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OAHO U3 BeNUYAULLIUX
OOCTUXEHUU ecTecTBO3HaHUa XX B.
- yyeHue BepHaackoro o buocwmpepe,
obnactu XusHu, obveauHsaroweu B
eAUHOM B3aUMOAEUCTBUU XUBbIE
OpraHu3mbI (kueoe BeLIJ,eCTBO) U
KOCHOE BELIEeCTBO. Zisme




I'TepebIim Hayan paspabatbIBaTh 3Ty Temy yumTens BepHaackoro
B.B.[lokyuaes. OH xe 06paTun BHUMAHUE HA eAUHCTBO
MATEpUanbHON U AyXOBHOW KyJsibTypbl NIFOACK C OKpYXaroLeu
npupoaHon cpeaoun. Ho ecnu [Jokyuaesa BOMHOBANU B NEPBYHO
oYepeab MpAKTUYECKME acreKThL 3Tou nNpobnemsr, To BepHaackui
FOCTApasnca co3aatb TeopeTUYecku CTPOUHYHO KOHLenUUHo
nepexoaa 6uocgeptl B HOOCKEpY B pe3ynbTaTe pasyMHbIX
Npeobpa3oBaHUM YenoBEKOM - Ha OCHOBE HAayKU - CpeAbl XU3HU.

B ceoeun pabote "Ouepku reoxumun" BepHaackum nuwer:
"’Kueoe BelliectBO 6051ee UNU meHee HenpepbIBHO
pacnpocTpaHeHo Ha 3eMHOU NOoBepXHOCTU, OHO obpasyeT Ha Hew
TOHKUU, HO CNJIOWHOW MOKPOB, B KOTOPOM KOHLEHTPUPOBAHA
cBoboAHAg XMMmYecKkas sHeprus, BbIpaboTaHHAs UM U3 SHepru
ConHua. 3TOT CNoW eCTb 3eMHas 0605104Ka, KOTOPYHO 3HAMEHUTHIW
aBCTPUUCKUIA reonor 3.3rocc noytu 60 net Hasaa Hasearn
buocgepon 1 koTopas NpeACTaBNAeT OAHY U3 CAMBIX
XApAKTEpHLIX YepT OpraHU30BAHHOCTU HaleW MaHeTsl. TOSbKO B
Hell cocpel0TOYeHa Ta 0c06as POpMa HAXOXACHUA XUMUYECKUX
351eMeHTOB, KOTOPYHO MbI HA3BAJIU XUBBLIM BELLECTBOM".




Yto 310 Takoe «BNOCPEPA»?

Hawnbonee pacnpoCTpaHEHHLIM U BMeCTe C Tem
Haunbonee ogHOOOKUM aBNgeTCa NpeacTasrieHue o
BLocepe TOMbKO KAk O COBpeMeHHOU XUBOW NieHkKe
(ycnoe NJaHeTbI, T.e. 0 (BTOHOMHOU

COBOKYTHC
pacteHun, bakTepul
3emnu u ee ruapocopep
WHOU Mepe B NpUnoBepXHOCTHBIE
. NIToCepbr. Takas buocgepa CrIOKHEIMIE
COOTHOCUTCA C "I}_)\CMSI ﬂ.pYI'I/IMVI reocgpepamu 3en




buocopepa BepHaacKkoro HepaspbIBHO CBA3AGHA C ero
KOHLenumen npocTpaHCcTea-BpemeHu, T.e. OHa
TpexmepHa n reouctopuyHa. CeeaeHue ee K
COBPEMEHHOW XU3HeaeaTeslbHOW NiéHKe NNaHeTbI He
NPOCTO 06eaHsaeT NoHATUE buocgepsbl, a NUWaeT ee
CAMOW OCHOBBI - 6€CKOHeYHOU ANUTEeNbHOCTU
3BOMFOLUUU, CIIOXKHOCTU HepaBHOMEpPHOro
UCTOPUYECKOrO Pa3BUTUA, ero HenpepbIBHOCTU,
HanNpaesieHHOCTU U HeobpaTUMOCTW. HbIHewWwHnK cpes
buocepbl, Kakow 6bI CNOXHOW U 3KONOrUYECKU
ApPO6HOU OHA HAM HU NpPeACcTaBN[nach, B CBOEM
BXOXAEHUU B NIAGHALWAPTLI 3emMiu, B IMTOCgepy, B
rmapocegepy (BNMOTb A0 YesioBeKa B KOcMoce) -
TOSNbKO BeplUUHA ApeBa - MMIraHTCKOro nyTu, MAyLLIEero
U3 reoniornyeckoro npownoro, 6es sHaH1A KOTOporo
BCS OCflenuTefibHaa KpacoTa coBpemMeHHOU MO3amnKu
XU3HU 6e3poaHa u crena.
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ATMOCEeEpa ecTb BHelwHAaa ra3osas 060104Kkou
3emnu, KOTOpas AOCTUraeT OT ee NOBEpPXHOCTU B
KOCMUYeCcKoe NpoCTPaHCTBO NpUbNU3UTESbHO Ha
3000 km. NcTopua BOSHUKHOBEHUS U pA3BUTUS
aTMOCepbL AOBOSIbHO CNOXHAS U NPOAOIIXUTESbHAS,
OHa HacuyuTbIBaeT 61M3ko 3 Mnpa net. 3a 3TOT Nepuoa
COCTAB U CBOUCTBA ATMOCMEpbI HEOAHOKPATHO

