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K BOIPOCY OB YCTOMYMBOCTH XHMHYECKOINO COCTABA
ATMOC®EPbBI MU TEIUIOBOrO BAJAHCA 3EMJIM

B nactaueit pabore aHanM3MPy1OTCH (DAKTOPH!, BAMKIOIIME HA KOHLUEHTPRLMIO yrie-
KMCJIOTO ra3a B atmMocdepe M PacCMATPUBAIOTCH YCAOBHS YCTOMUMBOCTHM TEILTOBOTO GasnaHca
3ewsm. Ipeanonaraercs, 4To HapylueHUe YCTONYMBOCTM XMMMYECKOIO COCTABA M TEILIOBOrO
fananca 3emiu B peayjnTaTe ACATENIBHOCTH UYEJOBEKA MOXET NPUBECTHM K «11apPHMKOBOM
KatacTpoder, B peayasTaTe KOTOPO# MOBBILEHHE TEMNEPATYPHI MOBEPXHOCTH 3€MIM MOXKET
COCTaBHUTb HECKOJIbKO COTEH IPajycoB, UTO CAENAET HEBO3MOXKHBIM CYUIECTBOBRHHME XKHM3HU
Ha 3emue.

IToBHmEenne CPEAHEIUIAHETAPHOM TEMIIEPATYPH B PE3yJbTaTe <«NAPHMKOBOrO 3¢-
dexkTa», KaK M3BECTHO, BHI3BAHO B MEPBYI0 OUEPEAb YBEJMYEHMEM KOHICHTPALMM
yoiekucaoro rasa B atmoccepe. [IpuHsiTOo monarate, 4ro 5T0 MOBHIMICHHE KOHIEHT-
paumn CO, 06yC/I0B/I€HO TEXHOTEHHBIMH IIPUYKHAMH M ABJISETCS CIEACTBHEM CXMIaHKS
YIJIEBOZOPOAHOTO TOILUIMEA.

OnHako, Ha HAam B3WISH, PacCMOTPEHHME ITOro Bompoca Oyner He MOJIHBIM, eCu
NIPH 9TOM HE NPHHHUMATh BO BHUMAHUE N APYIHE NPOLECCH, ONPEIEASIONNE COOEPXaHue
CO, B armocdpepe.

1 AHTDONOTCHHHE HCTOYHAKH CO

B xauecTBe OCHOBHOTO amponorennom ucrounnka nocrymisenus CO, B armocepy
OOBYHO PAaCCMATPUBAETCH yXE€ YIOMIHYTOE BHINE CKHIAHAE ncxonaemoro YEIEBOXO-
ponunoro Tommea. Cumraercs, uro nosmmenne KoHuentpanun CO, B pesysnprare
JTOTO MPOLIECCA MOXKET NPHUHECTH K IMOBHINEHHIO TEMIEPATYDPH nosepxnocm 3emnn
Ha 2-10°C («napumxormit 3pdekT») M H3MEHEHHMIO KJIAMATa MHOTHX PETHOHOB, HO
H;: foc'rann'r MOX COMHEHHE CaMy BO3MOXHOCTH CymiecTsoBaHms Omocdepn 3emum
[1-4]

2. T'eoxmmuueckue ucrounuku CO,.

Hpyro#, morenumaabHO Gosee OMACHOM, MPHYMHON YBETMYEHHS KOHICHTDAIMH
CO, B arMmocepe MOXET SBHTCH pa3IOKEHHEM KapOOHATHHIX OCAZOYHBIX MOPOX
(nsnecmxxn, OOJOMHUTH M T.X.) B PE3yNbTaTe XAMMUECKOM PEaKLMd BHIA:

MeCO, » MeO + CO,1 o)

Ilpm 5TOM KApOOHATH PAa3THYHKX METALIOB HMEIOT PA3IMUHHE TEMIEPATYDHI
pasmoxenua: Ca — 850°C, Mg - 300°C [5]. HeobxonuMbie yCJIOBHSA HPOTEKAHMS
91Ol peakuMM CyWECTBYIOT Jumb Ha Gonbmux riybumrax mopsnaka 5-20 kM. Tem He
IMEHee ¢ peakumed pasioxenus kapboHaTos cpsszaHu Beibpocet CO, B armocdepy
MPH H3BEPXCHHMM BYJKAHOB H PSI TEKTOHMUECKUX SBJICHMIA.

