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XXn3Hb — AiBrieHue rariaktTu4yeckoe s TofibKO 3eMHoe?

A. FO. Po3zaHos B. A. Teepoucnoe
dopmMupoBaHMe NPOOMOTUYECKNX MOSIEKYS B NPOTOMNMaHeTH
NMpobnema
E— XUpanbHOCTHU
Hyeneorna 3eMnsi Unm Kocmoc?

Caxapa
MepBuyHbIE Nunuabl
Monekynbl Benku

[NMonsapnsoBaHHOE
N3nyyeHue 3Besabl
npu
doopmmpoBaHmK
MNSIAHETHbIX CUCTEM
(H. I'. boukapes)

WUcxoaHoe BewecTBo ? OpraHuyeckoe BeLecTBO
™ 10”'r (10”r) . 6uoccepsl go 10°r
«'—/’

[Mpobnema HegocTaTka UCXOOHOW
MaccCbl —aonnaHeTHas XN3Hb?
(B. H. CHbimHuKo8) e e e e A SRR W

npouecc GopMMpoOBaHna 3BE30, a C HMMK 1
nnaser. ®orto: NASA, ESA

B-pacnag



Bpems Bbixoga ConHua Ha raBsHY NOCne[0BaTeNIbHOCTb.
3eMnA — KCHEeXOK»?

Hadean |  Archean | Proterozoic [Phanero,

— Bahcall et al. (2001)
095- ~—=- Gough (1981)

Solar luminosity relative to today

4 3 2 1
Time before present (Gyr)

Evolution of solar luminosity
over the four geologic eons
for the standard solar model
described in Bahcall et al.
[2001] (solid line) and
according to the
approximation formula
[Gough, 1981] (dashed line)

B. A. bamypuH, C. U. AloKos

e 100 100 000 mnH net
[Mo3gHas 6ombapauposka 3emnu v JlyHel (3,7-3,9
MnAa net Hasag) — Beibpoc ConHevHom cnuctemsl
(CC) n3 poamntenbCckoro 3se3gHoro ckonneHna? (A.
B. Butases, I. B. Ne4epHukosa, 2009)



Bacteria Archaea

Eucaryota

IIl. YTpaTa obpartHoin
TpackpunTasabl, NoOABAEHUE
JAHK-3aBucumon AHK-
nonMMepass!

dusnyeckme yCrosns Rt

PerpounaHsie ' @

BUPYChI

PHK-Bupycb!
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Il. YrpaTa PHK-3aBucumoit PHK-
nonMMepass, NosiBNeHNe
oBparTHoi TpaHCcKpUNnTasbl

I. Pennnkauva ¢ nomoutsio PHK-
3asucumon PHK-nonumepass!

Ha paHHen 3emne:

Manble pennuumpyowmeca PHK

Temmeparypa?
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f[eomarHMTHbLIN NapagoKc

* [laneomarHuTHble AaHHble — CPaBHMUMOE C COBPEMEHHbIM
MarHuTHoe none 4,2 mnAa. neTt Ha3ag
 Teopwus auHamMmo: TBepAan AApPo U KOMMNO3ULMOHHAA KOHBEKLUUA
TonbKo 1-2 mnpa net Ha3apg,

Tarduno at al,
Science,

T 2015,

‘ | : v.349,p.523

T ,,L Detection [

[ limit- 1‘
Mesoarchean Paleoarchean T Eoarchean —tTae
- . T - - T - 5 T
3000 3200 3400 3600 3800 4000 4200

251 Recent field

N
(o]
1

-

Field strength (microTesla)
()
(e}
A&M#_é 99—
+
|

no 25 uypKkoHam Bo3pacTta mexxay ~ 3,26 n ~ 4,22 Ga peructpmpyeTca naneoHanpAaXeHHOCTb B AMana3oHe
oT~ 4 1 29 mTn (metoa Tenbe-Koa)

3T 3Ha4YeHMA Bbiwe nopora obHapyxeHua (~ 0,6 mTh, onpegenseTca B3aMMoLENCTBMEM CONHEYHOTO
BEeTpa M HE3aMarHMYeHHOM NaaHeTbl) U NpegnonaraeT HaM4ne reoOMarHMTHOrO NoJA, CONOCTAaBMMOTO MO

