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3emsTa ce NPOMEHS, MPOMEHSAT Ce U HeMHWUTE MUHePaNn 1 cKanu; Ye 6e3 JlyHaTa
TW HAMaLLe A3 CU TYK AHec? Ta3um n3noxba pa3kasBa 3a UCTOPUATA Ha TUraHTCKUA
yoap v obpasysaHeTo Ha JlyHaTa. BpemeTo ,Teye” B eKCno3mumMaTa 3ano4Bankm ot
06pa3yBaHETO Ha CTbHYEBATA CUCTEMA M M 3aBbPLIBANKM B HALLK AHM.



1| FORMATION
OF THE SOLAR SYSTEM

The story of any planet begins in a
solar system. A star with everything
that gravitates around it forms a solar
system. How did our solar system form?
Our story starts a long long time ago,
more than 4.5 billions years in the past.
At this time, in this part of the galaxy
there is a giant cloud of hot gas, rich

in hydrogen and helium, remnants of
the Big Bang. A shock wave originating
in a supernova many light years away
hits this cloud and produces a strong
turbulence. The cloud starts to collapse
and as more and more gas arrives in

its innermost part, it heats up so much
that eventually nuclear processes ignite.
At this moment a star is born and most
of the gas from the cloud is attracted
to the central star. Whatever material is
left continues to rotate and flattens out
in a disk of hot gas.

Gradually, over up to 10 million years,
the gas cools down and condenses
into dust, then into millions of small
boulders and eventually accumulates
as thousands of planetesimals.

These tiny planets collide with each
other and finally form a few dozen
planetary embryos. The collisions
between planetesimals can be utterly
devastating, and the bodies can be
completely torn into pieces, reset back
to the stage of dust and boulders. But
in other cases this is just a loving touch
that can glue them together forever. It
then takes a few more tens of millions
of years for the embryo planets to grow
into just a few full planets.

2 | THE GIANT IMPACT

How did the Moon form? A small
planet, called Theia, most probably
about the size of Mars, hit the proto-
Earth. The impact was giant, hence

its name. It produced a huge disk of
debris from which the Earth and the
Moon as we know them condensed.
But ours was not the only giant impact.
In our solar system examples abound
of traces of such impacts. For example,
Pluto and his moon Charon must have
formed from such a giant impact.

Artist view of a future moon base.

3| CONDENSATION

The protolunar disk quickly condensed
and cooled into a central body, the
Earth, leaving behind a rarefied hot
cloud that slowly accreted to form the
Moon. Both were hot balls of molten
rock in the beginning, from which liquid
iron droplets separated to form their
cores. Over time, the magma oceans
slowly crystallized, formed a crust, and
eventually the solid rocky mantles.
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4 | MOON EVOLUTION

Being devoid of water, atmosphere, and
life, the Moon was always an inert
geological body. Its only geological
activity was related to cooling and
impacts. It is the frequency and size of
impact craters that allowed scientists to
separate 4 geological eras:

1) pre-Imbrian (from the condensation
until 392 billion years ago, was
dominated by the formation of the
crust and the formation of the last
large impact basins

2) Imbrian, (3.92 to 316 billion years
ago), large basins and long fissures of
the crust, large-scale volcanism

3) Erastothenian (316 to 11 billion years
ago), sporadic medium-size craters,
with small-scale volcanism

4) Copernican (11 to present), with
small-scale cratering, and a

large-scale radial structure around one
impact crater.

And just because of its inert geology
and unrecylced surface, the Moon
preserves information dating all the way
back to its formation, the protolunar
disk, and the Giant Impact. This is

why it is very important to continue

its exploration. The recent promise of
funds brings some hope for the Moon
exploration. Nevertheless we all hope for
a future permanent base of humankind
on the Moon, where people can work
and live, study our beautiful natural
satellite, and learn to adapt to new lives.

11 POPMUPAHE
HA CTbHYEBATA CUCTEMA

McTtopuaTa Ha BCAKA njaHeTa 3anoysa B
C/'bHYEeBa cucTema. 3Be3ga C BCMYKO, KOETO
ce BbPTU OKONO Hes, obpasyBa CAbHYEBA
cuctema. Kak ce e ¢dopmupana Hawarta?
MctopuAata  3anoyBa  MHOrMO  OTAABHQ,
npeau noseye oT 4,5 muanapga roguHu.
Mo ToBa Bpeme B Ta3W 4YacCT Ha ranakTUKaTa
MMaNo TUrAHTCKM 06/aK OT ropew, ras,
6oraT Ha BOAOPOA M XeNuh, OcCTaTbLM
or Tlonemus B3puB. To3nm ob6nak moxe
ha ce pgectabunmsmpa oT u3byxBaHe Ha
CBPbXHOBA, YMATO yhapHA BbJIHA, MbTyBa
MHOro 6bP30 B KOCMOCa Ha pPas3CcTosHME OT
MHOrO CBETAMHHW roanHun. KoraTto yaapHaTa
BbJIHA yaapu obnaka, TA NpeAn3BMKBa CUHA
TypbyneHuus. O61aKbT 3anoysa Aa ce CBMBa
M BCe MoBeYye M NnoBeye ras ce Hatpynsa B
Hal-BbTPELIHATa My 4acT, KOATO Ce 3arpsaBa
TONKOBA MHOrO, Ye B KpaliHa CMmeTKa ce
3ananBeaT AgpeHu npouecu. B To3n momeHT
B LEHTbpa Ce paXkAa 3Be3ga M no-roaamara
YacT OT rasa e npuB/ieYEeHA KbM Hes.
OcTaHanuAT matepuan npoabvaxkasa Aa ce
BbPTM 1 Ce NPeBPbLLA B ANUCK OT ropeLL, ras.

