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BBeneHue

Hale onacHoe
OTHOLUEHUe
K CBOeM ninaHere

MEI ¢ BAMHM — 4YacTh XKH3HU, KOIZa-To 3apoJuBIIelica Ha Hamlel
wIaHeTe. Haliu Tesia cOCTOAT U3 aTOMOB, 06pa30BaBIINXCA OJHO-
BpeMeHHO co BcesleHHO. Mou /leTH pacTyT, U UX Tejla CTPOATCA
13 XUMHUYEeCKHX 37IeMeHTOB, cofiepKaliuxca B No4Be, Bofie, Top-
HBHIX NTOpoJax, Bo3ayxe. Koraa-Hubyb aTOMEI MOETO Tejla CTaHyT
eJIAMH, JIeJHUKaMHU U TPaHUTOM.

Ho kaxzplii U3 Hac — 3TO He MpocTo Teno. TOYHO TaK ke, Kak
Y MOHU NaJIBIIE], BaXKHA OZie’K/a, KOTOPYIO A HOIIY, IoM, B KOTOPOM
KUBY, U HOXK, KOTOPHIM pexxy xie6. He 6yas pyHUKOB U GYIb/0-
3epoB, G1aroziaps KOTOPEIM IIPOU3BOAATCSA MHHepalbHbBIe Y/O-
OpeHusA U POAYKTHI MUTAHUsA, BB, BePOATHO, HUKOI/IA He MOABH-
JIHCH OBl Ha CBeT.

Y KakJIoTo U3 OKpYXKaloUUX Hac MpeJMeTOB U MaTepHaoB,
13 KOTOPEIX OHU U3TOTOBJIEHEI, CBOA POJIb B YHHUKAJILHOM fABJIe-
HUH, CO3JaHHOM JIIO[bMHU, — Hallleli IUBWIM3aluu. VI MHe Hpa-
BUTCA UMBWIK3alUMA. HpaBUTCA JKUTEH B TEIUIOM JioMe U GHIBaTh
B HOBEBIX /Il MeHfl MecTax. fI eiBa /i1 Ipe/ICTaBJII0 CBOIO HEIHEIIl-
HIOIO KM3Hb 6e3 BceX MMeIoUIMXCA B MUpe 3HAaHUM, AOCTYMHBIX
10 OJHOMY HaXKaTHIO KHOINKH, XOTA, KOrZa A pocjla, Ha MOJKax
CTOSUTA SHIMKJIONENH, a B TIOYTOBOM fAI[HKe JieXKaau HallKhcaH-
HBIe OT PyK{ NUCbMa.
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KaxpIi AeHb MOABIAIOTCA HOBEIE JoMa, HOBblE MOOHILHEIE
TesnieOHHEI, HOBHIE MI0JU. HeBepoATHO, Kak 3TO Bce IIPOUCXO-
AUT. Ho rie B3ATb KUPNHUYUKH, U3 KOTOPHIX CTPOATCA BellH,
ena u aroau? Vi3 uero Bce 3TO cZlenaHo? Heyxkenu Koraa-HUOYIb
KUPTIHUUYUKY Ha Hallleii yiaHeTe KOHYaTCA U BCe OCTAHOBUTCA?

MeI MHOTO TOBOpPHUM 006 OKpy:katomleli cpege. O ToM, Kak
Hallle moTpebeHNWe BAKWAET HAa BOAY, MOUBY U Bo3AyX. O TowM,
YTO pa3Hble BB )KUBOTHEIX BEIMHPAIOT C TOM 3Ke CKOPOCTELIO,
KaK W TOrZa, Korja lajieHHe OrPOMHOr0 MeTeOpHuTa YHUUTO-
MU0 AUHO3aBpOB. O TOM, 4TO B OKeaHe CTOJbKO Mycopa, 94TO
Kor/la-HUOyAk TAacTUKa TaM OKakeTcA OoJbllle, 4eM PHIOHL.
He meHbIlle BHUMAHUA MEI yeaseM HedTH U YT, KOTOpHIe
CXKUraeM Ha 3JIeKTPOCTAaHIIUAX U B aBTOMOOUIAX, — OHH BOT-
BOT U3MEHAT KJIMUMaT, U MHOTHe TepPUTOPUHU Ha 3eMie B 61U-
¥*KalimeM 6yAyiieM cTaHYT HEIPUTOAHBIMHU JJIA JKU3HHU.

OT pa3roBOPOB 0O pa3pyllieHUH OKpYKarollel cpefbl A OLly-
mat cobcTBeHHOe Oeccunue. ['7e Moe MecTo B 3Tol KapTHHe
mupa? f BUHOBaTa, UTO Ie/ible BUAB BEIMHpaioT? Kakoi Mup
A OCTaBJIO0 CBOUM JeTAM? UTO MOXHO cAelaTh — He TOJBLKO
JUIA TOTO, YTOOBI 06/1eTYUTEL cebe coOBeCcTh, HO M Ha caMOM /Jiejie
IIOBEPHYTH pa3BUTHE MHpa B JYUIIyK CTOPOHY? fI Hamwucaaa
3Ty KHUTY, YTOOH MBI C BAMHU MOTOBOPUJIN O TOM, K KAKUM II0-
cneICTBUAM — OZHOBPEeMeHHO HeBepOATHHIM U KaTacTpodu-
YeCKUM — TPUBOAUWT MOfABJIE€HUE Ha CBeT Bellleil, TPOAYKTOB
MATAaHHAA U B KOHEUHOM HTOre Hac caMux. /IIi Hadaja mou-
MeM, O YeM MBI TOBOPHM, a 3aTeM IpUMeMcH 3a IOUCK pelle-
HHUU, BaXKHBIX JJIA TeX, KTO MPHUJET Mocje Hac.
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NcTopuna mupa
N XUMUYECKNX
3N1EMEHTOB

B CEMW HSAX

Hcropua XMMHYECKHX 3JeMEHTOB HauWHaeTcAd C IOABJIEHUA
Ha cBeT BcenenHoii. McTopua fonras, MouTH HeoOBATHAA, €N
CPAaBHUBATh C AOCTYIIHEIM 4YeJloBeuecTBY BpeMeHeM. [losTomy,
B31B 32 OCHOBY PacCKas3 0 COTBOPEHUH MUPA, A YI0XKY CBOI UCTO-
PHIO B C€Mb JIHel.

Mwuapz JeT yMecTUTCA B IIOJIOBUHY CYTOK, MIJUIHOH JIeT —
B 3/4 MUHYTEI, a ThIcAYA JieT npoiizeT 3a 0,44 cekyHAHL. BeceneHHan
poawnace 13,8 MWUIMOHA JIeT Ha3a/], HO B HallleM [10BeCTBOBaHUH
OyZeM cUUTaTh, 9YTO BpeMs MOABUIOCH, KOT/Ia CTPeIK! YacoB Mepe-
Ba/IWIH 3a MOJIHOYL B HOUE Ha MMOHeAeILHUK. [Ioka BEI UMTaeTe 5TH
CTPOKM, Yackl OBIOT MOJHOUb U BOCKpeceHbe 3aKaHumBaeTcs [1].

lNoHegenbHUK: poxaeHue BeceneHHoM

B camoMm Hauasie He CyIIecTBOBaJi0 HA BpeMeHH, HU MPOCTPaH-
cTtBa. HUKTO B MHpe He 3HaeT, KaK U MOYeMy BCe HAdaaoCh.
Ho crauasna npowusoiien Bosbinoii B3peiB. OH BEIOPOCHT SHEPTHIO
BO BCe YIrOJTKU HOBOPOXK/IEeHHOU BeenleHHO#. BHavaste japui xaoc,
a 3aTeM MoJofias BceneHHas oka3asachk 10j] KOHTPOJIEM H3BeCT-
HBIX HaM 3aKOHOB IIPHUPOJEI [2].
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I[TeUTE ¥ MeHA oMa cobupaeTca B KI09bA — 3TO JIUIIB BOIIPOC
BpeMeHHM; CXOKUM obpa3oM Bo BceneHHO! cTamu o06pa3oBHI-
BaTbCA CTYCTKU SHEPTrHU. OTHU CTYCTKH, WIH YaCTHIEL, SHEPTHH
MEI Ha3bIBaeM Maccoll: MaTepus, BelllecTBO, ocA3aeMoe, TO, 9TO
BO BcesleHHOI co3/jaeT Bee, YTO TeOpeTHIeCKH MOXKHO B3ATh U 110-
Tporarsb.

