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Mokazaro, ¥mo 3HaueHus pH 600HbIx ebimsiek
ceMu HaUMEeHOBAHUL UCCIE008AHHbLIX N0Y802PYHMO8
Haxo0amcsi 8 npedenax, pea1aMeHmupyemMsix mex-
HUYeCcKUMU HOPMAMUBHLIMU NpasosbIMU  GKMAMU.
Ans obpazua «Meuma 6omaHuka» pH meHbwe do-
nycmumoeo 3Ha4deHus (5,5)-u cocmasnsem 4,68.

Haubonewee 3HayeHue ydenbHoU 31eKkmponpo-
800HOoCMU U obuwell MuHepanusayuu 600HOU 8biI-
MSXKU XapakmepHo 0515 06pasya novesi. «facnadap.
Yydo-nomudop», ucnons3yemol 0715 8bIPAULUBAHUS
paccadsl NOMUOOPO8.

MemoOoM uHBepCcUOHHOU 8076MAMNEPOMEMpuUU
uccnedosaro codepwarue Hg, Zn, Cd, Pb u Cw 8
IKCMpPAKkmax UuckyccmeeHHbIX No4802pyHmMos. Yema-
HOB8JIEHO, YMO 8 IKCMPAKMAX 8CeX U3yYeHHbIX 06pas-
yos noygoepyHmos cooepwamcs Zn, Cd, Pb u Hg
8 KOAIUYEeCm8ax, He NPesbIarUUX pe2IaMeHmupo-
8aHHble 3Ha4eHus. Medb 8 HebonbWUX KoAUYecmaax
00Hapy3eHa mosibko 8 IKcmpakme 06pasuya no4eo-
2pyHma «TERRA VITA».

C kaxaobiM rogom Bce bGonee OCTpo CTOMUT
npobneMa 3arps3HeHMs PasAUYHbIX O0OBEKTOB
OKpY>KatoLLLei cpeapl, U, KOHEYHO, NPOAYKTOB MUTa-
HWS TXKeNbIMU MeTannaMu. CYMTaeTcsa, YTo UMEHHO
npoAYyKTbl NMUTAHUA ABNAKOTCA OCHOBHbIM UCTOYHU-
KOM MOCTYMIEHUS TSXKEMbIX METANIOB B OpPraHu3M
yenoseka [1-3].

B nuweBble NpoayKTbl pacTUTENBHOIO NPOUCXO-
XOEHUA METanbl MUTPUPYIOT B OCHOBHOM U3 MOYB,
Ha KOTOPbIX OHM MPOM3pacTatoT. B npoaykTbl nuTa-
HUS KMBOTHOFO MPOUCXOXAEHWUS MO MULLEBON Lie-
noyke MeTan/bl MOCTYyNaktT U3 pPacTeHUI, UCMONb-
3yeMbIX /15 BbIPaLLMBAHUS CENbCKOXO3AMCTBEHHbIX
YKMBOTHbIX, @ TaKXXe M3 BOLHbIX pecypcoB. OcHOB-
HbIM MCTOYHMKOM MOCTYMIEHUS METANIOB B MOYBY
1 BOLOEMBI IBNSIETCS aTMOCHEPHbIA BO34YX U CTOY-
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It is shown that the pH values of water extracts of
seven names of the studied soils are within the lim-
its regulated by technical regulations. For a sample
«The dream of the botanist» pH is equal to 4,68 and
less than admissible value 5,5.

The greatest value of specific conductivity and the
general mineralization of a water extract is charac-
teristic for a soil sample «Gaspadar. Wonderful to-
matox, used for cultivation of the tomatoes seedlings.

The content of Hg, Zn, Cd, Pb and Cu in ex-
tracts of artificial soils was investigated by stripping
voltammetry method. It is established that in extracts
of all studied samples of soils the content of Zn, Cd,
Pb and Hg does not exceed the regulated values.
Copper in small amounts is found only in extract of a
sample of TERRA VITA soil.

Hble BOJbI, 3arps3HEHHBIE B pe3ynbTaTe TEXHOreH-
HOW AesTenbHOCTM YeNoBeKa, a Takxke BHOCUMble B
nousy yaobpeHus [2, 3].

OueBMAHO, YTO MpOBeAEeHME CUCTEMATUYECKO-
ro arpo3KOOrM4eCckoro MOHUTOPUHIA TOKCUYHBbIX
BELLECTB B NOYBAX CENbCKOXO3AMCTBEHHOFO.HA3Ha-
4yeHMs MO3BOMMT MpeaynpenuTb NoayYeHue Cefb-
X03MPOAYKLMM C BbICOKMM COLEPXKAHUEM TAXKENbIX
MeTasoB.

