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CoBpeMeHHbI MUP OTIINU C
NPOTMBOPE4YMBOCTbIC DOPCTBYIOLLNMU
TeHAeHUMAMMU, NOoJ |

TEXHUYECKOIC |, PE3KNM
aemorpadou oLen

3arps3H : HHbIM poae
M oTpax MOM CYLLECTBOBAHNUN YENOBEKE KNX

alHO CUIbHA U HACTONbKO LU
pacnpoc 0 BO3HMKaIOT rnobanbHble SKC
npobrnemsl q cepbe3Hble npobnemsbl 3a
DUB), KUCMNOTHbIX 4OXAOeW
K, a TaKke yTpaThbl OT,

nopaxeHns Te
N XXUBbIX opra
OMYCTbIHUBAHUS TE
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C Hauyana 20 Beka y4YeHble HabnoaaoT 3a-CoLTOAHNEN 030HOBOIO

crosa atmocepebl. .

"

‘ s
Ceituac yxe BCce NOHMMALT, 4TO CTRAEROCHEPHbII O OHT B

% «CBOEro poda ecTeCTBEHHbIM cbman IM, NPENATCTBYG

[IPOHVKHOBEHWIO B HWKHNE CHOUE OCPEpPbI )XECTKOIOH
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O30HOBOrO CIod.
<
C koHua 70-x rogoB y‘—IeHNQ‘;I'aJ'II/I OTMe‘-IaTbk/

KITOHHOE I/ICTOIJ_I,eHl/Ie
O30HOBOIO CJ104.




Mo MHEeHWIO Bpadei, KaXkabli noTeg JDOLIEHT O30Ha B MacLitabax
nnaHeThbl Bbi3blBaeT A0 150 Thica4d aon IbHbIX Crly4YaeB cnenoTbl n3-3a
KaTapakThbl, Ha 2,6 NpoLeHTa YBEenu4unBe s BO PaKOBbIX
3aborneBaHu KOXMW, 3HAYNTESNLHO BO3pACTaeT 83HEW, Bbl3BAHHbIX
ocrnabneHnemM MMMYHHOM CUCTEMbI YesloBEKa. |
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HaunGonbLueMy pucky NoaBepXXeHbI KUTENMEEBEPHOro NOMyLLIE
KoXen. Ho cTpagatoT He TOSMbKO NMioan. Yase | nyyeHve, K fp
wes . BPEOHO ANSA NMaHKTOHA, MasribKoB, KpeBe naboB, BOOROC
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"~ obuTalolux 'Ha NOBEPXHOCTN OKEaHA. s % .
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MecTtononoxeHune n pyHKUUn

O30H 0bpasyeTtcs .E [BEPXHUX CIosiX aTMocepbl N3 aTOMapHOro Kucrnopoaa B
pesy. IMNYECKOWU peaKkLnmn rnoa BNmMsaHUEM CONHEYHON pagmaunu,
LLEen gmccoumnauno MoreKkyn Kncrnopoaa.

i .
O30HOBEIN «3KpaH» pacrnoroXeH B cTpatocdepe, Ha BbicoTax OT 7-8 KM. Ha
“nosneax, 17-18 KunomMeTpoB Ha akBaTope U npumMepHo 4o 50 KMToMeTpoB
.-;f!Fl_én 3EMHOW MOBEPXHOCTLHO. ['yillle BCEro 030H B croe 22 — 24 KNITOMeTpPoB

~ Hapg 3ewmnen. A
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a3 COCPEenoTOuNTb Y

Cnon o30Ha yaueuTenbHO TOHOK. Ecnn 66
MOBEPXHOCTM 3eMMN, TO OH obpa3soBarsn 6bl NfIEHKY NULLb B 2-4 MM TOMLWMHOMN
' (MUHUMYM — B palioHe 3KBaTopa, MakcuMym — Yy nosocos). OgHako v aTa
' MIEHKa HadeXXHO 3alUuLLaeT Hac, NOYTM NOMHOCTLIO NorfoLwasa onacHble
“ynbrpaduoneToBble nNyyn. bes Hee Xn3Hb coxpaHunack Obl NULLb B rNyOnHax
BoA (rnyGxe 10 M) 1 B TeX Crosx Noysbl, Kyaa He NPOHUKAET ConHeYHas
~ paguaums.




O30H nornoLiaeT HEKOTOPYIO YacTb
NH(PpPaKpPaCHOro U3ry4yeHna 3emMsu.
Enaronzadm 9TOMY OH 3afepXnBaeT
okoso 20% Y
oTennsoLlee gencTeme atmocgepsi.

