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. Y2IICKUCIbIU 2A3



Xumuueckas popmyna

carbon dioxide molecule




BHewHUU eud




XumMu4dyeckue ceoucmea

[10 XMMNYeCKMM CBOUCTBAM AMOKCUA yriiepoga OTHOCUTCS
K KNCNOTHbIM oKkcuaaMm. [1pn pacTBOpeHnn B BOE
obOpa3syeT yrosibHyto Kucnoty. Pearnpyert c wenovamm c
obpa3oBaHMeM KapboHaTOB U r’MapPoKapOboHAaTOB.
BcTynaet B peakuuun anekTpomuiibHOro 3amMmeLleHuns
(Hanpumep, ¢ PeHOoNoM) N HYKNeoMUbLHOro
npucoegmnHeHns (Hanpumep, ¢ MarHUMopraHNYeCKNMU
coegUHEHNAMMN).




du3sudyeckue ceolicmea

Oxkcun yrepona(IV) — yrmekucibii ra3, raz 0€3 3anaxa u 1BETa,
IIPU CUJIBHOM OXJIAXKACHUN KPUCTAIIU3YETCS B BUAE O€IIOi
CHErooOpa3Hoil MacChl — «CyXoro jJbaay. IIpu armochepHoM
JABJICHUM OH HE IJIABUTCS, a UCIIApSIETCs, TEMIIEpaTypa CyoJIMMaIuu
—78 °C. Ymiekucabiv ra3 00pa3yercs Ipu THUCHUN U TOPEHUN
oprannyeckux BeniectB. CoaepKUTCS B BO3AYXE U MUHEPAIbHBIX
MCTOYHUKAX, BBIACISICTCS IIPU IbIXaHUU )KUBOTHBIX U PACTCHHIA.
PactBopuM B Bojie (1 00bEM yIIEeKHCI0Oro raza B OJHOM 00bEME
BoAwl Iipu 15 °C).




llpumeHeHue

. B numieBoi
IIPOMBIIIJICHHOCTH
YIJICKUCIIOTA
HCIIOJIB3YETCS KaK
KOHCEPBAHT U
PA3PBIXJINTED,
o0OoO3HaYaeTcsd Ha
yIakoBke kojom E290.
VYIIEeKUCIbIN a3
HCIIOJIb3YETCS JUIS
ra3upoBaHMU JUMOHA/IA U
ra3upOBAHHOU BOJIbI.




. JKunkasa ymieKuciiora mupoKo MPUMEHSETCS B CUCTEMAX
MTOKAPOTYILEHNUSA U B OTHETYIIIUTESX.
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Vriekucaora B
OaJUTOHYHMKaX
IPUMEHSIECTCS B
ITHEBMATHYECKOM OPYKHUHU
(B ra300a1J10HHOU
ITHEBMATHUKE) U B KAYECTBE
MCTOYHHKA DHEPTUH IS
JIBUTATEJIEN B
aBUAMOJCIMPOBAHMH.




TBEpHas ymieKUciaoTa — «CyX0ou JIEN» — UCTIIOJIb3YETCA B KAYECTBE
XJ1aJlareHTa B JJa0OPaTOPHBIX WCCIIEA0BAHUSX, B PO3HUYHON TOProBJE, IMPU
pEMOHTE 000pyIOBaHUS (HAIPUMED: OXJIAXKICHUE OJHOU U3 CONPATaeMbIX
JieTajJey IPU MOCAJIKE BHATAT) U T. 1. JIJIST COKMKEHUS YIVIEKUCIIOTO Ta3a u
MOJIYYEHUS CYXOI0 JbJa IPUMEHSIOTCS YITIEKUCIOTHBIE YCTAHOBKHU.
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Posb 8 xuebix op2aHuU3mMax u
8JIUSTHUSIHUe Ha HUX

o YIJIEKUCIIBIM a3 MOJYYaeTCA B PE3YJIbTATE CKUTAHUS UITH
THUCHUS OPraHnYeCKUX BemecTB. Okcua yriepoa
COZIEPXKUTCS B BO3IYXE U MOJA3EMHBIX MUHEPAIBHBIX
UCTOYHUKAX. JIFOIU U dKUBOTHBIE TOXKE BBIJECIAIOT
YIJIEKUCIIBIN a3 IPU BbIABIXaHUH BO3yXa. PacTteHusa 0e3
OCBEILCHUS BBIJECIISIOT €10, a BO BpeMs (P)OTOCHHTE3a
MHTEHCUBHO NOIIONIAr0T. biarogaps nmpouneccy
MeTa0oJIn3Ma KJIETOK BCEX KUBBIX CYIIECTB OKCH/I
yIJIEpOAa SABJISIETCA OHUM U3 TVIABHBIX COCTABJISIOIINAX
OKPYKAIOILEU TIPUPO/IBI.




