOBA/IM JItofiel BO BCe BpeMeHa, UTO TIOPOJH/IO0

MHOTO PasHbIX TeOpUil Ha 3TOT cueT. CerofHsi OOMBIIMHCTBO yUeHbIX CXOISTCS BO MHEHWH, 4To BceneHHas
TIOSIBU/IaCch B pe3y/ibTare MOLLLHOTO B3pbiBa. OH cTas NPUYUMHOMN 06pa3oBaHUs Matepuu, 13 KOTOPOii

copMUpOBaMCh BCe KOCMUUECKHe TeJla, B TOM YMc/ie U Hailla 3emyisi. [IpumepHo 13,8 MApA neT Hazazg mu-
KPOCKOTIMUECKHI CFYCTOK 3HEePrum pa3mepoM C Oy/laBOYHYO TO/IOBKY B OHY MUJTMOHHYIO ZI0JTFO CEKYH/IbI
nipeBpaTu/Ics B beckoHeuHO pacLuupsoLytocs BceneHHyro. Bee 310 Ha3biBaeTcs Teopueli BosbLuoro
B3pbiBa.

(%1
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Takum MOXXKHO
TIpeJCTaBUTh
Borbliioii B3pbIB.

Hekoropsle yueHble
TpeCTaB/IsAI0T BeeneHHyro
B BU/Ie TIOCTOSIHHO
PacCLIUPSAIOLIerocs
«ITy3bIPSI».




CnycTta 9 MAppA net nocne bonbluoro B3pbiBa —
¢dopMupoBaHMe COTHEUHOI CUCTEMBI M N1aHeTbl 3eMns «**° "' "3

CnycTa 300 MnH neT nocne Bonblioro B3pbiBa — ...,
Hauyano ¢opMMpPOBaHUSA 3B€34 U FaNlakTUK

3N1eKTPOHbI U HyKAUAblI GOPMUPYIOT aTOMbI

MepBble cekyHAabl nocne bonbLuoro B3pbiBa —

‘Q

o+ + +

Cnyctsa 380 000 net nocne bonbLuoro B3pbiBa —

3apoXKAeHUE Cy6aTOMHBIX YaCTULL, CTPOUTEIBHDBIX ,.eecee®®tt ottt 0t eeeee - ‘%
«KUPMUYMKOB» aTOMOB U MOJIEKY/I 3 >
Okono 13,8 mnppg ner '-.. X ) ® .
Hasag — bonbLuo# B3pbIB - 8 Ve
o ey [ ]
-

BcenenHass — 6eCKOHEUHOE MHOYKECTBO CKOIL/IEHHH Ta30MbLIeBbIX 00/1aKOB
TUTaHTCKUX PA3MEPOB, d TAKXKe Pa3/IMYHbIX KOCMUYECKHX TeJl.

TakuM BUZIe/IOCh YCTPOMCTBO BeeneHHOM
CpeJIHEeBEKOBLIM aCTPOHOMaM.

MHorue yueHble CYUTAIOT,
uyTo BcenenHasi 6eckoHeuHa.

HebecHble Tesla COCTABISAOT YaCTh
BceneHHOIA, a MPOCTPaHCTBO MEXKAY
ux arMochepamMyi — KOCMOC.




O6pa3oBaHue 3eM/1 HauaI0Chk MpubvsuTesisHO 4 MApA 500 MAH
net Ha3azl. Ha paHHeM 3Tare (OPMHPOBaHHUS OHA IPEe/CTaBIIsIa CO-
Goii KpacHO-uepHOe LUAPOO6Gpa3HOe Teno, HarojHeHHoe Fa-
3aMM U COCTOsIBIlIee M3 OFPOMHOTO KOJMYeCcTBa Pacn/laB/Ie@HHbIX
MeTannoB u pyrux BemecTB. Co BpeMeHeM IMOBEPXHOCTh T/IaHeThI
Hayasia OCTBIBaTh M MOKPBIBATHCSI KOPOH, @ METaJI/IbI OITy CTHU/IMCHh BHU3,
K L]eHTpy 1mapoobpasHoro Tena. Criycrs 30—35 MAIH neT nocie Bo3-
HUKHOBeHMs1 3eM/i1 CchopMHpPOBanoch ee BHYTPeHHee aapo. Eme
yepe3 HeCKOJIbKO JIeCSITKOB MUJ/UTMOHOB JIeT BOKPYT BHYTPEHHETO sifipa
cdopmrpoBanoch BHELUHee, cocTosiiiee U3 Oomee erkux pacriiaB-
JIeHHBIX BeI[eCTB.

B ocHoBe 3emiii — [BUraBIIMECS
BOKDYT MOJIOZIOTO CBETUJIa

Y CTAJIKVBaBILKECS] MEXXAY

co00ii TBep/ibIe YaCTHUILIbI U3
MeyK3Be3/IHbIX IMbUIM U Ta3a.

Tak, npeAronoKUTenbHO,
BBIIVIsIZeIa 3eMist
4 MiIp[, et Hasag,.

