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ｊｋｹｾＱＱ＾Ｑ｣ｲＱ＾ＱＱＱＬ＠ ma.'ln1>1 cnnarraMac1>1. )l(ep 6eTi JKaHe )l(ep acThI Ke3nepiHiH; 

.nacTaHybr p:yH11e JKy3i FaJibIM.UapbIH TOJIFaHl\blpy.ua. K,a3a]\cTaH Pecrry6nttKaCbIH.UaFhJ 

ipi o3eHnepniH 6ipi-CblpJJ;apttl! e3e11i. K,bJ3hJJiop.ua 111eKapacbJH.UaFbl Cb1p.uap11l! e3etti 
• 

cybJHhlH; opraHOJICITTHKaJ!bll\ ]\aCHCTI MCH cy K:ypaMblllb!H, MHHeparrnhJK:, opra-

HHK<L1h!K, )!(8He 6aKTep1!J1J1LHC, K:ypaMbIHbIH: MCT-2872-84 Ta.rrarrTaphrHa cail Ke,1-

Meyi arra1mary111hIJibJK: TYFhl3Y.Ua. CottnhIK:TaH Aparr 3KOJ1or11JIJihIK: anaT aiiMaFbIH-

naFbl xarrbJK:Thlfl TYPMh1c-Tip111iniriHe Kepi ecepi 6aiiK:a'IhIIT OTblp. CotthJMCH K:aTap 

aybIJI 111apya111hJJibIFhJ naKbIJinapbI :-.1eH 6aK:111a..r1hIK: eHiMAep l\ypaMhIHbIH. canach1Ha, 
_,... . . . . . . 

OOJlbIC 3KOHOMHKaCbl MeH )l(epr!JllKTl XaJiblK:Tbll{ neHcayJihlFbJHa Kepi acep1H Tlifl-

3Vne. · · • 

· Eyn K,bl3hinop.na 06,1b1cb1 KeJieMiHne Ke3eK ｋｹｲｲｩｰｾＱ･ｩｬｔｩｈ＠ Mal{hl3.llhI Macene 

6oJihIIT OThip. Cb1pµ;apli5! e3eHiHitt; cyhIH Ta3array ,!\a lllh!Fh!H.l\hI Kon K;aJKeT eTneilTiH 

Ta6HFl1 6eHTOHHTTi ermey.ueH aJ!h!HFaH cop6eHTTep.ui nali,l\a.rratty.llh!H; MaH;bl3hl 

ynKeH. Cr,1pnaptt5! e1eHiHiH: COH:FbI caFacb111naFr,1 err.ni MeKeH.nep xarrK.hJ yrni11 
• • • • • • 

Ky11.ueJ11KT1 TYPMhICTa K,orr.naHyFa THIM.Ill, 3KonorHJIJibIK. 3Hl!HChl3 Ta3anay e.u1cTep1H 

)KeTin.uipy eTKip Macene,1ep,nil{ 6ipi 6onb1rr OTbip. 

0Ch!FaH opali, l\HCCepTal.\Hl!Jlbll\ )l(\MblCTa Ta6HFH MHHeparr,llbl Ca3,U:ap MCH onap-

JJ.bll\ MO)lHcjJHI.\HpJieHreH Typ.Tiepi )1(0HC 3aJ!aJ!Cbl3,llaH.llblpFbllll 3aT ITOJIHfCKca-

MCTHJlCHryaHH.UHHrHnpoxnopH,l\ Heri3itt.ue 6aKTCPHI.\H.llTiK cop6eHTTep aJ!blHllbl. 

EaKTepHI.\H.UTiK cop6eHTTilc\ cy .Uhl Ta3anay .;icaHe 6aKTepu51nap,nb1 3arranch13naHnh1py 
• • 

K:aCHeTTep1 3epTTCJIJll. 

