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Kpyrosopot Beuiects 8 npupoae




bonbwou kpyrosopot

Bonbwow kpyroeopor,
NPOAOIIXAFOLMUCA MUNTTUOHDL
neT, 3aK1H0YaeTCa B TOM, UTO
["opHbIe NopoAabl NoABepraroTCs
paspyLleHUro, a NPOAYKTbI
BbIBETPUBAHUSA CHOCATCS
noTokamu Boabl B Mmposoi
OKeaH, rae oHu obpasyroT
MOpPCKMe HannacToBaHus U
NULWb YACTUYHO BO3BPALLAHOTCS
Ha Cyly C OCAAKaMM.
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Manciu kpyrosoport

Manbin kpyrosopoT (4acTb 60nbWOro)
)/‘ \ NPOUCXOAUT HA YPOBHE 3KOCUCTEMBI U
[/ COCTOUT B TOM, YTO NUTATesbHbIE
BellieCTBA, BOAA U Yrnepoa
AKKYMYJTMPYHOTCS B BellecTBe
pacTeHumn, pacxoayroTca Ha
NOCTpOeHue Tena U Ha XU3HeHHbIe
NpoLeCcChl, KaK CAMUX ITUX
pacTeHuun, TaKk U Apyrux opraHU3IMoB
(kak NpaBUNO, XUBOTHBIX), KOTOpbIE
noeaaroT 3TU pacTeHUs (KOHCYMEeHTbI).
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Bbuoxumuueckum LUkn

KpyroBopoT Xxumuyeckux seLecTs U3 HeopraHU4ecKou
CpeAbl Yepe3 pacTUTesibHbIe U XUBOTHbIE OpPraHU3MbL

0bpaTHO B HEOPraHUYeCKyro cpely C UCMOJIb30BAHUEM
CONHEYHOU 3Heprum n 3Heprum XMMUYeCKUx peakLmm
Ha3bIBaeTCa 6UoreoXuMmMHecKum YUKIIom.

B Takme LMKNbI BOBMEYeHbI NPaKTUYeCcKU Bce
XUMUYECKUe 3M1eMeHTbI U Npexae BCero Te, KoTopble
y4YaCTBYFOT B MOCTPOEHUU XKUBOM KNeTKU. Tak, Teno
YerioBeKa CoCcTouT U3 kucnopoaa (62,8%), yrnepoaa
(19,37%), sopopoaa (9,31%), asota (5,14%), kanbums
(1,38%), pocpopa (0,64%) u ewe npumepHo us 30
351eMeHTOB.




KpyrosopoT yrnepoaa

Yrnepoa B 6uocepepe Yacto npeacrasseH Hambonee
NOABUXHOU (POPMOU - YINEKUCTIBIM Fa30M.

NcTouYHMKOM nepBUYHOU
yrnekucnoTsl buocgepbl
9BNSETCS BYJIKAHUYECKas
AeaTenbHOCTb, CBA3aHHAS

C BEKOBOW Aerasauueu
MAHTUU U HUKHUX FTOPU3OHTOB
3eMHOU KOpbI.
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Murpaumsa yrnekucnoro rasa

Murpauusa yrnekucnoro rasa B 6uocopepe 3emnm NpoTeKkaeT ABYMS
AyTamu:

1)

2)

TTepBbIM NyTb 3aKNHOYAETCA B NOMNOWEHUU ero B npolecce
(POTOCUHTE3a ¢ 06pa3oBaHUEM OpraHUYecKnX BeLlecTs U B
nocneaykolem 3aXOpoHeHUU UX B nUToCcPepe B BUAE Topga, yrns,
FOPHBIX CNAHLEB, pacCesHHOW OpraHUKU, OCAAO0YHBIX FOPHBIX MOPOA.