O30H — aKTUBHbIN ras U MOXeT ]
HebnaronpmMaTHO JEUCTBOBAThL Ha
yenoBeka. OObIYHO ero KOHLEHTpaLus B

HXXHEN aTMocdoepe HE3HAYNTESNBbHA U OH

HE OKa3blBaET BPEOHOro BIUAHUS Ha
yenoBeka. bonblune KonnyecTtBa 030Ha
0bpasyloTcsl B KPYMNHbIX ropoaax C
WHTEHCUBHbLIM OBUMXXEHUEM
aBTOTpPaHCnopTa B pe3yrnbrare _
dooTOXMMUMNYECKUX NPEBpPALLEHUN
BbIXJ1OMHbIX rA30B aBTOMAaLUWH.

O30H, Takke, perynupyer XKeCTKOCTb
KOCMWYECKOro usnydeHuns. Ecnm aToT ras
XOTS1 Obl YACTUYHO YHUYTOXaETCH, TO,
€CTECTBEHHO YXECTKOCTb U3MNYy4YeHUs
PE3KO BO3pacTaET, a, crneaoBaTenbHo,
nponcxodsaT pearibHble N3MEHEHUS
PaCTUTENBHOIO M XXNUBOTHOIO MUPA.

n3ny4yeHns 3emnu, noBbiLLas
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STRATOSPHERE
Air temperature
increases with height

TROPOSPHERE

30,000 50000 feet \ G Y | )
(6 — 10 miles) % decreases with height &
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[ToumMHEL OCJIaOJi8
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O30HOBbLIV CON 3aLUMLLAET XU : ' y i
BpeOHoro ynsrpaduone ) NHUA. 2\‘"‘"
OBHapYXeHO, YTO E | - Q OHOBwa ay _
CITION NPETEPIIEE , HO | CTOFIHHOG " Ovuiar e 'W
ocnabneHue | OBIMU paioHaMm 3eM|'-'|oro : e 4
Lapa, Bl 'HacerneHHble paloHbl B ' -

3 CeepHoro nonywapns. Har  sowsowo —
NOHA 'y>KeHa O6LUMpHaﬂ "O3OHOBaﬂ Is this what caused the Ordovician extinction?

A nearby gamma-ray burst splits nitrogen and oxygen molecules in the atmosphere, forming nitrogen
» v dioxide. NO; is a toxic brown gas, and it blocks out visible light fom the sun. It also destroys the ozone
. ‘ i Ie_)ye«, letting through dangerous !oyels of ultraviolet light. _
o "J life on land and in shallow water is devastated, while deep-sea creatures are relatively unharmed

| ,‘ )30HA MPOUCXOANT N3-3a BO3AENCTBUS]  [H SN AFTER o

cpegak

J DNETOBONM paanaLumn, KOCMUYECKUX NyYen e W S
PBIX Fa30B: COeaMHEHNI a30Ta, xnopa u a | e

ATMOSPHERE

POM, (TOPXIOPYITIEPOLIOB ((hPEOHOB).
IEATENBHOCTb YerioBeka, npnsoasLLlas K
3PYLHEHNIO 030HOBOIO CIOsl, BbI3blBaET

Y 6onbu1yro TpeBory. I'IoaTomy MHOIMe CTPaHbl

A Anmcanw MeXAyHapoaHoe cornalleHue,
peflycmMaTpmBatoLlee cokpalleHne NnponsBoacTBa
O3OHO -pa3pyLuarowmx BeLwecTB.

OAHaKo 030HOBbIN CIION pa3pyLUaeT Takke peakTMBHaS
. aBMauvsa 1 HEKOTOpble MYCKM KOCMUYECKNX PaKeT.
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V3yueHMe npobJjeMbsl O30OHOBOI'O CJIOA

B nsydeHnn npobrnembl 030HOBOIo Crnod Hayka okasanacb yaAnBUTENbHO
HeganbHOBUAHOW. Ewe ¢ 1975 r. cooepxaHue cTpatocepHOro o3oHa
Haa AHTapKTUOOM B BECEHHUE MECSLbl CTano 3aMeTHO nagatb. B
cepeanHe 1980-x rogoB ero KOHUeHTpauns cHmusunach yxe Ha 40%.
BrioniHe MOXHO ObINO roBOopuTb 06 0OpaszoBaHMM 030HOBOM AbIpbl. Ee
pasMepbl AOCTUMN NPUM owaam CLLUA. Torga e nosiBUnmcb
eLle crnabdoBblpaXKEHHbI eHMEM KOHLIEHTpaLuK 030Ha Ha
1,5-2,5% - OblIpbl ro nontoca u toxxkHee. Kpan ogHow
N3 HUX 3aBucarsn ga -INeTepbyprom.OQHaKo eLle B NeEPBOM
nonosunHe 1980-x HekoT e y4YeHble npo,

pany>XHy nepcnekTuBy, Npe
nmwb Ha 1-2% n 1
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}MEHHOE ocrnabGreHne 030HOBOTO LLMTA T‘aHeTbl BLIPEIKAETCS B
D@30BaHMM, MO MEHbLLEN MEPE, ABYX TMIAKTCKIX Ce3t D30HOBbIX
5: OHW pa3Bep3atoTCsl He TOMbKO Haz noncamm /

