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Beenmenue

o~> OZIHO U3 caMbIX 3aXBaTBIBAIOIINX U300paXKeHUl, clenaH-
HBIX B XX B., — ¢oTorpadusa Bocxoga 3eMIH, CHATass KOCMOHAaB-
TOM C JIyHHOU OpOuTHI B 1968 . MBI Bcerga 3HamIU, KaK YHUKaJIeH
Y TIPeKpaceH Halll MUp: 3eMJIsi — eINHCTBEHHAs U3BECTHAS IUIaHe-
Ta C OKeaHaMU, HaCHIIEHHOM KUCIOPOAOM aTMOChEPOI ¥ JKU3HBIO.
TeMm He MeHee MHOT'Me OKa3aJIUCh He TOTOBBI K CTOJIb IIOTPsAcatolile-
My KOHTPACTy MeX/y KpaliHe Bpak/leGHbIM YeJIOBEKY JaHAIIagpToOM
JIyHBI, 6€3KU3HEHHBIM MPAKOM KOCMUYECKOI Oe3/THbI ¥ TPUBJIEKA-
TeJIbHOCTBIO Halllel 6e1o-rory6oii riaHeTsl. C TOH yAaleHHOM TO4-
KU, Jaroliei XopoIiuii 0630p, 3eMJ/Is BRIIIAAUT MajeHbKOH, O1u-
HOKOM U yA3BUMOM — U BMECTe ¢ TeM OoJiee TpeKPACHOM, YeM BCe
ocTaybHbIe HeOeCHEBIE Tea.

MBI ¢ TOJTHBIM OCHOBaHMEM MOXKeM BOCXUIIAThCA Halled pos-
Hoi I1a”eTol. bosiee yeM 3a fjBa crosneTus Ao PoxxzaecTBa XpuUcTo-
Ba I'DeYeCKUN yYeHBIH-dHOUKIoneaucT dparocheH KupeHckuit
IIpOBeJI ITIepBOe B MUPE JOKYMEHTAJIbHO MTOATBEPKAeHHOEe Hcciie-
JoBaHUe TUiaHeThl 3eMysi. YTOOB M3MEPUTb OKPYKHOCTH 3€M-
JIA, OH NPUMEHWI IIPOCTOU M OCTPOYMHBIH €I0c00, OCHOBAaHHBIN
Ha HabJII0ZIeHUY 32 TeHsIMHU. B erunerckoM ropojie CrueHe (HbIHE
AcyaH) BO BpeMs JIETHETO COJIHIIECTOSHUSA OH B TOJIZIEHb HAOJIIO-
ZlaJI 3a COJIHIIEM, KOTOPOE pacliojiarajaoch B 3eHUTe. BepTuKaabHbIN
CTOJOUK He oTOpachiBaa HUKAKoU TeHU. B Apyrom xonie Erumnra,
B TOT K€ CaMbIH ZIEHb U TOT K€ Yac, B IPUMOPCKOM ropozie AJek-
caHzipus, mpuMepHO B 840 KM ceBepHee, TOUHO TaKOM JKe CTOIOMK
oTOpachkiBaJ KOPOTKYIO T€Hb, YKa3bIBas Ha TO, YTO B ITOU MeCT-
HOCTH COJIHIIE HAaXOJWJIOCh He TPSIMO HaJ ToJoBOH. IIpuMeHUB
TeopeMEl CBOEr0 BEJIUKOTO IMpeAllecCTBeHHUKa JBKINWAA, JpaTo-
cdeH mpulles K BRIBOAY, YTO 3eMJIA Z0/KHA UMETh GpopMy Iapa,
¥ BBIYUCIWI, YTO OKPY)XHOCTB 3TOTO IIapa COCTABJAET MPUMep-
HO 40225 KM — pe3y/ibTaT, MOPa3suTeIbHO OJM3KUI K COBPEMEH-
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HBIM JIaHHBIM, COTJIACHO KOTOPHIM B palioOHe dKBaTOpa 3eMJis NMe-
eT B oKkpy>kHocTH 40 075 kM.

Ha npoTskeHNH ThICSYesIETHI BEIUKOe MHOXKECTBO JPYTHX yde-
HBIX, OT OOJIBIIMHCTBA U3 KOTOPBIX HE COXPAHUIOCH JaXKe UMEH,
YCCIeIOBATN U TIO3HABAIU HAIy pOJAHYIO MiaHeTy. OHU BBIACHA-
JIY, KaK obpa3oBasack 3eMJIs, KaK OHA JABIDKETCS B IIPOCTPAHCTBE,
13 Yero OHa COCTOUT M KaK ycTpoeHa. [Ipu 3ToM caMbIf TIaBHBIHN
BOIIPOC, BOJHOBABIINI BCeX JIIOZiel HAayKU, 3aKI0Yajcsd B TOM,
KakK 3eMJIs pa3BUBa/Iach U KaK Ha HEH BO3HUKJIA JKU3Hb. B Hamm
[OHU 6arofiaps HaKOTUIEHHOMY TTOKOJIEHUSIMH OTIBITY M BO3MOXK-
HOCTSM COBPEMEHHBIX TEXHOJIOTHI HaM U3BECTHO O 3eMJie Topas-
[0 Oosbllle, YeM MOIJIM JaXKe BOOOPa3UTh yUeHbIle IpouuIoro. Pas-
yMeeTcs, U MBI He 3HaeM BCETO, HO BCe XKe HaIIH TT03HAHUS 0 3eMiie
3HAYUTETHHO 0OOTATUIUCH.

ITo Mepe paciMpeHus U yITy OieHHA 3HaHUH 0 3eMJIe, TPEBPaTHB-
IIUXCS 33 TBICSTYETETHS B YCTOMYMBLIE IPE/ICTABIEHNS, CTAHOBIJIOChH
BCe OYEBU/IHEE, UTO UCTOPUS 3€MIH — 3TO UCTOPUS U3MEHEHUH.

MHorue faHHbIE YKa3bIBAIOT HAa TO, YTO 3eMJIsI MEHseTCs Ioj
3a roZjoM, BeK 3a BeKOM. PUTMUYeCKHe 0CaZloYHbIE TOJIIY, WIN
BapBUTHI, Hali/IeHHbIE B HEKOTOPBIX JIEAHUKOBBIX 03epax CKaHAU-
HaBUU, 3aTleyaT/ienu 6osiee 4eM TPUHAALATUTHICAYETEeTHIO UCTO-
PHIO HENIPEPBIBHOTO HAKOIUIEHUS Ce30HHBIX CIOWKOB, OTIUYAI0-
MIUXCS APYT OT Apyra pa3MepaMy CJararollinX X 3epeH — TOH-
KO3EepHUCTHIN 0CaZlOK CMEHSICA I'PyO03epHUCTHIM BCJIEACTBUE
€XEerOZHOUM aKTUBU3AINHY 3PO3UH BO BPeMS BeCEHHEro TasHUs.
B pesynbraTe OypeHuA JeIHUKOB B AHTapKTHAe U ['peHiaH-
VY TIONy4YeHbI JaHHbIE O Ce30HHBIX OTJIOXKEHUSX JibJla 3a Oojiee
YeM BOCEMBCOT ThICTYesieTHH. B BaiiomuHre, B ciannax ['puH-
PuBep, o6Hapy:KeHbI TOHYANIIINE, TOIIINHON ¢ OyMaKHbIH JIMCT,
CJIOW OCaZIOYHBIX OTJIOXKEHUM, 3amevaTieBIlie reoJoTHIYeCKUe
cOOBITHS, IPOUCXOAUBIINE B TedeHNe Oojiee MIJITHOHA JIeT. Bee
3TH OTJIOXKEHUS TOKOSTCSA Ha ropaszo 6osiee ApeBHUX MOPOJAX,
KOTOPHIE B CBOIO 04Yepe/ib HECYT CJie/Ibl TPAHIUO3HBIX ITUKJIOB TIpe-
0o6pa3oBaHUT.

