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[NPOTEOIMTHYECKAS AKT HMBHOCTbS IIOYB KAK
OKA3ATEJIb TOMEOCTA3A SMAPOTOIIA [TPH POIOLLEH
ATEJbHOCTH MIIEKOITUTAIOUIUX B CTEITHBIX JECAX

B YCJIIOBUSIX AHTPOIIOTEHHOL O 3ATPSI3HEHHUS

FPElova gisrbHicTs MiKpoMaMaJiiii B ymoBax 3a0pyanents
™t Ni), BeAe J0 BCTaHOBJIeHHs OpOTeo iTHIHOT aKTHBHOCTI TPYHTIB, aj1e 3aj0exmTH Big
TicoBHX GioreomeHozis i ¢ BRATHBUM (haKTopoMm,

2 BH3HAYeHHN MPOTeo iTHYHOT
EEOC T rpym'in} BaZJIHBUM NOKA3HMKOM. Npoiecin romeccrasy snadoeronmy B JHicoBHX
CTeMax., . .

FPYHTIB BAKKHMEH MeTaIaMHE

5 9Hcne HauboNee aKTHBHBIX H ONaCHBIX C 3KOJIOTMYECKOH TOYKH 3peHus
®3SCKHX BEIIECTB, KOTOPhIE MOCTYMAIOT B 6uocoepy ¢ BrIGpocamu IIPOMBIII~

X TIPEANPHATHH, 0CO60E MECTO 3aHMMAIOT TSKebIe METaJUlbl, B YaCTHOCTH
A H HUKenb. MIX mocTyruienue moxer CITYXHTh PUYMHOH HAPYIIEHHS ITPO-
% AH3HEACATEJIbHOCTH JKUBBIX OPTraHU3MOB B 3padoTorne u B 1ENIOM BO BCem
~OUCHO3e, KOTOPEIH MMEET BaXHOE (YHKIHOHANbHOE 3HaYEHHE B CMATYeHHH
==X KIHMaTHYECKHX (akTOpoB H B 06meM TIpOLIeCCe PUPONHOrO O3MOPOB-
= [IPH TEXHOT€HHOM NpeccHHre. B cBs3M ¢ 3TuM BO3HHKAET HEOOXOMUMOCTD
2= QYHKIIHOHATBHBIX 3JIEMEHTOB M KOMIIOHEHTOB OHOreOLIeHO3a, KOTOpbIE
© OKashlBaTh BIMSHHE Ha O6IIMe MPOHECCH roMeocTasa JIECHBIX 3KOCHCTEM.
B¢ KOMIOHEHTOM B 3KOCHCTEME MOXKET BBICTYNATh

3001eH03. Mukpomamma-
¥2K MaCCOBEIH 3JIEMEHT 300LIEHO03a, KaK Pa3 M BRICTYyMAaOT MEXAHHU3MOM, KO-

M= DACIIMPSET aNanTHBHBIE BO3MOKHOCTH snadoro
=<MaeT ydacTHe B ero gopmuposanuu. OnHa 3
BMCATHIA HA d0adoTon 3akmovaercs B NpPOSBIIEH
# B YaCTHOCTH, POIOIIEH HesATeIbHOCTH [3]

8 pesynbTarte poomeit mesTensHocTH MHKpOMaMMaJui, Nnpexne BCero, us-
B0 TCs PHU3HKO-XMMHYECKHE CBOHCTBA snadorona, vanpasneHusie B CTOpPOHY

T<SIIEHHS, YTO BJIEYET 33 coboii u H3MEHEHHe 6HOJ'IOTH'~IBCKOﬁ AKTHBHOCTH

* 2K, 10 CPAaBHEHHMIO C HETPOHYTELIMH NIOYBOPOEM Y9aCTKaMH — KOHTPOJIEM, B
* [IOPOEB yBeNHIHBaeTCA GHOPa3HOO6pasHe, KONHUECTEeH A 1 Ka4eCTBEH-
FEDAKTEPUCTHKH MOYBEHHOM MUKPOQIOpLI, Me30¢ayHsl, MHKpOapTpomnox,

