Mouuyk A.B. leoxumusa (rp. 301, 302, 303, 311, 319, 335) 2024/2025 yuebHbi rog,

Tema 14. 'eoxnmuns atmocdepsl



CTpoeHue n coctaB aTMocdepsl



ATmMocdrepa — camasa MmaneHbkaa obonodka 3emnun. Ee macca coctaBnsiet
5x10%8 r, yTo coorBeTcTBYET NpMMepHO 0,0001% oT maccbl 3emMHON Kopbl.

B coctaBe Bo3ayxa BblOENAOT TPU rpynibl BELLECTB:

MaKpOKOMMNOHEHTbI:
e S 2
% (06beMH.) 78,08 20,94 0,04

MI/IKpOKOMI'IOHeHTbI NMOCTOSAHHbIE.

nx10*4 %

MUKPOKOMMNOHEHTbI NepeMeHHble:

H,O (0.1 — 2%, B 3aBUCUMOCTUN OT TemmnepaTyphbl)

H,, CH,, CO, SO,, H,S, NH;, NO, - oT 0 o 2x104%. ObLiee CBOMCTBO 3TUX
ra3oB — CMOCODOHOCTL ObICTPO pearnpoBaTtb C KUCNOPOLAOM, NU3-3a YEro OHU
ncyesarT 13 Bo3gyxa. Utobbl 3TK rasbl OKasanucb B BO3gyxe, HeobxoanMbl NX
NCTOYHUKKN. [103TOMY NO NepeMeHHbIM MUKPOKOMMOHEHTaM COCTaB BO3ayxa
Heoa4HOpPOAEH BO BPEMEHU N NPOCTPaHCTBE.
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BepTukanbHas cTpykTypa
aTMocdoepbl

B BepxHeun 4yactu Tponocdepbl
CYLLECTBYIOT CTPYUHbIE TEYEHUS,
HanpaBrieHHble C 3anaja Ha
BOCTOK.

B npegenax ctpatocdoepsl, Ha
BbicoTe 20-25 KM HaxoauTcs
O30HO8bIU criol, NornoLlatoLmnin
NOYTU NOSTHOCTbLIO
ynbTpaduroneToBoe n3nyvyeHne B
ananasoHe 100-280 HM.

buocdepa 3emnu
npucnocobneHa K Hann4yno
Takoro akpaHa, u 6e3 Hero
nogsepriackb Obl rydntensHoOMy
nencrtenio YO-ceeta ConHua.



OOpasoBaHne 1 paspyLLleHne 030Ha.

OcHoBHOM npouecc 0bpasoBaHUA N pas3pyLUEHUA 030Ha — UMKN HYanmeHa.
Peakunn obpasosaHusa: O, + hv, — 20:
O,+0: > O,
Peakuuu paspyweHuna: Oz + hv, » O, + O:
O;+0: > 20,
O6a npouecca nayT ¢ norfoweHnem ynstpadomorieToBoro U3nyy4eHuns, Ho B pasHbIX
nofiocax crnekTpa.

O30H pa3spyLiaeTtcs, TOMMMO LUuKna YanmeHa, B LUMKNUYECKMX npoLieccax,
KaTannuampyembliX OKMCraMmn asoTta, Nepeknucbio Bogopoaa, dTop-Xnop-yrnepoaom
(bpeoHammn), a Takke — MeHee 3(PPEKTUBHO — METAHOM, BOAOPOAOM M APYrUMU
BeLlecTBaMM.

Ob6HapyxeHne amepukaHckumm xummkamu LL.Poynangom n M.MornunHon (1974)
BO3MO>XHOCTU KaTanuTUYeCKoro paspyLieHmnsa 030Ha HEKOTOPbIMU ppeoHamMmn UMeESo
bonbLine counanbHO-MONIMTUYECKNE NOoCeacTeus (npobriema « 030HO8bIX ObIP Y,
MoHpeanbckun npotokon 1986 r.).



[Tpobnema «030HOBbIX AObIP».