U3MEHANUCH, HO Ha NpoTaxeHUU nocneaHux 50 mnH
neT, KaK CYUTArOT YYeHbIe, OHU CTabUNU3UPOBASIUCS.

CnepyeT OTMeTUTb, YTO aTMOCHepa MmeeT 0YeHb
6onbloe 3Kkonorudeckoe 3HayeHue. OHa 3awumLlaeT
BCE XUBbIe OpraHU3MbL 3emMnun OT rybutesibHoro
BIIUSHUSA KOCMUYECKUX U3MyYeHUU U yAApOB
MeTeopuUTOB, perynmnpyer ce3oHHbIe TemnepaTypHble
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mapocgepa - BoAHas obonoyka 3emnu. Becneacreume wmnpokou
AOABUXHOCTU BOABI MPOHUKAFOT NOBCEMECTHO B pasfiyHbIe
npUpoaHbIe 06pa3osaHUs. OHWM HaXOAATCA B BUAE NAPOB U
O0J1GKOB B 3eMHOW aTMocepe, (POPMUPYHOT OKeaHbI U Mop4,
CYLECTBYFOT B 3aMOPOXEHHOM COCTOSHUU B BLICOKOrOPHBIX
PAMOHAX KOHTUHEHTOB U B BUAE MOLLHLIX NeAdHbIX naHuupeu
MOKPLIBAFOT MONAPHLIE YYACTKU CyLWU. ATMOCKPEpHbIe 0CaAKU
APOHUKAFOT B TONLM OCAAOYHBIX MOpoA, obpasys noa3emHbIe
BoAbIL. Boaa cnocobHa pacteopaTh B cebe MHOMUe BellecTea,
NO3TOMY NkobbIe BOABL FMMAPOCHEpPLI MOXHO pacCMaTpuBaTh B
KayecTBe eCcTeCTBeHHbIX paCTBOPOB pa3NIUYHOMU CTeneHU
KOHUeHTpaumuu. axe Hanbonee YncCTbIie aTMOCmEpHbIE BOAbL
coaepxat 10 -50 mr/n pacTsopeHHLIX BelecTs. Fnuapocepepa
HaXOAUTCS B TeCHOW B3AMMOCBA3U C NIUTOCPepon (noa3emHbre
BOABI), aTMOCMepomn (napoobpasHas BNara) U XMUBLIM BelleCcTBOM

buocmepsI, B KOTOpOe OHA BXOAUT B KaYecTee 0b6sa3aTesibHOro

KOMMOHEHTAa =




J'Imocqaepa

OTHOCUTENbHO MANGOHA BKITFOUALT 3EMHYHO KO
BEPXHFOHO MAHTUFO A0 rny6uH npumepHo 200 % ,
BbraensaroTca ABa OCHOBHLIX TUMA 3eMHow|<opb1
KOHTUHEHTASbHLIN .U OKEaHNYECKUM. Me»(.qy
HAXOAMUTCA NMPOMEXYTOYHBLIWU TUM, KOTOPE.
CYOKOHTUHEHTanNbHLIM. M3 J.'I.GHHbIX T05J1~.=-'
. 0BLMIA XUMUYECKUIA COCTAB 3¢
+ HemHorue snemenTer: O, Si, Al >, Mg, Na,
- KOTOpbIE CRAFaLOT OCHOBHYI—O ee’ Mg y.-l 1py 3TOM
HaKbonee pacnpoCcTpaHeHHBIM SN HTOM-9B19€"
KWCIOPOA, COCTABASAOLLMIA eABA SN HE™ —.BVIHy
3eMHOU KOPBL (> 4743 %) n 92 % ee obbema. OH np
CBA3AH, ggm»?muecxm C'APYrMMU 3r1eMeHTaMu B F%BHbIX :
nopoaoo6paaymmmx MMHepClJ'lClX R