Moe Teno, Bely U IUIaHeTa, Ha KOTOPOH MBI *KHBeM, — BCe,
YTO HAC OKPYKAET, COCTOUT U3 aTOMOB. ATOMBI COCTOAT M3 YacTHL
TpeX BH/IOB: IDOTOHE!, HETPOHEI U 3/IeKTPOHEL [IpOTOHEI 1 Heli-
TPOHEI 00pa3yoT aToOMHOe A7po. Eciin Azpo n3baBUTCA WIH, HAO-
00poT, 06aBUT cebe HEeCKONBKO IIPOTOHOB, aTOM CTaHeT JPYTHM
XHUMHAYECKHM d/1eMeHTOM [3]. Vi3HaualnbHO B aToMe CTONBKO XKe
97IEKTPOHOB, CKOJIBKO IPOTOHOB, HO 3JI€KTPOHBI BpalllatoTcA
Ha opOHUTaxX — aTOMEI 0OMEHHBAIOTCA UMH BO BpeMA XMMHUYEeCKUX
peaxIuii.

ITpOTOHEL, HEHTPOHBHI ¥ 3/IeKTPOHEI 00pa30BaIHCh B pacKajeH-
HOH MelllaHWHe 3Heprui U Macchl, KOTOPYIO IIpe/ICTaBIAIa U3 cebs
10HaaA BceneHHad. [IpOTOHEI U HEUTPOHH! CKIEWINCh W CTaId
AApaMHA aTOMOB TaKWX XMMHUYECKHX 3/IEMEHTOB, KaK BOJOPOZ,
TelIMid U TUTHH. Y 3TUX Haubojlee MeNTKHUX W JIeTKHX 3/IeMEeHTOB
B A7Ipax COOTBETCTBEHHO OJIUH, /IBa U TPH NPoToHa. CerofiHA Bo-
JIOopoJ, — BaXKHEWIIWI KUPIHYUK JJIA BOABL U TeX OPraHWYeCKHX
MOJIEKYJI, U3 KOTOPBIX COCTOAT JKUBLIE CylecTBa. Baliy Tesa npu-
MepHO Ha 10% cocToAT U3 BOflopojJia — TaKUM 06pa3oM, pofi MBI
BeJleM NpAMO OT Pok/JeHuA Bee/leHHOM.

Uepes 16 cexyHz nocie noixyHouu BeeneHHas 6osee Wi MeHee
OCTBUIA: 3/IEKTPOHBI NIPUKPENWINCE K aTOMHBIM AZpaM HU CBA3b
He pacrnajanach B TO )K€ MTHOBEHHE. A 3HAUYUT, U CBET BIEepBLIE
cTajn cBoOOJHO NepeMelaThcA 1o BeelleHHOI U eMy He IpendT-
CTBOBAJIM pacKajeHHbIe 3JIeKTPOHBL. BOT Tak IMOYTH cpa3y Iocie
TIOJIYHOUH BO BcesleHHOI MoABWICA BHAUMEIN CBET, XOTb U CMO-
TpeThb Ha Hero OBUIO HEKOMY.

B Teuenue cieayoomux 12 gacoB pacnpezgeneHHadn 1o Beenen-
HOH Macca NpoAo/DKWIa 00pa30BEIBaTh CIyCTKH. 3 aToMOB 006-
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pa3oBallch OTPOMHBIE ofaka, M ele ZI0 TPeX YacoB yTpa CKO-
TUIEHHs STUX 00J1aKOB TTPEBPATHINCE B TIEPBEIE TalaKTUKHA. OffHa
U3 HUX cTaHeT MiedasiM [TyTem, foMoM yesnoBedecTBa. CeroHsA
Mreunsrii [TyTs — ofiHa 13 6oJee 4eM IBYX TPHJLTHOHOB TaTaKTHK
BceneHHOM.

B miecTh 9acoB yTpa HEKOTOPEIEe 06/1aKka aTOMOB TaK YBeJTNIH-
JIUCh B pa3Mepax, 4To TOf WX cOOCTBEHHBIM BECOM TIPOM3OIIEN
KOJITATIC — OHU CKAMUCh B 06beMe U YIUIOTHUINCH. Tak MOsSBH-
JIUCEH TIepBEIe 3Be3/iHl [4]. B oiHOM U3 HUX — 3HAUMTeNbHO Goee
KpPYITHOM 110 cpaBHeHHIO ¢ HamuM COJHIIEM CTYCTKe MaTepHH —
OKa3aJiCh aTOMBI BOZIOPO/Ia: OHU MIPEBPATATCA B KUCIOPOJ, KOTO-
PBIH BB TOJBKO YTO BAOXHYIIH.

Bec OKpyKaroOIAX aTOMOB C OTPOMHOM CHJIOHN TIPUTAHYJ IPyT
K JIpyTy aTOMBI Boflopojia. M3-3a 3TOro OT sifiep OTOPBAJIUCH Tiep-
BBIE DJIEKTPOHEI. 3aTeM JlaBleHHWe CTal0 CTOJb MOIIHBEIM, UTO
Aapa BOJ0po/ia CJIWINCH B OJHO 1leioe, 06pa3oBaB aTOMEI TelHS.
W3-3a cIUAHUA BBZIETIOCH OTPOMHOE KOJTHYIeCcTBO SHEPTHUH, Ha-
TpeBIliee CKOTUIeHe aTOMOB. TaK OHO CTaJIo CBeTAIIelicA 3Be3/I0H.
Ceropmns Ha ComHIIe TPOTEKaeT TOT JKe caMblid Tipoifecc. Koryia BEI
CMOTpHUTe B OKHO, BaM B IVIa3a MOMaZaeT CBET, WY OT aTOM-
HBIX fA/lep, CIUBarOMUXcA B HeZipax ComHIIA.