N3006parkeHne aHTapKTU4YECKOM
030HOBOWM Ablpbl. CeHTa6pb 2000 T.

[ru.wikipedia.org/wiki/O3oHoBasa_abipal

BriepBble 06r1acTb NOHUXEHHBIX COAEP>KaHUM
030Ha 3adukcupoBaHa Hag AHTapkTnaom B 1985 .
OHa cyuiecTByeT TaM Ce30HHO C aBrycra no
AHBapb («aHTapKTU4YecKas» 3MmMa-BecHa).
AHanornyHble Obipbl MEHbLLErO pasmMepa,
KOPOTKOXUBYLLME, N HE C TaKUM HU3KUM
coaepaHnem o3oHa obpasytoTcs B ApKTUKE
OCEHbIO N 3UMOMW.

[MnoTtesa PoynaHga n MonuHbl 0 TEXHOrEHHOU
npupoae paspyLueHnsa 030HOBOro Cnos nocne
anutenbHon komnaHun B CMW npusena K
nognucaHnio BeHCKoW KOHBEHLMX 06 oxpaHe
030HOoBOro cnos (1985) n MoHpeanbLCcKoro
NpPOTOKOMa NO BellecTBaM, pa3pyLlaroLmm
030HOBbLIV cnoun (1987).

LU.Poynana, M.MonuHa n IN.KpytueH B 1995 .
nony4ynnun Hobenesckyo npemuio 3a
aKCcrnepuMeHTanbHoe AoKa3aTenbCTBO
KaTannTn4ecKkoro paspyLueHnsa o3oHa opeoHamMu.







MoHpeanbLCK1Uu NpOTOKON NO BellecTBaM, paspyLlarowmm O30HOBbLIU CIIOU
(The Montreal Protocol on Substances That Deplete the Ozone Layer)

MoHpeasrnbCKnn NpoTOKON — MeXAyHapoaHbIM JOKYMEHT, peanu3ayoLum
nosioXkeHns BeHckon KoHBEeHLMK 06 oxpaHe 030HOBOro cnogd. Betynun B cuny
01.01.1989 r. PatndmumposaH 191 rocygapctsom, B TOM yucne PO.

[TlepBoHa4vanbHbIM TeKCT MOHpeanbCKoro NpoToKosia perynuposars NocTeneHHoe
COKpaLleHMe NponsBoaCTBa OrpaHNYEeHHOro Habopa coeanHEHNN U3 rpynnbl PPEeoHOB
(8 BewecTB). B nocneaywowmnx gonosiHeHnax K MoHpearnbCkoMy NpOTOKOIY, NMPUHATbLIX
B 1990-1999 rr., nepeyeHb perynmpyemMbix coeguHeHN Obin CUNbLHO PacLUNPEH.

Poccunckasa doegepauus BeINOSTHAET cBon obasatenscrea Nno MoHpeanbCcKoMy
npotokony — B 1991 — 2003 rr. npekpalleHO NPOU3BOACTBO perynmpyembiX 030H-
paspywatowmx sewects (OPB).

HeobxoamMmo oTMETUTb, YTO perynupyoLas aeatenbHocTb MoHpeanbcKoro
NPOTOKOMa rnpueena K BecbMa rnpoTMBOPEYMNBLIM MPaKTUYECKUM peayrisTaTtam. 3anpeT
npon3sBoAcTBa (PTop-XNop-yrnesogopoaoB, KOTOpPbIE NPUHATO cynTaTb Hanbonee
aktTnsHbiMn OPB, npusen k bypHomMy pocTy npon3soacTea rmapo-pTopo-xop-
yrreBoaopoaoB (perynupoBaHue KoTopbix oTHeceHo Ha 2010-2030 rr.) B
pasBMBaloOLLMXCS CTpaHax, B T.4. — B Haun n Kutae.