3. BosmoxHocth «[lapHukoBOM KaTacTpohni».

1 ~ MoxHO 0XHAaTh, YTO NOBHIICHHE CPEAHEILIAHETAPHOM TEMNEPATYPH TIOBEPXHOCTH
3em/H 33 CUET «IIaPHAKOBOTO 3dekTa» NPUBEAET K AKTHBALMH PEAKLHHA Pa3IOXCHHS
‘xap60Ha-ron B Hefpax 3emam M momosHuTenabHOMY BHOpocy CO, B armocdepy.

‘ ITOCKOJMIBKY TEMIEPATYPHHMK TPajMeHT B JHTOChCpe 3emin coc'rannne'r IpUMEpH
1°C na 10~100 M [6], 910 O3HAuaeT, YTO NOBHINCHHE CPEAHEIUIAHETAPHON TOBEpPX-
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mocTHOM TemmepaTypu Ha 1°C BCIEACTBHE <«NapHHKOBOTO 3ddekrar, Bmsnamiom}

AHTPONIOreHHBIMH MPUYMHAMH, NPUBEAET K TMOAbeMy W3 raybun 3emin Ha 10-100 M;
30HH, B KOTOPOH CTAHOBHMTCS BO3MOXHO# peakius pasjoxenust xapbosaros (1), u
cootBercTByomemy Bubpocy CO, B atmocdepy. '
[IpeanapuTeabHHE PACYETH MOKA3HBAIOT, YTO 3TOT JOMONHUTE/IbHEH saibpoc CO, -
NPUBEET K YBEJTHYCHMIO TeMneparypu nosepxHocth 3emwn ewe Ha 1°C, uro B cBoIO
ouepeas BHI3OBET MOTHEM 30HM PA3NOXKCHWS KapGoHATOB eme HA 10-100 M m Tax
nanee. DTO O3HAYAET, UTO JTAa peakuus SBISETCH IPOLECCOM C TOOXMTEIbHON
ofparHoit CBA3BIO BHJA: :

l BHI3BIBACT _______.l
Poct KOHUEHTpauun HoBblmenne TeMnepaTypul (7)
CO, B armocdepe MOBEPXHOCTH 3eMAu

B cayuae, ecnim B 21oi peakuuu (2) xodpHUMEHT CBA3M MEHBUIC CAWHWILHL,
cocraB aTMochepH YCTOHuMB, €cad OGOJbINE EAMHMIBI, TO BO3MOXHA <«IIAPHHKOBAs
kartacrpoda», CONPOBOXAAIOMASAC PANUKATLHBIM H3MEHEHMEM XHMHMYECKOro COCTaBa
arMocpepl ¥ CYMECTBCHHLIM IIOBBIIEHHEM TCMIEPATYPH IOBEPXHOCTH 3emnun. [Ipn
9TOM «1apHUKOBHIA 3(pEeKT», BH3BAHHKN AHTPONOTEHHHIM NOBHIICHHEM KOHLCHTPA-
unu CO, B arMocdepe MOXET CHIpaTh POJb <«CIYCKOBOTO KpKOuka» I mponecca
«TAPHEKOBOM KaTacTpodbi».

BechMa CyIIECTBEHHBIMH BOMPOCAMHM, KOTODHE BOZHMKAIOT MPH ITOM, SIBASIOTCH
CKOPOCTb M3MECHEHHS TEMIEPATypH B MPOLECCE «TIAPHHKOBOM KaracTpods» u mpe-
JEJBHAS TEMIIEPATYPAa MOBEPXHOCTH 3€MAM B PE3Yy/bTATE 3TOIO IPOHECCA.

O cKOpOCTH cCeifuac TPYQHO CKa3aTh 4TO-TMG0 KpOME TOrO, UTO INPOLECCH C
TIOJIOXKATENbHOR O6PATHOM CBS3BI0 MOTYT MMETh JIABHHOOODA3HHEIA XapakTep.

Tpyauo 6si10 6Bl T2K XE€ PACCYHTATH CEAYAC HA OCHOBE MMEIOHIMXCS OAHHBIX W
KOHEUYHYIO TEMIIEPATyPy MOBEPXHOCTH 3eMJH BCICACTBHM «TAPHUKOBOW KaTacTPO(BI».
OnHAKO /ISl OLCHKH BO3MOXHONM BEJMUHMHBI MOXHO BOCHOJIb30BATBHCS CPABHUTCIBHBIM
asanu3oM curyaumu Ha 3emse u Besepe.