YPOBHKO C COBPEMEHHbIM.
Halnymne paHHEro MarHUTHOroO NMNOJ1IA Tak*Ke CornacyeTcAa C He40CTaTOYHbIM U3OTOMHbIM

dpakuMoHupoBaHMem B aTmocdepe Apxea (T.K. B OTCYTCTBME MAarHMTHOIO AMHAMO aTMOCdepHbI a30T
6yaeT BOCNPUMMUYMB K MOHU3ALMWN U YOANEHUIO CONHEYHbIM BETPOM ) .
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Fig. 8 (A) Field strength and inner core growth (see Tarduno et al. 2006 for whole rock data summary, open| 3 B :
. . ~ . . . . . =
symbols). Solid line and shaded area are modern field value and typical 0-5 Myr variation. respectively. Solid| g ™
symbols are single silicate crystal paleointensity data (black, Smirnov et al. 2003; colored Tarduno etal. 2007, =
2010). Small red and blue circles are from 3.2 Gyr plutons of the Kaapvaal Craton; large circles are means. = VN
Dark green circle is mean pluton crystal value corrected for cooling rate assuming single domain theory., g ~ [~ _ "
o o o ] H \
: g > 5 z || f |
Small yellow and light green circles are from dacites of the Kaapvaal Craton; large circles are means. Null| & @y |
field value (box) at 3.9 Gyr is from hypothesis of Ozima et al. (2005). High and low power model results| & [l
predict present-day core-mantle boundary heat flow rates of 11 TW and 3 TW, respectively (Aubert et al. =

2009). IC marks time of inner core nucleation in each model. (B) Inner core growth scenario following the
Aubert et al. (2009) low power model scenario




Obpa3oBaHMe CONMHEYHON CUCTEMDI:
roe Haxogunacb 3emMna? s
A low mass for Mars from Jupiter’s early

gas-driven migration

bidelli', Sean N. Raymond™*, David P. O'Brien® & Avi M. Mandell®

Kevin J. Walsh®

Murpauusa lOnutepa

!

Semimajor axis |

2 | The evolution of the small-body ]:u:rpul.itmm during the growth
. L. Jupiter, Saturn,

5 'Llﬂ'l evident

Figure
and migration of the giant planets, as described in Fi
Uranus and Neptune are represente ed by large black fille

rd-then-outward mi

boundaries of the main belt are drawn
nd state of the giant pJ.sr'




Bepudukauma ¢pusmuyeckux mogeneu paHHeun CC n 3emnum
peLleTKou acTpobrnonormyeckux n NnasieOMarHUTHbIX AaHHbIX

PaHHee ConHue 1 3emna: Bce He TaK, KaK Mbl NpuBbIKaKn!
[InHamunyeckoe nogobue ¢ COBpeMEHHbIM COCTOAHMEM TOJIbKO ¢ 2 M1, 1eT Ha3a/
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CoBpemeHHoe ConHue - nepuog BpaweHua 27-29
cyToK; 11-neTHUN LUUKN CONTHEYHON aKTUBHOCTU (SA)

CpeaHEBEKOBbLIM MAaKCUMYM CoBpeEMEHHbIN MAaKCUMyM
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KO. A. HaroBuuuH M bl
PaHHee ConHue

1. NMepuop BpaweHna — ot 3 no 8 gaHen K 1. mna. M. M. Kauoea
2.AKTUBHOCTb — HecTabunbHaa u HeperynspHas

3. NHTeHcuBHOCTL npoueccoB usny4vyeHus B 100-1000 pas
Bbllle cOBpeMeHHOUN (0COOEeHHO YP 1 peHTreH).

[NosiBNeHue ynopaaoYeHHbIX LUKIOB OKOJO 2 MAA. NeT
Ha3ag npu nepuope BpaweHus 15 cyTok " UHTEHCUBHOCTU B
5-10 pa3 Bblwe coBpeMeHHoro (B.B. [lurnuH,2015)



«BogHo-yrnepogHbIN LUOBUHU3MY» (Kapn Cazan)
AJ'IbTepHaTVIBHaFI KU3Hb
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& PacnpocTpaHeHHOCTb XMMUYECKNX 3NEMEHTOB BO BcenenHoi
B

| H,O,N,C,PS

n
0°

3ameHa. yrnepoga

Ha KpeMHUN nnn-bop?