ViccnenoBaHYe ATUTENBHBIX TEOJIOTUYECKUX MTPOLIECCOB YKA3bI-
BaeT Ha elrje 0osiee MacITabHble cCOOBITHA B HcTOpUU 3eMtu. Obpa-
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3oBaHue ['aBaliCKUX OCTPOBOB ITPOU3OIILIO B PE3Y/IbTaTEe HEYACTOH,
HO PEryJAPHOM BYJKaHWYECKOW aKTHUBHOCTH, KOTZA CJIOU JIaBhI
[IOCJIE[OBATENbHO HAKJIAABIBAIMCE APYT Ha IpyTa B TEUEHUE JECAT-
KOB MWUTHOHOB JieT. CIyIaKeHHbIe OYepTaHus Annanavdeli u Apyrux
JIPEBHUX TOPHBIX MacCUBOB OOBSCHAIOTCA TOCTENIEHHOM Spo3uel,
IIPOUCXOJMBIIEN B TeYeHVE COTEH MIIMOHOB JIET, IPEPEIBAEMO
BpeMs OT BpeMEeHHU TPaH/IMO3HBIMHU OTIOI3HSIMU. BHe3amHbIe C/IBU-
'Yl TEKTOHUYECKUX TUIUT CMEIaTH 1ieible KOHTUHEHTHI, BO3/IBUTA-
JIV TOPHI U CO37laBaJI OKEAHBI HA TPOTSKEHUM BCEN T€0JIOTHYE-
CKOM UCTOPUH.

3emist Bcerzia 6buta 6€CTIOKOMHOMM, MTOCTOSHHO pa3BUBalOIIeH-
s IIaHETOM. Bee B HEl, OT si7ipa 10 KOPHI, HEMPEPHIBHO MEHAETCS.
Jaxe B Halle BpeMst 1 atMocdepa, ¥ OKeaHbl, U CyIla TOABEPKEHBI
U3MEeHEHUSIM, XOT#, BO3MOXXHO, ¥ HE TAKUM MHTEHCHUBHBIM TI0 CPaB-
HEHUIO C OTHOCUTENBHO He[aBHUM IpolnthiM. Hesermo 6610 6561
He obpamiaTh BHUMaHUs Ha TPEBOXKHbIE MPU3HAKU TaKUX U3Me-
HEHUM, U BPSAJ JIM MBI COBEPITUM TaKylO TIYIOCTh — BeJb HaIll
WHTEpPEC K POAHOM IUIaHETE TaK JKe eCTECTBEH, KaK B CBOE BpeMs
qutst OpaTocheHa. OJHAKO He MeHbIIEN ITYOCThIO ObLIO GBI cocpe-
JIOTOYUTBHCSA HA TEKYIIEM COCTOSTHUY 3€MJIU, HE UCIIONb3Ys B TOJ-
HOI Mepe BO3MOXKHOCTh Y3HATh KaK MOXKHO OOJIbIle 00 ee yAUBU-
TEJIbHOM IIPOIIIOM, UI3MEHYMBOM U HENPEACKAa3yeMOM HACTOSIIEM,
a TaxKe O Hallleil cCOOCTBEHHOI POJIU ¥ MECTe B ee OyAyIleM.

Bosbinias 9acTh MOEH KU3HU YIIIa Ha U3y4eHne Halllel )KUBOM,
CJIOKHOM, U3MEeHYHMBOU IUIAaHETH. B feTcTBe 1 cobupan KaMHU
Y MUHEepaJbl, 3arpOMOXKasi KOMHATy obpa3iaMu KPUCTALIOB
U OKaMeHeJIoCTel BIiepeMeniKy ¢ OykalkaMu ¥ KOCTIMU. Best most
npodeccroHaNIbHasA JeATeNbHOCTh TAKXKE OTMeYeHa 3TOU ofep-
JKMMOCTBIO 3eMiel. S Haval ¢ hccaeOBaHUN TaKUX 0O0BEKTOB,
KOTOpBIE HEBO3MOXKHO Pa3IAZIeTh Ja’ke B MUKPOCKOII, pa3MePOM
C aTOM, — TIBITAJICSA BBISIBJIATh MOJIEKYIAPHOE CTPOEHUE TIOPOO-
00pa3yIolux MUHEPAJIOB, HarpeBasa U CAABINBAas MaTIOCEHbKUE
3epHa MUHEPAJIOB, YTOOBI BOCITPOU3BECTH YCJIOBUSI «CKOPOBAPKU»
B HeZlpax 3eMJIU.

Co BpeMeHEM MOU MHTepec CMECTHICSA B CTOPOHY bOojiee Mac-
IMTabHBIX TEOJOTUYECKUX COOBITUI B MTPOCTPAHCTBE U BPEMEHH.
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B mecsaTkax pasHbIX MECT: OT MyCThIHb CeBepHO AQPHUKU /0 JIe/s-
HBIX IPOCTOPOB I'peHnananu, or ['aBalickuX OCTPOBOB 0O BBHICO-
yadimux BepminH CKaluCTBIX rop, oT bosbmoro bapwepHo-
ro puda y 6eperoB ABCTpasvu 10 APEBHUX OKAMEHEBIX KOpaJ-
JIOBBIX prUdOB — MpUpOAHbIE OUOTMOTEKU 3eMIU PaCKPBIBaIU
Iepeso MHOUM MHOTYe MWUIMApABI JIeT 3BOJIOIUY 3eMHBIX CTH-
XUU, MOJe3HBIX MCKOTIAeMBIX, TOPHBIX IIOPOJ, U CaMOM JKU3HU.
[To Mepe ToOro Kak MOU UCC/IeI0BaHNA PACIPOCTPAHAINCH Ha U3Y-
YyeHHe PO MUHEPAJIOB B reOXUMUYECKOU MPeAbICTOPUM TIPOUC-
XOX/JEeHUs KU3HU, MHE CTaja OTKPBIBAThCA B3aUMOCBS3b 3BOJIIO-
LMY XU3HU U MUHEepaIoB Ha MPOTSKEHUU BCcell UCTOPUU 3eM-
1 — AaxKe OoJiee IOpa3UTeNbHAs, YeM MOXXHO ObUIO OXXHUZATh;
BBIACHWIOCH, YTO HE TOJIbKO HEKOTOPHIE T'OPHBIE TOPOZABI BOSHUKIN
B pe3y/bTaTe KU3HeJeATeJbHOCTH OPTaHU3MOB (UTO XOPOIIO BUJ-
HO B M3BECTHAKOBBIX ITelllepax Ha BceX KOHTUHEHTax), HO U caMa
YKU3Hb, 110 BCell BepOSATHOCTH, BOZHUKJIA HA OCHOBE T'OPHBIX ITOPOJ.
3a 6osiee yeM YeThIpe MIJUTHAP/A JIET UICTOPUY 3€MJTH SBOJTIOITMOH-
HOE Pa3BUTHE MUHEPAJIOB U )KU3HU Ha IUIaHeTe (Teosorus u 6uo-
JIOTUA) YAVBUTEIBHO IlepeIuiesich, HO TOJMBKO B IOCTeHEE Bpe-
M 5Ta B3aUMOCBA3b IIpUBJIEKIA IPUCTAJIbHOE BHUMAaHNUE HayKU.
B 2008 r. 5T1 MBICIM HallUTK BhHIpa)keHHe B IPOBOKAIIMOHHOM CTa-
The B «DBOJOIMA MUHepaioB» (Mineral Evolution). Y HEKOTOPBIX
y4€eHBbIX HOBbIE HEOJJTHO3HAYHBIE aPTYMEHTHI BBI3BAIU 0ZI0OpEHUE:
OHH PACILEHWIH, YTO 3TO OTKPBITHE CIIOCOOHO BIIEPBBIE 3a ITOCTIE]-
HUe /IBa CTOJIETHS MOKOJe6aTh BCIO CUCTEMY 3HAHUIH O MUHepa-
JIaxX, TOTJ]a KaK OCTaJIbHbIE OTHECUCH K IMTyOIMKAIKY BeChMa HaCTO-
POXKEHHO, KaK K epeTH4ecKOMYy IIepecMOTpPy OCHOB Halllel HayKu
B KOHTEKCTe Te0JIOTMYECKOr0 BpEMEHU.