’ -s‘ hoTax, HO YacTo AOCTUralOT U cpeaHux. Het Hnyerd eMbHOrO B
L\ TOM, 4yTo B 1990-e roat [AHas 3alluTa OT XKeCT - s
b \/NTPachONEeToBOrO Kasarachb C TE )C SHHOMN
0‘-ITI/I Had BCEN Teppl liero CCCP' Fak . 3TOPOW

TOfOBVHbI AHBaAPSA Ha] Cunbupun Hauyaha paAsBUBE

03@HOBAdA aHOMaruS 2Bparie-mapTe 3axsaTuy
VIHOTX CcnUbup AKYTCKNX™
B 9TOT Nepuon 3aperncTpnpoBaHb
g \ |

pbiMa Ao Kam ATKU.
, }ORp@iornyeckumx cral
- : ) . S Sa s
+  PEKORER FVSKNE CF - fenbHbie AHU Haj
ATUML o) ) s 40

CornacHo HBkegop BE# CrIav |
Ap|<,T|/|1<e'6b| ' | " 3 “*;' w}_,‘ 5 S
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O30HOBLIX AbIP B E popHom rONy ITaPHiA.g ' " pKTULE,
TO BpAA Nv OT STEREMIErYe TeM, KTO Gilda CBA3aHHbLIX C HUM
nocrieacteunn. 13BEGTHO, YTO OT U3DOLITOYHO yanpacbﬁU 2TOBOM

pagnauum (YPP) pacteT ymcno nogen, 6onetoLmx pakom Koxu,
MENaHOMOMW, KaTapakTon 1 NPOCTO UCMbITbIBAKOLWLNX OcriabneHne
MMMYHHOW cucTemMbl. N36bIToK YOP HeratMBHO BIUSET HA OKeaHNYeCKue
9KOCUCTEMDI.



Pa3pyLleHne 030HHOro cnos 3emnm
xnopdgTopyrnesogopogamn - -

D30Ha ynano Ha
X, TaK 1 LUMPOKYHO

e[oBarsio, YTo CIoM 030Ha,
DonbLuen onacHOCTU, YeM

B cpegHem no 3emne ¢ 1979 no 1990 . cog
5%.39TO OTKpbITME 0DECNOKOUNGA
0OLLLEeCTBEHHOCTb, MOCKOJSbK
OKpy>XaLlnn Hally nraHg

+ CYMTanoOChb paHee. ) 111€ 3TOrO C OXET NPUBECTU K
CEPbLE3HbIM MOCH 3NAM 0151 YENOBE Ba. CogepxaHne o30Ha B
aTMmocdeped 0.0001%,00Hako, O30H MONMHOCTbLIO
nornoLlag TKOE ynbTpagmnoneToBoE OfiHLUa ¢ AfTMHOW

BOJIHE

U HM . NapHuko addekT




KecTkun ynesrpaduonet obnagaeTt 4oCTaToMHOM
pa3pyweHua OHK v gpyrmx opraHn4eckux
MOXET Bbl3BaTb PaK KOXXMN, B 0COOEHHO
3NOKa4yeCTBEHHYO MenaHoMy, KaTap
HegocTaToYHOCTb. ECcTecTBEHHO
cnocobeH Bbi3biBaTb U 0ObIY

Ye cenyac BO BCEM MUPE T
3abofieBaHnNsA pakoM KQ
apyrmx pakTopos ( e
3arapa, npnBoas e E
npoBOAAT Ha . noryyas bl q-n:myro
nosy Yo ooy nosson eT'@£H03HéL|T=Io yTBEpPXAaTb,
4TO B 9TOM NMOBUHHO e cogepxaHusa o3oHa.
XKecTKuy ynb:Pp domor ) NOrfioLaeTcs Boaon u
NoaToMy npe LLIY+QIAaCHOCTb ANl MOPCKUX
aKocucTeM. JKcnepume dkmm MNNaHKTOH, _ g
obutarownn B npmnosepxmcmo%ﬁpm yBENMMYEHUN e
WHTEHCUBHOCTU XXeCcTKoro Yo MO)K@;I" DLE3HO nocTpagatb u )
Oaxke NormMbHyTb NOSHOCTLIO. ‘ ' b