icnonb3oBaHWe B KadecTBe
pacTBOPUTENEN

XXMOKOro aMmmMmnaka, CepHOM KUCIOTbI

W XVMOKOW YITEKUCIOThI MoCTpOEHME «KUPMUYMKAMUNY
2Ny, | O Hocutenu:  Osontouus no [apBuHy:
OHK Pa3mHoxeHune

PHK +  Mytaumu

HacneocTtBeHHOCTb
benku

MembpaHbl QrctE

http://www.hij.ru/read/issues/2013/january/1947/



Ponb Y®-usnyyeHus paHHero ConHua & MOpEKoH BoRe, hnaswe KpoBH

uuuTonnasme

B hopMmmnpoBaHMNU XKXNU3HU Ha 3emre

ApmeH Mynkup)XaHsH
Mwuxawnn lanbnepuH

LIMHKOBBIV MUP
YO kak chakTop oT6opa: »KenesocepHbI MUp

Bee mywneoTuan omusarorcn

1. OTbop cTOMKMX K YO a30TUCTbIX OCHOBAHUN s

(hpoToycTORYMBOCTIIO Bt YO

OT6Op HYKNEoTMOOB B KOMMSIMMEHTAPHLIE Napbl

/ W Water Molecule
OT60p romoxuparnbHbIX HYKNeoTnaoB (CMeCb MeHee | Free Radical

ycTton4ymea K YP-U3ny4yeHuro)

2
3. OT1bop 6onee ANMHHLIX U ycTonYmMBbIX Mosiekynn PHK
4

[MopucTtble obpa3oBaHus cynbdunaa LUMHKa ruapoTepmMmanbHOro
NPOUCXOXOEHUA B HENTPAnbHOU aTMocdepe apeBHeEN 3emMnu
y4yacTBoBasnu B npotLecce OoToCUHTE3a NEPBLIX HA CBETE :
mMeTabonuTtoB, cnocobcTBoBanun coopke nepBbix PHK-NoaobHbIX Radiation
MONMMMEpPOB U, HAKOHeL, 3aLuumLlanm ux oT BbiropaHus.



http://www.britannica.com/

Cxema 06pa3oBaHnA GUCNONHON NUNWAHON BEIVKYNLI NpY
nageHuy Kannu aapo3ons Ha NOBEPXHOCTH BOALI OKeaKa




ApanTtaunoHHble CBOWMCTBA OPEBHUX KNEeToK 1 paHHee CornHue

PaanuuHbie Habopbl BUPYCOB
Archaea Bacteria

MosiBneHue KNeTok,
orpaHn4yeHHbix MembpaHon

v: CoBepuweHHble MeMBpaHbl,NPOTOKIIETKH
H

; PocT pasHoo6pa3aus, OCHOBHbIE KNacchbl
W ’ : BUPYCOB; BUPYCbI, OKPY>XEHHbIe MeMOpaHon
Cetu nop o,
B Heopra-

HUYECKOM

marepuane

IOHK; 060c06neHHbIE CUCTEMBbI
pennmkaumm u akcnpeccumn

Bupyconono6Hbie CTPYKTYPbl, aHCambnu

PHK- GesixoBbiii Mmup 3roMCTUYHBIX KOONEpPaTopos

PHK- mup MNepsble reHeTU4YecKne 31eMeHTbl
-———

¢ 3awwmTa ot Yo —
1 N3MYyYeHUs 1
a

B POXKOEHUE

\ 1.COmnBaHne «B Ky4dy»
3 CﬂO)KHOCTM

(B. C. Yenuos)

2.['1pOHUKHOBEHME
BHYTPb KOHrriomepaTa

3. Ckpy4umnBaHue

KOCMUYECKUNX nyqe|71:

MOHOMEPSBI BEJIKA — AMMHOKMCNOTSI

R panvkan

Obwan popmyna |
amuuokmcnor H —C— NH,

AMUHOTPYIINa

KSPOOKCUNEHEN rPyNna

Tperuuuan cTpyxTypa Senka NeTREpvHunEN LEpYRVIOR Casca
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/// wranobaxrepun
cNou Kapbonara Kansyma

CNORA NYPRYPHLIX GaxTepHi
j COTROXeHWeM runca

cynbhaTpenyuMpyowme
Gaxrepun



CoBpemMeHHasn bunocdoepa

Kneto4yHble CTPYKTYPbI N COJIHEYHAaA aKTUBHOCTDb

HAduHamuka MTX eosriromuHo8bl.

