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B cTaThe aHAIM3APYIOTCA HETATHRHEIE SKOJMOTHUSCKHS H3MEHCHHA B CHCTEMAX JeMIH B
PaccMATPHBAKTCA HX MOTEHUHAIBHELS MOCISACTBHA.

In article authors have analyzed negative ecological changes in Earth system and
potential consequences of these changes also.

Xo3afCTBCHHAA ACATENBHOCTD YENOBEKA CBA3AHA ¢ (DHIHUCCKHMH.,
XHMHUECKHMH H  GHOJOTHUECKHMH TMPOLECCAMH, TNPOHCXOMINIUMH  HA
Hauieli nuanete. [IpH 3TOM BO BpeMeHHBIX MacmITadax. COOTBETCTBYHOIIHX
HCCIEAOBAHHI) UYEMOBCUECKOH ASATENBHOCTH (A0 COTEH JIET), MPOLIECCH
MOTYT OBITh ONHCAHBI B PAMKAX JBYX IMHPOKHX MOHATHH — KTHMATHYCCKAA
CHCTeMA H GHOTEOXHMHMSCKHE LIHKIIHL

KnuMarH4yeckas CHCTEMA HENPEPBIBHO H3MEHACTCA B PE3YNBTATE
BMAHMOJCHCTBHA CONIHEMHOTO H3NVYCHHA M PAYIMMHBIX KOMIOHCHTOB
reociepsr u GHOCepB.. XOTA 3TH HIMEHCHHA MPOHCXOIWIH B TCUCHHE
MHUTHAPIOB JIET, BAXKHBIH HOBBIH (DAKTOP, BIHWAIOIIHIT HA 3TH MPOLICCCHI,
MOABHJICA CPABHHTENBHO HEOABHO. JTO IMHCCHA NAPHHKOBHIX TA30B B
PE3YNBTATS JCATENBHOCTH MENOBEKA, TAKHE TA3Bl COXPAHMIOT TEIUIO HA
MOBEPXHOCTH TAHETH H B HIDKHHX CIOAX AarMoc(epsl, mormomad
HHPAKPACHOS  H3IVYCHHE, BBHLICIACMOS IMOBEPXHOCTBHY 3JEMIH H
BO3BPALIAA €r'0 BHOBb HA 3SMITIO.

BONbLUIHHCTBO MAPHHKOBBIX TA20B B HEl (He ObUIO OB M MAPHHKOBOTO
3p(RKTA) H KH3Hb ABIAKTCA HOBBIMH KOMIOHCHTAMH 19 ATMOC(PEI
Ecnu Ol HX He GBLTO, AU3HE HA 3eMIe ObUTa Gbl HEBO3SMOMKHOH, MOCKOMBKY
rnobanbHas Temmeparypa omyctumach Obl Ha 30° C (To HEAEke TOUKH
3aMEP3aHHA BOIBI).

BoagHoit map oTeercrBeHeH 1a  80% mapHukoBOro ipekra.
Ocrapmmeca 20% — pes3yabTaT ACHCTBHA TAK HA3HIBAGMBIX «CIETOBBIXY
ra’oB, T.€ Ta30B OUEHb HH3KOH KOHICHTPALIHH, AHTPONOTCHHEIC
KIAMATHYCCKHE H3MCHCHHA CBAZAHBI MPCHMYINSCTBCHHO C  YCHICHHEM
NApHHEKOBOTO 3(MpeKTa 32 CUET POCTA KOHLECHTPALHH 3THX Ia30B. 0CO0CHHO
muokcuna yraepoma (CO,), werama (CH,). oxcmaa azora (N-O),
TpomocepHe o30Ha (Os) H xmopdroprapdoHoe (CLFCs). Bcoe »tH
BEIIECTBA, KPOME XJIOPPTOPKAPOOHOB. €CTECTBEHHHI JUI aTMOc(iephl H
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©CTeCTBEHHEIM  00pazoM mepexomar B Omo- H  reocdepy 4epes
OHOreOXHMHMECKHE UMKIBL (OOHAKO B PE3YABTATE  YRIIOBEMECKOH
ACATENBHOCTH H JOITOBPEMEHHOIO COXPAHEHHA MONCKYN 3THX Ta30B B
arMocdepe (a0 400 1er) HX KOHISHTPALHA BO3POCNA J0 YPOBHA. CHHACHHS
KOTOPOro MOTpeOyeT MEPHOAOE BPSMCHH, CPABHHMEBIX ¢ TEOIOTHUCCKHM
BPEMEHEM.