DTOT ra3 He TOKCHUYCH, HO €CJIM OH CKAIlJIMBACTCS B OOJILIION
KOHILICHTPAIIMH, MOKET HauaThCs YAyIIbe (THIEPKAIIHUS), a TIPU €TI0
HEJI0CTATKE Pa3BUBAETCS MPOTHUBOIOI0KHOE COCTOSIHUE —
rUIoKanHus. JIuokcus yriepoa NponycKaeT yiabTpa(uoaeTOBbIC
Iy4H 1 OTpakaeT uH@pakpacHbie. OH SBISECTCA HAPHUKOBBIM T'a30M,
KOTOPBIM HEMOCPEICTBEHHO BIMSIET Ha IM00AIbHOE MOTEIJICHUE. ITO
IPOMCXOIUT M3-3a TOr0, YTO YPOBEHb €r0 COJIEP>KaHUsI B aTMOC(epe
MOCTOSIHHO PACTET, UTO U IIPUBOJIUT K NAPHUKOBOMY (D (PEKTY.




NHmepecHbIe hakmbl

Anenutickuu yuénviu [owcozed [pucmau 6 1767
200Y 3aUHMEPECcOB8AIC NPUPOOOLU NY3bIPbKOS,
KOMopbwle 8bIX00M HA NOBEPXHOCHb NPU
opooicenuu nuea. Hao nuenvim yanom ou
NOMECMUN YauLy ¢ 6000uU, KOMOPYIO 3amem
nonpoo08asl Ha 8KYC, U OOHAPYHCUT, YMO OHA
obnadaem oceexcarouium oerucmeauem. Ilpucmau
OMKPbLI He UMO UHOE, KAK VeleKUCbLU 2a3,
KOMOP®lUL U Ce200HS UCNOIb3Yemcs npu
U320MOBIeHUU 2A3UPOBAHHbIX Hanumkos. Yepes
nsamo nem llpucmau onyonuxoean pabomy, 6
KOMOopou onucas 6osiee co8eputeHHbli Memoo
NOJIy4eHUsl Y2INeKUCI020 2a3d NYMEM peaKyuu
CEPHOU KUCAOMbL C METOM.




YnuBUTENbHBIM (DAKTOM SIBIISIETCSI TO, UTO HE TOJIBKO YEJIOBEK MOXKET OBbITh
B COCTOSIHMU aJIKOTOJILHOTO OIbsIHEHUS. Y YeHbIE 0OHAPYKUIIU, YTO
0I00HOE «IbsTHOE» MOBEJICHUE OBIBACT U y pbIO. TONBKO MBAHEIOT OHU HE
OT CIIUPTA, a OT YIJIEKHUCIIOTO ra3a.

OOuTarenu okeaHa B OyKBaJbHOM CMBICIIC TEPSAIOT TOJIOBY, €CJIM B BOJIE
noBbimaercs koHueHTpamnus CO2.Hapyienrne koopinHALMKU U
VCYE3HOBEHHE YYBCTBA OMTACHOCTH — 3TO OCHOBHBIC MIPOSIBIICHUS TAKOTO
COCTOSIHUSL.

DTOT CTpaHHbIM (PeHOMEH ObLIT OOHAPYKEH UCCIIEIOBATEIEM YHUBEPCUTETA
JIx. Kyka @ununnom Manjaeriem. OH 5KCIEPUMEHTUPOBA C pruOBBIMU
pbhiOamMu, roMelasi X B aKkBaApUyMbl, B KOTOPBIX ObLIO MOBBIIICHHOE
conepxanrie CO2. M moionbITHBIE PHIOKA HAYMHAJIM BECTH CEO0s
HEOXXKUJAHHBIM 00pa3oM, HapuMep, TUIbLUIA Ha 3allaXy XUIIHUKOB.
Hopan Hubccon (koiutera uccnenoparens 13 OCIIo) IPeIonoKmI, 4To
YIJICKUCIIBIM I'a3 IPU B3aUMOJIEMCTBUAU C BOJIOW OKE€aHa MOBBILIACT €€
KHCJIOTHOCTh. I[10aTOMY XUMHUUYeCcKuil OajlaHC ppIO HApyIIaeTcs U3-3a TOTo,
YTO UM HY>KHO HOJJIEPKUBATH 00JI€€ BHICOKYIO KOHIICHTPAIMIO HOHOB
BHYTpHU KJIeTOK. B utore, coznaercs 3pdheKkT oueHb HaOMUHAIOITUN
ONbSIHCHUE U OHU HAYMHAIOT BECTU c€0s HE aJICKBaTHO.




CpenHuii 10M BBIJICJISIET B JIBA paza OOJIBIIE YIIIEKUCIIOTO Ta3a, Y€M CPEIHUAM
aBTOMOOMJIb.




CyxoM eI Noay4riI CBOC Ha3BAHUE U3-
3a BHEIITHETO CXOACTBA CO OOBIYHBIM
neji0M. Ho 510 He TBepaas popma
BOJIbI, a yriekucioro raza (CO?2),
KOTOPBIN HE UMEET 3araxa, BKyca u
1BeTa. Temreparypa cyXxoro jabaa
cocTaBiisieT -78,5 rpaaycos Llenbcus.
Yanie BCEro €ro UCrnoab3yroT s
OXJIAXKIECHUS MOPOKEHOTO WU B
reHeparopax TyMaHa Ha Ch€MOYHBIX
IIoIIAIKaX. Kcrapssch, Cyxou aen
CHOBA MPEBPAIACTCS B T'a3, OXJIAXKAACT
BO3JyX U IIPUBOJUT K KOHIACHCAILINHU
IIapOB BOJIBI, UTO M CO34AET
«TYMaHHbIN 3(PhEeKT.