MUHUCTEPCTBOM  34paBooXpaHeHus Pecnyb6-
nvkn benapycb pa3paboTaHbl U yTBEPXKAEHbI M-
rMeHMYeckMe HOPMATWBbI, pernaMeHTUpyroLme
npenenbHo gonyctumble  KoHueHTpaumun  (MOK)
XUMUYECKMX BELLECTB, B TOM YMC/IE TSXKENbIX Me-
TannoB B noysax [4-6]. OTMeTUM, 4TO NpeaenbHo
[ONYCTUMAs KOHLEHTpaLUus — 3TO MaKCMMasbHOe
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KONMYeCcTBO BeLecTBa, KOTOPOE HE BbI3bIBAET Mps-
MOr0 MU ONOCPEA0BAHHOIO BIMSHUS HA 340POBbe
HaCTOALLEro 1 NocneayLWwmnxX NOKONEHNUI YeNoBeKa
N 3KOCUCTEMY.

B 1abnuue 1 npeanctasnensbl MOK nogBudkHbIX
(OpM TSXKeNbIX METANINIOB B NOYBeE.

B NOCT 17.4.2.01-81 onpepeneHa HOMEHKNATY-
pa rnokasaTenen CaHUTapHOro COCTOSHMSA noys [7].
CornacHo TpeboBaHMAM 3TOrO MEXroCyAapCTBEH-
HOro CTaHdapTa, TSHKenble MEeTanNbl B 30HaX Cenb-
X03YrofMi, HacCeneHHbIX MYHKTOB, TPAHCMOPTHbIX
3eMe/ib M 30HaxX CaHWTAapHOM OXpaHbl UCTOYHMKOB
BOJOCHABXeHWs KOHTPOAMPYIOTCS B 06513aTeNlbHOM
nopsiake.

Hapsgny c'onpeneneHnem copepXaHus TSKenbix
MeTa//IoB B MOYBAX KOHTPOIMPYIOT TaKXKe Takue
HOU3MKO-XMMUYECKME -~ TTOKa3aTeNu, Kak yaenbHas
anekTpuyeckas nposogMmoctb v pH BOJHON Bbl-
TOKKM [8]. YoenbHas 3n1eKTponpoBOAHOCTb MOYBbI
3aBMCUT OT TeMmepaTypbl, COAEPXKaHWUS BAarn u
Bo3ayxa. OHa XxapakTepu3yeT MOHHYK aKTMBHOCTb
MOYBBbI, YTO CNYXKMUT MEPOM 3aCONEHUS MOYB, TO eCTb
YAeNbHas 31eKTPONpPOBOAHOCTb — NMOKA3aTesb, KOp-
penupyioLmMin CO CBOMCTBaMM MOYBbI, OKa3blBalo-
WMMK BIMSIHWE HA NPOAYKTUBHOCTb BblpallMBae-
MbIX KYNbTYP.

XUMWUYECKASA TEXHOJIOTUA U 3KONI0INA

CywectByeT  psaf  CeNbCKOXO3MCTBEHHbIX
KYNbTYp, CEMEeHa KOTOpbIX C LieNbi0 BblpaLLMBaHMS
paccafbl U3HAYaIbHO BbICAXKMBAIOT B CMELMANTBbHbI
nUTaTeNbHbIM MOYBOrPYHT. TakoM npuem LWMPOKO
MCNOMb3yeTcs KaK KPYMHbIMK, TaK U HeBONbWMMM
X034MCTBaMU, B TOM YMC/IE€ UHAMBUAYANbHBIMU Ca-
[0BOJAMM Ha YACTHbIX NMOABOPbAX MO0 B AOMALl-
HUX YCNOBUSIX.

B Toproeoit cetn Pecnybnuku benapych peanu-
3yeTcs Lenblii CNeKTp MCKYCCTBEHHbIX MOYBOrPYH-
TOB Pa3/IMYHOrO HA3HAYEHWUS M COCTaBa OT Pa3HO-
06pa3HbIX NPOU3BOANTENEN.

MNpenctaBnsano wHTepec nNpoBecTy BblbOpou-
HbIA KOHTPO/Ib NMOKa3aTenei KayecTBa HEKOTOPbIX
MCKYCCTBEHHbIX MOYBOTPYHTOB /151 BbIPALLMBAHMS
paccagpl. B yactHocTH, cooepxxaHue B HUX pacTBo-
pumbix B kncnote dopm Zn, Cd, Pb, Cu v Hg -
TSKENbIX MeTannos, Tpu u3 kotopbix (Cd, Pb n Hg)
SBNSIOTCS TOKCUYHBIMM 3NeMeHTaMu, a ABa (Zn u
Cu) - MyrKpo3anemMeHTaMu, a Takxke pH v ynenbHyto
3NEeKTPUYECKYIO MPOBOAMMOCTb BOOHbIX BbITSXKEK.

HeobxooMmMo OTMeTUTb, 4TO 3TU MOKa3aTenu
HOPMUMPYIOTCH, YTO CNedyeT, Hanpumep, U3 nocTa-
HoBneHust 514-MM [9]. HopmatuBHble nokasate-
NN UCKYCCTBEHHbIX MOYBOrPYHTOB NpeACTaBfeHbl
B Tabnuue 2.