OCHOBHBIM (DAKTOPOM, OMPENE/SIOMMUM TCMIIEPATYPY NOBEPXHOCTH IVIAHETH, SB-
ASETCS WMHTEHCUBHOCTb NAJAIOETO HAa HEE TOTOKA COJMHEYHO# JHepruH. Bewepa
pacnonoxesa npumepHo B 1,5 pasza Gamxe x Commny, yem 3emas. (Rg=1,5 Ryp).
MHTEHCHMBHOCTD NOTOKA JIYYHCTOM 3Hepruu E, Magaromero Ha €IWHULYY MOBEPXHOCTH
nHa Bemepe B 2 pasa Goneme, uem Ha 3emae (E = E/R?». B coorsercTBuu ¢
YpAaBHEHUEM OJHEPTETHYECKOro OasaHca :

-—

BBHI3BIBACT «—

1—A

T4 = ’(—h_oR 2E°' )
CpE/IHEILUTAaHETApHAS TEMIIEPATypa mosepxHocTH Bedepm: T jgomkua Obuia Obi GbiTh
scero Ha 60°C Bwime, ueM Ha 3emue [7], B mpeAnoOXeHUM PaBEHCTBA anbdeno (A)
H H3JYUYaTeNbHON cnocobHOCTH noBepxHocTH [8 ]

Ha camMoM Jesie, COTJIACHO UPIMBIM H3MEPEHUSM, TPOBEACHHBIM CIYCKaeMBIMH
anmapaTaMM, TEMIEpaTypa noBepxHocTH. Bemepnt cocrasaser Goaee 400°C [9]. To-
ITOMY MOXHO NOJIAraTh, YTO «NapHUKOBHIH 3dpekT», obsa3annbt ToMy, 4T0 arMocdepa
Bewepu ma 989 cocrout m3z CO,, DNpUBOIMT K AONMOAHUTC/ABHOMY MOBBIUEHHIO
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! TeMneparypu nmoBepxHoctd Benepu mpumepno Ha 300°C. 3to u ecTh Ta TemnepaTyps
: IOBEPXHOCTH 3€MUIM, KOTOPas MOXET YCTAHOBUTHLCH B CAyYae <«IIAPHMKOBON KaTacT-
- podBI» M ITO 03HAYAET, YTO XHU3Hb HA 3EMJIE B PE3Y/IbTATE «APHAKOBOM KaTacTpodu»
' MOXET MPAKTHUYECKH MOJHOCTHIO MCUE3HYTb.

4. ®axrops, NPenaTCTBYIOMHNE «MAPHUKOBON Karacrpodes.

MexasnaMbl, NPENSTCTBYIONIME <«IIAPHHKOBOH KATACTpode», CBA3AHH C EATEb-
HOCThIO MpPHPOAHEIX 3KocucTeM, ymangiomux CO, w3 armochepm. Ilpm srom nse
9KOCHCTEMH HIpajoT BEXYIOYIO POJB:’ i '

a) 9xocucmema 6oaom.

Tnasanim Mexenmsmom muspatus CO; m3 armocepH gBId€TCd, KaK M3BECTHO,
dorocunTes. 6raropaps koropoMy CO, BKJIIOUAETCS B COCTAB CJIOKHHX OPraHMYECKHX
COEAUHERMH, cocTaBasiomux GuoMaccy oToasTOTPOHHX OPraHM3MOB.

- CO,+HO+hv->0,+Cn Hm | @

OnHAaKo 3IKOCHCTEMH CTENneH WIM CyXHMX JIECOB HE OKa3HBalOT CyIIECTBEHHOIO
BausgHUS Ha KoHueHrpaumo CO, B armocdepe, Tak Kak CBS3aHHHI B mx Gmomaccy
B npouecce (orocunresa CO, mocratoyno GHCTpo Bo3Bpamaerca B armocdepy amubo
NOC/IE CMEPTH PACTHTENBHHX OPraHM3MOB, 61aronaps AEATENIBHOCTH IeTEpPOTPOMHEX
XMBHX CYIIECTB, JMOO B Pe3ysibTaTe JIECHHX H CTEHHHX MOXAPOB.