JIAHHBIE, CBHACTEIBCTBYHOIMHE 00 VBEMHYSHHH atMocepHOH
KOHLUEHTPAIlHH TAaKHX MAPHHKOBBIX Ta30B, BechMa yOeaHTENbHBL [IpoGhL
NOIYUYECHHBIE H3 MY3BIPBKOB BO3AYXA, COXPAHAMIIHECS B AaHTAPKTHYECKHX
Abaax a0 160 THIC.IET. 3aCTABMAKOT TOBOPHTh O SHAYMTENBHOM POCTE HX
KOHLEHTPALHH 33 MOCASIHEE JBA CTOICTHA, T.€. ¢ Ha4aNa NpOMBIIICHHOH
PEBOMIOLHH. 3aMepbl COCTaBa BO3IYXa B MECTAX, OTJANCHHBIX OT
YEMOBCUCCKHX MOCENCHHH ¥  MPOMBIINICHHBIX LEHTPOB, NOKA3BIBAKT
MOBLIIIEHHE KOHIEHTPALHH ITHX TA30B 22 nocnegune 30 mer.

Hcxood H3 HOHHMAHHA BOKHOHINHX MPOLECCOB, YNPABIAKILHX
KIMMATHMECKHMH ~ CHCTEMAMH, H  JHAHHA  CKOPOCTEH  H3MCHCHHA
KOHUEGHTPALHH MAPHHKOBBIX TA30B, YYCHBIE, 3AHHMAIOLIHECA mpodieMaMu
arMoc(epsl, CO3TANH UEABH pad MOIECNCH, HA NPHMEpPe KOTOPBIX
H3YYAKOTCA BOSMOJKHBIC H3MCHEHMA KIHMATHYSCKOH CHCTEMBI 34 CHeT
IMHCCHH 3THX Ta3oB. JAHHBIE, MOMYMEHHBIS MPH MOMOIUH 3THX MOJCNEi,
MOBOJTIITH YHSHBIM COTJIACHTECA B TOM, YTO:

- YMHCCHA TA30B YCHIHBAJA B NMPOLLUIOM H MPOJO/DKAST VCHIHBATH
ceiMac mApPHHKOBBIH 3((EeKT. BeOd K MOBBILCHHIO CPSOHCH rmodambHoi
TeMICPATYPEI HA JeMIIE;

- MPOIODKAIIIAACA SMHCCHA B OvIyIIGM BEI20OBET ewmie Oombmee
NOBHIIICHHE TEMNEPATYpPhL npueM oHO Oyaer Ooliee FHAUHTENBHBIM H
OBICTPBIM, UeM KOTTa-THOO paHee B 4eNoBeueckoi ncropun, HabmoncHua
33 TEeMIEpaTypoli MOKAsHIBAIOT, UTO €¢ CpeAHeE INODANLHOS 3HAUCHHE
YBEIHYMJIOCH 3a MOCNEIHEE CTONETHE, T.€. OHH MOATBEP/AKIANT PE3y IBTATHI
MOACTTHPOBAHHSL.