TTo BTOpOMY NyTU MUTrpaUMS Yr1epoOAa OCYLLECTBNAETCS CO3AAHUEM
m;b’or-lamom CUCTEMEI B pasfiIUYHbLIX Bogoemax, rae CO2 nepexoaur B
H2C0O3, HCO31-, CO32-. gaTeM C NOMOLLbO PaCTBOPEHHOr O B BOAE
Kanbuus (pexe MarHUsa) NpouUcxoauT ocaxaeHue kapboHatos CaCO3
6UOreHHbIM U abuoreHHbIM NyTamu C rmbenbro pacTeHUM U XUBOTHBIX
Ha NOBEPXHOCTU ngomcxoam OKUCSieHUe OpraHUYecKUx BeLecTs C
obpasosaHuem COZ2. Ocoboe mecCTO B COBpeMEeHHOM KpyrosopoTe
BellleCTB 3aHUMAET MAccoBoe CXUraHue OpraHUYecKUX BeltecTs U
nocTeneHHoe BO3pacTaHue COAepXaHUs YrnneKucnoro rasa B
aTmocgepe, CBS3aHHOE C POCTOM MPOMBILLSIEHHOro NPOU3BOACTBA U
TpaHcnopTa




Kpyrosopot yrnepoaa




KpyrosopoT kucnopoaa

Kucnopoga - Haubonee akTueHbIM ra3. B npeaenax
buocgepbl NPOUCXOAUT BbICTPLIN 0bMeH Kucnopoaa
cpeAbl C XUBLIMU OPraHU3MAMU UM UX OCTATKAMU
nocne rubenw.

B coctaee 3emHOU aTMOCepbl KUCIOPOA 3aHUMaeT
BTOpOe MeCTO Mocrie a3oTa.

focnoacTeyrOWer (OpMOU HAXOXAeHUS KUCNOPOAA B aTMOCepe aBngeTcs
monekyna O2.

KpyrosopoT kucnopoaa B buocgepe BecbMa CroxeH, MOCKOSbKY OH BCTynaeT BO
MHOXeCTBO XMMUYECKUX COeAUHEHUN MUHepanbHOro U OpraHU4YecKoro MUpOB.
CBO6OAHLIV KUCNOPOA COBPeMeHHOM 3eMHOU aTMOCephI ABNaeTcs NOo6OYHLIM
NPOAYKTOM npoLecca pOTOCUHTEe3a 3esieHbIX pacTeHU U ero oblee
KONIMYeCTBO OTpaxaeT banaHc mexay NpoAYyLUPOBAHUEM KUCIOPOAA U
NpoLLECCaMU OKUCTIEHUS U THUEHUA pa3iUYHBIX BelecTB. B uctopum 6uocopepsbr
3emnu HacTynuo Takoe BpeMs, KOrAa KOnm4yecTso cBO60AHOrO KUCopoaa
AOCTUINO ONpeAeneHHOro YpoBHS U 0Ka3anocb cbanaHCUPOBAHHBIM TAKUM
06pasom, YTO KONNYECTBO BbIAENSEMOTO KUCITIOPOAA CTASO PABHLIM KOJIUYECTBY

NOrnoLwaemoro KUCNopoaa. ‘




prrosopm Kucnopoaa
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KpyrosopoTt asota

TTpyu rHueHuu opraHuveckux selecTs 3HAUUTENbHAS YACTb COAEpXKallerocs B
HUX @30Ta NpeBpaALLaeTcs B AMMMUAK, KOTOPLIU NOA BIIUSHUEM

KUBYLLUX B NOYBE TPUPULMPYHOWUX BAKTEpUA OKUCnseTcs -
3aTemM B a30THYHO KUcnoTy. TTocneaHsas, BCTynas B peakLmio

C HaxoAaWwmMMmCs B novse kapboHaTtamu, Hanpumep

¢ kapboHaTtom kanbums CaCO3, obpasyeT HUTpATHI:
2HNOs3 + CaCOs = Ca(NOs3)2 + COC + HOH 6 \Q‘
HekoTtopas xe 4acTb a30Ta BCeraa BbIAensercs npyu rHueHum
+® B cB0O60AHOM BUAE B aTMOCepy. CBOBOAHLIN a30T BbIAeNseTCs
TaKXe Mpu ropeHnum opraHUYeckux BellecTs, Npu CXUraHUm
APOB, KAMEHHOr O yrns, Topga. Kpome Toro, cylectsyroT
bakTepum, KoTopble Npu HeAOCTATOMHOM AOCTYMe BO3AyXa

