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’ TepMMH '"KMCJZIOTHbIN AO0XXAb" cyuiecrsyer

y>ke 6onee 100 ner; BnepsBble ero McnoJsibosasi
6puTaHCKMM uccnepgoBartesb

Po6epTt AHryc Cmut B 1882 ropy,

Korga onyb6simkoBas KHUry

"Bo3ayx u nomnb' Ha4vyasl0 XMMHNYECKOM
KJIMMaToJIOrMm

KncnortHbie noxxan (unm 6onee npaBuJbHO,
KMCNIOTHbIE 0CaAlkU, TaK KaK BbinageHue
BpeAHbIX BELecTB MOXXeT NPoucxXoauTb
KaK B BUAe A0XXAA, TaK U B BUAe CHera, rpaaa)
HaHOCAT 3HaYMUTesIbHbIN 3KOJIOrMYECKUH,
3KOHOMMUYECKUHN U 3CTeTuUYecknm yuiepb.




Peakumsa MMpoBoun ob6LLecTBEHHOCTH

Briepeble npobnemMa KWCNOTHbIX AOXAEW CTana npeaMeToM Cepbe3HOro
obcyxaeHnsa Ha XXVIII N'eHepanbHOW accambnee MexayHapoAHOro cok3a
no TeopeTmyeckon un npuknagHon xumuum (UKOMAK), npoxoauslien B
Maapuae B ceHTs36pe 1975r.

B 1983r. Bctynuna B cuny "KOHBEHUMS O TPaHCrPaHMYHOM 3arps3HeHUn
Bo3ayxa Ha 6onbloe paccrtosHue", B KOTOpOM YKa3aHO, 4YTO CTpaHbl
AOJ/IKHbl CTPEMUTBCA K OFPaAHMYEHUD W TMOCTENEHHOMY YMEHbLUEHUIO
3arpsA3HEeHMI0O BO3AYLWHOMN cCpenbl, BK/OYas 3arpsaA3HeHusi, Bbixogdawme 3a
npeaenbl CBOEro rocyaapcrea.

B nione 1985r. B XenbcnHkn 20 rocygapcte EBponbl U KaHaga nognucanu
MpoTokon o 30%-HOM CHUXEHUN BbIBPOCOB OKCUAOB Cepbl HA TEPPUTOPUN
3TUX TFOCYZAPCTB WIN WX TPAHCrPaHU4YHbIX TMOTOKOB Ha TEPPUTOPUMU
cocefHnX rocyaapcrs.

[lpobnemMa oxpaHbl aTMOCHEPHOro Bo3AyxXa OT 3arpsi3HEHMI OTpaXKkeHa v B
3akoHe Poccuun 06 oxpaHe okpyxkatouwen cpeabl (2002r.).
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NMpununHbl 06pas3oBaHus
KMCJIOTHbIX aoXaeu

= BYJIKAHbI



NMpununHbl 06pas3oBaHus
KMCJIOTHbIX aoXaeu
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MUHepasnbHble yaobpeHus
CXXMUraHue Tonamea
TOMN/IMBO CaMOJIETOB
HedTenepepaboTka
aBTOTpPaHCNOpPT
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I1p0M bllWEeHHbIe
npeanpuaTun

NMpUYUNHBLbI
obpasoBaHusa
KUCJTOTHbIX
aoXxanen

E>xerogHo B atMmocdepy
3eMnu BbibpacbiBaeTcs
okosno 200 MAH. T
TBepAbiX yactuuy (Nbisb,
caxa v ap.), 200 MAH.T
cepHucToro rasa (S02),
700 MnH. T okcuaa
yrnepopaa (II), 150 MaH. T
okcupoB asota (NOx), uto
CcoCTaBJ/iIfieT B CyMMe
6onee 1 Mmnppa. T BpeaAHbIX
BellecTB.

NcTouHMKaMm
BO3HUKHOBEHMUS
KMUCJZIOTHbIX OCaAKOB
AABJIAIIOTCHA coeAnHeHuUs
cepbl U a3oTa.



COAEPXNUTCA B TaKMX MNOJIE3HbIX
MCKOMNAeMbIX  KakK  Yrofb, HedTb,
XXenesHble, MedHble N Ap. pyAbl; O4HWU
M3 HWUX WUCNOMb3YKT KakK TOMJMBO,
Apyrve HanpaenswT Ha npeanpuatTus
XUMNYECKOWN n MeTannyprmyeckon
NPOMbILLSTIEHHOCTMN.

Mpn nepepabotke (B 4aCTHOCTH,
npn obxure pyan) cepa nepexoauT B
XUMUNYECKNe coeguHeHus, HanpuMmep, B
cepHucTtbin ra3 (okcumag cepbol  (IV)).
O6pa3oBaBLlumecs coeanmHeHns 4YacTU4HO

YJ1aBJ/INBAKOTCH O4YNCTHbIMU
COOpPYXEHNAMMU, OCTaJlbHOE nX
KOJ/TNYeCTBO Bbl6paCbIBaeTCFI B

atMmocdepy. CoeaunHsaaACb C  napamu
BOAbl, nNpeaBapuUTeNlbHO OKWUCIEHHbIN
okcug cepbl (IV) obpasyeTr cepHyto
KUCIIOTY.