JlpeBHAA Hayka MUHepasorus, Urpamplnas IepBOCTeIIeHHYIO
pOJIb BO BCEM, UTO KacaeTcs 3eMJIM U ee IIPOIIoro, OTINYaeTcs,
KaK 3TO HU CTPAHHO, YAUBUTENbHOM CTAaTUKOMN U OTUYKAEHHOCTBIO
OT KoJiebaH1 HaydHOI MBIC/IH B 1IeJIOM. BOT yke 6ojiee IByXCOT JIeT
MMHepaIory 3aHMMAaIOTCA MCKIIOUUTEIbHO UCCleJoBaHueM XUMU-
YeCcKOTO COCTaBa, IVIOTHOCTU, TBEPAOCTH, ONITUYECKUX CBOMNCTB
1 KPUCTAJUTMYECKOM CTPYKTYpHI. [ToceTuTe 000I eCcTECTBEHHO-
HCTOpUYEeCKUU My3eil — U BHI IIOMIMeTe, O YeM {1 F'OBOPIO: B CTe-
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KJITHHBIX ITKadax MOKOSTCSA BEIUKOJETHBIE 06PA3IThl KPUCTAJIIOB,
cHabKeHHbIe STUKETKaMH, Ha KOTOPBIX YKa3aHO Ha3BaHUe, XUMU-
yeckas GopMysa, KPUCTAUTMIECKOE CTPOEHNE U MECTOHAXOXK/e-
Hue. Y 9THX IleHHeHmux ¢pparMeHToB 3eMaIu 6oraToe UCTOpUYe-
CKOe IIPOILIOe, HO BPsZ JIU BBl CMOXKETe HAUTH Kakue-Tnbo ykasa-
HUA Ha BO3PACT UX 00pa30BaHUsA U NOUIEAYIOIINE [€0JIOTTIeCKHe
npeobpa3oBaHusa. TpaJUITMOHHBIN TOAXO pa3ayvyaeT caMyd MUHe-
paJbl ¢ yBIeKaTeNbHON UCTOpHel X OBITHA.

Ora TpaaunyA Hy)KJaeTcs B iepecMoTpe. YeM OoJIbIie MBI y3HAEM
0 6oraTeiiieM MPOILIOM FOPHBIX MOPOJ, 3€MJTH, TEM OYEBUAHEE
CTAHOBUTCS TOT GAKT, YTO BCA TIPUPO/A, KUBAA U HEXUBAs, Tpe-
TeplieBaja BCce HOBbIE U HOBbIE U3MeHeHHUd. PacTyiiee noHUMa-
HUe IBYX peabHbIX KaTeropuil, IpucCyIux Haulel 1iaHeTe, —
BPEMEHU U 3BOJIIOIMOHHBIX U3MEHEHUH T03BOJISET IPEeZIIOoJo-
JKUTDh He TOJBKO TO, KaK UMEHHO MOSABWINCH TIepBble MUHEepaJIbl,
HO U KOTI/la 3TO IIPOU30ILIO0. A HeZlaBHee OTKPBITHE KUBBIX Opra-
HU3MOB B Ccpe/ie, KOTOpasi TPAAUIMOHHO CYUTANIACh HETTPUTOZHOMN
JJIA )KU3HY, B pacKaJeHHBIX XXepjax BYJKaHOB, KUCJIOTHBIX 03e-
pax, apKTHYECKHUX JIbJax U cTpaTocGepHOU MbLIX — IMpeBpala-
€T MUHEePaJIOTHIO B KJIFOUEBYIO HAYKy CPeJY BCEX APYTUX, KOTOPBIE
WIIYT pas3rajKy IPONCXOX/eHNA U COXpaHeHHUA )KU3HY Ha IUIaHeTe.
B HOosA6pbckoM 2008 T. BBIITyCKE BeAYIEr0 MUHEPAJOTHIECKOTO
’KypHaja American Mineralogist Mbl C KOJUIeTaMH OITyOJIMKOBaIN
CTaThlO, B KOTOPOU cHOPMYIMPOBAIY HOBBIH ITOAX0/, K MUHEpaJIO-
TUYECKUM HCCIeJOBAaHUAM — C YY€TOM HEBEPOSATHEIX IIpeobpaso-
BaHUI MUHeDPAJIOB Ha HEU3y4YeHHOM OTpe3Ke BpeMeHU. Ml moz-
YepKHY/IH, YTO MHOI'O MIWLIMAPAOB JIeT Ha3a/, MUHePaIoB HUTAE
B KOCMOCe BOOOIIIe He CyllecTBOBaIo. HUKaKye KpUCTa/TIeCKHe
coeIVHEHUA He MO 00pa3oBaThCs U TeM OoJiee COXPAaHUTHCA
B OecrpesielbHO packajeHHOM Buxpe bosbmioro B3pbiBa. [IoHa-
Z06MIIOCH OKOJIO TIOTYMWUIHMOHA JIET, YTOOBI B TUTAHTCKOM KOTJIE
TBOPEHUSA MUPa 00pa30BaIUCh TEPBbIE AaTOMBI — BOAOPOAA, TeTHS
Y MU3EPHOE KOJIYECTBO JUTHA. Ellle MHOTO MUJUTHOHOB JIET CITYCTS
T10/; BO3/IEAICTBUEM CHJI TPABUTALIUY 3TH [TIEPBUYHEIE Ta3000pa3HEIe
00pa3oBaHMs CIYCTWINCh B TYMaHHOCTH, KOTOPHIE 3aTEM pacra-
JIVCh Ha pacKaJIeHHbIE TUIOTHBIE OCJIENTUTETbHBIE 3Be3/b1. V1 TOMhKO
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KOT/Ia 9TU TIepBhIe 3BE3/bl, B3OPBABIIKChH, 06Pa30BaIi CBEPXHOBHIE
3BE3/Ibl, OCTHIBAOIIIHE CT'YCTKY r'a3a, CoZlepyKalero MHOKECTBO 3J1e-
MEHTOB, PACIIaJIMCh HA MeJIKMe KPUCTA/UIMKU aIMa30B — M Hada-
Jlach KOCMUYECKasl cara MUHEPAJIOB.