B npoTHBONOIOXHOCTD 3TOMYy B DJKOCHCTEME OO/MOT CO3RAaHHAS B DPE3YJIBTATE
dorocHrTE3a 6MOMACCa OPraHMYECKMX COCAMHEHMI M3-3a OTCYTCTBHA B CTOSYeH BOXE
60J10T HEOOXOAMMOrO KOJMUYECTBA KHCJIOPOAA PpAa3Jaraercs He NOJHOCTbIO. VIMeHHO
TaKuM 00pa3oM MOMBIINCh KPyMHHE 3anacH Topda, Yras W APYTHX YIJIEBOAOPONOB,
cBg3apmne 3HAuMTENbHEE Konmuecrsa CO, m3 atmocdeps.

[Nockonpky NOBHIMEHHWE CPEAHEIUIAHETAPHOM TEMNEPATYPH MOBEPXHOCTH 3eMJIH
NPUBEAET K YBEJIHYEHHIO KOJIMYECTBA OCAAKOB, 4, CJEAOBATENBHO, H mjomamm 60J0T,
MOXHO OXMIATh YBEJIMUYECHHS CKOPOCTH cBsisHBaHud CO, B pe3ysbTaTe peakudd THIA
(4), T.e. mpomEecC MPOTEKAET C OTPHLATEABHOH OOpaTHOMN CBA3BIO, '

6) Mopcxue oxocucmembi. BropuM BaXHHM MexanmsmoM nabatus CO, u3
aTMocepn IBIAETCS MCMOb30BAHME €10 MODCKMMH OPraHM3MaMH JNS NOCTPOSHHS
CBOMX CKEJIETOB, DAKOBHH M UYEXJIOB M3 KAapOOHATOB pa3JMYHHX METAJUIOB!

CO, + Ca0 = CaCoO, | &)

Hmenno 61aronaps AESTENBHOCTH MOPCKMX OPraHM3MOB M IIPEXAE BCEIO B TEILUTHIX
MOpsX, 00pa3soBaIMCh IMIAHTCKHE IUIACTH TAKMX OCAJOYHHX NMOPOJ KAK M3BECTHAKH,
AOJIOMHMTH, MAarHE3WTH H T.N., JOCTUralommMe MHOTOKHJIOMETPOBON TOMIMIMHH.

IloBHmenHnEe CpPEHENNAHETAPHOM TEMNEPATYPH 3eMAM NPHBEAET K YBEIMUEHHIO
IUIOMAH TPONMYECKHX M TEIUIHX MOpEH M, CIENOBATEIbHO, K YBEIWUECHHIO CKOPOCTH
ces3uBanus armocdepuoro CO, B pesysabrate peakumit Tuma (5). Drtor mnpomecc
' TAKXE IMPOTEKACT C OTPHIATENBHOM 06paTHOH CBU3BIO.

S. Tennopoit 6ananc 3emn.

Ypasrenne Temwnosoro Gananca 3emanm MOXET OHTb 3aIMCAHO B BHAE:

i |

%tz =K, — (K, + K, + K, + K)AT (6)
rae AT — OTKJIOHEHME CpenHenIaHEeTapHOI Temnepa-gypﬂ MOBEPXHOCTH 3eMJIH OT
PaBHOBECHOIO 3HAUCHHS. '

K, — ommchiBaer BiaMsiHEE aHTpornoreHHoro pubpoca CO, B atmocdepy.

Koappuuuentn K,, K;, K, n K, ONMCHBAIOT BO3NEHCTBHE Ha CPENHEITAHETAPHY IO
TEMOEPATypy 3eMsH pasTHUYHBX (DAKTOPOE, B CROI OYEpPEdb 3aBHCSIIUX OT TEMIE-
paTypmL.
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=~ K, < 0 — ycxkopeHue pasorpcsa 3emn B pe3yJbTaTe pasnoxeHus KapOoHATOB
1.

K, > 0 — samepseHue pasorpesa 3eMM B pE3y/bTAaTe YBAAXKHEHHA KIMMATa,
YBEJWUCHMS IUIOMIATH Gosor u yckopenmsi orocunTesa (4).

K, > (0 — saMennenne pasorpesa BeMaM B pE3y/NbTATe YBEJWUCHUS ILUIOMIAAM
Terieix Mopeit (5).

K, — Const — onuchiBaeT psin (aKkTOpOB, HE 3ABHCANIMX WIH C1aG0 3aBHCSIIHX
OT AEATEJILHOCTH YETIOBEKA.

