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SAT'PAZHEHUE ATMOC®EPBI ITIAPHUKOBBIMMU I'A3SAMHA

The article discusses the causes of the greenhouse effect and the mechanism of its formation.
It is revealed that the greenhouse effect leads to a violation of the integrity of biosystems and climate
change. The main greenhouse gases, their sources of supply, both natural and anthropogenic, are
identified, and their impact on living organisms and the environment is described. Possible solutions
to this environmental problem are also proposed.

B nacrtositiee Bpemsi 0COOEHHO OCTPO OIIYHIAIOTCS MPOOJIEeMbl 3arps3HEHUs
OKpY’KaroIen cpensbl, 3TO CBSI3aHO c YBEIMYEHNEM MacmTaboB
CEJIbCKOXO3SIUCTBEHHOW W IMPOMBIIIICHHOW JEATEJBHOCTH YEJIOBEKa, 4YTO B CBOIO
ouepellb HETaTUBHO BIIMSET HA OKpYXalollyl cpeny. B cBa3um ¢ 3TuMm, oxpaHa
OKpY>KaloIllel Cpepl CTajla OJJHOM M3 CaMbIX aKTyaJbHBIX 3a/1a4 COBPEMEHHOCTH, €&
PEIIEHHUE TECHO CBSA3aHO C OXPAHOM 370POBbS JTIOAECH.

JlesTeIbHOCTh YeNIOBEKAa 3HAYUTEIBHO BIMSET HAa COCTAaB BO3yXa IUIAHETHI U
IPUBOJUT, B YACTHOCTH, K CO3AaHUIO MAPHUKOBOTO 3 dekTa. [TapHukoBbIil 5P ekt —
ATO €CTECTBEHHBIM MPOIECC, KOTOPBIM XapaKTEepPH3yeTCs TEeM, YTO MOTJIONMIEHHOE
ONpe/eNEHHbIMU Ta3aMd B aTMOC(EPHBIX CIIOSIX COJIHEYHOE H3IYyYEHHE OISTh
BO3BpAIAE€TCA K BHYTPEHHEH OBEPXHOCTH 3EMIIH.

[Ipupona mnapHukoBoro »sddekra arMmochep oOycioBIeHA UX pasHOU
MIPO3PAaYHOCTHIO B BUAMMOM U JaibHEM HH(ppakpacHoM auarnazoHe. Ha auamason
e BoH 400—-1500 HM (BUOuMBIA cBEeT M OMMKHUKA MHQpPaKpacHbIM Avana3oH)
npuxogutcss 75 % SHEPrUM COJIHEYHOTO W3JIy4eHHs, OOJBIIMHCTBO Ta30B HE
NOTJIOUIAlOT B 3TOM jauamna3oHe. COJIHEYHBI CBET MOIJIOMIAETCS MOBEPXHOCTHIO
IJIaHeTHI U ee aTMochepoit (ocoOeHHOo nu3nydeHue B OnmxHen Y ®- u UK-obnactsax) u
pazorpeBaeT ux. Harperast moBepXHOCTb IJIaHETHI U aTMOC(Epa U3ITy4yaroT B JaIbHEM
nH(ppakpacHOM Juamna3oHe: Tak, B ciydae 3emiau 75 % TemaoBOoro W3IydeHUs
MPUXOAUTCS Ha auana3oH 7,8—28 Mkm [1].