BOT Tak s peBpaTWICA B UCC/IEA0BATENS, OJEPKUMOTO CBU/IE-
TeTbCKUMHU OKa3aHUAMU F'OPHBIX ITOPOZ, M00, CKOJIb OBl HU OBLTH
3T CBUJETENHCTBA OTPHIBOYHBIMU M HEOTIPEETeHHBIMU, TOJTbKO
OHU CIIOCOOHBHI TTOBEATh UCTOPUIO CBOET'0 POXKAEHUS U CMEPTH,
OCTaHOBKH U ABMKEHUS, IPOUCXOXK/IEHU ¥ Pa3BUTHA. Ta HUKEM
ellle He paccKa3aHHasl, [UIMHHAA ¥ MHOTOTpaHHasA UCTOPHSA Opra-
HUYECKUX U HeOpraHUYeCKUX oO6pa3oBaHuil Ha 3eMie, B3AUMOCBA-
3aHHOMU 3BOJIIOIMY KUBOM U HEXXUBOU IIPUPOAHBI TOpaXkaeT BOOO-
pakeHue. VI MBI JO/KHBI YCIIBIIIATD €€, MOCKOJIbKY MBI CAMU —
3TO TOXKe 3emis. Bee, UTo obecrieunBaeT HaM YKPHITHE U CPECTBA
K CYIIECTBOBAHUIO, BCE TO, YEM MBI BJIaJleeM, TIOUCTUHE KaXKBIH
aToM M MOJIEKyJIa Halllel TeJIeCHOM 000JI0YKY — BCE 3TO IPUXOAUT
OT 3eMJIA Y BOo3BpaljaeTcs B 3eMito. Ilo3HaTh Hallly IUIaHeTy O3Ha-
YyaeT M03HATh YaCTHUILy CaMUX ceObsl.

ViccnezoBath UCTOPUIO 3eMJIM HEOOXOAMMO ellle W MOTOMY,
YTO CETO/HA €€ BOJHBIE PECYPCHI U aTMochepa MEHSIOTCSA CO CKO-
POCTBIO, HEBUIAHHOM 32 BCE MPEABIAYIINE IEPUO/HBI €€ CYIIECTBO-
BaHUA. YPOBEHDb OKEAHOB MOBHIIIAETCSA, OHU CHJIbHEE HAarpeBaroT-
cs1 ¥ OBICTpee OKHUC/ISIOTCA. B I1aHeTapHOM MaciiTabe MeHseTcsa
XapaKTep 0CaJKoB, aTMochepa CTaHOBUTCS Bce 6ojiee HECTIOKOMH-
HOMU. TarOT MOIAPHBIE JIBJBI, OTTAUBAET TYHZAPA, BO MHOI'HUX MECTax
M3MeHseTcs cpeZia obuTaHusa. Kak HaM peACTOUT Y3HATh, UCTOPHUSA
3eMJIM — 3TO UCTOPUS IBOIOINHU, TPUYEM B TEX PEAKUX CIyJasX,
KOT/Ia CKOPOCTb M3MEHEHU CTAHOBUJIACh OMTACHO BEICOKOH, XKUBAs
mpupo/ia Ha 3eMyie paclladyuBaiach TSOKKUMU TTOCTEICTBUSIMU.
Jl71s1 TOTO YTOOBI MPUHATH 06[yMaHHble M CBOEBpEMEHHBIE MEPHI
BO UM cCOOCTBEHHOT0 OyAyIero, HEOOXOANMO KaK MOXXHO TOYHeEe
MIpeICTaB/IATh cebe MCTOPUIO Hallell IIaHeThl. 1160, KaK IOCKa3bl-
BaeT HaM YITUBUTENbHbIN CHUMOK 3eMJIH, CIETTaHHBIN C PACCTOSHUA
384400 kM OT Hee, APYTOTO j0Ma B OIIKHEM KOCMOCE y HacC HET.

Beres 3a DpaTtocdeHOM U ThHICSYAMU JPYTUX MBITIUBBIX YMOB
s HaMepeH B TOU KHUTe MOBeJaTh UCTOPUI0 3eMJIU KakK JJU-



BBEOEHHUE ~~ 17

TeJIbHBIH Tpollecc u3MeHeHuii. Kakoli ObI TOHATHOM W 3HAKOMOM
HU Kasajach HaM Hallla IiaHeTa, ee 6ypHOe TIPOIIIoe U306UIyeT
TaKUMU HEBEPOSTHBIMU COOBITUAMMU, YTO UX JaXKe TPYZHO BooOpa-
3UTh. YTOOBI JTy4llle y3HAThH CBOU IJIaHETAPHBIH JOM U TIOCTHYb bec-
KOHEYHbIe 3TM0XU, CHOPMUPOBABIIKE €r0, HaM HeOOXOAUMO TIpe-
JKJle BCero 0CO3HATh ceMb QyHAaMeHTATbHBIX UCTHUH.
1. 3emA COCTOUT U3 [IUKINYECKOTI'0 KPYTOBOPOTa aTOMOB.
2. 3eMsia HeCpaBHUMO JpeBHee NCTOPUU YeIOBeKa.
3. 3emA TpexMepHa, U OOJBIIMHCTBO IIPOI[ECCOB CKPBITO
OT [JIas.
4. TopHbIe TOPOABI — 3TO JIETOIUCH UCTOPUU 3EeMJIN.
5. 3eMHBIE CTPYKTYpPhI: TOPHBIE TIOPOABI, OKEaHBI, aTMocepa,
>KUBasd IpHUPOZa — TECHO B3aUMOCBS3aHBI.
6. VcTtopusa 3eMmsu BKJIIOYAeT JJIUTeNbHbIE [IePUOABI 3aCTO,
IIpephIBaeMble BHE3AMHBIMYU 1 HEOOPATUMBIMU COOBITHUSMHU.
7. Ku3Hb u3MeHWIa U IIPOJOJDKAET U3MEHATh IIOBEPXHOCTD
3emu.

OTU NPECTaBIEHUA O CYLIEeCTBOBAHUU 3€MJIU ITO3BOJIAIOT BOC-
NIPOM3BECTU CJIOKHBINM, IPUYYJJIUBBIN ¥ MHOTOCJOUHBIN y30D
B3aUMOZIEMICTBUS aTOMOB, MUHEPAJIOB, TOPHBIX MTOPOJ U KU3HU
Ha IPOTSKEHUU I'POMaZIHBIX OTPE3KOB BPEMEHHU U IIPOCTPAHCTBA;
MBI 6yZ1eM o6paiaThesa K HUM Ha MOCIeAYIOIINX CTPaHUIax, MoBe-
cTBy# 0 $a3ax pa3BUTH IUIAHETHI OT IepBOHAYAIBHOTO OTHEHHO-
ro BUxpA BceseHHOM! /10 AMUTENbHOM 3BOMIONUY IUIAaHETHl 3eMJIA.
BsanmocBA3aHHadA 3BOMONMA 3€eMIU U XXKU3HU — HOBOE Hallpas-
JIeHVe, JeXalllee B OCHOBE 3TOW KHUTU, — YacTh HEOOPATHUMOM
110C/IeJ0BaTeIbHOCTY CTyTIeHel 5BOIOIMY, BocxoAmel K boib-
oMY B3pHIBY. 1 KaxXZ0o# cTafuu XapaKTEPHBI CBOU IIPOLIECCH
1 GeHOMEHBI, KOTOPBIE ITOCTOSTHHO MPeobpa3yioT MOBEPXHOCTh
Hallel IUIaHeThl, HEYKJIOHHO MIPOKJIaZbiBasd MyTh K TOMY YAUBU-
TeJIbHOMY MUDY, B KOTOPOM MBI KMBeM. TakoBa HCTOPUSA 3€MIIU.