MOTYT OTHUMATb KUCITIOPOA OT HUTPATOB, paspyLuas Ux
C BbIgefleHuemM cBoboaHOro asoTa.
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TTpoueccrr, Bosmelarowme NoTepu asora:

)
1) 3NeKTpUYecKue paspaast, :
®
2)  Xu3HedeATenbHOCTb a30TO6aKTepuiA, - S' D
CNOCO6HbIX YCBAUMBATb ATMOCEEpPHBIU a30T. w (
S
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Takum 06pazom, B NpUpoAe COBepLIaETCS Uyl / | \ \\)

HenpepbIBHLIN KpyroBopoT asoTta. OaHako

exeroAHo ¢ ypoxaem ¢ nosnemn ybuparotcs

Hanbonee 6oraTbie 6enNKaMU YaCTU pacTeHUn, Hanpumep 3epHo. TTosTomy
B NOYBY HE06X0AUMO BHOCUTL YA0bpeHus, Bo3mellarolme ybuLnb B Her
BAXXHEULINX 3N1eMeHTOB NUTAHUS pacTeHUN.
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KpyrosopoT asoTta
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AsotdmkcupyloiLme
Gaxtepuu

: [exntpocpuumpyioLume Gaktepum

CuHe-3eneHbie

Gakrepun | 0CaJKu BOAOPOCM

Gakrepum




KpyrosopoT ¢pocpopa

docqop BXOAUT B COCTAB FEHOB U MOEKy T,
nepeHoCAWMX 3Hepruo BHYTPb KIeTOK.

B pasnuuHbIx muHepanax qocoop COAepXUTCa B BUAE HeOpraHU4YecKoro
pocpatnoHa (PO43-). ocopaTbl pacTBOPUMBL B BOAE, HO He feTyuu.

PacteHus nornowgarot PO43- 13 soaHOro pacteopa m BKAFOYAOT (pOCKHOpP B COCTAB
PA3NUYHBIX OPraHUYECKUX COeAUHEHUN, FAe OH BbICTyNnaeT B (pOpme TaK
Ha3bIBAEMOrO OpraHu4Yeckoro gocgara. 110 NuLLeBbIM Lienam pocqop NepexoauT ot
PACTeHU KO BCeM MPOYUM OPraHU3MAM SKOCUCTEMBI.

Y cpocgpopa HeT rasoBow ¢assl U, CrieAoBaTesibHo, HeT ceoboAHOro
BO3BpaTa B aTmocopepy. TTonaaas B BOAOEMbI, (POCPOP HAChILlaeT,
a uHOrAaa U nepeHacoIwaeT skocuctemsr. ObpaTHOro NyTH,

Mo CyTU Aena, HeT. YTOo-TO MOXeT BepHyTbCA Ha CyLy C MOMOLLbHO
pbI60SAHBIX NTUL, HO 3TO OYeHb Heborblias YacTb Oblero KonuyecTea,
OKQ3bIBAFOLLAACA K TOMY Xe B65m3m nobepexbsa. OkeaHUYeCKue oTnoxeHUs
pocCEara co BpemeHem NMOAHUMArOTCA HaA MOBEPXHOCTbHO BOALI B pe3yribTaTte
reonornyeckmx NpoLieccoB, HO 3TO NMPOUCXOAUT B TeuYeHUue MUNIIUOHOB
ner. CneposarenibHO, POCKAT U Apyrue muHepanbHbIe 6UOoreHb NoYBLI
LIUPKYIUPYHOT B 3KOCUCTEME NULLb B TOM CllyYae, ecnv coaepxalime ux oTxoab
XU3HeneaTenbHOCTU OTKNAAbIBAFOTCA B MeCTaxX NOornoweHus ncﬂoro 3N1eMeHTa
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KpyrosopoTt ¢poccpopa
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KpyrosopoT cepbr