ATMocdepa, coaeprkamiasi rasbl, MOIJIOIIAIONIME B 3TOH 0O0JACTH CHEKTpa

CymECTBCHHO HCIpO3padyHa OJIs1 TAKOI0 M3JIYUCHMA, HAIIPaBJICHHOIoO OT €€
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IIOBEPXHOCTU B KOCMHYECKOE IMPOCTPAHCTBO, TO ecTb umeer B MK-nmmanmazone
OOJIBIIYI0 ONTUYECKYIO TOJIIMHY. BcernencTBue Takoi Hempo3pauyHOCTH aTMocdepa
CTAHOBUTCS XOPOIINM TEIIOU30JIATOPOM, YTO, B CBOIO OUEPE/Ib, IPUBOIUT K TOMY, YTO
MEPEU3TYUYECHUE MOMIOMEHHON COJIHEYHOM AHEPruh B KOCMHUYECKOE MPOCTPAHCTBO
NPOUCXOIUT B BEPXHUX XOJIOAHBIX closix arMmocdepsl. B urtore sddexTuBHas
TeMIiepaTypa 3eMJIM KaK U3Tydaresisi OKa3blBaeTcs 0oJiee HU3KOM, yeM TemIeparypa
€€ MOBEPXHOCTH [2].

Takum oOpazom, 3ajiepKHUBaeMoe UAyIee OT 3eMHOW MOBEPXHOCTU TEILIOBOE
u3llydeHue (Mogo0HO IJIEHKE HaJ MAPHUKOM), M MOJIYYUJIO Ha3BaHUE MAPHUKOBBIN
s dext. 'a3bl, 3a7epKUBaONINE TEIIOBOE M3IYYEHUE U MPEHNATCTBYIOIIHUE OTTOKY
TeIJIa B KOCMUYECKOE ITPOCTPAHCTBO, HA3BIBAIOT MAapPHUKOBBIMM ra3aMH. JTH Ta3bl,
Oyy4r IPO3payHBIMU JJIs1 KOPOTKOBOJIHOBBIX COJIHEUHBIX JIy4€il, IJI0XO0 MPOMYCKaIOT
JUIMHHOBOJIHOBBIE M3IYUYEHUs], YXOAsIIMe OOpaTHO B KOCMUYECKOE MPOCTPaHCTBO. B
pe3yJbTaTe HIKHHIA ClIoi aTMOc(hepbl U TIOBEPXHOCTh 3eMIl HarpeBarotcs [3].

K kareropuu «apHUKOBBIX», T. €. TEX, KOTOPHIE MOTYT CYIIECTBEHHO MOBIUAThH
Ha paJualOHHBIA OajlaHC MOKHO OTHECTH JIMILb T€, KOTOPHIE:

d) MPUCYTCTBYIOT B aTMOC(epe B TOCTATOYHO BBICOKUX KOHIICHTPAIIUSX;

b) umeror gocrarouHoe Bpems mpeObIBaHHWE B aTMOC(hepe W TCHICHIUIO K
HAaKOILJICHUIO.

[1o 3TUM KpUTEPHUSAM K TAPHUKOBBIM Ira3aM OTHOCST, B OCHOBHOM, BOJSTHOM Map,
COy, CHg, NZO, (bpeOHI)I [1]

VYBenuueHne KOHIIEHTPAalMU TakKUX Ta30B B arMocepe MNPUBOAUT K
MapHUKOBOMY 3 PEKTy, YTO MOXKET CTaTh MPUUYMHON TIOOATBLHOIO MOTEIUICHUS U
AKOJIOTHYECKOM KaTtacTpodsl [2].

Boasnoit map (H20) — riiaBHBIM NPUPOIHBINA TAPHUKOBBINA a3, OTBETCTBCHHBIH
6onee yeM 3a 60 % ecrecTBeHHOTO MapHUKOBOTO A dexra. [locTymaeT BoasHOM Map B
aTMoc(epy B pe3yJIbTaTe UCIApPEHUs C BOJHBIX TOBEPXHOCTEH U C MOBEPXHOCTHU CYIIIH.
AHTpONOreHHOE YBEIMYECHHE €ro KOHIEHTpaIMu B aTMoc(epe Mmoka He OTMEUasocCh.
OpnHako yBeJIHYEHHE TEMIIEPATypbl NPOBOLMPYET YCWICHHOE MCIIAPEHUE BJIArd, 4To

MPUBOJIUT K MOBBIIIEHUIO KOHIIEHTPALIMK BOASHOTO Mapa B aTMOc(epe U K YCUIICHUIO
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napHukoBoro 3ddexra. Ilpu sTom o00OpasytoTcss o6iaka, YaCTUUHO OTpa)KAroIIHe
NPSAMOIl COJHEYHBIA CBET, YTO YMEHBIIAET MOCTYIUIEHME SHEPIMM Ha 3eMIII0 H
COOTBETCTBEHHO CHMKAET MapHUKOBBIHN 2P dexT [2].