[TocTeneHHo GOJBIIUHCTBO f7lep BOAOPO/a TPEeBPAaTHIHNCH
B refiiii, U KOJIMYECTBO BHICBOOOXKJAaeMOil B He/pax 3Be3/bl
SHEPTUU COKPATUIOCH. Y 1IeHTpa 3Be3/Ibl He OBIIO CHIIBI COTIPO-
TUBJIATHLCSA ABIEHUO OKPYKarolied MmaTepun. [Ipou3oIien Koi-
narnc. Tak Havascsa HOBBIH 5Tall >KM3HHM 3Be3Jbl. M3-3a Kosamnca
aTOMBI TeTUA OKa3aduch Tak GIM3KO JPYT K JPYTy, YTO BHOBD
cTanu cauBaThesa. Tpu szipa Tenus (o /Ba MPOTOHA B KAXK0M)
CTaJX OJIHUM S/[POM YIJIepoAia C MIeCThI0 MPOTOHAMHU. 3aTeM
S7IPO yTIepo/ia COeAMHMIOCH C ellle OIHUM S/[pOM resiud — obpa-
30BaIOCh AJIPO C BOCEMBIO TPOTOHAMHU. DTO KUCIOPO/, Yei aToM
BMeECTe C S7IpOM B JaHHBIA MOMEHT /IBIJKETCA K BalleMy MO3TY
B KpacHOM KPOBSIHOM TeJiblle [5].
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BHyTpH 3Be3ibl NPOAODKWICA IPOLECC CIUAHAA aTOMHBIX
Aznep — o6pa30oBEIBANIUCE Bee Ooslee U OoJiee TAKeNbIe 3JIeMeHTEL.
Bamu Tena Ha 86% cocToAT U3 yIIepoAa, a3oTa U KUCJIOPOJa,
TIOABHBINMXCA Ha JaHHOM 3Tare. Ha 3emie 114 o6pa3oBaHHA 10-
JIOOHBIX XMMUYEeCKHX 3/IeMeHTOB CIHIIKOM HH3KOe JlaBleHHe —
MOXKHO C YBEPEHHOCTBIO YTBepXJaTh, YTO 3TH KHUPIWYUKW Ha-
LIero Tejia pooM o 3Be3/l. Bce MBI — 3Be3fiHEbIe cyliecTBa. Kpome
TOTO, Ha 3TOM 3Talle MOABWINCE XKele30 Ui Halleld KpoBH, $oc-
dop ansa ckenera u JIHK, amtoMuHMIT 719 MOOWILHEIX TellehOHOB
¥ KOMIIOHEHTEI CONIM, KOTOPOU BHI IIOCHINIaeTe ey (0Ha COCTOUT
Y3 HaTpHA U XJIopa).

Yepe3 nmapy MUHYT Halleli HCTOPHA JIMHON B HeZleJi0 KU3Hb
3Be3/]bl 000PBEeTCA CTOMb 3PEMTUIIHEIM B3PEIBOM, UTO OH IIOMYYUT
Ha3BaHHe «CBePXHOBAaA 3Be3/la». Bo BpeMsA B3phIBa 00pa3oBallch
emle 6osee TAKeNble, 4eM XKele30, 3JIeMeHTEl, cpeld IIpoJero —
HHUKeJIb, MeJlb U [IMHK. JJIeKTpUYecKHe IIPOBoJa B BallleM JioMe
H3TOTOBJIEHE] U3 MaTepPHAIOB POJIOM CO CBEPXHOBOH.

To, 4TO ocTasochk mocie B3phlBa U He pasbpocano 1o Bee-
JIEHHOH, IPUTAHY/IOCH APYT K APYI'Y H CXJIONHYJIOCh: NIpeBpaTH-
JIOCh B HEUTPOHHYIO 3Be3/ly. B Hell Bce aTOMHEIe Ajpa CIWINCh
B OIPOMHBIA CT'YCTOK pa3MepoM C KPYHHEI ropoz (¢ Auame-
TpoM IpuMepHO 10 KijioMeTpoB), GaKTHUeCKH CTaB OTPOMHEIM
aTOMHEIM APOM, XOTA XMMHYECKUM 3JIeMeHTOM MBI €er0 He Ha-
3plBaeM. B Hamreli coOcTBeHHOH ['ajJlaKkTHKe CYIIecTByeT OKOJIO
MWLUTHApAA HEUTPOHHBEIX 3Be3/l, HO, TaK KakK II0 CPaBHEHHIO
C IpyTHMH 3B€3/jlaMH1 OHH MeJIKUE U XOJIOAHEIE, YBU/IETh UX He TaK
TIpoCTO.

Korza A pasMBIIUIAIO O TOM, CKOJBKO BO BceneHHoIi MecTa
Y HACKOJBKO MaJbl HeHTPOHHEIE 3Be3/Ibl, IpoH3oIIe/iee fajiee
Ka)XeTCA MHe IIOYTH HeBepPOATHLIM. TeM He MeHee HaM H3BeCTHO,
4TO, 110 BCeli BUAUMOCTH, CIy4WIOCh. B epBEIe JHU CyIecTBOBa-
HUA BeeleHHOM HEHTPOHHEIE 3Be3/lbl HHOT/A CTATKUBAIKCH. [1py
CTOJIKHOBEHHH 00pa30oBEIBAINCE 30JI0TO, cepe0po, IUTaTHHA, YpaH
Y LeJBI pAA APYIHX 3/IeMEHTOB, HaCTOJIBKO TAXKeJBIX, 9To o0pa-
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3YIOTCA OHM JIMIIb B IOAOOHOTO pojia SKCTPeMaibHBIX YCIOBUAX.
Hoggle aneMmeHTH pazbpocaino no BeereHHON — OHHM cMellanich
c obylakaMH IBUTH 1 aTOMOB.

Tak B mepBBIM M3 ceMH JHeW BO3HUKIHU XHMHUeCKHe 3ile-
MeHTH. Bo BceneHHOi1 oHU 06pa3yloTca U Mo celi eHb. 3Be3/bl
BCe BpeMA POXKAAKTCA U YMHUPAKT, B3PHIBAOTCA U CTAJIKUBA-
1oTeda. Ho Ha 3emsie aToMHEIe fiZipa BIIOJIHe cTabuiabHEL. Ha Ha-
el IMIaHeTe XWMHUeCKHe >3/eMeHTHl BO3HHMKAKWT W pa3py-
IalTcA JIMIb BO BpeMA paJHOAaKTUBHBIX IIPOLIECCOB, KOrza
JleNiATcA HecTabWIbHEIE Ai/ipa ypaHa U IPYTUX TAKeIbIX XUMUIe-
CKHUX 3/IeMeHTOB. [IpoTekaroniye BHyTPH 3Be3/, IIPOLIECChl IOYTH
HEeBO3MOKHO BOCCO3/IaTh JlaKe B HayYHHIX TabopaTtopusax. Kom-
OUMHUPYA XUMHUYecKHe 3JeMeHTHl, MBI cOo3/laeM MaTepHhasbl —
TYT Halld BO3MOXKHOCTH MpaKTHUUIeCcKu 6e3rpaHHUuHEl; HO, eCili
TOBOPHUTEL O CaMHUX XMMHUYECKUX 3JIeMEeHTax, HaM ocTaeTcd JOo-
BOJILCTBOBAThLCA TEM, UTO €CThb.

BTOPHUK — YeTBepr:
3Be3/bl POXK/AalTCA U YMUPAIOT

Crepyromue Tpu AHA BeesleHHadA nuia 1o TOMY e IIyTH. 3BE3/EI
POXAANNACh — 3Be3Zbl yMupaaud. OT CBepXHOBEIX 110 BcesneHHOH
PacXOAWINCE YapHble BOIHEL U 00/1aKa MaTeprd. Tak Kak BHYTPH
3Be3/] BOZOPOJ U I'e/IU{, CIMBAAChk, 0O0pa30BLIBAIN HOBHIE XHMH-
4yecKue 3JIeMeHTE], 00Illee KOJIMYeCcTBO a30Ta U rejind Bo Beenes-
HOH COKpAaIlaiock, a KOJTUYeCTBO TAXKENBIX 3JIeMeHTOB POCIIO.

MaTHuua: o6pa3oBaHne COTHEYHON CUCTEMDbI

B [NATHHUIY, B 4YE€TBIpE 4Yaca AHA, HENOoJaJEKy OT HacC yMepJa
3Be3ja. Yﬂ;apHaﬂ BOJIHA OT CBerHOBOﬁ CiKaJjia IIbLJIb U T'a3, coep-
JKaBImuecd B Oﬁﬂal{e, — TaMm ke ObLT U KHUCJI0pOoJ, KOTOpHﬁ BEL
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TOJBKO YTO BJIOXHYTH. 3amyCTHUNIAch llelHasA peaKIuA: CTyCTKU
MaTepHH CTajJlli HaCTOABKO TAXKeIbIMH, UTO MPUTAHYIH K cebe
MBUIL M a3, HaXOAWBIIHeCA MOOJM30CTH OT HUX, a 4eM OoJIblie
U TsKeJlee OHU CTAaHOBWINCH, TeM Oojbile cobupanu U3 OKpy-
’KaBIllero WX mpocTpaHcTBa. be3 nATHaAIIaTH NATE 06IaKO CTalI0
3Be3/10i, BOKPYT KOTOPOU Bpallajiock HECKONBKO IUIaHeT. JTa
3Be3sia — CouHile, leHTp CoMHeYHOU cucTeMH [6].