Kputuka «thpeoHoBon» runoresbl

[MnoTe3a 0 TeEXHOreHHbIX PpeoHax, paspyLuaroL X 030HOBbLIN 3KpaH, NoaBepraeTcs KpUTuke

Ha NPOTAXXEHWN BCEro BpeMeHU ee CyLecTBOBaHUA.

[ NaBHblE €e OCHOBaHUA:

1. OTcyTcTBME BPEMEHHOW N NPOCTPAHCTBEHHOW KOPPENSLUUnM mMexay HabniogaemMmbiMu
MUHUMYMaMKM O30HA U LLeHTpaMun TeXHOreHHOM aMnccnm opeoHoB. [ NnaBHbLIE 030HOBLIE
Oblpbl HAbNgaTCAa Haa NPakTUYeCKNn HeobuTaeMbiMM panoHamMn 3eMrn.

2. OTcyTCcTBME OOKa3aTebCTB BO3MOXHOCTU nepeHoca ppeoHOB B aTMOcdepe OT LEHTPOB
TEXHOrEHHOW 3MUCCUN K NONSIPHBbIM «O30HOBbLIM AblpamMy.

3. [lokasaHHas B nocnegHue rodbl nepeoueHKka BpeEMEHU XXN3HN DPEOHOB B atMocdepe oT
OEeCATKOB-COTEH neT (koHuenuusa PoynaHga-MonuHbl) Ao meHee 2 net
(MeXxnpaBUTeNbCTBEHHASA rpynmna aKCNepToB Mo KAumary).

4. OTcyTcTBME foKasaTeNbCTB 3 HeKTUBHOCTU MOHpeanbCKOro NpoToKosia no AaHHbIM
MOHWUTOPUHra o3o0Ha B TeyeHue 30 ner.

AnsTepHaTMBHaA KOHUENUUA eCTeCTBEHHOU NPUpoabl «030HOBLIX AbIP» OCHOBaHA Ha
NPOCTPaHCTBEHHON KOPPENALNN MeXay «030HOBbLIMU AblpaMny» U TEKTOHUYECKN U
BYJIKAHNYECKN aKTUBHbIMW LLEHTPAMKN €CTECTBEHHOW 3MUCCUN BELLIECTB, pa3pyLUaroLmx O30H
(BOOQOpOAa, MeETAHa U Aap.).

[10 HEKOTOPbLIM OLlEHKAM, OCHOBHbIM UCTOYHUKOM DPEOHOB B atMocdepe SABNAITCS
BYJIKaHUYeCKue rasbl, a NpPon3BoACcTBO (PpeoHOB YernoBekoM cocTasnsaeT Bcero okono 0,3 % ot
NPUPOLHLIX BbIOPOCOB.



ApdekTnBHOCTbL MOHpPEanbCcKOro NPOToKona, Kak MexaHn3ama
BOCCTAHOBJIEHNS «O30HOBbLIX ObIP», OCTAETCA HEACHOMN.

Deviations (%) / Ecarts (%), 2020/10/06 HecmoTpsa Ha BbINOSIHEHME MEP NO COKPALLEHMNIO
| npon3BoacTBa opeoHOB, NEPUOANYHOCTb U pasmMepbl

O30HOBbIX MMHUMYMOB HE MEHSIOTCS.

[TpoBOAMMBLIN MOHUTOPUHT NOKa3bIBAET, YTO

perynspHblie 030HOBble MUHUMYMbl (QOPMUPYIOTCA B

0 NONSAPHBIX obnacTtax 6e3 Kakon-nmbdo TeHAEHUUN K

0 YMEHbLUEHNO CO BPEMEHEM.

-10 Mean deviation (%), 2020/03/01-2020/03/31
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BBepxy - nsobpaxxeHue
aHTapKTN4YeCKon 030HOBOW Ablpbl. 6
okTabpsa 2020 .

CnpaBa — aHOManusi 03oHa B
CeBepHom nonywapuu — mapt 2020 .
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Deviations (%) / Ecarts (%), 2005/09/16

B CeBepHOM nonyLuapun 030HOBbLIE Ablpbl HE
0OHapyXnBatoT HUKaKOW NPOCTPaHCTBEHHOM
Koppenaummn ¢ NNOTHOCTLIO HACENeHUd u
NPOMBbILLNIEHHOCTM.