[TpupoaHBIME MCTOYHUKAMHU YTIIEKHCIIOTO Ta3a B aTMocdepe 3eMiu SBISIOTCS
BYJIKAHUYECKUE BBIOPOCHI, KU3HEAEATEIbHOCTh OHOc(hephbl, ecTeCTBEHHbIE JECHBIC
nokapbl. [ TaBHBIMH aHTPONIOT€HHBIMH MCTOYHUKAMH YTJIEKUCIIOTO ra3a SIBJISIIOTCS
BBIOPOCHI MPEANPUATHN, KOTOPBIE MPOUCXOAAT B MPOIIECCE CrOPaHMsI MCKOMAeMbIX
TOIUIMB, — TAKUX, KaK Yrojib, HeTh U MPUPOAHBINA ra3, HEKOTOPHIE MPOMBIILIICHHBIC
Ipolecchl (HalpuMep, METaUTyprus U MPOU3BOACTBO CTPOUTENIBHBIX MATEpPUAJIOB,
peakius oopazoBanusi CO, nmpuBeieHa B ypaBHeHHH 1) U Tpancmopt [4].

CaC0O3; — Ca0 + CO, (1)

[Tonmapmmii B atMocepy CO2 ocTaeTcsi B HeMl B cpeaHeM 2—4 roja. 3a 3To Bpemst
OH IIOBCEMECTHO paCIpOCTpaHsAeTCs IO 3eMHOM mnoBepxHOocTH. Bmmsaue CO»
BBIPA)KAETCS TaKX€ B TOKCMYECKOM JECHCTBUU Ha >KMBBIE OpraHu3mbl. MIMEHHO
BbIOpOCHl CO2 B 3HAUUTENILHON CTEMIEHH OMPEACIISIIOT MPOIIECC MOTEIUICHUS KIuMaTa
[5].

Bpewms xu3Hu MetaHa B atMocgepe cocrasisier npuMmepHo 10 ner. Henonroe
BpeMs JKU3HU B COBOKYITHOCTH C OTPOMHBIM ITAPHUKOBBIM ITOTEHIMAJIOM MO3BOJISIET
MEePEOCMBICTUTH TEHICHIIUU TJI00AIbHOTO TIOTETUIEHU B ONvkaiiieit nepcnekruse. B
aHa’POOHBIX YCIOBUSAX (B 0010TaX, MEPEyBIAKHEHHBIX TOYBAX, KHIICYHUKE KBAYHbBIX
KUBOTHBIX) MeTaH oOpa3zyeTcsi OHWOT€HHO B pe3yibTaTe KU3HEACSITEIbHOCTU
HEKOTOPBIX MUKPOOPraHU3MOB. | JTaBHBIMU aHTPONOI€HHBIMM MCTOYHHUKAMU METaHa
ABJISIFOTCSL YKMBOTHOBOJICTBO, PUCOBOJICTBO, TOpEHHE OMOMAacchl (B T. Y. CBEACHHE
necoB). CoryiacHO HEIaBHUM HCCIIEIOBAHUSAM, ObICTPBIA POCT KOHIIEHTpAIMK METaHa
B aTMOc(epe MPOUCXOIUI B IEPBOM ThICSIUETIETUU HAIIEH 3pbI (TIPETOT0KUTEIHHO B
pe3ynbTare paclIMpeHUs] CENbXO3MPOU3BOJACTBA W CKOTOBOACTBA M BBDKUIAHHUS
necoB). B mepuoa ¢ 1000 o 1700 rr. koHueHTpaus MetaHa ynana Ha 40 %, HO CHOBa
CTajia pacTd B MOCIIEHUE CTOJIETUs (TIPEANONIOKUTEIBHO B pe3ybTaTe YBEJINYEHUS
MaxOTHBIX 3€MeJib, TACTOMI W BBDKUTAHUS JIECOB, MCIIOJIB30BAHUS JAPEBECHHBI JJIS