Macc.1eui11, e3eKTiniri. K,a:Jipri Kc3e!Ule K,a3aK:cTaH Pecrry6nttKaChIH!laFhI cy 

6accentt.nepittilc\ nacTattyr,1 MeH ayb13 cy canacbIHhIH: Tarrarr1<a cai1 Ke,1Meyi 6acThI 

lKvirc eTKip ::iKonorttRJI&IK. npo6neMarrap_uhII{ 6ipi 6oJibIIT oThlp. Cb1pnap11H eJeHiHiH 

TexHoreHLJ.i ecepJ:IeH JKOFapbI nelc\renne nacTaHyh1 K,bJ3hIJJopna ai1MaFh1ttna, acipece 

Apan e11ipitt2:1eri ::iKonor11JIJihII( rrpo6neMarrapnb111 y111bipYbIHa 03 acepiH THri3yJ:Ie. 

CbipJ:Iapttl!HbIH; )!(OrapFbI canach1tt,naFhl l\bipFhJ3CTaH, 836eKcTaH JKaHe TeJKiKcTaH 

Pecny611ttKa.i1aph!Hb11{ ettepKacin opbrttnapbI MeH eriH 111apyarnhIJJhIFhI, MaK,Ta, . ... .... .... 
Kyp1111 aJil(aITTapb!Ha naH,l(aJiaHhlJIFaH aFb!H cynapb!Hbll{ e3eHre K,aHTa K.YHbIJIYbl 

Cb1p2:1ap11J1 cy 6accell:HiHe 3H51HL\hI acep ezyJ:Ie. 

Corr ce6errTi 03CH cyb1 1<.ypallthIH,lla ayb1p MeTa'IJI 110Hnapb1, necTHI..\HL\TCp, 

M11tteparr,nhIK. ThIH;attTK,hIIIITap K,aJI.llhIK,TapbI, aypy TY.llhlpFbIIII 6aKTep11Jinap Ke3:ZXe-

ceni. Onap 6aprrbIK. Tipi aF1anapFa, COHbIH; i111iHJ:Ie a,naM aF3aCbIHa 3Hl!H.r\bI acep 
• • • • 

CTCTIH,[\IKTeH ,r(CHcayJ1blK,]\a 0Te l(ay1nTt, C03bJJIM<L'lbl HHTOKCHKal.\Hl!Fa YlllbipaTbIIT, 

OHKOJlOflll!J1hl!\ aypyrrapFa, JKypeK, K,aH TaMhlpJiapbl 3HOMaJ!HRCbIHa SKCJiiIJ COK.Tbl-

pyna. 

Col{FbI JKh!Jip,apbI Cb1p.r1apli5! e3e11i cyb1HbIH; carracbI caHHTaprrh1K,-3ITH.UeM110-

nor11JIJJhII<: Ta1an1<:a can KeJ1l\1eyi ecipece K,bI3bIJIOp.l\a o6JJh!ChI 111eriHAe epeK111e 

6alil(<L'l).(hl. l\bI3blJJOp,r\a o6JiblCbl caHHTapJJbIK,-31llfACMllOJIOrHRJiblK, opTaJibIFb!HblH; 

ｾｲ｡ＬＧｬｩｍ･ｔｩ＠ 6oiib1H111a, ayhI3 cy ynriciHiH; MHKpo611onorttl!JJhJK, KepceTKi111TepittiH. 

fH!'HCHaJ!bII<: TaJJarrK,a can KC,1Meyi o6JJblC 60Hb!Hllla 22-26 %-,l\bI K,ypaHTb!Hbl 

aHbII<:TaJIFaH. MbIJI catthIH jf(aJ )!(8He KY3 alinapbIHna Cb1pnap11R e1eHi 6accei1HiHiK 
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COH.FhI caFaChIHJJ;a 1UieK, JJ;ttJeHTepttll lKeHe eTe JKyK.naJihI ooa, ThipbICI<:aK. aypy rrap1>1 

• • 
lKttl KeJ.nece.n1. , 

OchIFaH 6aiinaH&ICThI Ch1p.nap11JI cyhIH aypy ry JJ;bipFbI!ll 6aKTep11JIJ1ap.naH lKeHe 

ayhtp MeTaJJJI HOHJJ;aphIHaH TaJanay Mal{bl3.1l;bl JK8He Kyp.neni 1v18CeJie 60JiblIT OThlp. 