Bce m1aHeTEI BpamaloTcsA BOKPYT 3Be3/bl. UeM OibKe K 3Be3/ie
pacrioyio;keHa TUlaHeTa, TeM CHIbHee ee HarpeBaeT U3nyueHne —
pe3yabTaT MPOTeKaIUX B HeJipax 3Be3/bl peakuuii. B ConHeu-
HO# cucTreme Gmpkatimmie K CoJHIy TUIaHeTH OUYeHb ropadue.
CerofiHA TeMIlepaTypa Ha WX MOBEPXHOCTH IpeBHIIaeT YeThIpe
COTHH rpafiycoB. Ha caMbIX OT/la/leHHBIX TUIaHeTaX XoloHo. Cor-
HeuHEIe JIyUd He pa3oTpeBaloT WX BEHIIe HyJA rpaaycoB. CaMble
JlajieKue IUIaHeTHl — 3aMep3live MHPEH, T/ie TeMIlepaTypa MpH-
MepHo 200 rpaaycoB HIDKe HYJIA.

Ho ofna miaHeTa paciosioeHa B caMoil MOAXo/AlIel Touke.
B mpurojHoi#i 714 KHU3HU 061acTH KOcMoca TeMIlepaTypa Ha Iuia-
HeTe HaCTONLKO HH3Kad, YTO BOZAA He KUIIUT, i HAaCTOJBKO BBICO-
Kasi, 4TO He MpeBpamiaeTca B jefl [7]. 3To iaHeTa 3eMasa — oHa
M CTaHeT HalIAM JJOMOM.

[lpaBaa, BHauasie 3emia Oblla pacKajlieHHOM, Jaxke JKUAKOI.
C Heli peTy/IspHO CTaJKUBAINUCh KPYIHbIE U MeKhe MeTeOPHUTHI.
OauH 13 HUX 0OpyIITizcA Ha 3eMITI0 C TaKOU CHJION, UTO MaTepus,
OTOpBaBINasAcA B pe3ylkTaTe CTOJIKHOBeHUA, obpa3oBaja Ha op-
6uTe CrycToK — Tak moaBwnack JlyHa [8].

[To Mepe TOro Kak 3emJid MOCTeNeHHO OCTHIBajia B XOJOAHOM
KocMoce, TSKeNble 3/IeMeHTH, TAKKe Kak Jkejie30, 30JI0TO U ypaH,
ocefianu GiVKe K IeHTPY XXUAKOTo mapa [9]. Jlerkue aieMeHTHI
(kpeMHUI U TVIaBHBIE KOMIIOHEHTHI HAlIUX TeJl — YITIePoJ, KHUC-
JIopoJi, BOAOPO/ W a30T), HAllPOTHUB, OCTAJUCh HAa MOBEPXHOCTH
U TIocTeneHHO 06pa3oBaiy MPOUHYI0 KOPY M3 OPOJHL, cofleprKa-
el KpeMHHI, a ¢ BHEeIlTHeli CTOPOHBI OKa3ajiachk ra3oBasf aTMOC-

depa.
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B nepBuuHOI aTMocepe 00pa3oBaNTHCh MOJIEKYJ/IBl — CPYIIIEL
aTOMOB, B KOTODBIX /IBa aToOMa BOJOpOJa COeJUHWINCH C OJHHUM
aTOMOM KHCJIOpoZa. 3To Boja. B mojoBHHE ceABMOro Bedepa
TeMIlepaTypa yhajla HacTONbKO, YTO MOJEKYJIBl BOJABI COMINCH
B Kamwd. Korja kamm yBeIMYWINCH U B pasMepe, W IO Becy,
Ha NOBePXHOCTb MPOJIWICA AOXKAb — IOABWICA NIepPBEII TeIUIbIA
okead [10].

B mry6uHe okeaHa MPOU3OILIO TMOWCTHHE Boie6HOe COOHI-
THe. YI7IepoZ, BOAOPO/, U KHCIOPO/, CLeNUBIIUCE JPYT C JPYTOM,
00pa3oBanyu KpyIHEIE MOJIEKY/Ibl — B HUX TaKXKe COJep:Kaloch
HebonbIIOe KOJMWUECTBO cephl, a3oTa U ¢ocdopa. B kakoii-To
MOMEHT MOJIEKYJ/IEl IPHOOPeNH CTPYKTYPY, AaBIIYI0O KM BO3MOX-
HOCTB C03/]aBaTh COOCTBEHHBIE KOIIUH, 00BeIUHAA PACIIONIOXKeH-
HEIE TOOJIN30CTH OT HUX XMMUYeCcKHe 3/IeMeHTEHI 110 TOH ke cxeMe.
ODTO OCHOBA M3HU. Korza 3TH MOJIeKy/bl U3 CIOXKHOH XHMHUUe-
CKOIi CHCTeMB! IIpeBpPaTHINCE B KMBOM opraHuaMm? JKW3Hb I0A-
BWIACH Cpasy, B OZHOH TOUKe, WIH e 3aXBaTHIa IUIaHeTy [ocjie
L[eJIOTO psAfa MONBITOK? Ha JaHHBIN MOMEHT y YUeHEIX HeT OTBeTa
Ha 3TOT BOIIPOC, HO MBI CAaMH{ — JI0Ka3aTebCTBO TOT0, YTO JKU3HU
yABIOHY/IACE yada.

MeTajuiaMu, OCeBIIMMH B LIeHTp IUIaHETH], 4eJI0Bed4eCTBO He BOC-
TIoJTb3yeTcA HUKOTAA. [IpoCcTo OHY 3a71eraroT C/IMIIKOM OJIM3KO K I[eH-
Tpy 3emnd. K cuactrio, okono 10 yacoB Beuepa B IIATHULY IIPOUA30-
LIJIO cOOBITHE, KOTOPOE OKaXKeT pellaroliee BO3elCTBHe Ha TO, KaK
JIFOIU BEICTPOAT 06IecTBO. OcTaToK Bedepa 3eMI0 00CTpeTuBalIH
MeTeOpHTHL. YdeHEble TOYHO He 3HA0T ITo4eMy. Bo3aMoxHO, ycTaHaB-
JIMBAIMCH OPOUTHI KPYIHEIX IUIAHET W 5TO BIWAIO Ha JBIKEHHE
Marepuy B ComHeuHOH cucTeMe. B moboM ciydae MeTaul U3 3THUX
MeTeOpHUTOB yCeHBaJ BCIO 3€MHYI0 KOpY U He ocefjall K LIeHTpy, [o-
CKOJIBKY 3eMHad Kopa cTajia Kkpemnde. V3 3Toro MeTauia cerofjHa Mbl
JienaeM aBTOMOOIIINA U BUIKH.