Kusoe Belyecnso 6uocgepbl B 0bLeM 3aGHUMALT HUUTOXHOE
MPOCTPAHCTBO B MacluTabe Bcero 3emHoro wapa. Lupokoe
PAcrnpocTpaHeHne Camoro TepmMuHa " xmBoe BeLlecTBO" CBA3AHO C
pabotamu B.U. BepHaackoro. OH nokasan, Yto BCe XuBbIe
OpraHU3MebL 3emnin 06pasyroT eamnHoe Lienoe - XMBoe BellecTBO
nnaHeTbI. 2Ku3Hb Ha 3emne - cambIN BLIAAHOWMACA NpoLiecC Ha ee
NOBEPXHOCTU, NOSTYUAFOLMIA KUBUTEIIbHYHO 3Hepruko ConHLa U
NPUBOASLLUMA B ABUXEHUE efiBa JIN He BCe XUMUYECKUE SrIeMeHTbI
Tabnuubr MeHaeneesa. buocgepa ectb YacTb 3eMHOro
NPOCTPAHCTBA, OXBAYEHHOT O XU3HbHO C ee AKTUBHBIM XUMUYECKUM
nposerieHuem. B 6uocpepe BO3MOXKHO CyLLeCTBOBAHUE OpPraHU3MOB B
NHOBBIX BO3MOXHBIX KOHLIEHTpAUUaX - OT eAUHUYHBIX 6aKkTepuii U
cnop B 1 cm3 atmocpepHOro Bo3ayXa A0 MOLHBIX TPOMUYECKUX
NecoB 3KBATOPUASIbHOM 30HLI U C1efl0B XU3HU B NyumuHax Mupoeoro
okeaHa. TTo cBoum TpeboBaHUAM K yCNOBUSAM BHELUHeW Cpeabl
OpraHU3MbI PaccenakoTCs B pasHLIX BEPXHUX FOPU3OHTAX 3emni: B
HUXHeWn atmocgepe, B rmapocgepe, B NoOYBax, B rnybuHax
NUTOCMEPLI, NPONUTAHHBIX NPUPOAHBIMU BOAGMU N HEPTAHBIMMU
mecTopoxaeHuamun. Bce xmeoe BelyecTso No ceoen macce 3aHUmaer
HUYTOXHYHO AONHO NO CPABHEHUHO € fFobou U3 BepXHUX 0bosoYek
3eMHOro Lapa. —_ e T s — g
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Boaa Haxoautca B noctosHHOM asuxeHuu. Mcnapsaace ¢
MOBEpPXHOCTU BOAOEMOB, MOYBLI, pACTeHUI, BOAA HAKANIMBAETCS
B ATMOC(eEpe 1, paHO UNu No3AHO, BbINAAAeT B BUAE OCAAKOB,
FOMOJIHAS 3anackl B OKeaHax, pekax, o3epax U T.n. Takum
06pasom, KONn4YecTBO BOALI Ha 3eMrie He U3meHseTCs, OHa
TOJIbKO MeHSIeT CBOU (POPMbI - 3TO U ecTb K%/rosopor BOAbI B
npupoae. M3 Bcex eernaaarowmx ocapkos 807% nonaaaert
HenocpeAcTBeHHO B OKeaH. [1nga Hac e Haubonblwuh UHTepec
npeactaenaroT octaslwuecs 20%, BbINaaarowme Ha cylle, TaK Kak
60MbLINHCTBO UCMONb3yeMbIX YerlOBEeKOM UCTOYHUKOB BOALL
MONOSIHAETCS UMEHHO 3a CYeT 3TOro BUAA 0CAAKOB. Y NpOLLeHHO
FOBOPA, Y BOAbI, BbINABLUEW Ha Cylue, eCTb ABA AYTWU.

