O6pa3oBaHue
3emMmnu

IlosaBneuue Homo sapiens
(11 4 59 mun 30 ¢ Beuepa)

ITosaBneHue LBETKOBBIX

pacTeHun
Pacrenun

3axXBaTbLIBAIOT CylLly

JlpeBHeM1INE
UCKOTaeMble

MHOTO KJ‘IeTOlleIeY ¢

CoBpeMeHHOCTh

ITpowiemmne
MUWLIHAPIbI JIeT

JpeBHeM1INE
nucKoriaemsble
3y KapHOThI

CBOOOIHBIA KMCIIOPOL,
B armocdepe

4

JlpeBHeMn1Me
U3 U3BECTHBIX
rOpHBIX MOPOL

JlpeBHeiuue
HcCKOIaeMbie

\’(rxpo KapHOTHI)

IlepBbIie
aBTOTPODHBI

Macuutab: 1 ¢ = 52 ThIC. JIET
1 Mun = 3,125 muH. jer
1u= 187,5 miH. neT
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YCTOMYHUBOE Pa3BUTHUE

YcroiiunBoe pasBuTHE - pa3BUTHE, IPH KOTOPOM YI0OBJIETBOPSAIOTCS
NMOTPEeOHOCTH HACTOSIIIIET0 BPEMEHHU, HO MPaBa OyAyIIMX MOKOJEeHUA HA TAKHe
BO3MOKHOCTH He JOJIKHbI HAXOAUTCS MO YITPO30ii.

A MANUFACTURING SITE

ATMOSPHERIC

WASTIED
ENERGY

RAW MATERIALS |N

PARE Ann FAFER AND FINISHED

BACKAINY PACHANNDG

rFRODUCT

LIQuUID
WASTE

.




MaKpo- 1 MUKPO3NEMEHTHI

0 K MakpoanemeHTam OTHOCAT 4 aneMeHTa:
C, H, O, N, Ha gonto KOTOpbIX NPUXOOUT-CH
96% macchl XXMBOro BeLlecTBa.

0 K MukpoanemeHtam oTHocAT Ca, P, K, S (B
cymme coctaBnarTt 3%)

0 nl, Cl, Fe, Na, Mg, Cu, Co, Zn
0 (B cymme 1% )



CopoepXaHne HEKOTOPbIX MUKPO3SIEMEHTOB B OpraHmMamMe (B ycr.en.)

OpraH, TKaHb Cu Zn Mn Cr Mo Co

Aopra 97 11 04 2-4
Mo3r 820 20 0,8 0-4 0-2
Cepaue 350 2800 23 3.4 0-4 2-3
[Touku 270 91 2,2 33 4-5
Ileuenb 1,5 4-5
MEBIIE 85 §) 2,3 0-4 R
SAnynuk 130 1800 18 0-4 0-2
[TomxenynouHas xeie3a 150 2400 3,7 0-4 1-3
[IpencrarenpHas xenesa 110 19 2,2 0-4 =3

Koxa 120 1000 22 41 1L\ 3-5



Buonornyeckasi ponb BaXHeULNX 3NIeMEHTOB

0 O,C,H,N, P, S, aTakxe ranoreHbl obpasyoT
rMaBHbIE DNOreoXnMmn4ecKme LNKNbl NpUpoabl

0 Pacnonaraga afieMeHTbl-OpraHoreHbl B Nopsiake
ybbIBaHMNA nX cogepaHus (B Mmacc.%), Nony4ymm:

1O>C>H>N>P>S



KUCropoa,

Yasmpaguonemoban raﬁuauun

Pomocumes ( \fnh /By;:lﬂb\
€0;

co fMpoyecces
2 OK uCcHenun

PumonaarkmoH | (4Fe0+0; = 2Fe,05)
Hy0 + C0, —=H,CO; —=2HC Oy

COzCa gg;'
LoHHbIe 00QOKU
-—-—-"'_"

Kpyrosopor xucsopoza.