Benuwesa H. K. 2PaHys1 Kiiemo4HoU Ky/ibmyphb.
Peakuus Rhodococcus erythropolis

Ha OANHO4YHYHO
BCIbILUKY

(E. H. T'pomo30ea)

Fig. 1. Morphofunctional state of
cell culture during quiet period and
GLE’s events (illustrated with L-line
sample). The black color corresponds
to the DNA-synthesizing nuclei marked
by 3H-thymidine; incorporation of the
3H-thymidine into the cell nucler is
the charactenstics of cell functional ac-
tvity. (1) Cellular monolayer in the
quiet period; (2) cellular monolayer
during 3, October 19, 1989,
The arrows show the multinuclear cells
(MNC), gigantic cells (GC), micronu-
clei (MN), (3—4) local clusters of nu-
clear disorders: MNC, GC; apopto-
sis (AP); (5) cellular monolayer during
GLE 45, abundance of MNC and

rate MN are seen in the figure; (6) apop-
tosis of gigantic nucle

(in the centre of the figure).
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Changes in Environmental Parameters and
Their Impact on Forest Growth in Northern
Eurasia

Olga Khabarova?, Igor Savinz

1re

(CZ-Kp+CZ-T)10*+ F

’

C;{ _“-]5 P+ F ' neca

Figure 1. Locations of the analyzed areas in northern Eurasia. The areas cov-
ered by evergreen trees are shown in green, and deciduous larch forests are
shown in brown.

Vmx12 — Deciduous v

Figure 4, Coefficient of linear correlation between ¥ and the environmental parameters that
determine tree growth. Kp 15 the index of geomagnetic activity, T1s the mean temperature for
the growing season, F and F“are irradiation and refative irradiation, respactively, per grow-

ing season, and 7 1 precipitation,
—

n deciduocus

| F O evergreen
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CDCJHGC KOJIMYECTBO XKEJIYAOYKOBBIX 3KCTPACHUCTOJT B Yyac
Ha OAHOTO OOJIBHOTO B Pa3/IMYHbIX TEOMAarHUTHBIX YCIOBUSAX
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Comparison of number of cases of congenital malforma- OHHOBPEMEHHaH BOCNPOU3BOAUMAan peakuus Cep
tions (area graph, gray color), determined by chromosomal abnor-

malities (Q90-99), with intensity of GLE events (increase, %), (dark CUCTEMbI B pa3nNU4HbLIX ropogax (Ha paccTtoaHun ao 6 500 Km)
gray columns), and fluxes of a=—particles with energy > 3400 MeV,
(cm_s s~ ! ster—! ). (bold curve). 16 4

Number of outlying cases of electrocardiograms

14 |

I.C. Kamurac w ap.  Bo3amoxHbie W HeoBxoaumbie ycnosus BnuaHua TMN Ha MaCCy Tena HoBOpOMASHs:

12
10

—+ Yakutsk. Russia
—*- Moscow. Russia
—*— Kiev. Ukraine

Macca tena, r

BpeMs, KaleHaapHbIe MOaBI

AuHaMuKa Ap-MHICKCA M MAcChl TeJla HOBOPOXIEHHBIX B 2004—2010 rr. OcH a6
CUMCC: Bpemsi (KasleHAapHble TOIbl); OCH OPAMHAT: BEAMYMHBI Ap-uHiekca (HT, BBepxy
v MT (ronet, BHU3Y). KOPHAOPHI 3HAUEHMI: CPEAHSIS AMHUS — CPEAHME 3HAYCHIMS; BEPXHSS
U HUXKHSIST rpaHuubl 95%-X NOBEPUTENBHBIX MHTEPBAJIOB, TMapameTpbl CKOILKEHUS: HH

Tepsan — | roxa; casur — 10 cyt

http://geliomed.immsp.kiev.ua
E. Ctynenb B. M. Bhagnmupck



T e e LYl Prrorakdvan 3. CUHXpPOHM3aUUA rpynn
OpPraHU3MoOB Ha pa3rfIuYHbIX
reorpacdounyeckux lwumportax

( ypoBeHb nomynsumm)
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2. CUHXpPOHMU3aLUA BHELUHUM
cdhakTopoM rpynnbl opraHus

1. YpoBeHb e ANHUYHOro OopraHm3ma.




CoBpeMeHHble cuctemoobpasyroume
ST TIAON p) dyHKUMN KOCMoreomnsnyeckux paktoposB.