JIOCTATOUHO OMpPEACTEHHBIE MPOTHOZHI NENAKTCA B OTHOLIEHHH
NOBHIIIGHHA TNO0ATBHOIO YPOBHA MOPS B PE3VIBTATE  TEIUIOBOTO
PacHIHPSHHA OKGAHOB, MPHUYSM MOBHIICHHE OVACT MPOHCXOIHTL C PasHOIl
CKOPOCTBE) (H JaKE HATIPABACHHOCTBIO) B PA3HBIX MECTaX. JTH HIMCHCHHA
MOTYT OBITE CMATYCHBI MTH, HANPOTHB, VCHICHB! PAasIHUHBIMH BHIAMH
AHTPOMOTCHHOH ASATCIBHOCTH, H3MCHMIOIMHMHE XAPAKTCPHCTHKH 3¢MHOH
MOBCPXHOCTH  (HAMpHMep, obexnecenne, wppuramma). Cepbesnoi
npodaeMoii ABIAETCA TAKKE TO, MTO MHOTHE YKOCHCTEMEI H BHIBI HE CMOTYT
MPHCIOCOOHTECA K GBICTPHIM H3MSHEHHAM KITHMATHMECKHX IEPEMEHHBIX.

Buonormieckoe pazHoodpasne mnpeactaBmier coboli Becs Habop
JKHBBEIX KOMIIOHCHTOB OHOC(RpBI — Pe3yIBTAT MPOLECCOB HBOMOLHH KAK
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CKOIUIEHHH BHIOB (IKOCHCTEM), TAK H OTICNBHBIX HX NPSICTABHTENCH.
Buomormieckoe pazHooOpasHe MOKET ONMHCHBATECA HA TPEX YPOBHAX.

DKOCHCTEMHOE PasHOOOpasHe MPEICTABIIET SKOCHCTEMBI B JAHHOM
apeane, BILIOTE 10 MacIuTaloB 3eMIIH.

PazHoo0pasHe BHIOB ONMHCEIBACT HAOOP BHAOB B JAHHOM apeane — OT
OTACTBHOH 3KOCHCTEMEL, [0 HMEIIMMCA OUCHKAM, HA 3¢MIE CYHIECTBYET
0T 5 mo 30 MITH.BHAOB.

I'eHeTHYECKOS pasHoOOpasHe OTHCHIBACT TCHETHUECKYED
HHEPOPMALHIQ HA MIKANAX 0T OTASABHOIO OpraHHiMa, OTaebHbIH OPraHH3M
MOSKET HACUHMTBIBATE OT THICAUH (JakTepus) no 400 TeICHM H §oJIce (MHOTHE
UBSTYIIHE PACTEHHA H HEKOTOPLIC JKHBOTHBIC) TCHOB.

IMoTeps GHOMOTHYECKOTO PAZHOOOPasHA — 3T0 MPOLECC YTPAThI LIEMBIX
IKOCHCTEM, OTACHLHBIX BHIOB H TICHOB. TakHE NPOLECCH NMPOHCXOAAT
€CTeCTBeHHBIM 00pAazoM, OJHAKO B HSIABHEM NPOLIOM OHH ¥CKOPHIHCH B
PE3YABTATS AHTPONMOTEHHOH JeaTeHbHOCTH. [IpuMepoM MOMKET CIIVKHMTE
COBOKYIHOCTE CHYYAEB, KOTIA HA OCTPOBA (WIIH JAXKES HA KOHTHHCHTHI)
JABOZMIIHCE HOBBIC OpPraHH3MEI, TA¢ OHH HAMHHAIIH KOHKYPHPOBATH C
MECTHBIMH BHIAMH, 3HAMHTENEHO COKPAIIANH HX YHCICHHOCTB HIH JAKE
HCTPEOIUTH, BBIBBIBAY TeM CAMBIM  JHAYHTENBHBICE H3MCHCHHA B
IKOCHCTEMAX.

