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& - TepMMH "KMCJIOTHBIN A0XKAb" CyllecTByeT

y>ke 6onee 100 ner; BnepBble ero ucnoJsib3osan
6puTaHCKMMN nccnepoBaTesb

Po6epTt AHryc Cmut B 1882 ropy,

Koraa onyb6siMmkoBast KHUry

"Bo3ayx M AOXKAb: HA4YaJ10 XMUMNYECKOMN
KnuMmartosiormm ".

KncnortHbie poxxau (mnm 6onee npaBuibHO,
KUCJ/IOTHbI@ 0CaAKMN, TaK KaK BbinageHue
BpeAHblIX BElWeCcTB MOXKeT NPpoOMCXoanTb
KaK B BUAe A0XXAA, TaK U B BUae CHera, rpaaa)
HAHOCSAT 3HAUYUTEJNIbHbIN 3KOJZIOrMYECKUM,
3KOHOMMNYECKUN N 3CTEeTUYECKUM yepb.




Peakumsa MMpoBoun ob6LLecTBEHHOCTH

BriepBble npobneMa KUCNOTHbIX A0XAEW CcTana npeaMeToOM Cepbe3HOoro
obcyxaeHnsa Ha XXVIII NeHepanbHOW accambnee MexayHapoAHOro Cok3a
No TeopeTnyeckon wun npuknagHon xummm (UIKOMAK), npoxoavsluen B
Maapuae B ceHTsi6pe 1975r.

B 1983r. Bctynuna B cuny "KOHBEHUMS O TPaHCrpaHM4YHOM 3arpsisHeHuu
Bo3ayxa Ha 6onbloe paccTossHue", B KOTOpPOWM YKa3aHO, 4YTO CTpaHbl
AO/MKHbl CTPEMUTBCA K OrpaHUYEHUD W MOCTENEHHOMY YMEHbLUEHUIO
3arpsaA3HeHn0 BO34YLWHOM cpefbl, BK/O4Yad 3arpsA3HeHus, BbiXxoaswume 3a
npeaenbl CBOEro rocyaapcrea.

B nione 1985r. B XenbcuHkn 20 rocygapcts EBponbl 1 KaHaga noanucanu
MpoTokon o 30%-HOM CHUXEHUN BbIBPOCOB OKCUAOB CEPbl HA TEppUTOPUN
3TUX TrOCyAapCTB WM WX TPaAHCIPaAHUYHbLIX MNOTOKOB Ha Tepputopuu
coCeaHnX rocynapcrs.

[lpobnemMa oxpaHbl aTMOC(EPHOro BO3A4yXa OT 3arpsisHEHNW OTpaXkeHa U B
3aKoHe Poccum 06 oxpaHe okpyxatuwen cpeabl (2002r.).

= |

4



NMpununHbl 06pas3oBaHus
KMCJIOTHbIX aoXaeu

= ECTecTBEeHHbIE MPUYUHDBI

= BYJ1KAHbI



NMpununHbl 06pas3oBaHus
KMCJIOTHbIX aoXaeu
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= ICKYCCTBEHHbIE MCTOYHUKMU

MUHepasnbHble yaobpeHus
CXXMUraHue Tonamea
TOMN/IMBO CaMOJIETOB
HedTenepepaboTka
aBTOTpPaHCNOpPT



NMpUYUNHBLbI

= , s NO, obpasoBaHusa

€O, \¥9) €050, KMCJIOTHbIX
MpoMbilwneHHbIe ﬂO)KﬂEﬁ

npeanpuaTUA

—_ {_O6nako 3arpssHuTenen

E>xerogHo B atMmocdepy
3eMnu BbibpacbiBaeTcs
7 mm okosio 200 MNH. T
‘ f TBepAbiX yactuuy (Nbisb,

caxa v ap.), 200 MAH.T

e cepHUcCTOro rasa (S02),
rg— INO, NO 700 MNH. T OKCUAa

: 2 " g 2 7 s = i g yrnepoaa (II), 150 MAH. T
/ n — = 3 i okcupaos a3oTta (NOx), uto
: COCTaB/iIsieT B CyMMe
6onee 1 Mmnppa. T BpeaAHbIX
BeLlecTB.