...............................
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0 Deviations (%) / Ecarts (%), 2012/04/19
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HEN ' BN NEEEED

Beepxy - aHoOMannu o3oHa no
COCTOSIHMIO Ha 16 ceHTabpa 2005 .
CnpaBa — aHOMarnumu o3oHa B
CeBepHOM nonyLwapum no COCTOSHUIO
Ha 19 anpenga 2012 roga.
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[TponcxoxaeHne atMmocadepsl

Tpy BO3MOXHbIX BapMaHTa NPOUCX0XAEHUS aTMocdepbl 3eMIu:

1.

2.

«lepBuyHasa» aTtmocdepa, obpasoBaBLLAACA OOAHOBPEMEHHO C
NIaHETON B XOA4e aKKpeLun BeLecTBa NpoToNfIaHETHOrO obnaka.
«BTopnuHaa» atmocdepa, obpasoBaBLUasdcAa B pe3ynsrare
andpdepeHunaumm BHyTPEHHUX 0DOMOYEK NNAHETLI N NPeTepneBLlas
AanbHenwne npeobpasoBaHns B Xo4e ee NCTOPUN.

«JK30reHHasi» atmocdepa, obpasoBaBLUaAsiCA MNPV NageHNn Ha 3eMO
KOMET N acTeponaoB.



'MnoTte3e «nepBMYHON» aTMmocdepbl NPOTUBOPEYNT Marioe KOSIMYEeCTBO
brnaropogHbIx ra3oB B cocTaBe atMocdepbl 3eMIn, HE COOTBETCTBYIOLLEE
NX KOCMWUYECKOWN pacnpoCcTpaHeHHOCTH.

CnegyeTt OTMETUTb, YTO CNEKTP KOCMOreHHbIX N30TOMNOB BnaropoaHbIX
ra3oB (°He, nsotonbl Ne, KocMoreHHble n3oTtonbl Ar n Kr) no
OTHOCUTENBHOU pacnpoCTPaHEHHOCTN NOBTOPSAET CONMHEYHbIN CNEKTP.
PacueTbl NoKa3bIBaloOT, YTO [0S ra3oB nNpoTonsiaHeTHOro obnaka B
atmocdepe 3emnu He npeBocxoant 0,001%.

KoHTpacToM Ansa 3eMHolr atMmocdepbl Cry»aT nnaHeTbl-rimraHTbl, COCTaB
aTMocdep KOTOPbIX B OCHOBHOM KOCMOTEHHHbIN.



«BTopuyHaa» atmocdepa nnaHeTbl JOMKHA bbina bl ObITb MOXOXEN Ha
BynkaHuyeckue rassl (H,O, CO,, H,, SO,, H,S, HCI ...). B 3HaunTtenbHOM

Mepe 3ToMy cooTBeTcTByeT atMmocepa BeHepnl (70 6ap CO, + SO,).
[MpoBeaeHHbIE pacyeTbl NoKa3anu, YTo ecrim nepeBecTn Bce KapboHaThl
ocagoyHoun obornoykm 3emnu, To nonydntca 100 6ap CO..

Takon chritong nocne oxnaXxaeHus u KoHgeHcaumn Boabl OyaeT akTUBHO
pearvpoBaTb C nopogamm 3eMHON KOpbl U HenTpanuioBaTbcs. OgHaKko OH
COXPaHUT BOCCTAHOBUTENbHbLIN XapakTep.

[1To coBpeMeHHbLIM npeacTaBneHnsaMn, atmocgepa 3emnum no NOABEHUS
dOTOCUMHTE3NPYIOLLIMX OpraHM3MOB Dblfla MMEHHO Takon. [ocne
nosiBNEHUsa BUoiorn4eckoro potocuHTesa atmocdepa 3emMnu
npmnobpenia CoBpEMEHHbLIN COCTaB.