BO3PACT 3EMJIU (mwnuapost siem)
° I 2 3 4 4,567

Tadetickuil Apxetickutl IIpomepo3zotickuil Paneposotickuil
301

I'nasa 1

PoxxaeHue
&

Obpasosatrue 3emau

Munnuapost iem 0o poxcdeHuss 3emau

&~ [lepBoHaYa/sbHO He CyleCTBOBAIO HU 3ewmiu, HU COJHIA,
KoTopoe corpesaet ee. Hama ConHeyHas cucTeMa, B LIEHTPe KOTO-
PO pacrosnaraeTcs CUAIONIas 3Be3/ja U B KOTOPYIO BXOJAT pa3ind-
HbI€ IUIAHETHI CO CBOMMU CIIyTHUKAMU, B KOCMOCE IIOABUIACh CPaB-
HUTEJIbHO HEZABHO — BCEro KaKux-HUOyzp 4,567 MuIpZ jieT Ha3az.
Jlo TOTo Kak Halll MUP BO3HUK U3 HEOBITHSA, TPOU30IILUTIO MHOTOE.

MecTo A/ pOXKJEeHUsA Halllel IUIaHETHl OBUIO IOATOTOBJIEHO
ropaszio paHbllle, B Hayaje Hadyal — B MOMEHT BOJBbIIOro B3pHI-
Ba — OKoJIO 13,7 MuIpZ JIeT Ha3a/, COMIACHO HOBEUITUM JaHHBIM.
DTOT MUT TBOPEHUA MUPA OCTAETCSA CAMBIM CMYTHBIM, HETIOCTHKU-
MBIM M CAMBIM PEIaroIINM COOBITHEM B UCTOpUM BeeneHHOM. OH
NIpe/CTaBIAeTC A KaK CUHIYIAPHOCTh — IIpeBpallleHre U3 HU4Yero
B HEYTO U He MOAAaeTcss 0OBACHEHUIO C TTOMOIIIBIO 3aKOHOB COBpe-
MeEHHOUW (PU3UKU WIN JIOTUKYM MaTeMaTUKH. ECU BB CKIOHHBI
UCKaTh IPU3HAKU cyliecTBoBaHUA bora-TBopiia B KocMoce, CTOUT
HayaThb [TOUCKU ¢ Bob1IOro B3phIBa.

B camoMm Hayasie IpPOCTPAHCTBO, SHEPIUA U MaTepUs BOSHUKIN
13 HENMOCTMKUMOM ITycTOTHI. VI3 HU4Yero. 3aTeM IOABIIOCH HEUTO.
Mt He criocobHBI Tog06paTh MeTadopy K 3ToMy cobbiTHio. Harra
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BceneHHas mosaBuiIach Aaxke He U3 BaKyyMa, IIOCKOJIBKY A0 bosb-
IIOT0 B3phIBa He OBUIO HYU MPOCTPAHCTBA, HU BpeMeHU. [1oH:A-
TUE «HUYTO» II0ZpadyMeBaeT IIyCTOTY — HO A0 bosblmoro B3peiBa
He CyIIIeCTBOBAJIO HUYETO, B YeM MOIJIA ObI CYIIIECTBOBATh MIyCTOTA.

3aTeM B MICHOBEHME OKa MOSABWIOChH He IIPOCTO HEYTOo, a BCe,
YeMy MPEeZACTOSIIO CYIECTBOBATD, U BCe cpa3y. B aTOT MoMeHT 00b-
eM BceseHHOU ObLT MeHbIle siApa atoma. CBepXIIOTHBIN KOcC-
MOC HOSIBWICA B BUZIE YUCTON OJHOPOAHOM SHEPTruu, U HUKaKUe
YacTUIIBI HE HApYIIaJIu ero abCcoTI0THOE eqUHO0Opasue. BeeneH-
Had Havaja CTPEeMUTENbHO PACIIUPATHCS, OJHAKO HE BO BHEIIHee
npoctpaHcTBO (y Hallell BceseHHOI He cyllecTByeT BHEUIHEro
mpocTpaHcTBa). Ee 06beM, Bce elle COCTOAIINM U3 pacKaJeHHOH
JHEpruu, MUpwica U ysenuumsaics. [lo Mepe pacivpenus Bce-
JIeHHas-3HePTHs OCThIBaa. [lepBhle Cy6aTOMHbBIE YaCTUIIHI TTOSBU-
JINCh B CYMTAHBIE JOJIU CEKYHZBI ocyie Bompioro B3pelBa — 3TO
OBUTM DJIEKTPOHBI M KBAPKU, HEBUAMMAs CyOCTaHLIUS BCEX TBEP-
ZIBIX, KUAKUX ¥ Ta3000Pa3HBIX 3JIEMEHTOB, COCTAaBUBIITUX HAIIl MUD
U IOPOXKIeHHBIX YMCTOM SHepruelt. Bckope mocie 3Toro, B Te4eHue
BCe TeX JKe JI0Iell KOCMUYeCKON CEKYH/IBI, KBAaPKU O0'beJUHIIIVICh
B ITaphl U TPUILIETHI, GOPMUPYS 6osiee KPYITHbIE YACTUIIBI, BKITIOYAs
MIPOTOHBI U HEUTPOHBI, BXOZAIIME B AP0 aToMa. Bce 3TU CTPYKTy-
PBI OCTaBaIUCh NIpeJe/IbHO PaCKaJIEHHBIMU OKOJIO ITOJTYyMWLIMOHA
JIeT, IIOKa MpoZoJnKalollleecs paclIiupeHre BeeleHHON He oCTyau-
JIO KOCMOC IO HECKOJIBKUX TBICAY IPaZyCOB — JOCTAaTOYHO HU3Kasd
TEMIIEPATYPA, YTOOBI IPULIETTUTH JIEKTPOHEI K AZpaM U cHOpMUPO-
BaTh TAaKUM 06pa30M TepBBIE ATOMBI. B yniciie 3TUX aTOMOB MO/|aB-
JisAtotee GOMBITUHCTBO COCTABIAT BoZopo/ (6oree 90% Bcex aTo-
MOB), BXOAWI HeOOMBIION IPOLEHT Telus U BKpaIUIeHUs JIUTHA.
VI3 cMecH 3TUX 3/IeMEHTOB 06pa30BaKCh MEPBHIE 3BE3/IBI.