Eyn MeCeJieHi !lleilIY.1l;e cyJJ;hl KOMTIJleKCTi TaJanay 8.1l;ici l(aJKeT. XHMHJI FblJibl-. . . . . .... 
MbIHhIH 1<.a:>1pr1 JKeTICTIKTep1 cy KYPaMhIHa TaJI.1l;ay )!(acayra, coH.na11-aK. OHhII·\ 

• • • • • 
carranhII\ KepceTK1n1Tep1H JKal(capryra JKeire cyJJ;hI TaJaJiay e.n1cTep1He Keneu1er1 Jop 

:a<a1{a 6arhITTap 6epe.ni. CoHL(bil(TaH, JKYMhICTblf( eJeKTiniri MeH Ma1<caThIH !llellIY ne 

Ta6ttFl1 cop6eHTTep.niH ap3aHJJ;bIFhl JK8He lKepriniKTi MaTepttaJI peTiH.ne K0ITTiri 

Matt.hIJJJ;bI <j>aKTop11ap.n&1H 6ipi 6onh1rr Ta61>1na11h1. OcbIFaH opaii 6eHTOHttT CaJhl · 

TepiJ.ni Ta611ru cop6eHrri cyJJ;hI aypy TYAhiprhIW 6aKTep11JinapJ1aH :a<eHe ayi,rp 
• • • • • • 

l'vteTaJIJI :ttOHJJ;apbIHaH Ta3a'lay 9JllClH.1l;e Kel{JHeH 1(0,1,n:aey l(a)!(eTTIJIIFI 3KOJIOfl15!JlhIK. 

npo6neManapJJ;hI wewy ,n:e Mal{hI3JJ;hI MiHAeT 60,'lhin Ta6i,1na.nh1. 

MaceJJeHifl 6ypbIH JepTTenyi • .IJ:epeKTi e.ne6tt K0JJ1ep.ne cy,n:hI (waxTa, ayhI3 
)f(8fle aFh!H.1l;hl) KOJIJIOl1.1l;Thll( 6enrneKTep,LleH, MyHaii 0Hi1v1,n:epiHeH )f(8He aypy 

Ty.ni,1pr1>1lll 6aKTep11J1napnaH TaJanayAhIH ep Typni OJlicTepi I<:apacThipb1,1raH. Eipai<, 

cyJJ;hI 3aJianChI3JJ;aHJlhIPY yrniH Ta611r11 cop6eHrrepJ1i Mo,n:11cp1ru11prren naiiJ1anaHy 

aJ1icTepi a3 Ke3.1l;eceni. EarachIHhIH )f(OFaph1 6onyh111a 6aiinaHhICThI )f(aCaHJJ;hI 

HOHanMaCThlpFhIIII rnatthlprrap (ttOHHTTep) rneKTeyrri ryp.ne K.OJl,[laHh!JI<U(hl. 

K,a3i pri yaI<hITTa cop6eHTTep - u,eon11rrep, 6eHTOHHTTep, .n11aT01v111rrep, nepn11T-

Tep Heri3iHJle CYJILI TaJanay a,n:icTepi 6otthIHWa M.K. CapT6aes, T.Jl. OraHecos, 

B.A. HttKaIII11Ha, A.,[l,.CMttpHOB, E.A. fanK11H, JI.H. KyJHeuos, TI.A. fe1v1611uK1-1ii, 

f.A.Ca¢011os, G.C. Bredner, I0.11. Tapaces11'1, K.I. Szymanski, R.J Lidelko, M.J. 

Zamzow, B.R Eichbaum, I\.E. Myca6eKoB, C.E. Aif.napoaa, T.6. aca ipi OI<bIMbIC-

TL1rrapnhIH el{6eKTepiH aTan aifry KepeK. Eipa1<, cy.nhr Kimi ,[111crrepcTi 6errweK-
• • 

Tep.neH, ayb1p rvteTaJIJI HOHJJ;aphl )f(OHe naToreH,[11 M11Kpoar3anapaaH KOMITJICKCTI 

TaJanay,n:a KOMITOJHL\HJIJILII\ cop6eHrrep rraif.nanaHy icKe acbrpLIJJMay.na. CoHJJ;hII<:TaH, 

6yn ｾｍｨＡｃｔｨＡｈＬ＠ HeriJri 6arhIThl TepMHJIJlhll( - l(hlWl\hlJIL(hll( aKTHBTenreH 6eHTOHHT 

)f(6He 6aKTep11un.D.TiK nperrapaT-MeTaUH.D. Heri3iH.1l;e el{).(errreH cop6eHTiiH. 