OTOINICHUA, YBCIWYCHHA IIOTOJIOBbA JOMAIIHETO CKOT4, KOJIHWYECTBA HCYUCTOT,
161



BbIpalllUBaHUsl puca). Takke BKIaJ B NOCTYIUIEHUE METaHa Jal0T YTEUYKU IpH
pa3pabOTKe MECTOPOKAECHUN KAMEHHOTO YIJIA U MPUPOJHOIO Ta3a, a TAKKE SMHUCCHS
MeTaHa B COCTaBe Ouorasa, 00pa3yrouierocs Ha moJIMroHax 3aXxopoHeHus: 0TX00B. 13-
3a JEeATEIbHOCTH YeJIOBEKa Tra3 HaKalluIuBaeTcsl ObICTpee, 4YeM MOIJIOMIAETCS
€CTECTBEHHBIM 00pa3oM. MeTaH ynansercs u3 aTMocepbl OCPEICTBOM HECKOJIbKHUX
nporeccoB. bamanc Mexay BbIOpocaMuM MeTaHa W MPOIECCaMU €ro yAalleHHs B
KOHEYHOM HTOTe OmpeenseT arMoc(epHble KOHIEHTPAalMu U BpeMs MNpeObIBaHUSA
MeTaHa B atMmocdepe. JJOMUHUPYIOIIUM SIBISETCA OKHUCJICHHE C TMOMOIUIBIO
XUMUYECKOMN peaklnu ¢ TuApoKcuiibHbIMU paaukanamu (OH). Meran pearupyer ¢ OH
B Tpornocdepe, npoussoas CHs u Boay (ypaBHenue 2) [6]:

CH, + OH™ - CH3 + H,0. (2)

@peoHbl — TEXHUYECKOE Ha3BaHHE TPYMIbl (PTOPCOAEPKAIMX MPOU3BOIHBIX
HACBIIICHHBIX  YIJIEBOJOPOJOB  MCIIOJIB3yEMBIX B  KadeCTBE  XJIAJIar€HTOB,
BCIICHMBATEJEH, pacTBOpUTENEH. [JaBHBIM HUCTOYHUKOM (PEOHOB  SBISIOTCA
XOJIOIUJIbHBIE YCTAaHOBKM U a3po3oiud. Kpome aromoB ¢ropa ¢peoHsl MOryT
coJiepKaTh aToOMbl xyopa uiau Opoma. M3BectHO Oonee 40 pa3iauuHbIX (PEOHOB;
OCHOBHAs Macca 13 HUX BBIITYCKAETCS POMBIIIJIEHHOCTHIO.

®peonbl — OecuBETHBIE ra3bl UK )KUJIKOCTH 0€3 3amaxa. XopoIlo pacTBOPUMBI
B HEIOJISIPHBIX OPTraHWYECKHUX PpACTBOPUTENAX, OYEHb IUIOXO — B BOJE M HHBIX
MOJISIPHBIX PACTBOPUTEIISX.

[TapuukoBas aktuBHOCTh B 1300—8500 pa3 Boiie, uem y CO;. Bpems xxu3Hu B
atMocepe — 1o 250 jer. AHTPOIOTEHHBIE MCTOYHUKH: yTEUKa XJIaJarceHTOB U3
XOJIOMUIIBHBIX YCTAHOBOK M  KOHJIMLIMOHEPOB, IMPOMEIUIEHTOB W3  a3pO30JIeH,
WCIIOJIb30BAHUE TIEHHBIX KOMIIOHEHTOB B CTPOMTEIBHONM MHAYCTPUM U B CPEICTBaX
MOXKAPOTYIIEHUs U T. 1. DPPeKTUBHOCTH MO yaep:kanuio MK u3inydeHus Bo MHOTO
ThICSY pa3 Beiiie, yem y CO; [1].