4 H, KaK CJIEACTBHE, HAKOILUIEHHE CyMMAapHOro KOJIHYECTBA CBOGOMHBIX
SHCIOT, HHTEHCHBHOCTH MOYBEHHOIO AbixaHus. OnHum
20MHUX OOMIYIO HANPSXEHHOCTS TIPOHCXOAAIINX B MOYBE
“3y9€HHE (PEPMEHTATHBHON AKTHBHOCTH — KaTaTHTHYECKOH aKTUBHOCTH
‘AUHMOHHEIH MeTonm). CyTh MeToma 3axkmouaercs B TOM, 4TO O BEJHYHHE
*C-THTHIECKOH aKTHBHOCTH CYIAT MO MHTEHCHBHOCTH Pa3pyleHus xenatu-

® L1108 H3 (POTOTUIACTHHKAX, Pa3MEIEHHbIX B H3y9aeMbIX y4yacTkax 3maco-
[1.2;4]. .

Na ¥ B 3HAYUTENIBHOM Mepe
TaKHX QOPM BIHAHHS MHK-
HH MEXaHUYECKOro BO3Neli-
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C UeNBIC M3YYEHHS BIAHSHHMS DOIOLIEN AESTENBHOCTH MHKPOMAaMMaliHP
06pasopaHHE MEXaHH3Ma rOMeocTasa 31adoTona B CTENHBIX NECAX HAMM 6
3ANOKEHB! IKCIEPUMEHTATbHEIE TUIOWIANKH, C NOPOAMH ¥ §e3 HHX, C BHECEHH:
nousy pazmuuHoro xonuuectsa Cd u Ni, COOTBETCTBYIOLIMX 3arps3HEHHIO
MK, ¢ nocRenyouiMM OnpeaeNeHHeM KaTATHTHYECKON aKTHBHOCTH B NOYBE
PaTHIHOM TIEPHONE SKCIO3MLIMHK nosunoTanToB (1 1 3 Mecsna).

TIpu BHECEHHH TIOJUTIOTAHTOB B MOYBY pE3KO CHHIKAETCH €€ TPOTEOJIHT
cxas akTMBHOCTB. Tak, wepe3 mecau nousa ¢ Cd yMeHbINAET NPOTEONUTHYEC
AKTHBHOCTh B HCKYCCTBEHHBIX My6GOBLIX HACAXASHHAX HA ruakope B 2,54 u
paza x xoHTpomo npu I[IJIK 1 u 5 coOTBETCTBEHHO. IIpuuem, HauGonpuiee
KEHHE TPOTEONHTHYECKOH AKTMBHOCTH HabMIONAeTCs HA BEPXHEM H3ydae
nouseHHoOM ropu3oHTe 0—10 cM, a2 HAUMEHbILIEE — HA HHJKHEM MMOYBEHHOM I
soHTe 20-30 cM. Poomas nesTeibHOCTh MUKPOMAMMANHI B 3TUX YCIOBHAX
LET K 3HAYUTENEHOMY YBEIMYEHHIO MPOTEOJHTHYECKOH aKTHBHOCTH IOYBb
CPAaBHEHHIO ¢ 3apaXKeHHOH NouBoi 6e3 nopos B 2,68 u 2,07 pasa npu IJIK 1
coorsercTBeHHO. To ecTh, HabnonaeTCA TEHASHLMA K BOCCTAHOBICHHIO MPO
JHUTHYECKON AKTHBHOCTH MMOYBBI N0 OTHOIIEHHIO K YHCTOMY KOHTpOmo 6e3
u cocrasnger 105,4 % npu IIOK 1 u 126,5 % npu ITIJK 5. IIpu 3tom Haub
{I¥e BENHEMHbI IOBBIMIEHUS IPOTEOJMTHYECKON aKTHBHOCTH NMOUBbI HAbION:
ca Ha Gonee rmy6OKMX MOYBEHHBIX ropU3oOHTax. depes Tpu Mecdua BO3IEHC
TIO/UTIOTAHTA HA 3APDKEHHOM YYacTKe IMO4BhI 6€3 BONEHCTBHA HKHBOTHBIX PO
AWTHYECKAs AKTHBHOCTH TIOUBBI HHXXE TAaKOBOW Ha KoHTpone B 1,49 u 2,33
npu MK 1 u 5 coorBercTBerHo. TIpuueM, MakCHMaJIbHAS NTPOTEOTUTHYECKAS
THBHOCTb TIOYBHI Ha MOYBEHHOM ropusoHTe 10-20 cm. B ycnoBusx 3arpsi3He
nousst Cd ¢ TIIK 1 # 5 Ha Moposx, No CPaBHEHHIO C HEMOPLITOH NOYBOM, MPO
NUTHYECKAs aKTUBHOCTh yBeNHuMBaeTcs B 2,68 1 3,00 paza COOTBETCTBEHHO,
BEET K MONHOMY €€ BOCCTaHOBJIEHHIO. Tak, o CPaBHEHHIO C KOHTPOJIEM,
soccraHaBnuBaercs Ha 180,0 u 128,6 % ripu [1K 1 1 5 cOOTBETCTBEHHO.