CbipJlapHl! cyhrH JanancbI3JJ;aH.nhrpy 1<a6irreTi MeH aybip MeTan.1l;ap.ll.bI 6enin any 
• • • • • 

MYMKIH.ll.lf!He Herl3,!J.eJie,!J.l. 

FbIJJbIMH 1epTTey :IKYMblCbIHhlH; FbIJJblMU-TexHHKaJJbIK; .neflreiii Me11 

MeTpOJJOrHHJlbll\; :1Ka6,!J.bll(T3JJYbl aTOMJJ;bll\-a6cop6unJIJihII( cneKTPOCKOIIHJI, 

HHTepipepoMeTpH.lI, 3JICKTpocpope3, cop611,tt:JI--.necop6u11J1, ce.nnMeHTauHJIJILII< Tan.nay 

)f(8He crreKTpOCKOI111JI, crreKTPcj:>OT01v1eTPllil, eKiHIIIiJiiK cJ:>noKy,15!Ull5! CH.lIK.Tbl ,necTyp,1i 

)1(8He <Ptt3HKa-XHMffjjJJLIK, KOJIJ10ll.1l;ThlK, caHI1TapJibIK.-6aKTep11onorttl!ITbll( 3epTrey 

e,nicTepi l(OJI,'laHhIJIFaH. fhIIThIMH 3eprreynep.ne <<Avatar 370-Cs>> Cl:>yphe rypneH-

.D.iprilll HK, crreKTPOMeTPi, AAS-1 N a:roM,L(hII( - a6cop6utt.lI;lhIK. crreKTpoMeTpi, JIHP 

- 2 llHTepcJ:>epo1v1eTP, Cl:>3K-56 ITM, K<I>K-3, C<D-26 crreKTPocpoToMeTpi, 38-74 

li0!{0!\1epi, <<WOH - 4 - 07>> pet!TfCH--<j>aJanhII( Tan,n:arLIIllhl l\OIT,[\aIIblJI,llhl. ' 

IlaTe11TTiK il.D.CHic CYJILI TaJapry.na Ta611F11 cop6eHTTepMeH - MaifaanaHraH 

anyHttTrreH (AsT.KyoniK. CCCP, C02 Fl/50, ｎｾ＠ 1784587, 30.12.1992, EIOJI. ｎｾ＠ 48), 

Ta611Ftt MttHepan rnyHrHT III apI<.hIJibI (AoT. KyaniK. P<D,C02 Fl/50, No 2116261, 

27 .07.199"8 B10rr. ｎｾ＠ 21) cy ,Ubl 1anancbIJ.Ua11ai,1py o.nicTepi I<apacTb!phr.r1raH. )l11ccep-
• • 

Tau11iinhII< )f(YMhICTLIH Her1Jr1 MaK.caTLIHa yI<:cac, CYJlhl KJIHHOITTllJIOJIHT Heri3iH.D.eri 
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opra110MHHepaJI)J,blK. cop6eHTii 5-10 %-L(hIK. f'HL(pocpo6Thl ｉｉｏｊｉｈｲｹ｡ｈｈＩｊＬｈｈｈｩｬｾ＠ cyJihl 

epiTiil)J,iciMeH 3aJiaJIChl3L(aH)J,hIPY e)J,iCTepi K.apaCThlpb!JIFaH. 

Ayh1p Merann 110H)J,aphIH KoarynJ11111J1, $noKyJIJ11IHJ1 e,nicTepi, MttHepanll,hl Ca3)J,ap 

K.OJI)J,atty apl\hIJihI 6onirr any e)J,icTepi T.B. lllea'!eHKo, T.A. KpacHoaa, O.I1. 
KopwyHoaa, Huang De-rong, WenLi, K.E. Myca6eKoa, )l(.A.A6nnoa., C.E. 