Oxcup azora (1) vHOTIa HA3BIBAETCS «BECEISLIUM ra30M» U3-3a IPOU3BOAMMOTO
MM OINBSHSIONIETO JAEHUCTBUS, IIPUCTYIIOB cMeXxa. [Ipu HoOpmanbHOM TeMmIiepaType 3TO

OECIIBETHBIN HETOPIOYHI Ta3 ¢ MPUSTHBIM CJIAIKOBATHIM 3aITaXOM U TIPUBKYCOM.
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3aKuch a30Ta ABJISIETCS] TPETHUM 10 3HAYMMOCTH JIOJTOKUBYIITIM TTAPHUKOBBIM
ra3oM, HaKOIUIEHHE KOTOPOro B aTMocdepe 3eMiI U €CTh OJIHA U3 OCHOBHBIX IIPUYUH
rJ100aJIbHOTO TOTEIUIEHUsI, Tak Kak NyO sBIISE€TCS BEIIECTBOM, KOTOPOE pa3pyllacT
cTparocdepHbIi 030H [3].

Atmocdepnbiii azor (N2) JI0BOJBHO HHEPTEH M B OOJBIIMHCTBE CIydacB
HENPUTOCH JIJIs )KUBBIX cyiecTB. [Ipoiiecc, BeliecTBHE KOTOPOT0 MUKPOOPTaHU3MbI
TpaHCHOPMHUPYIOT aTMOC(EpHBIA a30T B (OPMBI, MPUTOIHBIE VISl UCIIOIH30BAHUS
pacTteHusMU, Takue kak amMuak (NHz), HaspiBaeTcs a3oTHOM dukcaruei. [Tocne Toro,
Kak a30T «3a(UKCUPOBaH», OH MOXKET OBITh MHOT'O pa3 BKJIIOUEH B IIUKJ «PACTECHUE —
KUBOTHOE». OTHOBPEMEHHO JPYTM€ MUKPOOPTaHW3MbI MOCTOSSHHO BBIBOJST a30T U3
ero «(pUKCHUPOBAHHBIX» (POPM U a30T CHOBa MomnajaeT B atmochepy (ypaBuenwue 3) [7].

NO3 kt=>NO, kt=>NOkt=>NO>kt=N, (3)

OTOT mpoIllecc Moay4yus Ha3zBaHue AeHuTpudukamnus. Kpome monekynspHOro
azora (N2) B mpouecce AeHUTpUUKAIMA OO0pa3yeTcsl 3aKUCh a30Ta. YUYCHbBIC
MOACYUTAIM, YTO TIOYBEHHAS JECHUTPUPUKAIMS — OTO OCHOBHOM HCTOUYHHK
NOCTYIUIEHHUS 3aKUCH a30Ta B atMocdepy. IIponecc ropenus npeacrasiseT co0oil erie
OJIMH UCTOYHUK 0OpazoBaHus 3akucu azota (NO). IIpu 3TOM He BaKHO, UTO TOPHUT:
MCKOIIaeMbl€ BHUJIbI TOTIUBA, IEPEBO UITH ApyTas Ouomacca. C:KuraHue 1 MHTEHCUBHOE
Pa3BUTHE CEIBCKOIO XO3SIMCTBA SIBIAKOTCS HEOTHEMIIEMOM YaCThIO YEIIOBEUECKOU
KYJBTYPbl U OCHOBHOM NPUYMHON 3arpsI3HEHUS OKPYKAIOIIEH Cpelbl OKCHIAMH a30Ta
[6].