NcTouHMKaMm
BO3HUKHOBEHMUS
KMUCJZIOTHbIX OCaAKOB
AABJIAIIOTCHA coeAnHeHuUs
cepbl U a3oTa.




COAEepXNTCS B  TaKuX NOSIe3HbIX
MCKOMAeMbIX KakK Yyrosib, HedTb,
XenesHble, MeAHble W Ap. pyabl;
OAHM N3 HUX WUCNOMbL3YKT Kak
TONMBO, Apyrue HanpasnsawT Ha
npeanpuaTus XUMNYECKON n
MeTaNlyprumyeckom
MPOMbILLJTIEHHOCTMN.

Mpn nepepaboTke (B 4aCTHOCTU, MpwU
obxxure pya) cepa nepexoauT B
XUMUNYECKne coeanHeHuns, Hanpumep,
B cepHUCTbIN ras (okcma cepol (IV)).
O6pa3oBaBslumecs coeiINHEeHUS
YAaCTUYHO Y/1aB/AMBAOTCA OYUCTHbIMU
COOPYXXEHUAMMU, oCTasibHOe nx
KOJINYEeCTBO BbibpacbiBaeTCH B
atmocdepy. CoeamHSAsICb C napamu
BOAbl, NpeaBapuUTesibHO OKMUCIIEHHbIN
okcua cepbl (IV) obpasyeT cepHyto




Cepa

6onbLINHCTBE AHTPONOreHHbIX
BbibpocoB npeobnanaloT oKCuUAa cepbl
(IV) n cynb@daThl. CynbdaTsl
BblAENSAOTCA NMPpU CKUraHuUy TonamBea
M B XoAe TaKuMX MNpPOMbIWIEHHbIX
npoueccoB, Kak HedTenepepaboTKa,
NpoM3BOACTBO LEMEHTa W TUMca,
CepHOM KuCnoTbl. W3 nNpupoaHbIX
NCTOYHUKOB cepocoaep kalmx
COEAMHEHMNIN BaXHYK pPoOSib uUrpawoT
buoreHHble BbIGPOCLI U3 MO4YBbl U
NPOAYKThI XXU3HeaeaTeNbHOCTU
pacTeHun. B HacToslwee BpeMs B
HayKe HeAoCTaTO4YHO [AdaHHbIX O
MexXaHun3Me MpoLeccosB, B pe3ysibTaTte
KOTOPbIX BblAENSAOTCS COoeaAnHEeHUS
cepbl.




PN U3BEPXEHUAX BYNIKAHOB rnpeobniagaer okcuag cepol (IV), B
MeHblleM KoNIn4ecTBe B aTMocdepy MnoCTynaeT cepoBoaopo, a
TakXe cynb@aTbl B BUAE aspo30J/ien U TBepablx Yyactuu. ExerogHo
BO BCEM MUpe B pe3ysbTaTe BYJIKAHUYECKON  AesTeNIbHOCTHU

BblAensieTcs 4-16 MNH. T coeaAnHeHn cepbl (B nepecyeTe Ha SO,)

T




coAep>XUTCA B TOMNJIMBE MHONrMX BUAOB
MCKOMaeMbiX, HanpuMmep, B yrne un HedTm.
ns AQHTPONOreHHbIX MCTOYHUKOB
Bbigensietrca okosio 93 % okcuaoB asoTa
(II), koTOopbIn B pe3ynbTaTe XUMUYECKUX
peakumMn B arTtMocdepe npespawjaercs B
okcupg asota (IV), koTtopbin u obpasyer c
BOAOWM a30THYHO KUCJIOTY.
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IpupoAHbIE MUCTOYHMKM OKCMAOB a3oTa -
3TO rpo30Bble pa3psiabl U MOJIHUU, a TaKXKe
6MoreHHble BelylecTBa. JleTyume
OopraHuyeckue coeamMHEeHUs, B OT/iInume OT .
OKCMAOB cCepbl M as30Ta, MNOCTynawT B |
aTMmocdepy rnaBHbIM o6bpasom n3 i
NnpUpoAaHbIX UCTOYHUKOB (65% oT obuwero '
Konnuyecrsa). OCHOBHOM MCTOYHMK 3TUX
BelwecTB - pacTeHus, B pe3ysbraTte
XXU3HEeAeATeNIbHOCTU KOTOPpPbIX O6pa3yrorcs
CJZI0)KHbIE@ OpraHuYeckme BellecTBa.
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NocneacTrBuA KNCNIOTHDbIX AO0XKAEWN
B npupopae