B HacToAmee BpemMA CAMBIC HAYHTENBHBIE TOTEPH BHIOB H
TeHeTHYECKOTO pazaoodpasua BBI3BIBAKOTCA H3MEHEHHAMH B
JEMIICTIONIBOBAHHH H YHHYTOKCHHEM BIEDKHBIX TPOIHMECKHX JIeCOB,
COIEPKALUMX CEBBILIC MOJIOBHHB BCEX BHIOB, CYIUIECTBYIOLIHX HA 3Jemile.
CrOpOCTE HX HCYEIHOBEHHA MOBBICHIACE B PRIVIBTATE BMEIUIATENLCTBA
YENOBEKA B THICAUH H ASCATKH THICAY pas.

Takue GoraTbie BHAAMH 3KOCHCTEMBL Kak TPONHYECKHE KOPAJUIOBBIE
pu(H, TCONOTHUCSCKH JPSBHHE 03¢pa H NpHOpCKHBIE INCTBQBI TAKKe
SHAYMTENBLHO CTPAtAKT OT YMEHBIICHHS OHONOTHYSCKOIO pasHooOpasua B
PE3VIBTATE JCATEIBHOCTH 4ENOBEKA. BO BCEX 3THX 3KOCHCTEMAX MOTEPA
GHOJOTHUSCKOTO PasHOOOpasHa MPOHCTCKAST KAk H3 BBIMHpPAHHA ocoOeii
(BMIOTE A0 LEABIX BHAOB). TAK H H3 H3MEHEHHH (BMIOTE A0 PaspyLUCHHA)
¢u3meckux u QUOMOTHYECKHX  YCIOBHIl,  HeoOXOAUMBIX i
CYIUGCTBOBAHHS BHMOB, ONHHM M3 BaKHCHIIMX (DAKTOPOB OKA3BIBACTCA
pasMEp  3KOCHCTEMBI, (QCTABINEHCA HEIATPOHYTOH H3IMEHESHHAMH B
3EMICTIONBIOBAHHE. OH NPAMO BIHACT HA YHCTIO BHAOB. CIOCOOHBIX BRLUKHTE
B JAHHOM Apeane.

TMorepa OHOMOTHMECKOTO pPA3HOOOpAZHA MOMET HMETh IUHPOKHIA
CNEKTP MOTEHUHANBHBIX MOCHCICTBHH ANA €CTECTBEHHBIX H YIPABIASMBIX
IKOCHCTEM H 1T HACSICHHA, 3ABHCAIISTO OT 3THX CHCTEM. BeImemm caMbie
IHAYHTEIEHBIE H3 HHX
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- HA BHIOOBOM YPOBHE MOTEPA OJHOTO BHAA HACCKOMBIX MOJKET
NPHBECTH K BRIMHPAHHIO KYJBTYP, ONBUICHHE KOTOPBIX OCYINECTBIACTCH
JAHHBIMH HACCKOMBIMH, AHATOIHMHO HCME3HOBCHHE HCEKOCTO BHIOA MOEST
NPHBSCTH K PASMHOKCHHIO BPSIMTENCH, HHCICHHOCTB KOTOPBIX 3THM
BHIOM KOHTPOJIHPOBAIACE,

- HCYCIHOBCHHE OOMTANINHX MOJ 3EMICH OPTAHHAMOB MOMKST
¥MCHBUHTE IIOJOPOIHE MOME,

- IOTEPA OJHOTO BHIA B NPOJIOBONBCTBEHHOM LEMH MOKET MPUBSCTH K
¥YMCHBUICHHIO HITH MOMHOMY HCHMC3HOBCHHIO IPYTHX BHIOB, HAXOIALUHXCA
HA 00Nee BEICOKHX Y POBHAX.

Bee 310 HEMOCPEICTBCHHO BIHACT HA CHOCOOHOCTL HACCIICHHA 3eMITH
K BEDKHBIHHHY.