Cepa npeactasnsaer cobovt CKNHOUUTENIbHO GKTUBHBIA XUMUYECKUU
3NeMeHT buocgepbl U MUFpUPYeT B Pa3HbIX BASTEHTHBIX
COCTOSAHUAX B 3aBUCUMOCTU OT OKUCTIUTESIbHO-
BOCCTAHOBUTESbHBIX YCNOBUM cpeabl. CpeaHee
coAepXaHue cepbl B 3eMHOU KOpe OLeHUBaeTCs
B 0,047 %. B npupoae 370T 3nemeHT obpasyeT
cebiwe 420 muHepanos.
B n3BepxeHHbIX NOpoOAAx cepa HAXOAUTCA MpeumylLecTBeHHO
B BUAE CYJIbPUAHBIX MUHEPanoB: NUpPUTA, NUPPOHUTA,
XANbKONUPUTA , B OCAAOYHBIX NOPOAAX COAEPKUTCA B FNUHAX
B BUAE MUMCOB, B UCKOMAEMBIX YrnaX - B BUAE npumeceu
CepHOro Kon4yenaHa u pexe B BuAe cynbgatos. Cepa B noyse
HaXOAUTCA NpeUMyLLeCTBEHHO B (POpMe CYNb@paToB; B HE(PTU
BCTpeualoTCca ee opraHuvecKue coeamuHeHusa. B ceasu
C OKUCTIeHUeM CYJTb(PUAHBIX MUHEpPAsioB B NpoLecce BbIBETPUBAHUS cepa
B BUAE CYJIbPaTUOHA NepeHOCUTCS NpUpOAHLIMU BoAamu B MupoBson okeaH.

Cepa norsiowaerca MOPCKMMU OpraHU3Mamm, KoTopbie 6orave ee
HeopraHUYeCKUMM coefUHeHUSMU, YemM NpecHOBOAHbIE U HC(BeMI-N



Murpaumsa cepsr
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Kpyroesopot soabr

Boaa HaxoauTca B NOCTOSAHHOM ABUXeHUU. Ho KonuuecTBO BOALI Ha 3emne He
U3MeHSeTCs, OHa TOJIbKO MeHsieT CBOU (POPMLI - 3TO U eCTb KpyroBOpOT BOALL B
npupoae. V3 Bcex sernaaarowmx ocaakos 80% nonaaaet
HenocpeACTBeHHO B OKeaH. [1ns Hac e Haubonblwu uHTepec
npeacTasnaroT octaswwueca 20%, BbINaaarolwme Ha cyle,
TaK KaKk 60NbLINHCTBO UCMOJIb3yeMbIX YeNIOBEKOM
WUCTOYHUKOB BOALI MOMOJIHAETCA UMEHHO 3a cyeT
3TOro BUAA OCAAKOB.

YnpouieHHO roBops, Y BOALI, BLINABLUEWU Ha cylue,
eCTb ABA NyTU:

- Jlnbo oHa, cobupasach B pyYenku, pedyLlku U peku,
nonaaaeT B pe3ynbTate B 03epa U BOAOXPAHUNULL,

- Jlubo Boaa, npocaymBasch Yepes NoYBy U NOAMOYBEHHbIE
CNOU, NONOMHAET 3aNackl MPyHTOBLIX BOA.

KpyroeopoTt BoAbI 9BN19eTCa OAHUM U3 TPAHAMUO3HBIX NPOLIECCOB HA NMOBEPXHOCTU 38MHOMO
wapa. OH urpaeT rnagHyrO posib B CBA3LIBAHUM Fe0SIornMyeckoro U 6uoTuyeckoro
KpyrosopoTos. B 6uocpepe Boaa, HenpepbIBHO Nepexoas U3 0OAHOro COCTOSHUS B Apyroe,
coBeplUaeT MasbIi U 60MbLOU KpyroBOpoThI. MicnapeHue BOALI C NOBEpXHOCTU OKeaHa,
KOHAeHcaLUua BOAAHOrO Napa B aTMoc@epe U BLINAAeHUe 0CAAKOB Ha NOBEpXHOCTb OKeaHa
06pasyroT MarbIv KpyroBoporT.




Murpauuns Bogbl
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