B pe3ynbTaTe BbiNnageHus
KUCJTOTHbIX 0CaaKOB
HapyLwlaeTcs paBHOBecue B
3KOCUCTEMAx, yxyallaeTcs
NPOAYKTUBHOCTb
CeJIbCKOX0O3ANCTBEHHbIX
pacTeHUN N NnTaTesibHbIE
CBOMCTBA NOYB.
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l NMocnepcTBUA KNCNOTHBIX AoXKAen

/

B apXuTeKkType

KncnoTHble ocaaku paspyLualoT
COOpPYXEeHNa n3 Mpamopa u
N3BECTHSKaA.

NcTopuyeckme naMAaTHUKK [peunmn n
PuMa, NpocTosB ThbiCca4eneTnd, 3a
nocneaHue roAbl paspywarTcs
NpsAMO Ha rnasax.




NMocneancreusa
KMCJIOTHbIX AoXXaeu
B apXMTEeKType

/ =sTakasn xe cyabba rposur
n Tapx-Maxany —
weaespy MHANMUCKOM apXUTEKTYPbl
nepuoaa BesIMKNX MOroJios,
B JloHAOHe - Tayapy u
BeCTMMHCTEpPCKOMY
ab6arcrsy...
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... B CaHkT-lNeTepbypre -

KasaHckoMy cobopy,
AnekcaHgpo-HeBckomu JlaBpe u

NMMocneancreusa
KMCJIOTHbIX AoXXaeu

»




NocneacrBma KUCNIOTHLIX A0XXAEN
B apXuTeKkType

Ha co6ope Cs. NaBna 4
CNnown NopTNEeHACKOro |
N3BECTHSAKA nU3beaeH
Ha 2.5 cm.

B N'onnaHgnu ctatyu Ha
cobope CB. MloaHHa

"TaloT, Kak neaeHubl”. /
Ah

YepHbIMN OTIOXKEHUAMMU,
3TUM "pakoM KaMHSa",
n3beneH KoOpoaeBCKUN
ABoOpeLl Ha naowaau
Ham B AMcTepaame.



B Ka>xgoMm permoHe ,,
NMEIDTCH 30aHNS,
noasepriimecs _: |
pa3pyLUEHUIO B . =~
pe3synbTaTe v s | IR
KWCNOTHbIX OCaAKOB. e “#% Kopposus meran k#

[epeyncnute \ M
COOPYXEHUA U e =<y
NAMATHUKMK

apXUTEKTYPbI =
Ballero peruoHa, I Vxyauerine S

KoTopble |t

NoABEPI/INCH, C ==\ nous A
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BaAlUEN TOYKMU — x ‘(-ggmcneuﬁe) \ —
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BO34ENCTBUIO
KNCITOTHBLIX OCATIKOR .



6.5.1 .60 ] 55 | .50 s
. /4| TuBHyT pakooGpasHibie,
M/W/W rMGHYT nocock, thopefls,
CHYIGINA N Y] Yoo,
sy sy el | Ty o, xapuy
/5%,

WW "BBIKIBAIOT PESNCTEHTHBIE k’réviéﬁémémy'éér’pﬂanéﬂﬁlb
/ HaCeKOMbIe, HEKOTODbIE BIAAb] HYTO- uaooqgﬁwa

Heramarme nocneacrTeua NPORBAAKT-

cs npu 3HaYeHunax pH Huxe 6,5. TT77 777772777777 6 77777
Bce «HopManbHbie» hopMbl KU3HM npe- W HOE passuTne DENoro Mmxa
KpalLaioTCA Npu 3HaveHuu pH Huxe 5. r2iy ”““””“ﬁ”“” h