Cepa

B 60nblWKMHCTBE AHTPOMOreHHbIX
BblIbpocoB npeobnagatoT OKCuUA Ccepbl
(IV) n cynb@daThl. CynbdaTsl
BblAENSAOTCS NPU CKUFraHUKW TONJIMBaA U B
Xo4e TakKmx NpoMbILWEHHbIX NpOLECCOoB,
Kak HedTenepepaboTka, Npon3BOACTBO
LeMeHTa M rmnca, CepHom Kucnotbl. U3
NPUPOAHbIX NCTOYHUKOB
cepocoepXalWmnux coeanHEHUN BaXHYIO
posib UrpatoT 6moreHHble BbIOPOCHI U3
NOYBbl U NPOAYKTbl XN3HEAEATENbHOCTH
pacTeHuin. B HacTosilee BpeMs B Hayke
HeAOCTAaTO4MHO JAaHHbIX O MeXaHu3sme
NpoLeccoB, B pe3ynbTate KOTOpbIX
BblAENSAOTCA COeANHEHUS Cepbl.




[Mpn n3BepxeHnsx BYNKaAHOB rnpeobnagaet okcma cepol (IV), B
MeHbLlleM KoNmM4yecTBe B aTMocdepy MocTynaer cepoBoaopos, a
TakXXe cynbdaTbl B BUAe aspo30J1en n TBepabixX 4YacTtuy,. ExeroaHo Bo
BCEM MUpPE B pe3y/ibTaTe BYJIKAHUYECKON AedATesIbHOCTU BblAesiseTcs

4-16 MNH. T coeaAnHEHUN cepsbl (B nepecyeTe Ha SO,) .




coAep>XUTCA B TOIMJIMBe MHOrMX BuUAOB
MCKOMaeMbiX, HanpuMmep, B yrne m HecdTum.
ns AQHTPOMNOreHHbIX MCTOYHUKOB
Bblaensierca okosio 93 % okcupaoB a3oTa
(II), xoTOpbI B pe3ynbTaTe XUMUYECKNX
peakumn B atmocdepe npespaulaeTcs B
okcupg asota (IV), kotopbit u obpasyer c
BOAOM a30THYIO KUCJIOTY.
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NMocneacTtBmus KUCNOTHbLIX AoXKAaen
B npupoje

B pe3ynbTaTe BbliNaaeHUs
KUCNOTHbIX OCaZIKOB HapyLLaeTcs
paBHOBECUE B IKOCUCTEMAX,
yXyALaeTca NpoayKTUBHOCTb
CEIbCKOXO35IMCTBEHHbIX PacTeHM
N NUTaTe/bHblE CBONCTBA MOYB.




NMocneacremsa KUC/NOTHDLIX A0OXXAEeun
B TEXHUNKE

B pe3synbTaTte
KOPpPO3nKn paspyLuarTcs
MeTannnyeckume

KOHCTPYKUWUW.




MocnencremnAa KUCAOTHbIX A0XAEN
B apXUTeKType

KncnoTHble ocaaku paspyLuaroT
COOpPYXEHNd N3 MpaMopa M N3BECTHSKaA.

NcTopunueckmne naMaTHUKM ['peynn
n PnMa, NpocTosB TbiCa4enieTnd, 3a
nocnegHue roabl paspyLlaroTca npsaMo
Ha rnasax.




NMocneancreusa
KMCJIOTHbIX AoXXaeu
B apXMTEeKType

~ =sTakas xe cyabba rposurt
n Tapx-Maxany —
weaespy MHAMUCKOM apXUTEKTYPbl
nepuoaa BesIMKNX MOroJios,
B JloHAOHe - Tayapy u
BeCTMMHCTEpPCKOMY
ab6arcrsy...
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... B CaHkT-lNeTepbypre —

KasaHckoMy cob6opy,
AnekcaHgpo-HeBckou JlaBpe u Aap.

NMocneancreusa
KMCJIOTHbIX AoXXaeu




NocneacrBma KUCNIOTHLIX A0XXAEN
B apXuTeKkType

Ha cobope C.. lNaBna
C/IOM NOPTNEHACKOro
N3BECTHSAKA U3beaeH Ha
2.5 cm.

B N'onnaHgnu ctatyu Ha
cobope CB. MoaHHa
"TaloT, Kak neaeHubl”.

YepHbIMN OTNIOXKEHUAMMU,
3TUM "pakoM KaMHsa",
n3beneH KopoaeBCKUmn
ABopeu Ha naowaau dam
B AMCTepaame.