e



UTo OBLJIO CImeJiaHO B obJjiacTmM

SalllITbl O30OHOBOI'O CJIOHA

i napan |




Jlydwinm n3BeCcTHbIM Ha cerogHs 3amMeHunTenemMm opeoHoOB ABMndeTCs
aMmuak, HO OH TOKCUYEH 1 Bce e ycTynaeT XY no pusnyeckum
napametpam. Hennoxme pesynsrartel MOMyYeHbl AMs MNOMHOCTLIO |
(OTOPMPOBaHHbLIX YINEBOAOPOAOB. Bo MHOIMX CTpaHax Be,u,ch;l
Pa3paboTkn HOBbIX 3aMEHMTENEN U Y>Ke JOCTUTHYTLI Henmoxve.
npaKTu4eckne pesynbraTbl, HO MOMHOCTLIO 3Ta Npobriema eLle He -

peLueHa Wcronb3osaHue cbpeOHOB npoaonx(aeTc;l M MoKa naneKo

Ke i_,6m M3aLm ypoBHs, X Motmﬁ mT fam
r \.ITlOHf_' F’F& / iﬁjﬁ-@mm Kﬂam% 50HD
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aHqueCKo :
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CouepmaHme B CTpaToccpepe cbomxmmuqecm AKTUBHBIX COeOHEHNN
XIiopa B HacTosiLLee BpeMs B 2-3 pa3a BbllLe N0 CPABHEHWUIO C
ypoBHeM S50-X rogos, A0 Ha4ana ObbICTPOro Npom3BoaCcTBa (PPEOHOB.



PaKTEI

BmecTe ¢ TeM, paHHWE MPOrHo3ssl,
npeackasblBatoLme, Hanpumep, 4To
NpU COXpaHEHNN COBPEMEHHOIO
ypoBHS1 Bbibpoca XY, k cepeanHe XXI|
B. cofepXaHue 030Ha B cTpatocdepe
MOXET ynacTb BABOE, BO3MOXHO.bbinu
CITULLIKOM NMECCUMMUCTUYHbL. ‘BO-NepBbIX,
Ablpa Haa AHTapKInAOU BO MHOITOM
ABNAETCHa crnegcTeeMm o
METEOPOOrnyecknx NPQLEC
Obpa3oBaHKe 030Ha BO3ME
NPY HanM4nMm ynstTpauonerT;
BpeMs NoniapHON Ho4uM He UAET.
Haa AHTapKTUKoW obpasyeTcs
YCTONYMBBIN BUXPb, NPENATCTBYOL
NPUTOKY BoraTtoro 030HOM BO3ayxa €a
cpenHux wupota.l[1oaToMy K BeCHegl =
aake HedborbLUOe KONMYecTBO
aKTMBHOrO XJiopa CrnocobHO _Ha
cepbe3Hblin ywepb 030HHI
Takon BUXpb NpaiTv
Hag ApKTKS
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MHorue nccrniegoBatenn CHMTalT, YTO Ha MpoLecc paspyLleHns o3oHa
OKas3bIBalOT BIUAHME NONsIpHble cTpaTocdepHble obnaka. 3TN BbICOTHbIE
obrnaka, KoTopble ropasao 4alle HabntogatoTcs Hag AHTAapKTUKON, YeM Hag
ApKTUKON, 06pasyroTCs 3MMON, Korga npuv OTCYTCTBUWN COFTHEYHOIO CBETa U B
YCNOBUSX METEOPOSIONMYECKON N3onsaumm AHTapKTMObl TeMneparypa B
cTpatocdepe nagaet Hmxe -80°. MOXXHO NpeanonoXnTb, YTO COeAUHEHUS
a3oTa KOHOEHCUPYIOTCS, 3aMep3atoT U OCTaKTCA CBA3aHHbIMU C 00naYyHbIMK
YacTMuamMy 1 NO3TOMY NULLAKOTCA BO3MOXXHOCTU BCTYMUTb B peakunio C
xrnopom. BoamoxxHo Takxke, 4To obnayHble YaCcTuLbl CIOCOOHDI
KaTanu3npoBaTb pacrnag 030Ha 1 pe3epByapoB xsiopa.

DG cnpocmpauenwi

Pasnelm yeemom noxkasamsvi 06Jlacmu

GiNgvas
R

Bishop tuff /

(0.758 Ma)
750 k™ 7 1000 M SO,

Lava Creek Tuff \‘:" .
(0. 64 Ma) B RS N -

W0 M/ 2000 M SO, T w,
i

(1991)
30 km / 20 M SO




) t; bI3BATH 3aMETHOE
OHA FORBKOA Ll;mbmqecmx

c K-TI/I;tl;I w eTHOro adheKTa B

I Iw" 5 ‘f C \ __.“ A~ Iir » Ha 6b|Tb
?“;'- |aMHOLC 350 :\:,\ DI/ *_“ 220 ﬁ_..g okle OTO CJ104
E 5 Tny6xe B aTmocdepy.

30Ha 6y/:|,eT~r|pomcx Tb MNO-
1AXK B 0ba: acTu C 60ﬂb%“
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