Kodocnatd 65

B cBoen aBonounm xXuneble opraHmMaMbl BblpaboTann npucnocobneHns K cpene obutaHus,
OZlHAaKO OHM MOTYT HOPMa/lbHO CYLIECTBOBATb TO/IbKO B OMNpeAeNIeHHOM MHTepBase pH
N3MeHeHns pH BneuveT 3a cobon rnybokne 6MoxnmMmyeckme nepecTtpomkm BoaHbIX
5KOCUCTEM.



sKorpa pH cHmxaercsa o 6,5-6,0,
nornbaroT MHOrMe MOJUTIIOCKM,
pakoobpasHblie, rMbHeT nkpa
3eMHOBOAHbIX. Mpun pH paBHbIM
6,0-5,0 ru6bHyT Hanbonee
YYBCTBUTEJIbHbIE NMNJIAHKTOHHbIE
OpraHMsMbl U HACEKOMble, CUroBble
pbibbl, popenb, xapmnyc, 10COCh,
NnJ1I0TBa, OKYHb M LWyKa. Pbiba rubHer
He TOJIbKO OT NPAMOro AeMcTBus
KUCNOTbl. BbITECHEHHbIN U3 NOPHbIX
nopoa U AOHHbIX OTJ/IOXKEHUMN
NOABW)XHbIA aJIOMMHUUN NOBpeXxaaeTt
»xabepHbin annapart. N3-3a
HapyLwleHus

KaJZibLiMeBOro pasHoBecus pbiba
Tepsier

CNnocobHOCTb K BOCNPOU3BOACTBY.
NMpn pH meHee 5,5 MX1 U HUTUaTbIE
BOAOPOC/IN BbITECHAIOT OCHOBHYIO
pPacTUTEJIbHOCTb BOAOEMa, nHoraa
B BOAY AaXKe rnepecensiercs
ccarHosbii MOX - obuTaTenb cyLlun.

«Mpu pH HMXxe 4,5 B BOAe o3ep
BbIMUPAIOT MUKPOOPraHuU3Mbl,
pa3BMBalOTCA aHa’3pobHble
(6eckucnopoaHbie) npouecchbl
C Bbli€/IeHNeM MeTaHa 1




HabntoaeHne 3a atMmocdepHbIMU
ocaakaMn N n3yvyeHme metoaa
oTbopa nx npob npeacrasnsier
MHTEpPEeC KaK C TOYKU 3peHus
MEeTeopOoJIOrM4YeCcKon OLEeHKH
BbIMaBLIMX 0CaAKOB, TaK U C
TOUYKWM 3pEeHUSA X AalibHENLLEro
aHann3a Ha coaepXkaHue
TSXeNblX MeTannos, CynbdaTtos,
HUTPATOB, KNC/IOTHOCTb U Ap.
C60p XMAKNX 0CaAKOB
(oo>xaesou BOAblI) NPOBOAUTCA C
NOMOLLLIO NPOCTOro AoXaemepa,
COCTOSILLEr0 U3 BOPOHKHU
(06bbIYHO, ANAMETPOM HE MeHee
20 CM) n MepHOro umnumHapa.
[loxxaeBasa BoAa MOXeET
cobupaTtbCs U B ApYyrmx
eMKOCTaX (Begpa, XMuMuyeckume
CKISIHKN).




Otbop npo6 TBepabIX 0CAAKOB
(cHera) 06bI4YHO NpoBOANTCS
MeToA0M Bblpe3aHus KepHOB-
unnmHapuyecknx obpasuoB cHera, C
NCNOJSIb30BaHNEM rny6oKux
unnmHapuyecknx npeametos (Tpybbl,
MeTanamyeckue unmnuuapbl, 6aHku um
Ap.) ¢ avameTpoM cebie 100MM.
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AdononHuTenbHblIe MaTepuabl

[lononHUTEeNnbHasa
MHpOpMaLUMAa Ha caunTe:

http://www.eko prakt.ru

Bbixon,