Takum obpasom, atmocdepa 3eMnm BNSETCA «BTOPUYHOUY, XEMOIEHHO
n buoreHHo npeobpasoBaHHON. B coBpeMEHHOW reOXMMnUmM OTCYTCTBYIOT
OaHHble, KOTOpble NPOTUBOPEYMIIN Obl 3TOU KOHLIEMLUN.




'MnoTe3a «3K30reHHON» (KOMeTHOU) atMmocdepbl HE ONMPAaeTCs HM Ha
Kakne reoxmmMmmnyeckmne aaHHole. OHa 6asnpyeTcs Ha HECKOMbKUX
KOCMOXUMWUYECKMNX TNNoTe3ax, B CBOK o4Yepeb SBMAILWNXCS OO0 CUX Nop
OVUCKYCCUOHHbIMM (rMnoTesa rnobdanbHOro nMnakTta, runotesa «no3gHen
METEeopUTHON BombapanpoBKMNY, TMNOTE3a KOCMOIEHHOIO MPOUCXOXOEHUS
«KCEHOHOBOro geduunta» n ap.).

[1aHHble MO KOMETHOMY BELLIECTBY, NOSTY4YEHHbIE K HACTOSILLLEMY BPEMEHMN,
He noaTeepXaatoT 3Ty rmnoTesy. 1o HECKONMBbKUM rMaBHbIM 3fIEMEHTaM
(H, N, Ar) BKnag KOMETHOro BellecTsa He MOXeT npesbiwaTtb 1%.



[TpoLiecchl 0bpasoBaHUsA N pacxogoBaHUSA rMaBHbIX
rasoB aTtMmocdoepsl

[a3 | ACTOYHUKU [ToTpebutenu
O, |PoToCuHTES [bixaHue, ropeHmne
doTtonus + guccunauyums OkuncneHmne ropHbix nopoa
CO, |BynkaHu4deckue rasbl POTOCUHTES
[lbixaHue, ropeHue BbiBeTpmBaHue
CxuesaHue uckornaemozo
morinuea
N, |BynkaHundeckue rasbi AneKkTpunyeckne paspagbl
PasnoxxeHne opraHn4eckmnx KnybeHbKkoBble bakTepun
BELLECTB [lbou3eodcmeo yoobpeHuu
Ar |BynkaHu4yeckue rasbol HeT
PaccedaHHasa razoBasi aMuccus




PoTONUTUYECKUN NCTOYHUK KNCcnopoda B atMmocdepe
(poTtonma + gmuccunauns)

B BepXxHMX cnoax atMocdepbl NPONUCXOAUT pacLLenneHne Mosiekyn Boabl noa
OEVUCTBMEM YIbTPaAPUONETOBOrO U3Ny4YeHuns:

Peakuua nget HanpaBo 3HOOTEPMUYECKU — C MOrMoLEeHNEM KBaHTa CBeTa, B
obpaTHOM HarnpaBneHun — camonpounsBonbHO. CyMMapHbIN 3 EKT AOIMKEH
ObITb HyNEBbIM.

OpgHako Hebornbllasa YacTb norny4atroLlerocs Bogopoaa ycresaet
anccunupoBaTb U3 BEPXHUX CIOEB aTMOCepPy B KOCMUYECKOE NPOCTPaHCTBO.
B pesynsraTe B atMmocepe octaeTca HeOONbLLION U3DbITOK KNCopoaa.

[1o nmerLmmcs oLleHKaMm, BKIaa 3TOro npoLecca cemvyac coctaBnsaeT
HecKonbko npoueHToB (1 — 4 %) oT buonornyeckoro gotocmHteda. OgHako Ao
nosiBNEHNA OOTOCUHTEINPYIOLLMX OpraHN3MoB poTtonna+anccmnauyms obin
rmaBHbIM (€AMHCTBEHHbBIM) UCTOYHMKOM KUCopoada Ha 3eMne.