Tabnuya 1 - MpedenbHo donycmumsble KOHUEHMPauuu NOOBUXHbIX POpM MAXEbIX MEMAnos 8 noyse

HaumeHoBaHue
Mepb CBuHew,
MeTanna
MoK, mr/kr 3,0 6,0

s =

LmHk Kaamui Prytb

230 0,5 0,5

Tabnuya 2 - HOpMCImUBHble nokasamesiu UCKycCmeeHHbIX No4s0epyHImos

HaummeHoBaHue
nokasarens
CopepxkaHue noaBmx-
Hblxpd)o M TSKENbIX Menb Lk
P He 6onee 2-3 He 6onee 23
MEeTasnoB, Mr/Kr
Banosoe copepykaHue
Aep Menb Lnnk

TAXKENbIX METAINOB,

He 6onee 117
Mr/Kr
Peakuus cpenpl: pH

YoenbHas anekTpo-
NpoBOAHOCTb, MSM/CcM
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He 6onee 198

3HayeHua nokKasarenemn

CBuHel, Kagmui | PTyTb
He 6onee 3 - -
CBuHel, Kanmui PTyTb
He 6onee 65 He 6onee 2 He 6onee 2
5,5-71
He 6onee 3
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LLE/1b PABOTbI

MeToa0oM MHBEPCMOHHOM BOJILTAMMEPOMETPUM
NpoBecTM KOHTponb conepxarus Zn,Cd,Pb,Cu v
Hg,a Takxe onpenennts pH v yoenbHyto 3nekTpu-
YeCKy NMpoBOAMMOCTb BOLHbIX BbITSXEK 06pa3LL0oB
NMOYBOrPYHTOB, NPefAHAa3HAYEHHbIX ANS BblpalMBa-
HMS paccagbl CeNbCKOXO3AMCTBEHHBIX KY/bTYP.

B kayectBe 06bEKTOB MCCenoBaHMS BblOpaHbI
006pasLbl paznnMyHbIX MOYBOrPYHTOB YHUBEPCASb-
HOFO Ha3HA4YeHWs M NpefHa3HaYeHHbIX A4S Bblpa-
LWMBAHUA OMNpPEAEeNeHHOro B1aa KynbTyp, @ Takxke
[N KOMHATHOTO LBETOBO/ACTBA.

HaumMeHOBaHMA M OCHOBHblE XapaKTEPUCTUKM
00pa3sLoB MCCneoBaHHbIX MOYBOrPYHTOB MpuBe-
[eHbl B Tabnuue 3.

METOOWMKA SKCIMEPUMEHTA

C uenbto onpepenenus pH . ynenbHon anek-
TpU4YeckoW NpPOBOAMMOCTM B COOTBETCTBUM C Tpe-
6oBaHmsamm FOCT 26423 —85 [8] roToBMIM BOAHbIE
BbITSXKKM M3 0OpasLOB MOYBOrpyHTOB:. Ans 3TOro
npobbl NoYBOrpyHTOB Maccon no 30 r B3BelwuBa-
JIM C norpewHocTbto He 6onee 0,1 r, nomewwanu B
KOHMYecKue Konbbl M [00aBASAM MEPHBIM Ln-

AuHapoM no 150 MA AUCTUANMPOBAHHOW BOABI.

MonyyeHHy CycneHsnio nepemellnBann B Tede-
HME 3 MWMH C MOMOLLbI0 MAarHMTHOM MELanKnU U
OCTaBAS/IM HA 5 MUH A1 OTCTauBaHMS.

YoenbHylo 31eKTpOnpOBOAHOCTb  OMpeaensnm
koHpyktometrpoMm HANNA HI 8733 nytem norpy-
XEHMS [OaT4MKa KOHAYKTOMETpPA B MOJSTyYEHHbIE

3KCTPakTbl. Mocne Kaxporo onpefeneHus Aatymk
TLWLATENBHO NPOMbIBAAN AUCTUNIMPOBAHHOM BOLOM.
C nomoubto koHaykTOoMeTpa—-conemepa HANNA HI
8734 B NOArOTOBNEHHbIX 3KCTPaKTaxX OMNpenensniu
Takxe 06LLy0 MUHepanM3auumio.

M3mepenne pH cycneHsuii MoYB BbINOMHAAM C
nomoulbto pH-metpa mapku pH-150M, npepga-
pUTENbHO OTKaNMOPOBAHHOIO Mo TpeM BydepHbIM
pactBopam ¢ pH 4,01; 6,80 n 9,18, npurotoBnex-
HbIM M3 CTaHAAPT-TUTpOB. [lokasaHus npubopa
CYMTbIBANIM HE paHee,YeM yepes 1,5 MUH nocne no-
TPY>XeHWS 3NEeKTPOLOB B U3MEPSAEMYIO Cpeay.

Onsa onpepenenns Zn, Cd, Pb, Cu v Hg B
BbITSXKKAX MOYBOTPYHTOB MPUMEHSIN METO[L WH-
BEPCMOHHOM BOJIbTAMMNEPOMETPUM, YCMELWHO WC-
NnoJIb30BaHHbIM paHee Ha kKadeape PU3IMKOXMMUM
MaTepUanoB M MPOU3BOACTBEHHbLIX TEXHOMOMUNA
Benopycckoro rocyaapctBEHHOr0 3KOHOMUYECKOIO
YHUBEpPCUTETA NPU UCCIEL0BAHUSAX PA3NINYHBIX BU-
[0B MULLEBON NpoayKumn [9-14].