[IpupoaHoe conepkaHue YIIIEKUCIIOro Ta3a B arMoc(epe MEHIOCh Ha
npoTsKeHUHU uctopun Mexay 180 u 300 yacTaMu K MAJUTMOHY
(mpomuiuie). Ceronnst ypoBeHb CO2 kosiedsieTcst Ha otMeTke B 380
npoMuiie, 4To Ha 25% 00abIIeM, Y4eM caMblil BLICOKHM MOKA3aTeb B
€CTECTBEHHOU CPEJIE.

B 1997 rony, conepkanne CO2 B atMmochepe YBEIUIUIOCH Ha 2,87
POMUJIJIC, TAHHOE YBEJIUYECHNE ObLIO OOJIbIIE, YEM B KAKOU-THMO0
IPYrou ToJ COBPEMEHHON UCTOPHUHM.

M3 Heap 3eMIIM UCXOAUT MHOXKECTBO PUPOIHBIX UCITAPEHUI, TApOB
BOJIbI, OOJIBIIIOE KOINYECTBO yriekucaoro raza (CO2) u apyrux rasos,
KOTOpBIE, MoNajas B aTMOC(epy, MOMIOMIal0T COTHEUYHYIO SHEPTUIO U
U3JIYy4aroT €€ B OOPATHYIO0 CTOPOHY. DTOT THUII MOTETUICHUS HA3bIBAETCS
«ECTECTBEHHBIM MAPHUKOBBIM d(PhekToM». «IIapHUKOBBINA 3 PEKT,
BOIIPEKU BCEMY IMIPOYEMY, BBI3bIBAET MNI00ATbHOE N3MEHEHHUE KIIMMarTa
13-3a MOBbIIIeHUS KoHIIeHTpauu CO2 B atMocdepe Halllel IJIaHETHI.




. IlIBeackuii yuénbii CBanTe AppeHuyc eme B 1896 romy
ITOHSJI, YTO IIPOU3BOJICTBEHHAS JICATEIbHOCTh YEJIOBEKA
YK€ MPEBOCXOJIUT CLIOCOOHOCTh 3€MJIM K €CTECTBEHHOMY
MOMIOIIECHUIO YIJICKUCIIOTO ra3a

. (CXuraHme MCKONaeMoro TOIJIMBA B HACTOSIICE BPEMSI
A00aBISIET OKOJIO IMIECTH MUJJIMAPOB TOHH YIJIEKUCIIOTO
rasa B aTMOC(epy Halllel INIaHEThI KaXIbIM rojl. TOIbKO
IIOJIOBHMHA ra30B U3 3THX BHIOPOCOB IepepadaThIBACTCS
JI€CaMH U OKCaHaMHM.

. MaccoBsbie BEIpYOKH JIECOB SBISAIOTCA TpuanHOM 20%
MHPOBOTO MOTEINICHUS B PE3YIBTaTe 3ara30BaHHOCTH,
3ampenias peadCcopOLUI0 YITIEKHUCIOro rasa.




Atmocdepa 3emiu B HacTosiiiee BpeMs coaepkut Ha 40% Oomnbiie CO2, yvem
710 TIPOMBIIIJIEHHOM PEBOJIIOIIUH.

Hacenenne Coequuénnnix [lITatoB cocTraBisger 5% oT MUPOBOro COOOIIECTBA,
HO aMEpUKaHCKasi Hallksl CO30a€T Crpoc Ha 25% KOMMEpUYECKOro noTpeOaeHus
SHEPTUHU B MUPE U MPOU3BOAUT 22% MPOMBIIIEHHBIX BBIOPOCOB YIIIEKUCIIOTO
raza, B CpaBHCHUH C MUPOBBIMH.

OxoJ10 75% exerogqHoro nmpupocTa COACPKaHUs YITIEKUCIIOro ra3a B
aTMOC(epe XapaKTepU3yeTcs CKUTAaHUEM HCKOIIaeMOro TOTIJIMBA.

boiiee 20% BBIOPOCOB YIIIEKUCIIOTO Ta3a MPUXOAUTCS Ha JOJIH0 OCH3MHOBBIX
JABUTrarene aBToMoouiei. XoTs JTUIAEPCTBO 110 HOPYE SKOJIOTHH BCE €IIIe
MPUHAJJICIKUT FIEKTPOCTAHIIMSIM Ha NCKOTIAEMOM TOILIMBE.

3HayuTenbHOoE noBhieHrne CO2 B arMoc(hepe KOHEUHO MOXKET YBEIUYUTh
TEMIIEpaTypy, HO HE HACTOJILKO KaK BOASHOM Iap, A0JISI KOTOPOTO COCTABIIAET
oosiee 90% B OCHOBHBIX KOMIOHEHTAX JIJISI CO3IaHUS MTAPHUKOBOTO 3 PeKTa.