[TepsoHauanvHwlil caem

I'paBuTanysa — BeaWKUM MexaHU3M GOPMUPOBAHUA KOCMUYe-
CKUX 00BEKTOB. ATOM BOZOPOZa BeCbMa MeJIOK, HO CTOUT YHCIY
aTOMOB yBelIM4IUThCA B 10%° pa3 (3T0 cOCTaBUT TPWJLTHOH TPUJLIH-
OHOB TPWIMOHOB TPWUIMOHOB TPWIINOHOB aTOMOB BOJOPOZa) —
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¥ CWIa UX KOJUIEKTUBHOTO TATOTEHUS HEM3MEPHUMO BO3PacCTeT.
I'paBUTaNMA CTAHET UX B LEeHTP, POPMUPYH 3Be3Ly — TMTaHTCKUN
rasoBbIli IIap, IpeZieIbHO CXKaThl B LleHTpe. Korga orpoMHbIN
CTYCTOK BOZIOPOZa C)KMMAETCs, ero NOoTeHINalbHasA TPaBUTAIM-
OHHas YHeprus NpeobpasyeTcs B KWHETUYECKYIO SHEPTHIO JABIIKY-
IIKUXCA aTOMOB, KOTOpas B CBOIO ouepeb IpeobpasyeTcs B TEIUIo-
BYIO DHEPI'HIO — IIPOLeCC, aHAJIOTMYHBIM TOMY, YTO IIPOUCXOAUT
IIpY CTOJIKHOBEHHUU 3eMJIU C aCTEPOU/IOM, HO COIIPOBOXKAAEMBbIH
Hen3MepuMO OOJIBITUM BEICBOOOXKAEHEM SHEPTUU. TeMIepaTypa
B fiZipe BOZIOPOJHOTrO IIapa MOBBIIAETCA 0 MIUIMOHOB IPaflyCoB,
a ZJaB/ieHre — /10 MIWUIMOHOB aTMocdep.

Takas TeMIepaTypa U JaBjeHle HHUIUUPYIOT HOBBIH QeHo-
MeH, Ha3bIBaeMbIi AJePHBIM CHUHTE30M. B 3THUX 3KCTpeMaIbHBIX
YCJIOBUSAX Sipa IBYX aTOMOB BOZOpoza (KaKJoe M3 HUX COAEPIKUT
110 OZHOMY IIPOTOHY) CTaJKUBAIOTCA C TAKOMN CHJIOMH, YTO AZApa CIIu-
BaIOTCA U OZVH U3 IPOTOHOB IIpeBpallaeTcsa B HeUTpoH — obpa-
3yeTcs TsKeNbIM aToM Bozgopoza. [locie psaza TaKuxX CTONKHOBe-
HU 006pa3yroTcs AApa refius ¢ [ByMs IpOToHaMU. [lopasuTenbHo,
YTO IOJYYUBIINCA B pe3yabTaTe aToM rejus NprMepHO Ha 1%
JIerdye UCXOAHBIX YeThIPeX aTOMOB BOZOPOZa, U3 KOTOPHIX OH 06pa-
3oBaiica. [To Mepe ob6oraieHus 3Be3/bl refiieM 3a CUeT BOZ0poza
OHa «BOCIUIaMeHAeTCA», U3Jlydas SDHepruio B OKpykarolee Ipo-
CTPaHCTBO.

KpymHble 3Be3/bI, MHOTHE 3 KOTOPBIX TOPa3/io GOJIbIIe HaIllero
CosHIIa, ¢ Te4eHHEeM BpPeMeHU HCUYepIIBIBAIOT I'POMaJHbIe 3ara-
CBl BOZOPOZA, coAepskalerocs B Ux Azgpax. OgHako ypesBblyaii-
HO BBICOKOE BHyTpeHHee /jaBjleHle U TeIIoBas SHeprus MpoAo-
KaIOT NOA/IeP’KUBATh AZePHBIM CUHTe3. ATOMBI I'eIiA B 3B€3JHOM
AApe MpeBpaIlaloTcs B yIVIEPOJ — HEOOXOAMMBIH 3JIEMEHT /IJI1 BO3-
HUKHOBEHU KU3HHU, COCTOALIUN U3 MIECTH IIPOTOHOB, U OZHO-
BpPeMEHHO IIPOZOJIKAIOTCS BCIUIECKU S/IlepHOM SHEpPruM, BEHI3bIBA-
IoIIYie BOJOPOAHBIN CHHTe3 B chepPUUECKOM CJI0e, OKPYKAIoIeM
APO 3Be3/Bl. 3aTeM U3 YITIEPOZa CUHTEe3UpyeTcs HeOH, U3 KOTO-
POTro pPOXAAETCS KUCIOPO, 3aTeM GOPMUPYETCS MarHuii, IIOTOM
KpeMHUH, cepa U T. 4. [locTeneHHO 3Be3za IprobpeTaeT CTPYKTypY
JIYKOBUIIBI, B KOTOPOH SIZIEPHBIN CUHTE3 00pa3yeT OAWH 3a APYTUM
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CJIOW U3 PA3JIMYHBIX 3JIEMEHTOB. fZIepHEBIN CHHTE3 BCe YCKOpseTcs
JI0 TeX 0P, TIOKA He HacTymaeT ¢paza 06pa3oBaHUA XKele3a, KOTO-
pas ayures He 6osiee ogHOTO AHA. K 3TOMY BpeMeH!, MHOTO MUJI-
JINOHOB JIET CITyCTA Tocje BonbIioro B3peiBa, BO MHOTHX 3Be3/iaxX
B IIpOIlecce AZEePHOrO CHHTe3a 3aBepluIaeTcs UK GopMUPOBaHUA
MepBbIX 26 3/1eMEHTOB IIePUOJNIECKON CUCTEMBL.

7Keneso siBnAeTcA npeieIbHBIM 3JIEMEHTOM AJePHOTO CUHTE3a.
Korza Bozopoz nmpeBpaiaeTcs B rejidif, TeJIuii B yIJIeEpOZ, U IIPOYIC-
XOJAT BCe JaNbHeHIe Tpeobpa3oBaHsi, BBICBOOOXKIAETCS OTPOM-
HOe KOJINYeCTBO sZlepHo sHepruu. Ho Az1po aToMa xeye3a coziep-
YKUT HaUMeHbIIlee KOJTMYECTBO SHEPIUU 110 CPABHEHUIO C A[paMU
[PYTHX 37IeMeHTOB. Korza oroHs moXupaeT Bce TOIUIMBO, IIpeBpa-
I1as ero B 301y, TeIUIoBasd SHeprus uccakaet. JKeneso npescrasis-
eT coboii cBOero pojia AAEepPHYIO 30JTy; TIPU CTOJIKHOBEHUU aToMa
JKejle3a C aTOMaMH APYTUX JIEMEHTOB siZiepHasi SHeprus He BO3-
HUKaeT. TakuM o6pa3oM, KOTZia B MAaCCUBHOU 3Be3zie HEM30EKHO
dopmupyeTcs KeJle3HOe AP0, ee JKU3HEHHBIH ITUKJI 3aKaHYNBaeT-
s ¥ IIPOUCXOAUT KaTacTpoda. J[o 5Toro MOMeHTa B 3Be3/ie IOAJED-
JKUBaeTcs YCTOMYMBOe paBHOBeCHe MeXy IByMs MOUTHBIMU CUJIa-
MW: TPaBUTAIMEH, IPUTATUBAIOIIEN MacCy 3Be3[HOT'O BellecTBa
K [IeHTPY, U laBJIeHeM ra3a, BRITAJIKUBAOLINM 3Ty Maccy U3 szpa.
Korza saapo 3amonHseTcs keae3oM, Ipoliecc BEITaTKUBAaHUA Mac-
CHI U3 SI/ipa OCTaHABJIWBAETCSA, U MOOEIUBINAS CUJIa TPaBUTAIUU
B OZIVH MUT ITOpOXKJaeT KartacTpody. Besa Macca 3Be345I HACTONIBKO
CTPEMUTENIBHO OOPYIIUBAETCS K LIEHTPY AAPa, YTO OTCKOK BBI3BI-
BaeT B3PHIB, KOTOPBIM HA3BIBAIOT BCIBIITKONM CBEPXHOBOM 3BE3/HbI.
3Be3za pacnazaercs, BBIOpackiBasi GOJIBLIYIO YaCcTh CBOErO Belle-
CTBa B KOCMUYeCKoe IIPOCTPAHCTBO.