[Taparomye Ha 3emitto
KOMETBI [TPUHO CHJTH

c coboii ieq ¥ Boay

1 opmMHpoBau
OKeaHbL.




BombapupoBKa Hareit
TJIaHeTHI I/TU/Iach
MHOT'0 MWUIMOHOB

J7IeT ¥ OblIa HACTOJIBKO
WHTEHCUBHOM,

4yTO 3eMJIsl yBe/INUU/Iach
B pasMmepe MOYTH

B 20 pas.

Tak Hawa rjaHeTa
BBIIVISIAUT ceiyac.

Bomb6apgupoBka MoJI0/10% 3eMJTH TMraHTCKUMU HeOe CHbIMU Te/TaMH.

MHorue
MUWITAOHBI JIET
Hallla [I/1aHeTa,
packaneHHas
[l0 COCTOSIHUS
BYJIKQHHAYe CKOM
Marmsl,
BepTesiach
BOKDYT CBOeM
OCH C OTPOMHOMU
CKOPOCTBIO.



HElloM ana 3eMma

Hairia mianera BxoauT B cocTaB CONNHEeYHOM cUCTEeMbl, obnequnsonieli 38e31y CosHile U BCe

HebecHbIe Tesla, Bpalllaroiiecs: BOKPYT Hee.

3emsisi — TpeTba riaHeta OT COJIHLLA, TO/ILKO OHAa HaceseHa XXUBbIMM cyiriectBamu. ConHue
Tipe/icTaB/sieT co0OM TMTaHTCKUI pacKasieHHbIN OTHeHHbIH 11ap, Kotophkiii B 110 pa3 6osbiie 3emiu o
pasmepaM u B 333 TbicsiuM pa3 — 1o Macce.

BeHepa-,

HenTyH .
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IMopsimok pacrosnoykeHusi iaHeT COTHeUHOM CUCTeMBI.

IIpumepHO

4,5 mnpp, iet
Hasza/l B OJHOM
U3 PYKaBOB
Muneunoro I[Tytu
TIPOM30LIeN
B3pBbIB 3Be3/Ibl.

Bcernbixayna
MoJI0/ias 3Be3/a
CouHie.

Hainla niyiaHeTa HaXOUTCS B rajlakTUKe
1oZ, Ha3BaHueM MreuHsblii [TyTs.




Muneunsrii ITyTh nipescTaBisieT co60H JUCK,
KOTOPBI BpalIiaeTcsi BOKPYT CBOEro LieHTpa.

Jlyurie Bcero Habmogate Mneunsii [TyTh ofasbiie OT OTHEH
LMBU/TA3ALAH.

Omhsﬁ@

CoOOTHOI1IeHKEe pa3MepOB
niaHeT COTHEYHOM CUCTEMBI:
1 — 3emsis, 2 — ConHue,

3 — CarypH, 4 — HOnurep,
5 — HenryH, 6 — YpaH,

7 — Mepkypuii, 8 — Mapc,
9 — Benepa.




EConHeyHas cucreMals

LlerTpanbHbiM TeioM ColHeUHOM cucteMbl siBisieTcsi COMHLLE, BOKPYT KOTOPOTO BpallatoTcs 8 Tia-
Het: Mepkypun, BeHepa, 3emns, Mapc, lOnuTtep, CatypH, YpaH un HenTyH. BosbumHCTBO
TJIaHeT BpalljaeTcsi BOKPYr CBOeM OCM U /iBuraetcs BOKPYr CoJIHLLA B OJHOM U TOM >Ke HalpaBJ/IeHHH.

[1yTh, KOTOPBIHA MPOXOAAT HeGeCHbIE Tesla BOKPYT APYTMX KOCMUYECKUX 00BEKTOB, Ha3biBaeTCsi OPOUTON.

:

Bpajenne nyiaHer CosHEUHOM CHCTeMBI [0 cBOMM opbutam Bokpyr CorHIa.

s uccnenoBanusi 06bekTOB COTHEUHOM CUCTEMBI yUeHbIe
pa3paborany MoLHbIe, TOYHbIE ¥ 3P (EKTHUBHbIE ONITUYECKHEe
npuOOpPbI — TeseCKOMNBl.

teeciess 3emnsa




YpaH

IMomumo 1uiaHeT, Bokpyr CostHLa
JBIDKYTCSI MHOTOYHC/IEHHbIE
CITyTHUKU IJIaHET, aCTePOU/bI,
MeTeOpOH/Ibl, KOMEThI, KapJIUKOBbIe
T7IaHeTHI.




Co/lHUe — eqUHCTBEHHas 3Be3/la Halllel 3Be3JHON CUCTEMbI
Y eJUHCTBEeHHbI1 MCTOUYHUK Tena B Heil. CBeT ConHIja onpeje- > S
7sleT KAUMAT 3eM/H, Takke OoH Heobxomum [y POTOCUHTE3a - =
pacTeHH, B pe3y/ibTaTe KOTOPOTO BbIpa0aThIBaeTCsi KUCIOPOZ,. \-

Tax BeIsiguT CoJTHIE B TeJleCKOI.