Jrobble mOTEPH BHOOBOTO PA3HOOOpAsHA HEHZOSKHO CHIDKAIOT
TCHETHUECKOE pasHoOOpasHe. YTO OYEHb BAKHO [ HYEIOBCUECKHX
nomymamui, HG0 peus HAET 00 YTpaTe YHHKANRHOH TeHeTHUeCKOH
HHGOpManHH, Takas HHPOPMALHA MOMKET OKa3aThed pellarolei ama
EBIBCOCHHA H PA3BHTHA OpPraHH3MOB, HCO6X0,E[HM]>IX Ald  aganTalHH
NIAHETH K MOCTSACTBHAM KIHMATHYSCKHX H3IMEHSHHH H 3PO3HH NOMB.
NOTEpH OMBLIMTENCH H pasMHOMEHHA Bpeautenci. Kpome Toro, takas
HHQOpMAIIHA OKLKETCA SKUIHCHHO BAKHOH M1 VCOCINHOIO PasBHTHA
3ApPaBOOXPAHEHHA M NPOJOBOJLCTBCHHOTO  ODECMEUEHHA, CEIbCKOTO
XO3AHCTBA H NECOpasBeACHHA.

O30H MOCTOAHHO MPHCYTCTBYET B aTMocepe. HO Hanmbolee BBICOKA
€r0 KOHUGHTPALHA B O30HOBOM CJO¢ CTpatocephl, Iaec OH odpasyvercd
KOT/Ia COMHEYHOE yhbTpaduoneToBOe (VM) HIMYUCHHE paspyIlacT
MONEKYJIBI KHCIOpoaa (), B PRIVABTATS MEro ABa atomMa kHcnopoma (O),
KOTOPBIC, COCIHHHIHCE C JPYTHM ATOMOM H MOJICKYTAMH KHCIOPOIA H
00pazoBaTH MOMCKYJMB 030HA (O3). 3TH MOIEKYAB, B CBOK OYSPRIB,
paspywaTcd YO — HATVMCHHEM, MOJICPKHBAd paBHoBeCcHE MeKTy O, Os,
O; B cTpaToc(epe.

Heromenue crpatocepHoro 020HA — MPOUeCcS, MPOHCXOIAIIH H3-24
HAPYIICHHA PABHOBECHA, JHOO BCICOCTBHS PEAKUMH MEMHIY MOJCKYIAMH
070HA H MOJCKYIAMH XJI0PA, a20Ta, OpoMa, mbo KOrma ATOMEI KHCIOPOIA
BCTYAKOT B PCAKLHIY C IPYTHMH 3ICMCHTAMH, ¥YMCHBIUAA TEM CAMBIM
ofIee CoOepaHue 030HA.

Xmop, a30T H OpoM eCTecTBEHHB ayA  cTparochepsr. OOoHAKO
KOHLEHTPALHH XJIOpa H (pomMa 3HAYHTEIRHO ¥BEHYHIIHCE 33 NocaeaHue 30
NeT B PE3YABTATE PacTyIlell 3MHCCHH TaToOKapbOHOB. JTH XHMHUECKHS
BEILIECTBA QUESHB YCTOIMEBH B Tpomocdepe, HO, MOMAanad B cTparocdepy,
OHH paspyIUATCA YIBLTPa(PHONCTOBBM H3ITYYeHHEM. BRICBOOOKAar0IHEC
OpH 3TOM XM0p H OpoM NPOBOLUHPYIOT KaTANMTHUSCKMIl IIpOIECC
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YMEHBIICHHA cTparocepHore o30HA. TIOCKOMBKY KaKABIH aroM HMEET
BpeMA JKHIHH 0KOI0 100 feT, OH MOMXKET pazpyiuuThk A0 10 THIC, MOJCKYN
0720HA. B ompeaeneHHOH CTENSGHH MpOLRCC HCTOIIEHHA CTPATOC(PHOTO
070HA MOKeT OBITE COSPKAH pACTYIUCH KOHUCSHTPALHEH OPYTHX
mApPHEKOBEIX ra3oe (CO,, CH,, N,, O) B cTpatocepe.