JTnbo oHa, cobupaack B pyyenrikn, pedyllku U peku, nonaaaet B
pesynbTate B 03epad U BOAOXPAHUIMULLA - TAK Ha3bIBaeMbIe
OTKpbITbIEe (MU NOBEpXHOCTHbIE) MCTOUYHUKM BoAo3abopa. Jlnbo
BOAA, MPOCAYMBAACH Yepe3 NOYBY U NOAMNOYBEHHbIE CrouU,
NONONHSAeT 3anacbkl rPyHTOBLIX BOA. |TOBEpXHOCTHbIE U
FPYHTOBbIE BOALI U COCTABMAFOT ABA OCHOBHBIX MCTOYHUKA
BOAOCHA6xeHua. Oba 3TUX BOAHBIX pecypca B3AUMOCBA3AHBL U
UMEFOT KaK CBOU NpemnMyLLecTBa, Tak U HeAOCTATKM B Ka4ecTee
UCTOYHUKG NUTbEBOWU BOABL.







Yrnepoa e 6uocpepe 4acto HBIZJJ.CTGBJ'IZH Hanbonee noasuxHoOU
OPMOM - YINEKUCIIBIM Fa30M. MICTOUYHUKOM MEepBUYHOW YINEeKUCNOTEL

MNOCMEpPLI ABMSLTCA BYIKAHUYECKAS AeATeNbHOCTb, CBA3GHHAS C BEKOBOU
Aerasaumert MaHTUU U HUXKHUX FTOPU3OHTOB 3eMHOM KopbI. Murpaums
H'nexmgnoro rasa B 6uocmpepe 3emnu NpoTeKkaeT ABYMS MYTAMMU.

epBbI/ MAyTb 3aKNFOYaeTCa B MOrNoWeHUU ero B npolecce
(POTOCUHTE3a ¢ 06pa3oBaHUEM OpraHUYecKux BellecTs U B
nocneayroliem 3aXOpoHeHUU nX B nTocgepe B BUAE Topga, Yrns,
FOPHBIX CNAHLEB, paCCesHHOW OPraHUKU, OCAAOYHLIX FOPHBIX MOPOA.
Tak, B AaneKkue reonoruyeckme anoxm CoTHU MUNIIUOHOB NeT Hasaa
3HAYUTEesIbHAs YacTb POTOCUHTE3UPYEMOrO OpraHUYeCcKoro BellecTea He
MCMONb30BANACh HU KOHCYMEHTAaMU, HU peayLieHTamMu, a HakansnMBeanack
WU NocTeneHHo norpebanacb NOA pasnUYHEIMU MUHEPASTbHBIMU
ocaakamn. Haxoasch B NOpoAAaxX MUMNINOHBL NeT, 3TOT AeTPUT MOA
AeUCTBUEM BLICOKUX TemnepaTtyp U AasneHus (npougcc
MeTaMopPpU3aLmMm) NpespalLanca B HegTb, MPUPOAHLIN Fa3 U Yrosb, BO
YTO MMEHHO - 3GBUCESIO OT UCXOAHOTO MaTepuana, NPoAOIKUTEIbHOCTU
U yCNoBuM NpebbIBaHUS B MOPOAAX. Tenepb MbI B OFPOMHBIX
KonuyecTesax AobbiBaem 3TO UCKOoMaemoe Tonnmeo Ana obecneyeHus
noTpebHOCTen B 3HEPruU, a CXUras ero, B onpeaesieHHoOM CMbIChe
3aBepliaem KpyrosopoT yrnepoaa. Ecnv 661 HM 3TOT Npouecc B UCTOPUA
MSiaHeTbI, BepOSTHO, YenloBeYeCTBO MMero bbI ceryac coecem Apyrue
UCTOYHUKU 3Heprum, a MoxeT BbITb U COBCeM ApPYyroe HanpaeneHue
PA3BUTUA LIMBUNU3ALIUM.
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Kucnopoa - Haubonee akTMBHLIU ra3. B npepgenax 6uocgepbr
FPOUCXOAUT BLICTPLIN OO6MEH KUCNOPOAA Cpeabl C XUBLIMU
OPraHU3Mamu Um Ux octatkamm nocre rubenu. B coctaee
3EMHOW aTMOCEpbI KMCIOPOA 3GHUMAET BTOpOe MeCTo nocrne
asota. FocnoacTeyroLer (POpMOUN HAXOXAEHUS KUCNOPOAQA B
atmocmpepe asngetca monexkyna O.. KpyroBopoT Kucnopoaa s
buocepe Becbma CIoXeH, NOCKOSbKY OH BCTYNaeT BO
MHOXECTBO XMMUYECKNX COCANHEHUN MUHEPanbHOro u -
OpraHU4ecKoro mmpos. CBO6OAHBIN KMCIOPOA COBPEMEHHOM
3eMHOU aTMocCepsb aBnseTca NoboUHBIM NPOAYKTOM npoLuecca
(POTOCUHTE3Q 3esieHbIX pacTeHU U ero oblyee KONUYecTBo
oTpaxaet 6anaHc mexay NpoAyLUUpPOBAHUEM KUCIIOPOAA U
NpOLIECCAMU OKUCTIEHUS U THUEHUS pa3fMYHLIX BellecTs. B
UcTopum buocopepsl 3eMnu HACTYNUIO TaKOe Bpems, Koraa
KONM4eCTBO CBOOOAHOIO KUCNOPOAA AOCTUIIO OnpeAesieHHOro
YPOBHS U OKasanocb cb6anaHCUMpOBAHHLIM TAKUM 06pa3om, YTO
KONMYeCTBO BbIAENISeMOro KUCOpPOAA CTASI0 PABHBIM
KONMYeCTBY NOrnoLwaemMoro Kucropoaa.