Bce BoaHbIe pacTBOpbI A4/19 NPOBEAEHUS aHaNM-
32 NOYBOTPYHTOB HA COAEPXKAHWE B HUX TAXKENbIX
METaNNI0B FOTOBUAM Ha [ABaXAbl AUCTUNIMPOBAH-
HoM BoAe (BuancTnnnsr).

M3BneyeHne pacTBOpUMbIX GOPM METANNOB U3
MOYBOrPYHTOB C LLE/IbIO MX NOC/eYHOLWEro onpeae-
nennsa nposoamnun 0,35 M BOAHbIM pacTBOPOM My-
paBbMHOM KMCnoThl. ng 31oro npobbl NOYBOrpyH-
TOB Maccoi no 10 r B3BewWwMBanmM C NOrpeLHOCTbO
He 6onee 0,1 r, noMewanu B KoHMYeckme Konbol,
nobasnanu umannapom no 50 mn 0,35 M BogHoro

Tabnuya 3 - HaumeHosaHue u xapakmepucmuka 06pasy,08 no4802pyHmMos

va o

Ne
HaumeHoBaHue Xapakrepucruka
o6pasua
1 «[lpy>XHble BCXoAabl» YHMBEpPCANbHbIMA NOYBOTPYHT
2 «KuBom Mup» [PYHT NUTaTENbHbIA YHUBEPCA/bHbIN
3 «MeyTa 60TaHMKa» [pyHT nuTaTenbHbIi N2 2 ang 6eroHnin n nenaproHun
YHUBEpCanbHbI NOYBOTPYHT A/151 KOMHATHOMO
4 «Lapuua uetos»
LLBETOBOACTBA
MuTaTenbHbIN YHUBEPCANbHbIM TPYHT AN BbIPALLMBAHUS
5 «lacnapap. Yyno-nomumpop» y P Py P
paccafbl NOMWA0POB
MuTaTeNbHbIN YHUBEPCANbHbIV FPYHT 415 BblPALLMBAHUS
6 «TERRAVITA» BCEX BWUIOB OBOLHbIX, ATOAHbIX KYNbTyp, LBETOB,
paccaabl. ConepxuT 6uorymyc
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pacTBoOpa MypaBbUHOM KUC/IOTbI, MEPEMELLUBANN U
OCTaBAANM AN9 IKCTparnpoBanus Ha 24+0,6 u. o-
JTy4eHHble BbITSXKKM (IKCTPaKTbI) OTOMABTPOBbLIBANU
ABaXAbl Yepes cknagvatbin dunbtp. M3 aKCTpakToB
otbupanu annkeoTbl o6bemom 0,1 mn, pacTBopsnu
B8 10 mn ¢doHosoro 3nektponuta (0,35 M BoaHbIN
pacTBOp MypaBbWHOM KUCIOTbI) M 3aTEM NPOBOAM-
JIM @HaNM3 Ha cofepykaHune TKeNbIX METannoB..

Onpepenenne Zn, Cd, Pb v Cu B BbITSX-
Kax MO4YBOTPYHTOB NPOBOAMAM HA aHanusatope
BOJIbTaMMNepoMeTpuyeckoM Mapkn TA-4 ¢ npu-
MEHEHWEM aManbraMMpOBAHHOIO cepebpsHoro
WHOMKATOPHOIO  3NM1eKTpoja, xnopcepebpsHoro
3NeKTpona ~CPaBHEHWS, KOTOPbIA ABNSNCS Takxke
BCMOMOraTe/ibHbIM 3/1EKTPOAOM.

JNEeKTPOXMMUYECKY ~ OYUCTKY  WMHAMKATOp-
HOro anekTpoga mpwu onpepenedun Zn, Cd, Pb
M Cu BbINOJHAAN FONEPEMEHHON KATOAHOM
M aQHOLHOM nonsipusaument. npu MOTeHumanax
- 1200 n +100 MB cooTBeTCTBEHHO B TeueHue
20 c. HakonneHve MeTaNNOB HA, NMOBEPXHOCTM
PTYTHOrO 3/1€KTPOAA MPOBOAMAM MPU. MNOTEHUMANe
-1350 mB B TeueHne 20-40 cekyHpa. YcnokoeHune
pactBopa - npwu noTeHumane -1150 mMB B Teuve-
Hue 10 c. Peructpaumio aHo4HbIX BOIbTAMNEPHbIX
KPVBbIX OCYLLECTBASIM MPU CKOPOCTU pa3BepTKM
noteHunana 80 MB/c Ha doHe 0,35 M BogHoro
pacTBOpa MypaBbMHOW KMCIOTbl B MHTEpBane no-
TeHumanos oT-1150 po +100 mB.