***7(‘#. H

40,/ - CI/IHXpOHVI3aL|,VII/I nHAOANBUAyaJsribHbIX

o
¥ m)

ool PUTMOB

- FleHepauunsa HoBou nH(popmauuu B
fApouecce 3BOJIIOUMOHHON aganTaummn

CoxpaHeHne coBpemeHHOU buoccepon
apeBHUx pyHKUUMU aganTtaumm K aguHamMmuke ConHua:

1. bnarogaps 3aWUTHLIM 00O0No4YKamMm 3emMnu n.6oree CNOKOUHOMY
ConHuy kocmoreodunsnyeckme paktopbl nepecranu ObITb
ONacHbLIMU, HO He nepecTanu ObITb YAOOHBLIMMN.

2. 3 3KOHOMUM IHEpPrumn U pecypcos bnocuctemam ygqooHee
UMeTb eAUHbIU BHELWWHNUN CUHXPOHMN3ATOP, a He co3aaBaTh
BHYTPU cebA AOMNOSNTHUTENbHYIO CUCTEMY C perynnpyrolwmnm
DVHKUUNAMM.



3. 3awuTa ot ranaktunyeckmx KJl npu npoxoxageHnn CC pykaBoB [@anakTnku

Marnutocdepa
NNaHeTbl UNK
OMETbI

/  yBapwas sonHa
/ CONHeuHoro BeTpa
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_/:_,,_... e S

B annonabHom BapuaHte popma marHutocdepbl U
€€ 3alWuTHble OT paanaunn PyHKumm cnabo
3aBUCAT OT Be/INYMNHbDI NONA.
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Geomagnetic reversals

+ On average a few reversals per million years
« Stochastic (not nearly periodic as in case of the Sun)

« Duration of reversal short (several 1000 yrs) compared to duration of
stable polarity periods (several 100,000 yrs)

+ Earth surface field during reversal weaker (factor 0.1-0.3), multipolar
+ Reversal frequency varies on 100 Myr time scale (mantle influence ?)

UHBepCUn n 3KCKypChbl:
KBagapynosibHOe U MyJibTUNOJIbHOE
reomMmarHuTHoe nore, noJsioCa B
3KBaToOpuanbHOU obrnacTu.
bunocdoepa BbiHy)XAeHa COXpPaHATb
ApeBHUe aganTUBHbIe peaKkuuu
B pacyeTe Ha pe3Koe ycurneHue
NnoToKa ynesrpaduonera B oyayLmx
UHBEpPCUAX U IKCKypcax

C. B.CmapyeHko,
B. I'.lllepbakos.

VHeepcuoHHas
MazHumocagepa.

HAH, 321,Nef,
1991 2



Primary cosmic ray

5. ConHe4yHasa akKTUBHOCTb, KNMmar
n onocdchepa
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Sunspot number
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. B 2004-2006 rogax npousoLuna ""*‘,_,eu‘-'-w'&
nepecTponka COfMHEYHO — 3E€MHbIX N ;
CBS3eil, KOTOpas 3aTPOHYNa Lienbiil ‘\.4" e
KOMMNeKCc oakTopoB: ANHAMUKY y
MarHUTHbIX nonen ConHua,

napamMeTpoB KOCMMUYECKOU noroabl

N COSNTHEYHOrO BETPA, a TakkKe o cnyizes

XapakTep reoMmarHUMTHOW
aKTUBHOCTU. BO3MOXHO, 4TO
Habngaemoe n3aMeHeHune
ANHAMUKN BNOOOBHLEKTOB
pPasnnUYHOro ypoBHSI opraHusaumm
COOTBETCTBYEeT aganTaluOHHOW
peakuumn dnocdepbl Ha
HecTaHAapTHbIe reousnyeckme
ocobeHHoCTUN 23-24 unKnos
CONMHEYHON aKTUBHOCTHU, N bornee
TOro, SIBNSIETCS OTPaAXEHNEM
nepecTponkn 6uocdepHbIX
NpoLueccoB B Npeaasepumn e
,D,ﬂl/lTeJ'leOFO MOHWMKEeHNS 2003 2004 2005 2006 2007 2008 2009 2010
COSTHEYHON aKTUBHOCTMW.
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