B mocnegnne aBA JECATHNETHA NPOLECCH YMCHBIICHHA O30HA B
crparocdiepe NpPHBEMM K 3HAYHTCNBHOMY CHIDKCHHIO €r0 CPEIHEro
rOBATBHOTO YPOBHA KOHUEHTPALHH. 3TO CHIDKSHHE 3ABHCHT OT CE30HA H, B
o0IeM, YECIHMHBACTCA O HAMIPABICHHAM OT IKBATOPA K mommocam. Camoe
SHAMHTSIBHOS CHIDKCHHE HADMIOOAIOCE BO BPEMSA AHTAPKTHMECKOH BECHEL
KoHUeHTpALHH CTpaToc{epHOTO 020HA, HAMEPSHHBIE B OKTAOpe 1987 1.,
coctaBHIn MeHee 50% Tex, koTopeie ObUTH 2A(PHKCHPOBAHEL B okTAdpe 1979
roJa.

O0pa3oBaHHe «O30HOBOH ABIPBI» ABWACTCA PEIYIBTATOM CJOMHOTO
B3AHMOACHCTBHA  (UBHYECKHX H  XHMHMECKHX  NpOLECCOB,  HE
BCTPEYAIIHXCA Ha APYTHX MIHPOTAX. ATMOCQEpPHBIE MOJIETH MOKA3BIBAKT.
YTQ KOHIGHTpauusA 030Ha B cTparocdepe OVAST VMEHBIIATECA HA BCEM
3EMHOM IApE BCISACTBHE JUTHTETBHOTO BPEMEHH HH3IHH MOJCKYI XI0pa H
OpoMa. KOTOpPBIE YIKE€ HAXOJATCA B atMOc(iepe HIH MONANYT Tyaa B
Oyaymem. OnHAKO., MOCKOABKY HH  B3AUMOJECHCTBHE  PA3IHUHBIX
XUMHYECKHX BEIISCTB B CTpatocdepe. HU YPOBEHD HX Oy AyILEH 3MHCCHH He
H3BECTHBl MOJHOCTBH), HEBOSMOMKHO H NPENCKA3aTh OyAVIVED CKOPOCTh
YMEHBIICHHA KOHIECHTPAIIHH 030HA.

CrparocdepHBlii 030H QueHb BakeH A4 Ouocdephbl, MOCKOUBKY OH
NOrI0IIAST GONBIIVIQ YACTh YALTPA(HONCTOROTQ HITYUSHHA, BPETHOTO A
JKHBOTHBIX H  pacteHmit.  Hapactanue moToxoB  YVO-H3Ty4eHHA,
JOCTHTAKOIIHX MOBEPXHOCTH 3eMIH, TPOAT YSHOBEYSCTBY POCTOM TAKHX
3200MCBAHMIH, KAK PAK KOKH H HAPYLICHHE 3PEHHA, A TAKGKE NOJABICHHEM
HMMYHHOH CHCTeMBl. Kpome TOro, MOMKET CHHZHTECA YPOKAHHOCTH
CENBCKOXO3AHCTBEHHBIX Ky IBTYD H MPOH3OHTH HIMCHEHHA B IKOCHCTEMAX
vopa. [Tlpomece VO-MOrMOWEHHA HMEST CHAYCHHS TAKKS  ILIA
KIHMATHYECKHX TPOLECCOB, 1A TPAHCHOPMALHH CONHEYHOTO HAUTYMCHHA B
MEXAHHMECKYH) JHEPIHI0 BeTPA H TOIUNA, JMd 3AMVCKA BAKHEHIIHX
XHMHYSCKHY PEAKLIHIL.

Hrak, CHHMCHHS KOHUSHTDALIHH O30HA B CTpatocdepe, BEpOATHO,
JOJDKHO BIHATE HA KJIHMAT, YTO MELIAET YHMEHBIM MPEICKABBIBATE Oy Iy mue
KIHMATHYESCKHE M3MEHEHHA KAk Ha rIoDalbHOM, Tak H HA PETHOHATLHOM
VPOBHAX.
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