[IprMepHo 3a mojyaca 1o epexo/a oT IATHUILE K cy060Te 3eM-
Hafd Kopa cTajla TpeckaTkca U ABuratkes [11]. Kopa Hamreit mia-
HETHI [TO-IIPe;KHEeMY COCTOMT M3 IUTUT, IlepeMellaoluXcA 110 OKe-
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aHy BA3KOU pacIUIaBleHHOH noposl. CHapy»XH, Ha TIOBePXHOCTH,
TaK XOJIOZHO, 4TO, KOIZla paclUlaBjeHHasd MOopoAa BEHIPHIBAETCA
Ha IIOBEpPXHOCTh Yepe3 TPelIWHBEl MeX/Jy IUIMTaMH, OHa 3acThl-
BaeT U CTAHOBUTCA 3€MHOH KOpoH. [103TOMy IIUTEL, ITlepeMera-
fIC OTHOCHTEJIEHO YT ApYra, IOCTOAHHO MeHAT Gopmy. Korga
CTAJIKABAIOTCA KOHTHHEHTEHI, Pacllo/oKeHHEIe Ha ABYX IUINTAX,
o0pas3syoTca ropHEe 1lelu — MpAMO celigac TaKUM 06pa3oMm dop-
mupyrorca 'mmanan: Maana nomxumaeT Asuto ¢ rora. Bo MHorux
MecTax IUINTa ¢ TOHKMM OKeaHCKHM JHOM INPOCKa/lb3bIBaeT I0J
TOJICTYIO 3€MHY KOPY KOHTHHEHTa, PaclloIOKeHHOIO Ha Jpy-
roii mwiuTe. CerofiHA 3TO MIPOMCXOAUT BAOJIb THXOOKEaHCKOTO 110-
Hepexba KO:xHOU AMepukH. [e-To auTOoC)epHEIe TUIUTH TPYTCA
JpyT 0 Jpyra, IBUTAACh IUIedo K IUiedy. VIHOIZIa OHU 3aCTpeBaroT,
a B UTOTe, IPOCKAJb3bIBadA, BEI3BIBAIOT KPYIIHEIE 3eMIeTPACEeHU.
PaspynraeTca nopoza, ¥ B KOpeHHOM I0po/ie BOSHUKAOT KPyTIHEIE
CHCTEeMBI TPELIWH, WX Pa3JI0MBbl.

CoBMeCTHOe JIBHKeHHe JIUTOCQEepHEIX IUVIAT ceifdac HOCHUT Ha-
3BaHHe «TeKTOHHKA IUINT». VI3 Bcex 1taHeT COTHEYHON CHCTEME!
TOJIBKO Y 3eMJ/IU CTOJIb AKTUBHAsA MOBEPXHOCTh. CII0XKHO CKa3aTh,
IoueMy JBIDKETCA HMEHHO Kopa 3eMIH, HO 0e3 3Toro JABHXeHUA
Halla IUlaHeTa OKasamachk Obl MepTBoii. Brarojapsa TeKTOHHKe
JUTOC(epHEIX IUINT BelllecTBO 3eMIM HaxoAWTCA B IOCTOSAH-
HOM /IBIDKEHHH: Ha NOBEPXHOCTH OKa3bIBAaeTCA TO, YTO YHECIH
B OKeaH BOJBI M BeTPEL, U TO, 9TO ObUIO IOXOPOHEHO Ha MOPCKOM
JlHe MIWUIMOHEI JieT. B 3eMHOIi Kope BO3HUKAIOT pa3jioMEI, depes
KOTOPEIEe U3 ITTy6UH BEIHOCATCSA XUMUYecKue 37ieMeHTEI . CerofiHaA
W3 OCTaBUIMXCA Pa3/OMOB TaKOTO POZa MEI M3BJIeKaeM 30JI0TO
Y UHbIe MeTaJlIbL.

1B cuny cBOoMX pa3MepoB W yganeHHoctu oT ConHua Mapc u Meprypuit
yH¥e AaBHO NOJIHOCTBIO OCTLINK, a Ha BeHepe TeKToHWYecKas aKTMBHOCTb
NPOSBNAETCH APYTMMU cnoco6amMu, MEHEE aKTUBHO (NPO CNYTHUKKU N1aHeT
3[eCb peyun He AET). — [TpuUM. Hayy. pes.

2 XMMUYECHHE 3NeMeHTbl BLIHOCATCA He TO/IbKO BOJOMA, HO U NaBaMU W py-
rMMu cnoco6amu. — lNpuM. Hayy. pes.
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Cy660Ta: HaYMHaETCH XXU3Hb

3eMHas Kopa Io[Beprajach MeTeOpPHUTHOU 6GoM6apaupoBKe
TIpUMepHO /1o HouHu cy660TEL, 0 00:45 [12]. 3aTem ob6cTaHOBKA
Ha IUIaHeTe cTajka CIoKoiHee. J[o TOJOBHUHBEI MIECTOTO yTpa
Ha 3eMJle NOSIBWIOCH MarHHUTHOE T10J1e — HeBHAUMBIH IITUT, 3al[H-
animi 3eMI0 OT Hauboaee MOIIHBIX U OMACHBIX W3MyIeHUit
Connia [13]. He 6yap moAo6HO 3alUTH, UYTOOH BEDKUTE, HAM
TIPUILIOCH 6bI HAXOAUTHLCA B TIOI3€MHEIX TIelepax.

[IpUMepHO B TO Ke BpeMs BO3HUKJIIH TIepPBhe OJHOKIETOUHEIe
OpraHU3MBI.

ITo cyTH, KUBEIE OPTAaHU3MEI — 3TO He UTO WHOe, KaK MeJKue
MeXaHU3MBI, CO3/Iatolire co6CTBeHHBIE KOMMUHU C IOMOIIBI0 SHED-
THH OKPY)Katollleii cpefibl. PasyMeeTcs, y HAX OLIBAOT U IOTIOTHH-
TelbHBIE GYHKIIUH — (UKCHPOBATh TO, 9TO MTPOUCXOJUT BOKPYT,
JIBUTATLCS WK obmaThesa. Hamm Tesa yepnaroT SHepruio u3 1o-
TpebiigeMoil HaMU TTUTIH, ¥ WcCeloBaTeNH TI0IararmT, 9YTO cCaMble
TlepBhIe )KUBLIE cO3/jlaHuA 6panu HeoOXOUMYI0 SHEPTHUIO U3 XU-
MHYeCcKHUX coefIMHeHUI B ybuHax okeaHa [14]. Tlo-mpexHeMy
CYIIeCTBYIOT IeJlble SKOCUCTEMEI, KABYIIHE B KPOMENTHOU TeM-
HOTe — TaM, T/ie pa3/IBUratoTca TUTochepHBIe TUIUTHL. TaM CKBO3b
HallOMHWHAIOMIWe TPyOy CTPYKTYPHI, PacIioyioykeHHEIe Ha JIHE OKe-
aHa, BEIPBIBAETCA MMOTOK 060raleHHON MUHepaTaMi BOJB — XU-
MHUYECKHUe COeJUHEHNS 3TUX MUHEPAJIOB COfiepyKaT SHePrHio, He-
06X0UMYTO YKUBY UM TaM CYIIECTBAM.

CerofiHs MOYTH BCe 3eMHbBIE JKUBHIE CYIeCTBa MOMyJIaroT SHEp-
ruto oT CoJHIA — WK HANPAMYI0, TOCPe/ICTBOM (OTOCHHTE3A,
WK yTIoTpe6IsAs B MTUITY MOJIEKYIIRI, X paHsAIIHe B cebe COMHEeYHYI0
sHepruio. B mporiecce GoToCcHHTE3a 3HEPIHA COTHEYHOTO CBETa
pacxofiyeTcs Ha TO, 9YTOOBI paclienuTh AMOKCH]I YITiepoia U BOAY
Ha yIJIepoji, BOAOPO/ U KUCIOPOJ. 3aTeM aTOMbI 06 beMHAIOTCA
U CTPOAT HOBBIE KOMOWHAIIMM — TaKUM 06pa3oM, TMOABIAIOTCA
foraTele 3HEpPrHel MOJIEeKyIbl, U3BeCTHbIE HAM KaK YIJIEBOJIHI,
6enku 1 xupHL. Cyas 1Mo BceMy, GOTOCHHTE3 BO3HUK Y YKUBYIIUX
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B OKeaHe OakTepuii — B cy660Ty, mpuMepHo B 15:00. Ceroansa
B 3TOM IIpollecce 3a/leliCTBOBaHEI Bce 3e/ieHble pacTeHHs, Jepe-
BbA U CUHe3eJleHble BoZ0pocau. Bo BceM, UTO coiepKUTCA B 3THUX
opraHu3Max, ecTh KareabKa COTHeUHOH SHepruu.