6. YcnoBusi YCTOMUMBOCTH TEILIOBOro Gajnanca 3emiH.

Hapymenue Terosoro Gananca 3emam MOXET TIpOM3ONTH eci cyMma Koadbu-
nuentoB K,, K;, K, u K; B ypasBHCHUH (6) okaxercs MEHbBIIE HyJs:

K, + K, + K, + K, <0 _ (7)';(

310 MOXET NPOU30UTH B PpPE3YAbTATC OCYMECHHS Gonor (ymenpmienue K;) ¥
3arpsa3HCHHS MOpEdl M OKEAHOB XMMMUECKMMH M PaIMOAKTHBHHIMM OTXOpaMM (yMeHb-
menue K,). B srom ciyyae mpouecc MOBHIIEHHS CpPEAHENIAHETAPHON TEMIEepaTyphl
noBepxHOCTH 3emin Gyer MMETb XapakTep IKCHOHEHUMAIBHOrO pocTa (B3pHEBA).

B orinume OT <«IapHMKOBOrO 3dxpexkTa» —~ HE3HAUMTENLHOrO yBEJIMUCHHA CPCa-
HETLTAHETAPHOM TEMIEPaTypPH MOBEPXHOCTH 3eMiy Ha 2-10°C, BH3BAHHOTO GHTPO-
norenanM BH6pocom CO, B armMocdepy, HapymIEHAE TEIIOBOTO 6ananca 3eMan MOXET
IPHBECTH K KATACTPOMUYECKOMY M3MECHCHMIO KIMMATa — «ITApHUKOBOM KaTacrpode».
[IoBHIIEHHE TEMMEPATYPH TNOBEPXHOCTH 3eMJid B ITOM C/y4ae MOXET COCTaBUTD
HECKOJIBKO COTEH TPaAyCoB, 4TO CAEAAET HEBO3MOXHHIM CYMICCTBOBAHME XW3HM HA
3emme. [Ipu 9TOM AHTPOTIOTEHHHIH «IIAPHAKOBHIMA 3dpexT» MOXET BHIOIHHUTL POJIb
«CITyCKOBOTO KpIOUKa» JUIS DasBHTHS TPOLECCA «1aPHUKOBOH KaTacTpodb».

3akJio4ucHue

B saxmoucHue emie pa3 C(hopMyJIMPYEM OCHOBHBIE BBIBOIM:

1. YBenuuenne TeMIepaTypsl MOBEPXHOCTH 3€MJIM B Pe3y/abTaTe «NAapHHKOBOTO
sdxbexTa» Moxer cocraButh He 2—-10°C, xak ITO MPHHMMAETCS B HACTOAMIEE BpeMS,
a 200-300°C. ‘

2. OCHOBHBIMHM HCTOUHMKAMM ONACHOCTH PE3KOTO M3MEHEHHS XHMHYECCKOro CoCTaBa
aTMoc)epH M HapymeHus Terosoro 6asanca 3emm SBIFETCS HE TOJIBKO CXMIaHHE
HCKOIMAEMOro TOIUIMBA, HO M HApYUICHHE CJIOXHBIIMXCS K HACTOSMEMY BPEMCHH
reoBHOLIEHO30B, B YACTHOCTH, OCymieHME 6OJOT M 3arps3HCHHE OKEaHoA.

3. OnacHOCTh «NaPHMKOBOM KatacTpodh» B HACTOSIIEE BPEMS CHIE HEAOCTATOYHO |
OCO3HAHA, YTO M MPOSBJISETCS B OTCYTCTBMM MIMPOKHX MEXRYHAPOAHKX M HALKO-
HAJIBHBIX TIPOTPaMM reobuodu3nIecKnX MCCAEAOBAHUM YCTOMUMBOCTH XH3HH Ha 3emae |
M COOTBETCTBYIOMMX IPOrpaMM MOHHMTOPHUHIA OINPENESIOMMX MPOLECCOB. :
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(Mockosckas obaactb)

ABOUT THE STEADINESS OF THE ATMOSPHERE CHEMICAL COMPOSITION AND
THERMAL BALANCE OF THE EARTH

KARNAUKHOV ALV,

Institute of Cell Biophysics Russian Academy of Sci. Puschirw( Maoscow Region) 1h2292.

In this paper the factors which determine the carbon dioxide concentration in the atmosphere are
analyzed and the conditions of the Earth thermal balance steadiness are discussed.

It is suggested that the disturbance of the steadiness of the atmosphere chemical composition and of
the thermal balance of the Earth, as a result of antropogenic actions, can lead to «hot bed disaster»
which is characterized by increasing of the Earth surface temperature up to 300°C and elimination of Life

on the Earth. ’
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