B Ka>xaom permoHe
NMETCH 34aHUS,
noasepruumecs
pa3pyLUeHunto B
pe3ynibTaTte KNUC/IOTHbIX
ocaakos. l[lepeuncnure
COOpPYXeHUs u
NaMATHUKN
apXUTEKTYpbl Ballero
permoHa, KoTtopble
noaBepranch, C Balleu
TOUYKU 3peHunsd,
BO31ENCTBUIO
KWMCNOTHbIX OCaAKOB.
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Yoz ///M A ,g‘ ////, MBHYT pakoobpasHble, Mqﬁmoc

e L] [yt nococs, thopefis,
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WMW BbiXNBAIOT PE3NCTEHTHLIE K KNGIOTHOMY 3arpR3HEHNIo
/. Hacekomble, HeKOTOPbIE BuAb! PUTO- Y 300NNaHKTOHA
HeraTtueHbl® NnocNegcTBUA NPOABNAIOT- f,

CS Npu 3HaYeHusx pH Huxe 6,5, 7. TTTTTT7 702777777 77777
Bce «HopManbHbie» (hopMbl XU3HK npe- WW?XBHOé passuTue 6enoro mxa

KpawjaTes npu aHaYeHun pH Huxe 5. ’”%’””ﬁ”““

Kodocnatd 65

B cBoen aBonounm xXmneble opraHmMaMbl BbipaboTanu npucnocobneHns K cpene
061TaHNA, 0AHAKO OHM MOTrYT HOPMasibHO CYLEeCTBOBaTb TOJIbKO B ONpeAe/IEHHOM UHTepBane
pH. U3MeHeHnsa pH BnedeT 3a cobon rnybokme Buoxmmmyeckne NnepecTpomkmnm BoAgHbIX
SKOCUCTEM.




«Korpa pH cHm)xaertca go 6,5-6,0,
nornbaroT MHOrMe MOJUTIIOCKM,
pakoobpasHblie, rMbHeT nkpa
3eMHOBOAHbIX. NMpun pH paBHbIM
6,0-5,0 ru6bHyT Hanbonee
YYBCTBUTEJIbHbIE NMNJIAHKTOHHbIE
OpraHn3Mbl U HACEKOMbIE, CUroBble
pbibbl, popenb, xapunyc, 10COCh,
NJIOTBA, OKYHb M LWlyKa. Pbl6ba rmbHer
He TOJIbKO OT NpsIMOro AencTBus
KMCNOTbl. BbITECHEHHbIN U3 FOPHbIX
nopoa U AOHHbIX OT/IOXKEHUMH
noABMXXHbIN aJIOMUHUKX NOBpeXaaeT
xabepHbin annapart. N3-3a
HapyLweHus
KaJZibLiMeBOro pasHoBecus pbiba
Tepser
CNnocobHOCTb K BOCNPOU3BOACTBY.
NMpn pH meHee 5,5 MX1 U HUTUaTbIE
BOAOPOC/IN BbITECHAIOT OCHOBHYIO
PacTUTENbHOCTb BOAOEMa, MHoraa
B BOAY AaXKe rnepecensiercs
ccparHoBbii MOX - obuTaTenb CyLun.

=«MTpu pH HMXxe 4,5 B BOAe 03ep
BbIMUPAIOT MUKPOOPraHnU3Mbl,
pa3BMBalOTCA aHa’3pobHble
(6eckucnopoaHbie) npoueccobl
C Bbli€/IeHNeM MeTaHa u
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. HabnoaeHne 3a
aTMocdepHbIMM OcaaKaMu u
n3yyeHme Metoga otbopa mnx
Npob npeacTaBnsieT MHTepec
KaK C TOYKU 3peHus
METeopOoJSIOrM4yeckom OUeHKH
BbIMaBLWNX 0CaAKOB, TaK U C
TOYKWN 3PEHUSA UX
AanbHeuwero aHanmsa Ha
coaepXxaHue TaXenblx
MeTassioB, Cynb@daTos,
HUTPATOB, KNC/IOTHOCTb U Ap.
C60p XMAKNX 0CaAKOB
(ao>xaesown BOAbI) MPOBOAUTCS
C MOMOLLbIO NPOCTOro
aoxaemepa, CoCcTosilero n3
BOPOHKKN (0BbIYHO, AMaMeTpPOM
He MeHee 20 CM) N MepHOro
unnmHgpa. [ijoxxagesasa soja
MOXeT cobupaTbCsa N B ApYyrunx
eMKOCTaX (Begpa, XmMmuyeckume
CKNAHKWN).




MeTtoabl otbopa npob cHera

OTbop npob6 TBepAblX 0CaAKOB
(cHera) 06bI4YHO NpoBOAUNTCS
METOAO0M Bblpe3aHus KEpHOB-
LMNmMHapnyecknx obpasuoB CHera,

C MCNOJ/Ib30BAHNEM rNy6oKunx
LUNNHOAPUNYECKUX npeaMeTOoB
(Tpyb6sl, MeTaslsIn4ecKkme

UMAuHApbl, 6aHkM u  ap.) C
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AdononHuTenbHblIe MaTepuabl

JlononHunTenbHas
MHpOpMaLMda Ha canTe:

http://www.http://www.eko prakthttp://www.e -

ko_prakt.ru

Bbixon,