Korza auokcuj yriepoZa ¥ BoZa IpeBpallaloTcsa B pacTH-
TeJIbHBIM MaTepuaj, OCTaloTCA aTOMBlI KUcaopoAa. OpraHHU3MEH,
ocymiecTBaApmMUe (GOTOCHHTe3, BHIOPACHIBAIOT aTOMBI KHUCJIO-
poza B popMe MOJIeKy/a: B HUX aTOMBI KHC/IOpoJa CBfI3aHEI JpyT
¢ IpyroM nomnapHo. MoJieKy/sl KUCTIOpoJa UMeIOT IPKO BEIpaXKeH-
HOe CBOMCTBO BCTYNAaTh B peaklUH C APYTMMU COeJUHEHWAMH:
HaM 3TO M3BECTHO IO OTHIO — 3TO He YTO MHOe, KaK KUCJIOopOoJ,
BCTYNAIOIMI B PeakIUio C yIIepoZoM U MPOYMMH TOPIOYHUMHU
BellleCTBAMH U BHICBOOOXKAIOIINE SHepruio B Gpopme Teria, —
MOSTOMY MBI He Hauutd 6bl MOJIeKy/l KHCJIopoJa HHU B OKeaHe,
HU B aTMocdepe, eci 65 UX OCTOSHHO He BOCIPOM3BOAWI TOT
WY UHOU UCTOYHUK. Kuciopos — jKM3HeHHO HeoOXOAUMBIN ATA
Hac ra3 — HellpephIBHO obpasyeTcsa B pe3y/ibTaTe GOTOCHHTe3a.
OpHako W3HavYaJbHO B aTMochepe 3eMIH MOJEKYJl KHUCIOpOAa
He 6bUI0. [TepBEHIM OpraHM3MaM KHUCJIOPOJ /11 BEDKUBAaHHA TOXKe
He TpeboBacA.

Jlo Hadasa npotiecca GpoTocuHTe3a B MUPOBOM OKeaHe OLLIO
pacTBOpeHO OrPOMHOe KOMHUYeCTBO kesle3a. Celiyac y)ke TaKOTo
HeT. B HacTosllee BpeMsa IpH KOHTaKTe C BOZOH IOBEPXHOCTH
¥KeJsie3a OBLICTPO CTAHOBUTCA KpacHOM, rpyboil U JieTKo IoMaeTcA.
STOT KpacHBIHl MaTepHal, pKaBuMHA, — XUMUUeCKOe coeJiHe-
HUe jkejie3a U Kuciopoza. IToka B Bo3Jyxe U BoZle eCTb KUCJIOPO/,
He3aluIlleHHOe JKe/le30 Bcerja 3apKaBeerT.

IMocne ob6ega B cy660Ty, Mexkay 15:00 u 18:45, 3ap:xaBesiu oke-
aHEbL. Bechb kucnopoz, 06pa3oBaHHEIN Ha NTepBEIX 3Tanax GOTOCHH-
Te3a, BCTYNIWI B PeakIIMIo C jkKele30M — OH OceJsl Ha HO B BHJe
pkaBuMHEL [TocTeneHHO p)kaB4MHa NTpeobpa3oBasiack B TOJACTHIN
cJI0H coucTol nopoAbl. CerofiHA MEI BEIKAllBIBaeM 3Ty KPacHYIO
TIOpOJIy, OTZAe/AeM KUCI0po/, B O0NBIINX Nleuax U UCIOoNb3yeM JXe-
J1e30 /Il U3TOTOBJIEHUA HOXKeH U PesIbCoB.
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Korza ocHOBHasA Macca »kejie3a 3apkaBesia, B OKeaHe HauaJl Ha-
KaruBaThCA KUCIOPOJ,. /71 60IBIIMHCTBA IePBLIX TOABUBIINXCA
Ha IUIaHeTe CO3/JaHMi KHUCIOPOJ — CMepTelbHBIH A4. Takum 06-
pa3oM, GpoToCcUHTE3 IPUBEJ K OJHOMY M3 CaMbIX MacCOBHIX UCTpe-
6neHul BWOB 3a BCIO UCTOPHUIO Hamleli miaHeThl [15]. OpHako
OBUIM CylllecTBa, CyMeRIIMe W3Bjiedb U3 KHUCIOPoJAa Moik3y. OHU
BOCITOJIb30BAJINCh UMEIOIUMCA B OKpYXKamllleld cpefie KUCIOPO-
JIOM /il BLICBOOOXKIeHUA COMHEYHOU 3HepPruy W3 OpPraHU3MOB,
KOTOPBIX OHU YIOTPeOJIAIN B UILY. Tak OHU MOMydaal SHePruio,
HeoOXOAMMYIO /I TIOAJep:KUBaHUA COOCTBEHHBIX JKU3HEeHHBIX
TIPOIIeCCOB — CAMOCTOATENFHO 3aHUMAaThCA (HOTOCHHTE30M UM
yke OBUIO He HyKHO.

B To BpeMA Kak OrpOMHO€ KOTUIecTBO GOPM KHU3HU CAAOCE TIO]
HaTHUCKOM A/JOBUTOTO KUCJIOPO/ia, TIONH30BaBIINeCd UM OpraHHU3MEI
TIpruoGpeny OrpoMHOe MPeUMyTecTBO. MBI — HMX MOTOMKH. JHep-
THA, KOTOPYIO BHl TPaTUTe Ha UTeHWe 3TOM KHUTH, BHUKeHUe Ta3
U nipeobpa3oBaHKe TeKcTa B UH(GOPMAIIMIO B MO3Te — pe3y/ibTaT XU-
MHUEeCKHX peaKiiii, BO BpeMA KOTOPHIX B KJIeTKaxX Tesla KACJIOPOJ
U yIIIeBO/IHI TIPeBpaIlatoTcs B AMOKCH] yIiepoJia U BOy.

[NocTermeHHO OKeaHCKas BOJa HacCHIATach KHUCIOPOJOM,
U OH CTaj MOJHMMAThLCA U3 OKeaHa B atMocdepy. Kak ciencTsue,
Ha 3eMUTe MPOU30IILTH 3HAUNTeTFHEIE TlepeMeHH. Halra riaHeTa He-
TIpepHIBHO U3TydJaeT B KOCMOC TeIyio, U TeMIlepaTypa Ha ee TIOBepX-
HOCTH CWIBHO 3aBUCHUT OT TOT'0, KaKOe KOJTMUECTBO 3TOTO U3/TyIeHUA
yIepHKUBaIOT ra3kl B atMochepe. MEI 30BeM 3TO fABJIeHHe MTapHUKO-
BEIM 3(ddekToM. PaHbmie atmMocdepa Oblta HoraTa MeTaHOM — OH
BOHpaeT GOMbIIOe KOMHMYEeCTBO TeIVIOBOTO HM3TyUYeHHA, a MOTOMY
TIOBEPXHOCTh 3eMIH He ocThBaza [16]. Koraa u3-3a kuciopoga me-
TaH B aTMocdepe CTaJl pacllelUIAThLCA, TapHUKOBHI 3ddeKT ocnab,
U IJIaHeTa Torpy3uiach B MobalbHI JIeIHUKOBHIN epuof. Jlo ca-
Moro Bedepa cy660TH, Ao 21:15, orpomHas dacTk 6uopa3Hoobpa-
311, IOSIBUBIIIETOCA B OKeaHe, TIoruba oT xosoza [17].