BbITSKKM  MOYBOrpYHTOB aHanAM3MpOBaNM Ha
conepxaHve Hg C nomoublo BoJbTamMnepomer-
pUYeckoro aHanusatopa Mapku ABA-3, npuMeHss
YINEeCUTaNNOBbIA MHAMKATOPHbINA 3MEKTPOA, XJ10p-
cepebpsHbI 31eKTpoA, CPAaBHEHMS U NAATUHOBbLIN
BCNOMOraTenbHbIA 3n1eKkTpod. AHanu3 nNpoBOAMIM
B YC/OBMSX, OMUCaHHbIX B pabote [15]: oumcrka
YINeCcUTanIoBoro UHAMKATOPHOrO 3MEeKTPoAa npu
noteHuunane +450 mMB B Teyenune 10 ¢; HakonneHune
PTYTU Ha MOBEPXHOCTU MHAMKATOPHOrO 3NEKTPOAa
npu noteHumane -1200 mMB B TeueHne 60-90 c;
yCrNoKoeHWe pactBopa npu noteHumane +50 mMB B
TeyeHue 3 c. Pernctpaumio BONbTaMNepHOM Kp1BOM
BbIMOHAMM MPU CKOPOCTW pa3BepTKM NOTeHLMana
5 B/c Ha ¢oHe BOAHOrO pacTBopa 3NeKTPONUTa, Co-
nepxauero 0,4 mons/n H,80,,0,1 mons/n KNO,
1 0,001 monb/n TpunoHa b.

[lns ycTaHOBNEeHMS HEM3BECTHBIX KOHLEHTPaL M
TSXKENbIX METaNNoB MPUMEHSNM MeTof, [00aBOK,
MCMONb3ys CTaHAAPTHbIA pPacTBOP, COAEPXKALLMMA
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no 2 mr/n Zn,Cd, Pb v Cu, KoTOpblii rOTOBUAM HA
ocHoBe [0CyaapCTBEHHbIX CTaHAAPTHbIX 06pa3LoB
(FCO) u bupmctunngre. OToenbHO M3 OKCUAA PTYTH
(1) mapku «XY» rotoBMnM CTaHAAPTHbIA pacTBop,
COAepXKaLmi 2 Mr/n pTyTi.

Pacuetr copepxanus Zn, Cd, Pb v Cu BbI-
MOMHSAAM MO PA3HOCTU BOJSILTAMMEPHbIX KPMBbIX
npobbl 1 dhoHa, Npobbl ¢ A06ABKON CTAHAAPTHOrO
pactBopa 1 GOHa C MOMOLLbIO CNeLManu3npoBaH-
HOW KoMnbtoTepHOM nporpammbl «VALabTx», a Hg
- C MNOMOLLbID KOMMIEKCHOW CneLuann3MpoBaH-
HOM KOMMbKTEPHOW MNPOrpamMmbl, NOCTABASEMOM
OAO «bypesecTtHuk» (CaHkT-lNeTepbypr) coBmecT-
HO C BONbTAaMMEpPOMETPUYECKMM aHANM3aTOPOM
Mapku ABA-3.

MN3mepeHne yaoenbHOM 3NeKTPONPOBOAHOCTH,
obwer MuHepanusaumun, pH Kaxpon cycneHsmu
MOYBOrPYHTA, @ TaKXKe OnpefeneHne coLepiKaHus
TSXKENbIX METANN0B B BbITSHKKAX BbIMOJHANIM MO
yeTblpe pasa. Bce pesynbtaThl 06pabaTbiBanu Me-
TOAOM MaTeMaTM4eCcKOoM CTaTUCTUKM: paccyMTaHbl
OTHOCWTE/IbHbIE CTaHAAPTHbIe OTKNOHeHus (ST) u
MHTEpPBasibHble 3HAYEeHWs NpU AOBEPUTENBHON Be-
posatHocTn 95 % (*Ax) [16].

PE3Y/IBTATbI M X OBCYXOEHWE

Pe3ynbtaThl M3MepeHUs yaenbHOW 371eKTponpo-
BOZHOCTM, 00LLEN MUHEpanu3aLum 1 3HavyeHus pH
BOZHbIX BbITSKEK 0O6pa3LOB MCCAELOBAHHbIX MOY-
BOrPYHTOB NpeAacTaBfieHbl B Tabnuue 4.

BuAHO, 4TO HaMMeHblUMEe 3HAYEHMUS YOEeNbHOM
3M1EKTPONPOBOAHOCTU M 0OLLel MWUHepanusaumu
XapakTepHbl ang-06pa3uos nous N2 6 u N2 1, ko-
TOpble SBASKTCS YHUBEPCANbHbIMU AN BblpaLLU-
BaHWUS BCEX BMAOB OBOLUHBIX M ArOAHbIX KYIbTyp,
LBETOB M paccagbl. Hambonbluee xe 3HauYeHue
YAENbHOM 3N1EKTPONPOBOLHOCTM W 00LLEN MUHEpPa-
nM3aumm nonyyveHo ang obpasua noysbl N2 5, npes-
Ha3HaYeHHOro AN1s BblpalLMBaHUS paccasbl NOMU-
[L.opoB. B 3T0M 06pa3Le pacTBOPUMBIX COME TakxKe
copepxutcs B 5,5 pa3 bonblue,yem B obpasue N2 6.
MuHumanbHoe 3Hadyenne pH (4,68) yctaHoBneHo
npu aHanmn3se obpasua noysbl N2 3, npeaHa3Ha4YeH-
HOro Afis BblpaliuMBaHusi OErOHUIA U MenaproHui.
Mpu aHanuse obpasua N2 5 3Hauvenne pH ycra-
HOBJ/IEHO PaBHbIM 5,47, 4TO CBUAETENLCTBYET O C/la-
6okucnoi cpepe. 3HaueHve pH obpasuos N2 1, N®
2,N2 4 1 N2 6 COOTBETCTBYET HEMTPANIbHOM Cpeae.