Bce 3Be3p1, 1 CosHIle B TOM 4Kc/ie, 00pasyroTcst
13 ra30MbUIeBBIX 00/1aKOB, KOTOPLIE ellje Ha3bIBAOT
TYMaHHOCTSIMH.

Ha mgucke
CoJHija
UMEIOTCS
TeMHBIe 00/1aCTH.
YueHble Ha3BaIu
MarnuTtHOe moJie UX TeMHbIMUA
ConHia. MSITHAMM.
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ConHue

Pasmeps1 Conniia
B CpPaBHEHUHU
C pa3Mepamu 3eMJiu.
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NuTtencuBHOCTE cBeTa CorHIJA OTIpeZiessieT CylieCTBOBaHUe KaXK[0M
13 IJIaHeT, Ha/lMuKe WIA OTCYTCTBHe )KU3HU Ha Hel.

lenTpanbHas yacts Co/HLIa Ha3bIBAETCS SIAPOM.
3aTeM MIYT JIyYMCTast 30Ha U KOHBEKTUBHasI.

b ST

KopoHasnbHblie et —
3TO MOTOKU pacKaTeHHOU
CTPYSILLeNCs T1a3Mbl.

Bpewms ot BpeMeHH CoJTHL|e «BBICTPEIMBAET»
B KOCMOC KOPOHA/IbHBIMU BBIOPOCAMU pacKaeHHOTo
BellleCTBa — MPOTyOepaHIlaMH.




EC onHevyHoe 3atMeHnellil

ComnHeuHoe 3aTMeHHe — siBJieHHe, BO3HUKarolee, Korzia JIyHa nmo/sHoCThI0 Wik YacTUYHO 3aKpbiBa-
eT (3armeBaer) ConHUe ot HabmoaaTens, Haxogserocst Ha 3emsie. OHO TI03BO/IsIeT YYeHBIM HaOTIOAATh
kopoHy CoJiHIja, YTO B OOBIYHBIX YCIOBHUSIX BeCbMa 3aTPYJHUTETHHO.

ConHue B 400 pas 6onbLue JIyHbl 1 npubiusuTensHo B 400 pas gasibLU OT Hac, YeM CITyTHUK
3emin. [103TOMy HaM OHM KaXyTCs [MOYTH OAUHAKOBbIMMU MO pasMepy. JlyHa MOXeT MOJTHOCTHIO

3aKpbITb OT HaC CBETHUJIO, eC/IH, ABUTasACh 110 CBO€i Op6I/ITe, OHa OKa)keTCsa Mexxny COJ'II'IIJ,eM n 3eM-

newn, to ectb 3emisi, Jlyna u CosHile OyayT Ha OfHOM MpsiMoii. B 3TOM c/iyyae v HaCTymaeT MOJIHOEe COJi-

HeuHOe 3aTMeHHe.

Tak IMPOUCXOAUT CO/IHEUHOE 3aTMEHUe.

Craguu
COJTHEYHOTO
3aTMeHUSI.




; 3eMHas
opbura

"YacTHoe
3aTMeHue

3aTMeHue

TeHb

MonyTeHb

o JlyHHasn
opbuTta

e

DOoTOCHUMKH
COJIHEYHOTO
3aTMeHMS,
TpeJj0CTaB/IeHHbIe
HACA.




HlKaK Ha 3eMJ1e UCnoJb3yloTIN
aHepruio ConHua?

Kak nogcunrany yuyeHble, COJIH@YHbDbIE JIy4M nocTas/sitoT okosio 1000 BT aHeprum Ha kax/plii
KBa/|paTHbIN MeTp NOBEPXHOCTHU Halllel T/IaHeThl @XKeCEeKYHAHO. OJT0 OrpOMHOe KOJIMUeCTBO SHepPruu,
B TBICSYM pa3 IpeBblllatoljee TOTpeOHOCTH Bcero yesoBevyecTBa. Okoso 50 /1T Hasaz, MOAU HayuHIUCh

TipeBpalljaThb COJIHEUHYIO SHEPTHI0 B Ipyrye BUbI, K TpUMepy Me@XaHU4YeCKYy1o, TeN/10BYIO 1l 3/1eK-

TpUJYeckyio.

CosiHeuyHble ny4Yn *°

To4YKa KOHUEHTpauum . “
OTpPaXKEHHBIX Jly4eit - \

OTPaXKEHHDBIE AYHU s:cceocsereeet " 0w L.,
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|
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DHepreTuyeckasi CoJJHeyHast
YCTaHOBKA U3 MHOKeCTBa
OTPaKaloIMX 3epKaJl. N
. I : . - [17151 KOHLIeHTPAL[M COTHEYHOU SHePrur
TpeiHa3Ha4YeHa COTHeYHast T1eYb.

YTtobbI MoMyunTh OO/IEE-MEHEee MOIIHYO
3JIEKTPOCTAHI[UIO, HE0OXOIUMO 00bEAUHUTE [IeCITKU
1 JJayke COTHHM MTaHesIeil B eZIMHYI0 SHePrOyCTaHOBKY.