B BHICHIMX cioAX aTMocdephl MOJEeKyJbl KHCJIOPOAA CTOJ-
KHYJHCE cO cBeToM COMHIA, HeCYLUM OTPOMHEIe 3amackl 3Hep-
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TMY — JIBAa aToMa KHUCIOpOAa OTOPBAIKCH ApYyT oT Apyra. Korza
OJJMHOUHBIE aTOMBI CTAJIKHWBAINUCh C IPOJNETaBIIAMH MHMO MO-
JIeKy/laMH KHUCIOpOJa, 00pa3OoBHIBAJICA 030H — MOJIEKyla, Co-
CcToAIAA U3 TPeX aTOMOB KUcIopoza. O30HOBHIA JIOH oKkasaica
addexTUBHOMN JIOBYIIKOI /71 HauboJsiee HACHIIeHHOUN dHepruei
YacTH COJTHEYHOTO cBeTa. /IOCTUTHYB 3eMHOU NTOBEPXHOCTH, 3TOT
CBeT CIIOCOOeH YHUUYTOXKUTE HaubOoslee yA3BUMEle OpraHUdecKue
Mosekysl. CerofHaA 6rarogapa 030HOBOMY CJIOK MBI HAXOJUMCA
TIOJ], OTPBITEIM HeOOM, He HAaHOCA Cephe3HBIX NMOBPEeK/JeHUH Ia-
3aM H KOXe.

Korja nosaBrica 030HOBBIN CIOH, KUBBIE OPTaHW3MEI CMOIIA
BBDKUTH Ha MOBEPXHOCTH BOABI — U Jaxe Ha cymie [18]. 3x1ecs
A GoTocHHTe3a OBUIO elle OOoJbIIe COTHEYHOIO CBeTa — Pe3Ko
BEIPOCJIO IPOM3BO/ICTBO OPraHUYeCKOI'o MaTepuaa i KUCIopoja.
IepBele GOpPMEI KHM3HU, OKasaBIIHecA Ha Cylle, — 3TO KOBep
u3 H6akTepuii U BoAopocieli, TOKPHIBIIUX TOCKYIO, 30JI0TUCTYIO
TIOBEPXHOCTH U 3aJI0;KUBIIHX OCHOBEL TOTO, YTO CTaHeT ILIOJOPOJ-
HO¥ TOUBOM TIaHEeTHI.

BocKpeceHbe: uBas 3emMns

OprasHusMel ¢ KJIETOYHBIM AAPOM, OT KOTOPHIX MBI IIPOU30LLIH,
MOABWINCH PAHHUM BOCKDECHBIM YTPOM B IIOJIOBHHY YeTBEp-
Toro [19]. B mATE yacoB yTpa OJJHOKJIeTOUHEIE OPTraHU3MEI Ha-
YalIu CTOJMb TECHO COTPYAHHUYATh, YTO yXKe paccMaTpPUBAIUCH
He KaK CaMOCTOATeJbHBEIE eIWHUIIBl, a KaK KHUBBIE CYIIEeCTBa,
cocToAlNe W3 HeCKOAbKMX kiaeTok [20]. OaHako, mpexje
4yeM JKH3Hb 3aKHIlesla B TOM BH/e, B KAKOM MBI ee 3HaeM, I1Po-
U0 MHOTO BpeMeHH. [Tocie obeza, B 17:25, mocie TOro Kak
Ha 3eMJe 3aKOHUYWICA elle OJHH IIoOanabHBIH JIeTHUKOBLIHI
nepuof, npoaaupmutica ¢ 15:15 go 16:15, moABuanck ocobrie
BU/BEI JKUBOTHBEIX U pacTeHWH, BHICTPOUBIIHE B OKeaHe CIIOXK-
HEBle 3KocucTeMHl [21]. Koraa reosnoru u3ydamT OKaMeHeBIlee
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OKeaHCKOe JJHO, OTHOcCAIleecHa K NocaeyoleMy IIepruoly, OHH
HaxoJAAT OKaMeHeBIIHe OCTaHKH OTPOMHOI'0 KOJIHMYecTBa pas-
JIMYHBIX BUJOB, TAKHUX KakK TOJIOBOHOTHE W TPUJIOOUTHI, HAMO-
MHUHAIHEe MOKPHIIL.

B BockpeceHbe BeuepoM, B 18:05, Ha CyIIy BEIIOA3IH IIEPBEIE
KUBOTHBIe. Hauascs mpoiiecc 1o npeobpa3oBaHUIO KOBPa U3 BO-
Jopocyieii U MOpPOARl B TUIOJOPOAHEIN €Ol 3eMJIM, B KOTODHIH
IIyCTWIN KOPHH IePBLIe Ha3eMHEBIE PACTEHUA, — 3TO CIYYWIOCh
IIPUMEPHO 4Yepe3 MUWHYTY IIOcjie IOJOBUHEL ceAbMoro. bmaro-
JlapA KOpPHAM pacTeHUii, IIeTUIABIIMMCA 3a 3eMJI0, BOJY, a To3Ke
U 32 CTBOJIBI IepeBbEB, MEIIaBIIUM BETPY CAYBATh PHIXJIbIE MaTe-
pHUaHl, TOBEPXHOCTE 3eMJIU TepecTasia ObIThE POBHOM M CKYIHOMH,
TIOSIBWJIOCH HEKOTOpOe pa3Hoobpasue — peKH, JOMUHEL, H010Ta
u o3epa [22].

JKusHb Ha 3emsie IlepeHec]a HECKOJBKO TAXKeJbIX YAApOB.
W3BepxeHWdA BYJIKAHOB, IaJ[eHUA MeTEeOPUTOB U CMeHa COJIHeY-
HOH aKTHBHOCTH — BCE 3TO CIIOCOOCTBOBANO 3HAYMTEILHBIM
U3MEHEHUAM TeMIlepaTypel, YPoBHA MHpoOBOro okeaHa H KO-
JUUecTBa KUCIOpoJa B aTMocdepe U okeaHe. Tak, 85% BHIOB,
BO3HMKIIMX [0CJIe [IePBOr0 PaclBeTa CJIOXKHBIX KUBBIX OPraHU3-
MOB, BEIMEpIN BO BpeMf I0OOATBHOTO JeHWKOBOTO Iepuoja
B 6:36 [23]. XKu3Hb Bo3poawiachk, HO B 19:28 TpioOUTH 3a0X-
HYJIUCh M3-32 HEXBATKHU KUCJIOPO/ia HA IHE OKeaHa — OHU UCYe3NTH
BMmecTe ¢ 80 % BcexX BU/JIOB, OOMTABIIINUX B TO BpeMd B OKeaHe [24].