ConocTaBneHue MOMYYeHHbIX 3HadveHuid pH
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Tabnuya 4 - Pesynsmamel usmepeHus ydensHol 3nekmponpogodHocmu, obwel muHepanusayuu u pH 600Hbix

BbIMSIHEK 06PA3L08 N0Y802PYHMO8

YpaenbHasi aneKTPonpoBOAHOCTb

=)

(Tabn. 4) ¢ HOpMATUBHbBIMMK MOKa3aTenamu (Tabn. 2)
MoKasbIBaeT, uyTo Ang obpasua noysbl N2 3 («Meuta
6oTaHnka») pH MeHblue HWXHEro npegena Aomny-
CTUMbIX 3HauyeHui. BeposaTHO, 3TO CBS3aHO C Tem,
YTO MOYBOrPYHT MPUMEHSETCS ANS BblpaliMBaHMS
LBETOB HEroHUM 1 NenaproHui, N9 KOTOPbIX ONTH-
ManibHbIMU SBNAKOTCS 60Nee KUC/Ibie MOYBOrPYHTBI.
[lna ocTanbHbIX UCCIE[0BAHHbIX 00pa3L0oB 3Hayve-
Hue pH cootseTcTByeT TPebOBaHMAM NOCTaHOBANE-
Huga 514-MM1 [9].

YTo KacaeTcsi ynenbHOW 3N1eKTPONpPOBOAHOCTH,

O6uwas MMHepanusauus

Peakuus cpenbl

Ne OTHocuTtenbHoe | WUHTepBanbHoe | OTHocutenbHoe | UHTepBanbHoe | OTHocuTenbHoe | WHTepBanbHoe
o6pas- cTaHAapTHoe 3Ha4eHue, cTaHpapTHoe 3HauveHwue, cTaHpapTHoe 3Ha4eHwue,
ua OTKIOHEHMe, Xep T O OTKIOHEHMe, C,* AC, OTKIOHEHMe, pH * ApH
S, % mSm/cm S,.,% mr/n S.,%
1 1,44 0,4 0,008 1,5 278%6 0,6 6,94 £ 0,06
2 J 1,49 1,2 +£0,025 13 553+10 0,6 6,98 £ 0,06
3 | 1,50 1,1+0,023 13 54310 0,8 4,68 £ 0,05
1,55 0,6 0,013 1,5 2986 0,6 6,96 £ 0,06
5 1,40 1,8 £0,035 1,2 994 + 16 0,7 5,47 £ 0,05
6 1,20 0,3 + 0,005 1,6 1824 0,6 6,70 + 0,06

TO AN BCEX UCCef0BaHHbIX 06pa3LL0B NOYBOrpYyH-
TOB 3TOT NOKa3aTe/lb He NPeBbIWAET HOPMATUBHbIX
TpeboBaHwuii (Tabn. 2).

Ha pucyHke 1 B kauyectBe npumepa npeacras-
NeHbl aHOAHbIE BOJIbTAMMEPHbIE KPUBbIE, MOYYEH-
Hble npu onpeaenevnn Zn,Cd, Pb v Cu B 06pa3ue
3KcTpakTa nousbl N2 6 «TERRA VITA» ¢ nomoLbto
aHanu3aTopa BonbTamMnepomeTpuyeckoro TA-4.

BuaHo, 4TO Ha BONIBTAaMNEPHOW KPpMBOM (POHOBO-
FO 3NEKTPONANTA MUKM TOKA OTCYTCTBYHOT, YTO CBUAE-
TesIbCTBYET O uncToTe (OHOBOrO 3nekTponuTa. Ha
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1 - ¢poHoso20 3nekmponuma (0,35 M 600H020 pacmeopa MypassuHol KUCIOM®bI);
2 - npobel 06pasya skcmpakma no4esl N2 6 (TERRA VITA);
3 - npobsl 06pazya skcmpakma noysel N2 6 (TERRA VITA) ¢ dobaskoli cmaHdapmHo20
pacmeopa, codepxauie2o no 2 M2/n UUHKA, KAOMUS, CBUHUA U MEOU
PucyHok 1 — AHOOHbIE 80/1bMAMNEPHbIE KPUBLIE
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aHOJHOM BONbTaMMNepHOW KpuBOW npobbl obpasua
3KCTpakTa noyBbl N2 6 MMETCS YeTKO BbIpaXKeH-
HbIM MUK TOKa B obnactn noteHumanos -1 +-0,8 B
M HebOo/blUME MUKM TOKa B 061aCTU NOTEHLMANOB,
-0,44 + -0,32 n -0,12 + +0,45 B, koTOpble CBUAE-
TENbCTBYKOT O NPUCYTCTBMM B obpasue Zn, Pb u
Cu cooTBeTcTBeHHO. [Mocne gobasneHns K npobe
0,05 M cTaHZApTHOrO pacTBOpPa, COAEPXKALLErO MO
2 Mr/n Kaxnoro u3 onpepensieMblx MeTansoB, UH-
TEHCMBHOCTb MMKOB TOKOB okucnieHus Zn, Pb u Cu
CylLecTBeHHO Bo3pacTaert. [JononHuTenbHO B 06na-
ctv noteHumanos ot -0,55 no -0,40 B Ha aHoaHOM
BOJIbTAMMNEPHOM KpMBOWM Npobbl C 40OABKOW CTaH-
[ApTHOrO pacTBopa MosBASETCS MUK TOKa OKuce-
Hus Cd.