Hecxonbko vHaYe BO3AEHCTBYET Ha noysy Ni. Hepes Mecsl NOC/e BHECEHUS
KeNs MPOTEONUTHYECKAS aKTHBHOCTD TIOYBbI YMEHBMIAETCH MO OTHOWICHHIO K KOH
mo B 1,22 u 2,16 pasa npH yposusix 3arpssHennsa IIIK 1 ¥ 5 cOOTBETCTBEHHO.
xe, xax u mpu Cd, HanGonbuiee CHHXEHHE TIPOTEONIUTHYECKOH AKTHBHOCTH HA B
HeM nouBeHHOM ropu3sodTe 0—10 cM, a HavMeHbillee — Ha MOYBEHHOM IOPHU30HTE
30 cm. Poroias NEATENbHOCTh MHKPOMaMMAIMH 3HAYHTENBHO YBEJIHUUBAET ITPC
JHTHYECKYIO aKTHBHOCTb MOYBbLI 0 CPABHEHMIO ¢ 3aPAXEHHBIM YHacTKOM B 2,
2,07 pasa nipu IIIK 1 1 5 cOOTBETCTBEHHO, U, CJIEAOBATENBHO, BOCCTAHABIIMBAC
IO CpaBHEHHUIO ¢ KoHTposieM Ha 105,4 n 126,5 % npu ILIK 1 u 5 cootBercTae
Yepes TpH MECSLA BOJIEHCTBUA TOJUTIOTAHTA NPOTEONMTHYECKOH AKTHBHOCTH M10
110 CpaBHEHMIO ¢ KouTponem coctasnser s [IK 1 - 3,04 pasa, a st ITIK 5 -
pasa. A ¥a nopoe oHa ysenuumsaercs B 1,21 u 1,83 pasa ms ITIK 1 u 5 cooTse
BeHHO. Poiomias fesSTeNbHOCTh MHKPOMAMMAIIMH, B MOYBAX 33DANKEHHBIX HHKE
BOCCTAHABIMBAET HX TIPOTEONHTHHECKYIO AKTHBHOCTb [PH YPOBHE 3arps3HeHu |
1 02 40,0 %, a mpu ITJIK 5 1a 81,4 %.

B noiiMeHHO#H AyOpaBe MPOTEONHTHYECKAS AKTHBHOCTH TMOYBBI HEMHOI'O
e, UeM B HCKYCCTBEHHBIX HAaCaxaeHusx ny0a Ha ruiakope. BHeCeHHUS B 3TY Ti
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S1TMHS TAKXKE CHHIKAET MPOTEONHTHYECKYIO aKTHBHOCTB. ¥Yoke dYepes Mecsi Bo3-
2=%CTBUS NMOJUTIOTAHTa, MO OTHOWIEHHIO K KOHTPOMIO, OHAa CHHXaercs B 1,20 pasza
# .57 pa3d nmpu IIJK 1. u 5 coorserctBenHo. Haubonbimee ee cHuxeHHe Ha
3cDXHEM MOYBEHHOM ropu3oHTe 0-10 cMm, a HauMeHblIee — Ha HHXXHEM U3yuae-
woM MOYBeHHOM ropu3oHTe 20-30 cm. Ha noposx MuxpomamMmanuii HaGmonaercs
w22 1H9E€HHE NPOTEONMTHYECKOH aKTUBHOCTH mo4ssl B 1,70 pasa u 2,10 pasa nmpu
TIK 1 ¥ 5 COOTBETCTBEHHO, TO ECTh €€ BoccTaHoBeHHe Ha 141,5 u 134,0 % npu
TTK 1 u 5 coorBercTBeHHO. Uepes Tpu Mecslia BO3AEHCTBHS MOJUTIOTAHTA [IPOTEO0-
T#THYECKAs aKTHBHOCTh IMOYBEI M0 CPABHEHHIO C KOHTPOJEM YMEHbLIAETCS MpH
T K1~81,28 pa3a, a mpu IIJJK5- 81,46 paza. Ha noposx MHKpOMaMMaTHii, 1o
T 3BHEHHIO © 3apaXeHHBIM KOHTPOJIEM, OHA yBenHuuBaetcd B 2,75 pasa npu ITJK