Poxcoerue xumuu

Jl1s1 Tex ynTaTesel, KOTOpPhIE MBITAI0TCS IIPEeACTAaBUTD cebe yCTPOo-
CTBO KOCMOCA, POXKAEHUE CBEPXHOBOU 3Be3/Ibl HUYYTh HE XyXKe
Bosbiioro B3peiBa. Pasymeercs, Bonbioil B3peIB BezieT K 06paso-
BaHUIO aTOMOB BO/ZIOPO/Ia, KOTOPHIE, B CBOIO OYepeb, HEU3DEKHO
MIPUBOJAT K 00pa30BaHUIO TIEPBHIX 3Be3/. OJHAKO MyTh OT 3BE3/IbI
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J10 3HAKOMOT'O HaM MHUpa /IaJieKo He Tak odeBuieH. OrpOMHBIH IIap,
COCTOSIIINI U3 aTOMOB BOZIOPO/IA, JAXKE €CJIU B €0 SIAPe CKaILTUBa-
10Tcs boJiee TSKeIbIe 3JIEMEHTHI BIUIOTH JI0 JKeJle3a, ellle He YKa3bl-
BaeT BEPHOTO HATIPABJIEHUS My THU.

Ho xorza B3pbIBatoTCA 6OIbINME 3BE3/IbI, B KOCMOCE TIOSBIAETCS
HeuTo HOBoe. PacmaBmmuecss HeGecHbIE Tejla YCEMBAIOT KOCMU-
YecKoe MPOCTPAHCTBO BCEMHU 3JEeMEHTaMU, U3 KOTOPBIX OHH
COCTOSUTH. YIJIEPOJ, KUCIOPOZ, a30T, pocdhop u cepa — OCHOB-
Hble UHT'PEeJUEHTHI JKUBOU MaTepUU — TOSBISAIOTCA B N300I,
MarHuii, KpeMHUH, XKejle30, aTIOMUHUN U KaJbI[UH, BXOASAIINE
B COCTaB FOPHBIX MOPOJ, U3 KOTOPHIX TIPEUMYIIECTBEHHO U COCTO-
AT TJIAHETH TUITA 3€MJIH, TOXKe UMEIOTCS B IOCTaTOYHOM KOJIHYe-
ctBe. Ho B HEBOOOpa3MMOM IToJie SHEPTUU, TOPOXKAAEMOM B3PBI-
BAIONIMMUCS 3BE3/1aMU, BCE OTU DJIEMEHTHI B MPOIlecce sepHOTO
CUHTe3a CO3/Ial0T caMble HEBepOSTHbIE KOMOUHAIIMU — B PE3YJlb-
tate dopmupyetcs Bes [lepruogudeckas Tabiuiia, T. €. IEPBUYHBIE
26 31eMeHTOB 06pasyloT MHOXKECTBO PYTUX. FIMEHHO TOT/Ia POXK-
JIATOTCA TaKue peAiKve dJIeMEeHTHI, KaK AparolieHHble MeTajUTbl —
cepebpo U 30JI0TO, YTUINTAPHBIE BENECTBA MeJb U IIUHK, SIZIOBU-
Thi€ MBIITBSAK U PTYTh, PaZIMOAKTUBHBIE YPaH U TUTyTOHUM. Bosee
TOTO, 3TU 3JIEMEHTH B KOCMUYECKOM IIPOCTPAHCTBE COEANHIIOTCS
Y B3aUMOZEUCTBYIOT IPYT C [PYTOM BO BCE HOBBIX 1 HOBBIX XUMU-
YECKUX PeaKIUsX.

XuMudeckass peakiusa MPOUCXOAUT, KOTAa OAUH OOBIYHBIN
aToOM CTaJKUBAETCS C APYTMM TaKHUM Ke. Y KaXAOoro aToMa muMe-
eTCsT KPOXOTHOE, HO TSXKeIoe AApO, 0biajarollee MOI0XKUTEb-
HBIM 3JIEKTPUYECKUM 3apsZioM, OKPYKEHHOEe 06JIaKOM U3 OJHOTO
WY HECKOJBKUX OTPUIIATENBHO 3apsKeHHBIX 3JIEKTPOHOB. M30-
JIUPOBaHHbIE aTOMHBIE Apa MPAKTUYECKH HUKOTAA He B3aUMO-
JIeHWCTBYIOT, 3a MCKJIIOUYEHUEM BHYTPU3BE3THOM «CKOPOBapKU»,
[UIsT KOTOPOI XapaKTepHBI CBEPXBBICOKME TeMIlepaTypa U JaB-
snenvie. OHAKO 3JIEKTPOHBI PA3HBIX ATOMOB MOCTOSHHO CTaJKH-
BaIOTCA ZIPYT C APYroM. XUMUYECKUE PeaKIUu MPOUCXOJAT B Te
MOMEHTHI, KOTZIa BCTPEYaroTCs JBa WM 60jiee aTOMOB U MX 3JIEK-
TPOHBI BCTYTAIOT BO B3aUMOZAEUCTBHE U MePErPYIIUPOBbIBAIOTCS.
Takoe mepemelTMBaHUE U CBSA3bIBaHUE DJEKTPOHOB CIy4YaeTcs
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TI0 TOM MPUYKHE, YTO UX OTIpe/ie/ieHHbIE KOMOWHAIIHM OKa3bIBAIOT-
cs1 HanboJjiee YCTOHYMBBIMU, 0COOEHHO COBOKYITHOCT IBYX, IECATH
Wiu 18 37eKTPOHOB.

[TepBbIe XUMUYECKUE PeaKIUU ocye BombIoro B3peiBa MOPOXK-
JIAT0T MOJIEKYJIbI — He6OJIbINNEe TPYIIIBI aTOMOB, TECHO CBA3aHHBIX
Mexy coboii. Eme 70 TOro, KaKk aTOMBI BOZOPOZA B pe3ysbTare
SAIEPHOTO CHMHTEe3a BHYTPH 3Be3/] 00pa3yloT rejiuii, B BAKYYMHOM
TIPOCTPAHCTBE ITyOOKOTO KOCMOCa BO3HUKAIOT MOJIEKYJIBI BOZIOPO-
Aa (H,), kax/as U3 KOTOPBIX COCTOMUT U3 [IByX aTOMOB, TECHO CBSl-
3aHHBIX MEXY COO0M. Y KaKIoTO aToMa BOZIOpO/ia TOJBKO OfUH
3JIEKTPOH, T. €. TOT aTOM HaXOJUTCA B HECTAOMIHLHOM COCTOSTHUU
B YCJIOBUAX KOCMOCa, T/e JeliCTByeT Maruieckoe IpaBUIo ABYX
3MIeKTPOHOB. Tak YTO BCTpeya JByX aTOMOB BOZOpPO/ia 00beUH -
€T WX 2JIEKTPOHBI B OOIIYIO MOJIEKYITY, 06eCITeYNBaOIyI0 CTaOHIIb-
HOCTb. [IpyHMMas BO BHUMaHHE OIPOMHOE KOJIMYECTBO BOAOPOAA,
BO3HUKIIETO B pe3y/ibTare bosiblioro B3peiBa, HETPYAHO MIPUNTH
K BBIBO/IY, YTO MOJIEKYJTbI BOZOPO/Ia IPEAIIIeCTBOBAIN 06pa30BaHUIO
3Be3/] U COCTaBJIs/IM OCHOBHYIO YacTh KOCMOCA C CaMOT'0 Havasa
MOSIBJIEHUS aTOMOB.