HenonHas 3aMKHYTOCTb BnoxmMmMmmn4eckoro Lukna yrnepoaa

CO, + H,0

~_

BbiBeTpmnBaHue

[opeHue

Aectpykuma (99%)

Buoxumuyeckulli Yuksn

e e e o — — — — — — — — — — — — —

Mpoaykuma (100%)

CH,O + 0,

N3 obwen npoayKumm poTtocuHTE3a 0K0/10 99%

OPraHMYecKoro BeLLLEeCcTBa pacxoayerca B OMON0ornyeckux
npoueccax, n okono 1% 3axopoHAETCcA B BUAE PACCEAHHOIO
OPraHMYecKoro BeLLLecTBa 0CaAKoB. IKBMBAJIEHTHOE KO/IMYECTBO
cBO0H6OAHOro KNCNOPOAA OCTaeTcsa B aTmocdepe.

PaccesHHoe
MecTopoxaeHusa _
0.001 Oopr. B-BO
nntocdepbl

ATmocoepa

PacceaHHOe opraHM4YecKoe BeLLecTBO BKAOYaeTCs B
reoN0rMYeckuim UMK 1 B KOHEYHOM UTOre oKucaseTca
KMCNOPOAOM BO34yXa B NPOLLECcCaxX BbIBETPUBAHMA N FOPEHUS.

M3 3TOro cnepyer, YTo 3anac KNCA0pPoAa B BO3AyXe
obecneynBaeTca 3anacom OpraHUYecKoro yrnepoja B aMtocdepe.

[laxKe NonHOe CKUraHme Bcex
MECTOPOKAEHNIN FTOPHOUYMNX MONE3HbIX
MCKOMAaeMblX He NpuBeaeT K
3aMETHOMY U3MEHEHMUIO COAEPIKAHMUS
Kucnopoaa B atmocdepe, a USMEHUT
TonbKo Aonto CO.,.

OAaHaKo, yBeNIMYeHUe pe3epsyapa
pPaccesHHOro opraHMYecKkoro yrnepoaa
B 0Caf04HOM 06oN0UKe
HenocpeacTBEHHO OTPA3UTCA Ha
YPOBHE KMCNOPOAaA B BO3AyXeE.



AHTpOMoreHHoe BnnudaHMe Ha atmocdepy
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HakonneHne CO2 B atmocdepe 3emMnn B HacTosiLee
Bpemsi yckopsieTcs. K Hosiopto 2024 T. ero
cogepXaHue B cpefHeM Bo3fyxe AocTurno 427 ppm.
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«laBanckag nuna» — rpaguk cogepxaHna CO, B
BO34yXe Mo AaHHbIM HabntogeHnn obcepsaTopumn
MayHa-J1oa.

[oooBasi UMKITMYHOCTL — CreacTBUe N3MEHEHUS B
npoTmBodrase dnomacchl NMMcCTonagHbIX pacTeHUN
B CeBepHoM 1 KOXXKHOM nonyLiapusix.



AHTponoreHHasa amuccusa CO,

CxXuraHue nckonaemblx TOMSINB ABIAETCS
8000 OCHOBHOW MPUYMHON aHTPOMNOreHHOro pocTa

Boibpocw B aTMoCdepy NPOAYKTOE HCKONAaeMors ToNAHEa COZ'
OSSR 7000 . .
BTOpOI/I Nno 3HAYNMOCTU NPUNHNHOU ABIIAETCA
|| =Be=sm | N o Lees BbipyOKa necos (11% npupocta). CeBegeHue
— :i:;*”mﬂ”m' NecoB Moz 3emrenonb3oBaHne (Mo COCTOSHUIO
—_— b

Ha 2008 r.) npnBeno K yBenu4yeHuto
cogepxaHua CO, B aTMmocdepe,
9KBMBAIIEHTHOMY CXuUraHuto 1,2 mnpa. T yrns.