AHANOIUYHbIA XapakTep BOMLTAMMEPHbIX KpU-
BbIX Mpobbl M Npobbl ¢ L0O6ABKOM CTAaHAAPTHOrO
pacTBopa HabnwpaeTcs ang BCex MCCef0BaHHbIX
06pa3uoB 3KCTPAKTOB NMOYBORPYHTOB. [10 pa3HoCTH
MHTEHCUBHOCTEW NMWKOB TOKAa. B mpobe fo v nocne
BHeceHMs Ao6aBKM CTaHAAPTHOFO PacTBoOpa onpe-
LenseMblX MeTansoB C MOMOLLbIO Cneuuannsnpo-
BAHHOM KOMMbloTepHOM nporpamMmbl «VALabTx»
paccunTtaHo cogepxanue Zn, Cd, Pb v Cu B 3kc-
TpakTax BCeX WCCIefoBaHHbIX 0Opa3sLOB MOYBO-
rpyHTOB. Pe3ynbTaThl NpeacraBneHsbl B Tabnuue 5.

KpuBble pa3HOCTM QHOLHbLIX BONLTAMMEPHbIX
KPUBbIX MPOo6bl MU POHOBOIO 3NEKTPONNTA, @ TAKXKE
npobbl ¢ 406aBKOM CTaHAAPTHOrO pacTeopa U ¢o-
HOBOTO 3/1eKTPO/IUTA, 3aperncTpUpoBaHHble C Mo-
MOLbI0 aHanusaTopa Mapku ABA-3 npu aHanuse
3KkcTpakTa nousbl N2 3 («Meuta 60TaHMKa»), npuBe-
[LleHbl HA PUCYHKe 2.

Ha BonbTamnepHOM aHOAHOM KPUBOM Pa3HOCTM

XUMWUYECKASA TEXHOJIOTUA U 3KONI0INA

L, mkA

6,0 |

4.5

E,B

-0,45 -0,15 0,15 0,45

1 - npobsi 0b6pazya skcmpakma noyssl N° 3 («Meuma
60maHuKa») u poHo08020 31eKmMpoauUMa;

2 - npobel 06pasya skcmpakma noyssl N2 3 ¢ dobaskoli
CmMaxHdapmHo20 pacmeopa u PoH08020 3/1eKMpoaUMa

PucyHok 2 - BonbmamnepHvie aHOOHble Kpugble
pasHocmu

npobbl M GOHOBOro 31eKTPoNnTa, Kak BUOHO HA
pucyHke 2 (kpuBas 1), B MHTEpBane MOTEHUMANOB
o1 -230 MB po +220 MB umeeTcs MakcMMyMa Toka
okucneHnn Hg. Mpu BBEAEHUM B aHaNU3MpPyemyto
npoby po6aBkM CTaHOAPTHOrO pacTBopa pTyTH
MaKCUMyM TOKa OKMC/IEeHUS MpOMOpPLMUOHANbHO
yBenuumBaeTtcs (kpusas 2).

AHaNOrNYHbIA XapakTep W3MeHeHUs KPUBbIX
Pa3HOCTM aHOAHBIX BOJIbTaMMEPHbIX KPUBbIX NPOObI
3KCTPAKTa MOYBOrPYHTa, @ Takxke Npobbl IKCTpaKTa
MOYBOrPyHTa € [0GABKOM CTaHOAPTHOrO pacTBopa
pTyTM 1 HOHOBOFO 3neKTponuTa Habnosaercs ons
BCEX MCCNef0BaHHbIX 06pa3LL0oB NOYBOrpyHTOB. 10

Tabnuya 5 - CooepmaHue nodsustsix popm Zn, Cd, Pb, Cu u Hg 8 M2 Ha 1 k2 no4sozpyHma