Haubosee macimtabHoe A0 CerOAHAINIHHX JHEH MaccoBOe BEI-
MUpaHWe BH/OB CIYYWIOCEH B BOCKpeceHbe BeuepoM, B 20:56,
korza B CHOUpPHU MPOM3OILIN MOIIHeHIIHe U3Bep:keHUsA ByJIKa-
HOB — B atMocdepy BEIOPOCWIO JUOKCH], yIyiepofa, YTO TpH-
BeJI0 K IMOBEHINIEHWIO TeMIlepaTypbl U OKHCIeHWI0 MHpOBOIro
OKeaHa, — CeroflHf HaM 3Ta npobieMa xopoiio 3Hakoma. Oka-
MEHEeJIOCTH, COXPAHUBIIMECA CO BpeMeH cpasy IIocjie BEIMHpA-
HHA, CBU/IETeNBCTBYIOT O KaTacTpode, ocTaBUBIIel Mocie ceba
MyCTBIHHBIN JaHAmadT — HU JIeCcOB Ha Cyllle, HU KOPaIOBBIX
pudosB B okeaHe [25].
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OpHako yepe3 Mapy MHUHYT B JlecaX U OKeaHaX BHOBBL 3aKW-
Tejia KWU3Hb, BO3HUKAJO Bce Oombie BUAOB. XOpollile BpeMeHa
3aKOHUYWINCH B 21:34, KorZja ouepeiHoe mo6anbHOe ToTelieHe
YHUUTOXKUJIO MUHUMYM TPH YeTBEPTH BceX 0OMTABIIUX Ha 3emiie
BHZIoB. Cpei BEIKUBIINX OBUTM M MOSAABUBIINECA UYTh paHee Io-
JIOBUHEI JIeCATOTO MJIEKOMUTAIoNIe U AWHO3aBpH [26]. MoxkeT
OBITE, UMeHHO OsiarofjlapAd YHWUYTOXKE€HWI0 KOHKYPEeHTOB JAWHO-
3aBpHI MTOJIyYWIM IAHC CTaTh CJIEAYIOMIMMH X03AeBaMHU 3eMIIU.
Korza guHo3aBpam B 23:12 npunuiock cAaThed, CYAA 10 BCEMY,
KIUMaT Ha 3emiie ObUT HACTONBKO HeGIaronpuATHEIM, UTO T1ajie-
HHe OTPOMHOT'0 MeTeOpHUTa TyAa, IZle cerofHA paclonoxeHa Mek-
CHKa, 0Ka3aJIoCh MOCAeHUM T'BO3/IeM B KDHIIKY rpo6a MHOTHX
JKMBIIUX Ha 3eMjie BUJOB.

Tenepb, KOIZa ONMACHOCTH OKA3aThCA CHEAEHHBIMH JAWHO-
3aBpaMM MHWHOBaja, MJIEKONHTAMIINE PacCeslnuch W 3aHAIU
OTPOMHO€E KOJIMYeCTBO 3KOJI0THYecKUX HUll. [ToHavany kiumart
OBLT Telllee, YeM CerofHA, HO MpHUMepHO B 23:25 TemmnepaTypa
Havazna majaTek [27]. B 23:43 orpoMHYyI0 4acTh TeMHBIX, MHIII-
HBIX /DKYHI7IeH CMeHWIH TPaBAHUCTEIe pPaBHUHE [28]. IMeHHO
9TH TPaBHI 3aJ103KaT OCHOBY /A 3eMiieZieinA O/vKe K TOJTyHOUH.
HexkoTophle MIeKONIUTAOU[HUe B pe3yibTaTe Pa3BUTHA YiKe CTalu
TeMH, KOI'0 CerolHA MBI 3HaeM Kak 00e3bfAH, a 6e3 mATHaAIlaTH
TIOJTHOYE OT OCTaNbHBIX 06e3bH OTAeNHINCE UeI0BeKoOOpasHEIe
06e3bAHEI, K KOTOPBEIM OTHOCATCA TOPW/LIH, IIUMIIaH3€e U JTIOH.

OT uenoBeKk0OOpa3HbIX 00e3bAH JIOAM OTJENHINUCE 3a TATh
MHHYT A0 MOAYHOUM — B 3TOM TOUKe MBI HAaXoANMCcA cetiuac. /Ige
MUHYTHI Hasaj HAllW TpeJKHA I0Jb30BANHUCH IIepBbIMH KaMeH-
HBEIMH OPYAUAMU TPyZa, YTOOL pa3py OUTH KOCTH }KUBOTHBIX U JI0-
bpaThca 10 TUTaTeTBHOTO KOCTHOTO Mo3ra [29].

Opuy muHyTy 20 CeKyHZ Hasaj TeMIlepaTypa 3€eMHOro Iapa
3aMeTHO CHU3WIACh U IUIaHeTa BOIUIA B LIUKJI JIeJHUKOBEIX IIepH-
0/JIOB 1 MeXUIeJHUKOBUI — OH He 3aKOHYMJICA U 10 ceH JeHb [30].
1A nepBOOBITHEIX JIFOZIel, )KUBIIUX B TO BpeMA, TPUHIUIHAIBHO
6vU10 oBNajieHHe orHeM. OJIHAKO, Cy/if IO BCeMy, KOCTep BOIe
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B [IOBCETHEBHYIO JKM3Hb He paHblle, 4eM 3a 13 ceKyHZ 0 IOJIy-
HOUH.

OroHb oborpeBan nojeil, 3amuinai OT XUI[HUKOB, U 6iaro-
Jlaps eMy OHH HOJIy4YIH BO3MOKHOCTE BU/IETh APYT pyTa B OKpY-
JKAIMWI MU TIOCJIe 3aX0/la CoMHLA. [0TOBA efly Ha KocTpe, JIFAU
TI0/Ib30BANCE HAKOIUIEHHOM B JIpOBax COJMHEYHOH SHepruei —
OHa paclieIUIAna Uy, © UX 4YelICTAM H NHIIeBapUTelIbHON
cHCTeMe y)Ke He HaJio ObUIO BHIMOMHATE BCco pabory. OcBobo-
JUBLIYIOCA OraroZiapA sTOMY 3HEPryhi0 MOXKHO OBUIO IOTPAaTHUTh
Ha JpYIVIO JeATeIbHOCTE, YTO, BEPOATHO, 0Ka3aJoCh PeIlaIiuM
dakTopom 715 pa3BUTHA HAIIUX CIOCOOHOCTEN K MBICUTENBHOM
JleATeIbHOCTH ¥ KOMMYHUKAaIUH.

Ham Bug Homo sapiens noAaBuica B AQpuike IeBATb CEKYH/] Ha-
3az. Jlonroe BpeMA Mbl OBUIH JTUIIL OJHHUM K3 BHZOB Niofieil. Ham
WU3BECTHHI HeaH/lepTalbllbl — OHHU WX B EBporie 1 Ha CpeHeM
Bocroke o noaBnaenua Homo sapiens. HeanaepTanbilkl 60K 0 60K
WIA C HallUM BHZAOM — 3aKOHYHIJIOCH 3TO IOJTOPHI CEKYHJEI
Hasaj, Korza Ju00 OHW He BBIep:Kalld KOHKYPEeHINH, 00 uX
HUCTpeOWIN Hallu TIpeAKHd. JIUIIE nociejHue MosceKyHAb Homo
sapiens ABNAETCA eJUHCTBEHHBIM XXUBYIIHM Ha 3eMJle BHOM de-
JIOBEKa.

3a cekyHZy A0 ToayHouu y Homo sapiens MOABWICA A3LBIK,
a C HUM U CII0COOHOCTh paccKa3blBaTh APYT APYTY HCTOPHH, IUIa-
HHUpOBaTh OyZyliee U BECTH TOPTOBJI0 MeXAy IPYIIIaMu JIojel.
C NOMOIIBI0 HOBBHIX TeXHOJIOTHH, TAKWX KaK JIVK U CTPeJIbl, HUTKA
Y UTOJIKA, PEIO0JIOBHEIE KPIOUKH, JIOAKH U MAC/IAHbIE IAMIIE], OHU
BHIINLIH 3a TIpeZiesisl AQPUKY U 3aHAMH Bech Mup [31].

[TepBOOEITHEIE JIFOAW KWIM KOYEBBIMHM IUIeMeHaMH. IeHE
IUIeMeH! COBMECTHO OXOTHIHNCh U COOHMpaiu AHWKUe CheloOHEBIe
pacTeHus, a Takke 3a00THINCE O IeTAX, CTApHKax WIH OONBHBIX,
BHOCA BKJIaJ B obiee feno. Ml 66IcTpo IpUOAMKaeMcs K MOTy-
HOUH, ¥ 00ILeCcTBO CTAHOBUTCA Bce OoJiee U Oojiee y3HaBaeMBIM
JUIA COBPeMEeHHBIX JIFofleH.
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