1 B —— n|.'3'|"1|'.'||::l.|:I.HI'.rEI:1 1 T T AN /e 000
: nFIC'HEIE':Iﬂ.EI'Eﬂ UerMeEHTa

[Mpn coBpeMEHHOM COCTOSAHUN Buocdepsl
okoso 45% pgobaso4vHoro aHTponoreHHoro CO,
nepexoauT B aTMocdoepy, a octarbHoOe
nornowaetcsa pacteHusimm (30%) n okeaHamu
(25%).

XoTa cymmapHas aHtponoreHHasa amuccud CO,
He npeBocxoauT 8 % OT eCTEeCTBEHHOIO

1800 1850 1900 1950 2004 BrocdepHOro NOToka, KOHLEHTpaLuus ero B
aTMocepe 3emnu 3Ha4YMmMo pacTer.

MHANHOHOB TOHH B rog

[ru.wikipedia.org/wiki/Yraekucislii ra3 B _arMocdepe 3emiH]



Bo3HMKHOBEHME POTOCUHTE3A HA 3EMIIE.

Camble OpeBHUE N30TOMHbIE NMPU3HaKNM BUOreHHoro PoTocMHTE3a PUKCUPYIOTCS MO XaaeNCKUM LIMPKOHaM C BO3pacToOM
4,1 mnpa. net. OgHako 3TOT paHHUN (POTOCUHTES, BEPOATHO, OblNT aHOKCUTEHHBIM — OCHOBAHHbBIM Ha COEAUHEHUSIX CEpPb
(coBpeMeHHble aHanorn — nypnypHoele 1 3eneHble cepobakTepun). CywecTBeHHO Boriee CNoXHbIN BUOXMMUYECKU
KncnopogHbln oTocnHTE3 (UnaHobakTepumn, pacTeHns) BO3HUK SBOSOLMOHHO MO3Xe, BEPOATHO, B Havare apxes.

CTpomaTonumTbl — NPU3HaK
NOSsIBNIEHNS KNCIOPOOHbIX
dOTOCUHTETUYECKNX OPraHN3MOB.
Camble gpeBHUE ODHapYXeHHbIe
OOCTOBEPHbLIE CTPOMATONUTLI UMEKOT
BO3pacCT OKOJ10 2.8 Mnpa. ner.

CoBpeMeHHble CTPOMAaToNUTLI 3aKasHUKa
Hamelin Pool (AscTpanus). Ha Bpeske BuaHa
crneumdunyeckas MUKpocnoncTada TekcTypa
kapboHaTHOro BellecTBa CTpoMaTonuTa,
XOpPOLLO Ono3HaBaeMble B JPEBHUX
OTSTOKEHUSAX.




BO3HMKHOBEHME U 3BOMIOLIUA KUCITOPOAHOU aTMocdepbl 3eMIu.
Great Oxygenation Event

— Sulfato-reduction
E,e 100 Oxygenlc photosynthesis
8’ Archean I Proterozoic | Phaner.
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[lns onpeneneHnss MOMeHTa nepexoja
atMocdepbl B KNCITOPOOHOE COCTOSIHME B
reoxXmmMun npeanaranncb pasHble Nogxodbl, B
OONbLIMHCTBE OKasaBLUMECHA HEAOCTOBEPHbLIMMU.

Hanbonee HagexHbIM nuankatopom GOE B
HacToslLLlee BpEMA CHMTAIOT UCYE3HOBEHME
Macc-He3aBucumoro gpakumnoHnposaHusa (MIF)
N30TOMNOB S B 0cafouHbIX cynbdartax (Farkuhar
et al., 2000).

HenocpencteeHHOW NPUYMHOWM MCYE3HOBEHUSA
MIF B ocafouvHbIX cyrnbdarax cymTaroT
GrioknposaHue POTOXUMNYECKOTO
dpakynoHupoBaHua SO, B atmocgepe 13-3a
nosiBfeHna 030HOBOIO CroS.

OTOT a(pdeKT aaTmpyetcs nHtepsanom 2,20 —
2,45 mnpa. net Hasag. (Mo Lowenstein et al.,
2014)
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