MocTeneHHo B NpoAb/XKeHWe Ha okono 10
MWAWOHA TOAMHW. Ta3bT MNOCTEMNEHHO Cce
OX/1aXKAa W KOHAEeH3Mpa B npax, c/es Tosa
B MUJIMOHUW MasIk1 CKasIHWM KbCOBE, M HaKpas
ce HaTpynsa B XWAaaWM NJIaHETe3nManu.
Te3n Mmanku NAaHeTu ce yapAT UK 3anensaT
efHa 3a pgpyra, 3a fda ce obpasysaT
HAKO/IKO [AeCeTKM eMBPUOHANHWU MNAaHeTu.
ConbCcbuMTe  MeXay nnaHeTesumanuTe
morat Aa 6baaT Hamb/JHO OMYCTOLWMUTENHY,
TenaTa MM Aa ce pasKbcaT Ha napyeta u
[a ce npeBbpHAT OTHOBO B Mpax M CKajHW
Kbcose. Ho B Apyru ciayyam (BepoAaTHO
MHOr0) TOBa € MPOCTO Nt06ALW0 AOKOCBaHE,
KOETO MOXe f[a T[M C/Aenu 3aBWHaru.
Cnepf ToBa ca HEOBXOAMMMW OLLE HAKOJIKO
AeCeTKn MUINOHM roAMHM, 3a Aa npepacHaT
eMbpMOoHaNHMTE NaaHeTN B ManKo Ha bpoli
HaNb/IHO 3aBbPLUEHM MIAHETW.

2 | TONEMUAT YOAP

Kak ce e obpasysana JlyHaTa? Manka
naaHeTa, HapeyeHa Tes, Hall-BePOATHO C
pasmepuTe Ha Mapc, yapa npoto-3emarTa.
YoapbT € rTMraHTCKU, OTTYK MMeTo My. Toi
Npou3BeXAa OrPOMEH AUCK OT OT/IOMKM,
OT KoMTO ce obpa3ysaT 3emaTa U JlyHaTa,
KaKBUTO MM no3HaBame AHec. Ho ToBa

He e e AUHCTBEHUAT FTMraHTCKM yaap. B
HallaTa CAbHYEBa CMCTEMA MMA MHOTO
npumepwu 3a nofobHu ygapu. Hanpumep,
npeanosara ce, ye Taka ca ce obpasysanu
MnyToH 1 HerosaTa siyHa XapoH.

PucyHKa Ha bbaelua nyHHa basa.

3 | KOHAEH3AUMA

MpoToNyHapHUAT ANUCK 6P30 KOHAEH3MPA
B €4HO LLeHTPa/IHO TAN0 — 3eMATa,
OCTaBANKKN PAALK ropeLy, ras, KouTo
6aBHO ce cbbupa, opopmankK JlyHaTa. B
Ha4yanoTo U ABeTe ca BN ropeLLm TONKK
OT Pa3TONEeHM CKaNK, OT KOUTO KankuTe
TEYHO }KeNA30 ce oTAEeNNAN 1 opopMnIm
agpaTta um. C TeyeHne Ha BpemeTo
MarmeHuTe OKeaHW KPUCTANU3UPaK,
0bopMAIKM Kopa M HaKpaa MaHTUK OT
TBBPAM CKaNN.
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4 | N'YHATA

Ho 3aw,0 J/lyHaTa e TONKOBa pa3/nyHa

oT 3emsaTa? bes Boaa, 6e3 Bbrepoa,
6e3 atmocdepa, JlyHaTa BUHAru e

61Na recNOXKM MHEPTHO Tano. LanaTa
reo/I0’KKa akTMBHOCT Ce M34eprnBa B
oxfaxaaHe u yaapu. MmeHHo yectoTaTa
W pa3MepbT Ha YAapHUTE KpaTepu
No3BONABAT HA yYeHUTe ga oTaensat 4
reoN0XKKN epu:

(1) Npeanmbpwnin (oT KOHAEH3aUMATA 40
npeau 3,92 munnapaa roaunHu) Mpes
TO3M Nepmos OCHOBHO ca 06pa3yBaHM
KopaTa 1 nocnegHuTe ronemu yaapHu
b6acelHu.

(2) Umbpunit (ot 3,92 po npeau 3,16
MUAnapaa roanHu), ronemm 6acetHn um
ObArY NYKHaTUHKW Ha KopaTa, MallabeH
BY/IKAHU3BM.

(3) EpactoTeH (ot 3,16 go npeaun 1,1
MUANAPAA FOANHM), CNOPaANYHU
KpaTepu CbC CpeaeH pasmep, C MaibK
no maiab ByNKaHU3bM.

(4) KonepHuk (oT 1.1 O MOMEHTa),

C MaJIKM N0 pasmep KpaTepu u
eapomaltabHa paananHa CTPyKTypa
OKOJ10 YAapeH KpaTep.

To4yHO Nopagm cBOATA MHEPTHA reosiorms
JlyHaTa nasun nHpopmaums 3a CBOETO
obpasyBaHe, NPOTONYHHMA AUCK U
lMraHTckma ygap. ETo 3awo e mHoro
Ba*KHO MPOYYBAHETO M [1a MPOABIIKN.
ObelaHnATa 3a cpeacTBa HaNnoceabK
HOCUK Hageaa 3a U3caenBaHeTo Ha
JlyHaTa. BCMYKM HMe ce HagABame Ha
6baeLa noctosHHa 6asa Ha YOBEYECTBOTO
BbpXY J/lyHaTa, KbAETO XOpaTa Le paboTat
N KUBEAT, LLLE M3yYaBaT HalLMA KpacmBe
€CTeCTBEH CMBTHUK U e Ce HayyaT aa ce
a4anTMpPaT KbM HOB XKMBOT.