anl rHUWEeHUU opraHuYyeckux eellecte 3Ha4YMTesibHA4a 4acTb

COAEpXalerocs B HUX a3oTa NPespaliaeTcs B AMMUAK, KOTOPLIN
MOA BAUSHUEM XUBYLUMX B NOYBE TPUMDPULIMPYHOWMX baKTepui
OKUCISeTCca 3aTeM B a3oTHyHo kmucnoTy. TTocneaHsas, Bctynas B
PEakLUMIO C HaXoAaWMMUCE B NOYBe KapboHaTamum, Hanpumep ¢
kapboHaTtom kanbuma CaCO3, obpasyer HATPATHL:

2HNO3 + CaCO3 = Ca(NO3): + COz2 + H20
HekoTopas xe 4YacTb a3oTa Bceraa BbIAeNSeTCa NpU rHUeHUU B

csoboaHOM BuAae B atMmocepy. CBO6OAHBIW a30T BbIAensercs
TaKXe Npyu ropeHUU opraHUYecKUx BellecTs, MNpU CXUraHUU Apos,
KameHHOoro yrns, Topga. Kpome 10ro, cyluectsyrot baxktepum,
KOTOpbIe Npu .HeAOCTATOYHOM AOCTyMe BO3AyXa MOryT OTHUMATb
KWUCNOPOA OT HNTPATOB, pPaspyLlas ux ¢ BblAaeneHuem ceoboaHoro
asota. [eaTenbHoCcTb 3TUX A HU TPUPUUMPYHOWMX 6aKTepuis
NPUBOAUT K TOMY, YTO YaCTb A30Ta U3 AOCTYMHOU AN 3eneHbIX
PAaCTeHUA POPMEL (HUTPAThI) NEPexoanT B HeAOCTYMHYHO
(ceobopHbIV a30T). Takmum obpasom, aanexko He BeCb @sor,
BXOAUBLUUU B COCTAB MNOTUBLIMX pacTeHWUI, BO3BpALLaeTcs
06paTHO B MOYBY; YaCTb ero NocTeneHHO BbIiAenseTcs B
csobogHOM BUAE.
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Takmum obpasom, npeacTasrieHue o buocgepe Kak
060C06/eHHOM 3aKPLITOM CAMOYNPABNAFOLLEUCS |
CUCTeme - COBpeMeHHOW XUBOU CneLmndUuYyecKkom
nyeHKe 3emnu - JONXHO bbITb OTBeprHyTO. buocopepa
- 3TO OTKpPLITASA CUCTeMa, CYLLEeCTBYHOLLAS, BEPOATHO,
CTOSNb Xe AONro, Kak U cama 3emnq. B pabote
"Xummyeckoe ctpoeHue buocopepsl 3eMnu U ee
okpyxeHusa" B.N.BepHaackum nuwet: "MblI He 3Haem
HUKAKOrO NPOMeXyTKa BpeMeHU Ha Halwew niaHere,
KOorna Ha Heu He 6110 6bI XUBOTO BelecTea, He bbIno
61 6Uocpepbr”. buocpepa HenpepbIBHO
PYHKLMOHUPYET TOSbKO B CUSY CBOEU Hepa3pbIBHOU
CBS3U C APYFMMU FreoCdepamm Halew naaHeThI.