a2 mpu ITJIK 5 ocraercsa mpaktuuecku Takoi xe. ClenoBareNnbHO, A NOPOS HA
2c3Be ¢ ypoBHeM 3arps3HeHus IIJIK 1, Mbl iMeeM BOCCTaHOBNEHHE MPOTEOIUTH-
#=.KOH AaKTHBHOCTH, MO CPABHEHHIO C. YHCTBIM KOHTpoOJieM, Ha 214,6 %, a mpu
1K 5 - 3Ta BeIMYMHA HE3HAYMTEJIbHA U COCTaBJIgeT Bcero 68,3 %.

Ha niouse, 3apaxeHHoi Ni, 4epe3 MecsLl BO3AEHCTBHS NO/UTIOTAHTA MPOTEOTHTH-
%£CKas] aKTUBHOCTB TOYBEL, [0 CPaBHEHHIO ¢ KOHTPOJEM, CHHXkaetca B 2,93 u 3,21
pz3a pu IIJIK 1 u 5 cootBerctBeHHo. Ilpu 3TOM, HanbGonpLIee ee YMEHBIIEHHE HA
20XHEM IO4YBEHHOM ropu3oHTe 0-10 cM, a HaumeHsIIee ~ Ha ropusonTe 20-30 cMm.
#oeomast NeATENbHOCTh MHKPOMAMMATHH YBENHYHBAET €€ MO OTHOMIEHHIO K 3apa-
m=:HOMYy KOHTpomo B 3,78 pasa nmpu ITJK 1 u 3,79 npu ITJK 5. Taxum obpasom,
m« [IIK 1 BOCCTaHOBJIEHHE MPOTEONMTHYECKOH aKTHBHOCTH MOYBHI Ha 129,2 %, a
mre [IIK 5 - Ha 118,1 % . Uepes Tpu Mecsiia BO3NEeHCTBHS NMOJUTIOTAHTA MMPOTEOH-
TEZeCKad AKTHBHOCTB TOYBBHI I10 OTHOLIEHHIO K KOHTPOMIO YMEHbIaercs B 1,24 u

>4 pasa npu IIJIK 1 u 5 cooTBeTcTBEHHO, a POKOMIas AEATENBHOCTh MUKPOMAaMMa-
| mei He TAK ONIYTMMO OKA3BIBAET BO3NEHCTBHE HA BOCCTAHOBJIECHHE MPOTEOIUTHYE-
C0H aKTHBHOCTH TOYB, KaK 3TO OTMEYAJIOCh NMPH BO3AEHCTBHH KaIMHA.

Takum 06pa3om, poomas AesTeNbHOCTh MHKPOMAMMAIMii B YCIOBHSX 3a-
TTi3HeHus nousbl TskensIMH MetaiamMu (Cd u Ni), Bemer x BOCCTaHOBIEHHIO
TCOTEONIMTHYECKOH aKTHBHOCTH TOYBBI, HO 3aBHCHT OT THIIOB JIECHBIX GHOreoie-
#030B, M ABNAETCA BAXHBIM (AKTOPOM, a ONpenerieHHe MPOTEONHTHYECKOH ak-
TEZHOCTH MOYB BAXHBIM MOKA3aTeleM MPOLECCOB roMeocrasa 3madorona B jec-
#:7X JKOCHCTEMAX. '
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