ObIXaHue

0 A3poOHble : 02+ 4H+ +4e = 2H20
0 AHadpoOHble : 0e3 Kucnopoaa

MoOneKynsapHbIi kncnopog O2 He TOKCUYEH ANS KUBbIX
OPraHM3MoB B OTNIM4YME OT APYrnx popm :

o3oHa O3,
BO30Yy>XOeHHOM Moriekyrnbl O2e,
pagukana OHe,
aTomapHoro O,
paaukana HOZ2e
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Kpyroesopor yriaepoaa
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Phanerozoic Carbon Dioxide

Models Measurements

— GEOCARSB I - Royer Compilation
— COPSE = — 30 Myr Filter
— Rothman

O
o O
o O
o O

>
£
o}
=
©
O
X
9O
(]
c
o
o
—
©
O

|
W
o

|
N
(&)

o oS
Times Quaternary Average

100 200 300 500
Millions of Years Ago




CO?

0 CO? mano pacTtBopuM B BoAe, NO3TOMY
NPUCYTCTBUE €ro B OMOXMUOKOCTAX
HEe3Ha4YNTENbLHO.

0 OpgHako, B Xernyake NpoTeKaeT BaXXHas
doepmeHTaTmBHas peakums COz2 + Cl- +
H20— HCOS3- + H+ + Cl-, B pe3ynbrate
4yero B KUCIOW cpede pacLuenngaroTca
benku.
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Annonvgpuragun NH; mm

Ifumpuéamauﬂ
- N0

Nﬂ;'
(rumpamsi}

Kpyrosopot asora




d30T

0 B 6buocdepe ceasbiBaHne atmocdepHoro N2 n ero
npespawleHmne B NH3 npoTtekaeT 6onee nerknum
doepMeHTaTUBHLIM CITIOCODOM C y4aCTUEM HUTPOreHasbl:

N2 + 16ATP + 8e + 8H+ = 2NH3 +16ADP+16

Monekyna NO , no coBpemMeHHbIM NpeacTaBneHnsaM, HECMOTPS Ha
|<a>|<yu.|,y+009| TPYOHOCTb €€ 0Opa3oBaHUs U3 NPOCTbIX BELLECTB,
NPUCYTCTBYET B aTMocdepe B OrPOMHbIX KONM4ecTBax.

CuunTtatot, 4to go 7+ 107 ToHH atmocdepHoro N2 B rog pearunpytot ¢ O2 B
pesynbsrarte BbICOKOTEMMNEPATYPHbIX MPOLIECCOB, KaK TO: CXXUraHue
TONMIMBa B MPOMBLILLNIEHHOCTU N paboTa TpaHcnopTa.

[TokasaHo, YTO OKCMAbI a30Ta, Kak 1 030H, CMNOCOBHLI B3anMoaencTBoOBaTh C
NpoayKTaMu HENOSHOro CropaHusi Tonnmea ¢ obpasoBaHMEM
BbICOKOTOKCUYHbIX nepokcoHnTpatoB RCOOONO2
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CpaprmTensEsie 00meMsl aTMoc(epsl m okeama, OPEXONAMIEECT HA
{ »? cymm = jeficrayromue xak Oydep, Ha prcymxe Be mOXasaHa HABGMHAS pa-
CTHTENBEOCTD, 3aHEMAlOMas Goxbmoil ofbeM, Taxme moMoraiomas OHocgepe
CriaKuBaTh HAPYIIAIOMHE BO3ICHCTBHAL
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YpPOBEHb HAYYHBIX 3HAHUU

anovgyrnepoab! Aapo3onu
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CHUraHus Bsi3Baxkble noneTamu
CO., TponoctepHsIi ACKOMAGMLIX Munepansuas BO3AYLHsIX CYA0B MepucToie
2 0s0H BKAOB A obnaka
TonNMBa nsib o8 o
I Kowgenca- MNepucTbie
1 T UWOHHbIE Criefsl  OOnaxa
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Cynebams! cxmranms OMOMacchl  KocgenHoe 3EMNENONL30BAHME
HCKONAEMBIX BNgAH1E (ans6eno)
BMOOB TONVMBA asppaonen

MNoxonogauue

Boicokuin Cpeghu? Cpeghweit Huakmia  OueHb  OQOuenb OueHs OQuens Ouedb  Ouedb Oueds Ouekb
HU3KAA  HM3KMIA  HU3KMIA HA3KWIA  HM3KMA  HM3KAR  HH3KKA  HU3KWA

YpoBeHb Hay4HbIX 3HAHHMA

MnobanbHoOe cpeagHee paAgalUMOHHOE BO3eNCTBME KNIMMaTU4eCKON CUCTEeMbl
B 2000 r. no cpasHeHuwo c 1750 r.




