





























ol
©  Aecmpanus

r’éJack Hills
Perth —
E_fe e \“i‘:\ !

Aecmpanulickue YUPKOHbI
(2rSiOy)

- dpeeHeliluue MUHeparbl,

eo3pacm 4,2-4,4 mapo. nem




o

B
L

P T T |










™
Mpumok abuomuyecky ...
cuHme3supoeaHHou ~ A
op2aHUuKU P 4 \

3oHa abuoniuyeckoz20
¢gomoguHmesa

Mopucmeiii ocadok cynbghudoe Memarninoe,
codep)xaujull KaeepHbl U KanunnspHble nojocmu,
€ KOmopbIX Wo (hopMupoeaHue nepebIxX KIemokK

HUemoynHuk: Mulkidjanian et al., 2012



Bupychi apxed Bupycki Gakmepul
(apxeeghbazu) (6akmepuodpaau)

Bakmepuu

¢ nnasmudamu U
uxnmpoxamu | u il epynn

Ocro0oNgeHNe KNeToK

"ﬁ € BHPYCaMM M JOFTHME I@"
ﬁﬂﬂiﬂ'ﬂi‘h‘ﬂl‘ amemMeNTaNH

. B i "
Y Pyt e < Fa) -ﬂ::::pym,
ﬂ;ﬁm‘ﬂr u “"mﬂmﬁﬁhmﬁﬁmmm s
gﬁ { i} PHK-BHK /.
SN 'ﬂ'ﬂ B Perponbl,
ET ﬂ' '.'L vy
E}f &p e 7 LR 2 - g unTporsil Il rpynnsi
E
ﬁﬂ,ﬂfﬂqﬁmﬂmﬁwﬁﬁh
Tt
g ¥ F}fﬁ-ﬁeqxonuqﬂw%g
p: 5 "‘H*ﬂ'?‘: : .,f--f‘j ’ % ] ] 2 @ PHK-supycsi
; ¥ i_r"'" L

JroucTuyiHbie pubEoO3HMBI,
1 (uHTpOHSLI I rpynnbi)

HcrodHHk:
Koonin et al., 2006









AdpeeHeuwue nopods! u3 ghopma-
uuu Ucya e NpeHnaHouu umerom

go3pacm 3,8 Mnpad. nem u codep-
JXXam npocsouku yenepoda, KOmo-
pbil obpa3oeasicsi e npoyecce
¢pomocuHmesa.






Bacteria 0 QQ Archaea
&, 0
olves 3500
NO%e |

4000

MIJTH.1er

4500

MITH.J1er

O6pa3oBaHue

3emnu =P















PacmeopeHue xenesa e 2opsidyeu

U Kucsiou eode rnepsu4yHo20
OKeaHa

Fe+H,0+CO,—> Fe(HCO,),
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2Fe(HCO,),+0—>Fe,0,+ 4C0,+2H,0
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Acmovnuk: Copoxmun, Ywaros, 2002



N3meHeHUe KOHYeHmMpayuu Kucsiopooa

Present concentration (21 volume %)

Archaean Proterozoic

()
Sy
®)
N
*)

s

Q

Mesozoic

4000 2600 2000 1600 545 235 0
Munnuoxs! nem Ha3aod



AKpUTapXu - OCTaTKU 3YKapPUOTHbIX KIEeTOK
noasnsaTca 1,9 -1,5 mnpa. ner Hasag




NMPOKAPUOTDI JAYKAPUOTDI




fAdepHast
obonoyka

akKmuH-MUuo3UH

AHK aKMuH-MU03UH

AHK
6axkmepust
NnpoKapuoT XULWHBLIN NepBUYHLIN
¢ aKTUHOBO- "NonNUNNouagHbIN" 3yKapuoT
MWO3UHOBOW NPOKapuoT C faepHomn
CUCTEMON 000MNO4YKOH, HO

0e3 rMCToOHOB






CUMBUOTUYECKOE NMPOUCXOXXOAEHWUE MUTOXOHOPUN

okcudunbHas
bakTepwns

OHK
AHK

MUTOXOHAOPWA

XULWHbIA .
aHa3pOOHbLIN a3pOoOHbIN
ayKapuoT aykapuor



Koucfnﬂmuu epa.=.~+:=.n..=¢ur't1|r Lynn Margulis
Mepexkoeckut (b. Lynn Alexander)
(1855-1921) 1938-2011



Kucnopod-codepxauwue
KapMaHbl 8 cmpoMamoJsiumax
- nepeuYHbIl 6uomon ApeeHux
~  dyKapuom

I--'I



PROKARYOTA

Bacteria o
NS -~

A

Carl R. Woese



Hemoynuk: Muller et al., 2010



lis and its symbiont Nanoarchaeum equitans

ta

i

hosp

ignicoccus

[

Huber et al., 2002

HecmoyHuK



Bupycbi aykapuom

Bupycbi-thazu
6akmepuu

Bupyck! apxeli

Bakmepus (anegha-npomeobakmepus)
€O ceoUMU 8upycamu-ghazamu,

APX$5 CO CEOUMU BUPYCAMU, nnasmud@amu, unmponamu I u Il 2pynn

nnasmudamu u uHmpoHamu | 2pynnei

OpueuHaneHblil pUCYHOK, OCHOB8aHHbIU Ha ucmoyHuke: Koonin et al., 2006



Fenbil TPaHCNAYUKH, PENnNTHKILYNH,
AHK » PHK-nonumepas,
pubocomansHbix 6enkos,
OTHaCTH - CHrHanbHbIxX H ll
perynaropHeix benkos

Apxen

gl

Fenbr merabonuswecknux

npoyeccos (OKHCIIHTEeNnbHOro

ghocchopHITHP OBaHHA,

HKOIH3a W gp.), OTYacTH -

CHIHaNbHbIX H PEerynarTopHbIX
JKOB

bakrepna



Cyanobacteria

5

Bacilli



a3pobHbLIN

amebouaHbIN | =m
ayKapmort a3poOHbIN
aHa3pOoOHbLIN KIryTUKOBbIN
ayKapmor

amebouaHbLIN
ayKapuor

MUTOXOHOPWMW

cnupoxeTo-noaobHas

noaBuXHasn bakTepus

oKkcuthunbHaa 2
baktepua @




HrHrepghasa

HMcmoynuk: Waughan, Dawe, 2011
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