-~ a

Ne CopepxxaHue meTansna, Mr/Kr noyBbl

"o | Zn vl oca || e |%p Cu v g |
1 29%#0,10 | 2,5 | 0,04+0,003 | 48 | 0,12%0,007 | 44 | HeobHapyxeHa - 0,1i i"O,rOE)7 | 43
2 300,10 | 2,5 | 0,100,006 @ 4,5 | 0,10*0,006 | 4,5 | He obHapyxeHa 0,14 £ 0,009' r 44
3 360,11 2,2 | 005+0,003 | 4,7 | 0,13+0,008 | 4,4 | HeobHapyxeHa 0,27 £ 0,013 ) 3',6‘
4 2,3+0,08 | 2,6 | 0060004 @ 46 | 0,100,006 | 4,5 | HeobHapyxeHa 0,05*0,003 | 4,7
5 26%0,09 | 2,6 | 0040003 48 | 0,070,004 @ 4,6 | HeobHapyxeHa 0,06 £0,004 | 4,6
6 33+0,11 | 24 | 0,03+0,002 | 50 | 0,150,009 | 44 0,10 £ 0,006 43 | 0,13+0,008 | 44
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XUMUYECKAA TEXHOJIOTUA U 3KOSI0TNA

OTHOCUTENIBHOMY M3MEHEHUI0 MHTEHCUMBHOCTU MNU-
KOB C MOMOLLbI KOMMIEKCHON CneLmanu3npoBaH-
HOM KOMMbIOTEPHOW MPOrpamMMbl PaAcCYUMTAHO CO-
Lep>XaHue pTyTU B KCTPaKTe BCEX MCCEN0BAHHbIX
HauUMeHOBaHWI NOYBOrPYHTOB. Pe3ynbTathl pacue-
TOB: MHTEPBA/IbHbIE 3HAYEHUS COAEPXKAHUS PTYTU
B 3KCTpaKTE NOYBOrPYHTOB U OTHOCUTENbHbIE CTaH-
[LapTHbIe OTKIOHEHWsI MPeacTaBneHbl B Tabaumue 5.

M3 Tabnuupl 5 BUAHO, YTO BO BCEX 3IKCTPAKTaX
MCCAEeN0BaHHbIX MOYBOTPYHTOB COAepxatbcs Zn,
Cd,Pb v Hg.pwn 310M BonblUe BCEro B IKCTPaKTax
copepxutcs.Zn (2,3 — 3,6 Mr/Kr) u MeHblUue BCero
- Cd (0,03 =.0,10 mr/kr). Copepxxavue Pb u Hg
NPMMEPHO OAMHAKOBO M NMWb B 2 pas3a bonblue,
yeM Cd. YTo KacaeTcd Meom, TO 3TOT MeTaNN B He-
60/bLIMX KONMYECTBaX 0BHAPYXEH TONMbKO B 3KC-
TpakTe 0bpasua nouBorpyHTa N2 6 («TERRA VITA»).

CpaBHeHMe OaHHbIX, NpeACTaBAeHHbIX B Tabnu-
ue 5, c NAK (tabn. 1) 1 HOPMATUBHBIMKU 3HAYEHU-
aMun (Tabn. 2), nokasbiBaeT, 4TO BO BCEX McCneno-
BaHHbIX 00pa3Lax MCKYCCTBEHHbIX MOYBOrPYHTOB
copepxaHue noasuxkHblx dopm Zn, Cd, Pb, Cu
n Hg cywecTtBeHHO HWXE pernaMeHTUPOBAHHbIX
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(2004), lMepeyeHsb npedenbHO AONYCMUMbIX KOH-
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3Ha4YeHu. DTO CBUAETENbCTBYET O COOTBETCTBMM
BCEX M3Yy4YeHHbIX 06pa3L0B UCKYCCTBEHHbIX MOYBO-
rpyHToB TpebosaHuam THIA [4—6, 9].

BbIBOLbI

1. MokasaHo, uto 3Ha4yeHns pH BOAHbIX BbITA-
ek 06pasuoB N2 1,2,4,5 n 6 nccnenoBaHHbIX MOY-
BOFPYHTOB HaXoAsTCs B Npenenax, pernaMmeHTupy-
embix THIA [9]. Ins obpasua N2 3 3HaueHne pH
MEHbLUIE HMXXHEro npegena AonyCctnuMblX 3HaYeHUM
(5,5) n cocraBnsiet 4,68.

2. Hanbonbluee 3Ha4YeHUE yAENbHOM 31eKTPo-
NPOBOAHOCTM U OOLEel MWHEepanu3aumMmM Xapak-
TepHo Ana obpasua noysbl N2 5 («facnagap. Yyno-
noMuaop»), NpefHa3HaYeHHON A1 BblpaLLMBaAHUS
paccazbl NOMUAOPOB.

3. YCTaHOBMEHO, YTO B 3KCTPAKTaX BCEX U3YYEH-
HbIX 06pa3LL0B NOYBOrpyHTOB copepxaTbcs Zn,Cd,
Pb v Hg B KonnuecTBax, He MpeBbILAOLWNX pe-
rMaMeHTUPOBaHHbIE 3HaYeHUs. Meab B HEBONbLIMX
KONM4yecTBax 0bHapyXeHa TONbKO B 3KCTPakTe 006-
pa3ua noysorpyHTa « TERRA VITA».
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