KitoueByto Mepy mo mnpeaynpexicHUu0 Ti00albHOTO MOTEIJICHUS MOXKHO
BBIPA3UTh TaK: OTBHICKATh HOBBIM BHUJ TOIUJIMBA WA K€ H3MEHUTh TEXHOJOTHIO
nepepadOTKU TEKYIIUX BUIOB TOIUTMBA. JTO 3HAYHT, YTO HEOOXOIMMO:

~ COKpaTUTh TNOTpPEOJICHHE MCKONMAeMOro TOIUIMBA. Pe3K0 yMEHBUIUTh
MCIIOJIh30BaHUE yTJis U HeTH, KOTophie BeIAEISIOT Ha 60% Oombinie CO, Ha equHUILY
MIPOU3BOAMMOMN SHEPTUH, YEM JIFOO0E APYroe NCKOMAaeMOe TOIIMBO B LIETIOM;

- HUCHOJIb30BaTh BelecTBa ((PUIBTPBI, KaTaaU3aTopbl) A  yJaJdeHUs
VTIIEKHUCIIOTO Ta3a M3 BHIOPOCA JBIMOBBIX TPYO YIIECKHUTAIOIIMX SJICKTPOCTAHIIMMA U

3aBOJCKHX TOIIOK, a TAKXKC ABTOMOOMJILHBIX BBIXJIOIIOB;,
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~ YBEJHMYHUTH IHEPreTHUECKUN KOAPPUIIUEHT MOIE3HOTO JCHCTBUS;

- TpeboBaTh, YTOOBI B HOBBIX JIOMaxX HCIOJB30BaJIUCH Oojee 3(PPeKTUBHBIC
CUCTEMBbI OTOTUICHHS M OXJIAXKJICHUS;

— YBEIMYMUTH HCIIOJIb30BAHUE COJIHEYHOW, BETPOBOM M T'e€OTEPMAIbHOMN
SHEPTUU;

- CYLIECTBEHHO 3aMEJJIUTh BBIPYOKY U JIETPa/Ialluio JIECHBIX MACCUBOB,;

- YAAQIUTh C MPUOPEKHBIX TEPPUTOPUN pe3epBYaphl AJIsi XPAHEHUS OMACHBIX
BEIIECTB;

~ YBEJIMYUTH IUIOLAAN CYHIIECTBYIOLIUX 3aII0BEJTHUKOB U MAPKOB;

- BBECTH 3aKOHBI, OOECMEUYMBAIONIME MNPEAYNPEXKICHUE TII100aTbHOTO
MOTEIJICHMUS,

— BBISABJIATH NPUYUHBI TJ00AJBHOTO MOTEIUICHMS, HAO0JI0AAaTh 32 HUMH U
yCTPaHATh UX NOCIEACTBHUSL.

Bceeneno yHUYTOXUTh MapHUKOBBIA 3P¢PeKT HEBO3MOKHO. CUUTAIOT, YTO B
ciiyuae eciid Obl He TapHUKOBBIN A (PeKT, cpeHss TemiepaTypa Ha 3emile CoOCTaBUIa
6b1 MuHyC 15 rpagycos no Lenscuto (°C).

[locnennue necaruneTuss HaOMIOJAETCS TEHICHLMS YCUJICHUS HapHUKOBOTO
s dexra, nMerotias oOIenIaHeTapHBIN XapakTep. ITO OJHA U3 Hanbojee Ba)KHBIX
HKOJIOTMYECKUX YTpo3, OXKUIAIOUIMX 4YeloBeka B OyaymeM. Pemuts npoOiemy
MIOMOTYT BO30OHOBJISIEMbIE UCTOUHUKHU SHEPTHH, PA3BUTHE KOTOPBIX CHUIIBHO 3aBHCHUT
oT rocynapctBa. TyT U TOABIsAETCS HaIOOHOCTh B pa3pabOTKE CHUCTEMBbI

CTUMYJIMPOBAaHUA U KOHTPOJIA.
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