Beres 3a pok/ieHWEM CBEPXHOBBIX 3Be37l, 10 Mepe TOTO Kak
B KOCMOCE PAaCCEMBAIUCh APYTHE dJIEMEHTHI, BO3HUKAIO MHOXeE-
CTBO UHTEPECHBIX MoJieKysl. CpeZii HUX OJHUM U3 CaMbIX PaHHUX
coeavHeHuy crana Boga (H,0), B MoseKysie KOTOPOU /iBa aToMa
BOJIOPO/la COEJVHWINCh C OZHHUM aToMoM Kuciaopozga. Ilo Bceit
BUIUMOCTY, UMEHHO B IIPOCTPAHCTBE BOKPYT CBEPXHOBBIX 3BE3]
obpazoBanuch monekynwl azora (N,), ammuaka (NH,), meTana
(CH,), monookcuza yrnepozaa (CO) u auokcuza yriaepoga (CO,).
BceM 3TUM BHZIaM MOJIEKYJT PEACTOSIIO CHIrPATh BAYKHEHIITYIO POJIb
B GOpPMUPOBAHUY TUTAHET U MOSBJIEHUH XKUBOIM MaTEpPHUU.

3aTeM 06pa3oBaIMCh MUHEPAJIBl — MUKPOCKOITUYECKUE TBED-
Zible 00pasIbl XUMUYECKOTO COBEPIIEHCTBA U KPUCTALTUIECKOH
CTPYKTYpHI. [IepBble MUHEPAJIBI MOTJIA MTOSIBUTHCSA TOJIBKO B YCJIO-
BUAX BBICOKOM IUIOTHOCTU CKOIUIEHWH MUHEpPaso00pasyroImux
3JIEMEHTOB U CPABHUTENBHO HU3KUX TEMIIEPATYP, YTOOBI aTOMBI
cMOT/IM 06pa3oBaTh KPUCTAJUIbI. Bcero HECKOTbKO MWLIMOHOB
JIET CIyCTs Tmocje Bosbiioro B3phiBa GarONpUSTHBIE YCIOBUS
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[T TaKUX peaKIM BO3HUKJIM B pa3pekeHHOM U OCThIBaoleM
MIPOCTPAHCTBe BOKPYT MEPBBIX B3opBaBIIUXCA 3Be3A. Kpoireu-
Hble KPUCTAJUITUTHI YUCTOTO yIyiepoAa B ¢popMe anmasa u rpadu-
Ta CTalM, BEPOSATHO, IIEPBEIMU MUHEpasaMHu BO BceseHHOU. 3T
TepBble KPUCTAJUIbI MPECTABIIN COO0 HEYTO BpOJe TMBUIH,
OTZe/bHbIE YACTUIIHI OBLIN OYEeHb MeJTKHe, HO, BO3MOXKHO, 0CTa-
TOYHBIE 110 BEIMYMHE, YTOOBI CBEPKHYTh B KOCMOCE OPWILTMAHTO-
BBIM 6sieckoM. K mTepBBIM yIIEPOAUCTHIM 00pa3oBaHUAM BCKOPE
I06aBWINCH IPYTHE BHICOKOTEMIIEPATYPHBIE TBEPABIE BEIECTBA,
obpasoBaHHbIE U3 TAKUX 3JIEMEHTOB, KaK MarHui, KaabLUH, a30T
u kuciopos. Cpesiyt HUX GBLTY 3HAKOMbIE HAM MUHEPAJBI BPO/Ie
KOpPYHZA, XMMHUYEeCKOT0 COeJUHEHU aJIOMUHUA C KUCIOPOAOM,
KOTOpO€e 0COOEHHO I[EHUTCA B CBOUX SIPKUX IIBETHBIX Pa3HOBU/I-
HOCTSX — pybuHax u candupax. Torga xe MOIBUIUCH B HEOOID-
IIIOM KOJIMYECTBE XPU3OIUTH (CWIMKAT MarHus ¢ JpyruMU COCTaB-
JISIOIIMMM ), HbIHE TTOJyparoeHHble KaMHH, aCTPOJIOTUYeCKHe
3HAKU POXXIEHHBIX B aBTyCTe, U MyacCaHUTHI (KapOu/ KpeMHUs),
U3BeCTHBIE B Hallle BpeMs KaK JielleBhIM UCKYCCTBEHHBIN cypporaT
OpPWLINAaHTOB. Bcero B MeKIUTaHETHOM MBUIM COEPKAIOCh OKOJIO
JIIOKUHBI U3BECTHBIX HAM «II0JIE3HBIX UCKOTIaeMBIX». TaKUM 06pa-
30M, I[IOCJIe B3pBIBA IIEPBBIX 3Be3/ BceleHHasa HauuHaua CTaHO-
BUTBCA pasHOOOpasHee.

HudTo B KOCcMoOce He cydaeTcs eZIMHOXK/bI (32 UCKIIOUEeHUEM,
noxanyi, bosbiioro B3peiBa). PaccessHHbIE B KOCMUYECKOM IIPO-
CTPaHCTBE OCKOJIKM B30OPBAaBIIUXCA 3Be3/, IOCTOSIHHO MOJBEpra-
JINCh BO3/IEUCTBUIO CHJI TpaBUTAMU. TaKUM ITyTEM OCTATKU IIep-
BOTO TIOKOJIEHUs 3Be3/i HeN30eKHO MOPOXKAATU HOBBIE 3BE3/[HbIE
CKOIUIeHUA, GOPMUPYA TYMaHHOCTHU, COCTOSBIINE W3 IpOMa/-
HBIX 00JIaKOB MEXK3BE3JHOI'0 ra3a M IbLIM, OCTABIIMXCS IIOCIE
B3pBIBA IpeAbIAYINNX OKoJeHUH 3Be3s. Kaxgas HoBasAg TyMaH-
HOCTb coZiepkajia OoJIblle JKejle3a U HEMHOT'O MeHbIIIE BOZOPO/a,
yeM npezpiayasa. DTOT IUKJI IpogopKaaca 13,7 Mapa JeT: cra-
pble 3Be3/bl MIOPOKAaaU HOBBIe, U3MEHSAA CTPYKTYpPy KocMoca.
HeucuyuciuMble MUWUINAPAL! 3Be3/] BOSHUKJIU B HEUCUUCIUMOM
KOJINYeCTBe rajakTHK.



KoHen o3HaKkoMuUTEIHHOTO (hparMeHTa.
[TprnoOpecTr KHUTY MOXKHO
B UHTEPHET-Mara3uHe « JJIEKTPOHHBIN YHUBEPCH
(e-Univers.ru)


http://e-Univers.ru
https://www.e-univers.ru