AH,napoaa, C.M.Ta)!(l!6aeaa, T.E. H11KHcpHpoaa, H .• <\. EarpoBCKM, C.A. n11MHH, 

C.C.T11Mo¢eeaa, E.<D. Kyxapea T.6. ipi OK.hIMhICTh!Jiap,ll,hIH eH,6eKrepiH)J,e l\apacThr-

pb1JiaLlhI. 

3eprrey aJJ,icTepi MeH Hh1CaHJJ,ap1>1 3eprrey HhICaH.D.aphl periH)J,e I\hI3hIJiop,aa 

06,1hIChI weKapachIH)J,aFhI Ch1p,aapnl! cyhI, I\hI3hIJiop)la o6nhIChI illyK.Llp OH Ca3hI 

)!(8He illhIFhIC :Ka3aK.cTaH 06J1b1ChI TaraH 6eHToH11Ti naH,aanaHhIJI)J,hI. Cananhr 

6aKrepnrr11.n:riK npenapar rron11reKcaMernneHryaHH.lJ:HHru,:rpoxnopH)J,-MeTarr11.n: l\OJI-

,naHhIJIL(hI. EeHTOHHT ca3hI 6eJrrini eL(icrepl'-teH repMHl!JihIK. JKeHe repMHl!JihIK.-K.hIW-

K.hIJIAhIK. aKTHBTeH,nipiJl,l\i. Ayhlp MeTaJIJI HOH,napb!HhlH, KOH1(eHrpa11HJ1Cb! aTOML(blK,-

a6cop611HJ1Jlh!K, ep:ic KoMeriMeH aHbIK.TaJilJ:hI. l1I!TepcpepoMerpnll e,aiciMeH 6enMe 

TeMrreparypaCblHL(a repMHl!JlblK.-K.bIIUK.bIJIL(hll\ aKTHBTenreH 6eHTOHHT 6enrneKTepi 

6eriHe MerarrHA a)J,cop6u11l!ch1 )l(eHe eKiH1I1iniK cprroKy Jil!UHll e)liciMeH .11ecop6unll 

KHHeTl!KUChl aHblK,TaJI)lhl. K,oc 3JieKrp.1lK K,a6aT IlOJillpH3aUHl!Chl ecerrKe aJihIH6aH, 

3neKrp<jiopeTHKa.JihII\ I<:03Fany HeTHJKeciH.ue CMonyxoacKHH cpopMynachI apl\hIJihI 

6eHTOHHT 6enrneKrepi11ilc( 3JleKrpKHHeTHKaJihlK. IIOTeHuHaJJhl ecenreniH)J,i. 

Teer - MHKpo6raphr periHI\e cmapu,10KoKK, imeK (E.colz!, dU3e11mepUR Tal!K,lllaChI 

rraHL(a..1aHhIJI,ilhI. Merau11p: ＨｍｾＩＬ＠ 6eHTOHHT Ca3hI, COHhIMeH [\aTap onap.!\hIH. K,ocna-

naphIHhIH. aHTHMHKpo6ThIK. aKTHBTiniri 3epTieJ1iH,ni. Chrp.uapHll cyhrHa MeTaL\HL(ITeH 

oan;enreH repMHl!JlhlK.-K.hlllll\hlJl)J,hlK, aKTHBTenreH 6eHTOHHTTi11 6aKTep11L\H)lTiK ecepi 

BaKY)'ML(blK, Me:\16paHa.JihlK, cy3y e,niciMeH aHhIK,TllJlb!H)lhl. 

lKyMhlCThlH, Mall;caThl 11<1eu MiHi.lelTepi. Cb1p,l.\apID1 cyhIH ayh1p MeTann 110H.n;a-

pb1 )!(8He naroreH)li MttKpoaF3anap)laH Ta3aJiay yrniH 6aKrep1111HATiK rron11Mep-

Merau11)l (MU) neH TaFaH KeH opHb!HhlH. 6eHTOHHT Ca3b!H MO.!\H$11u11pney Heri3iH)J,e 

cop6eHT aiiy MYMKiH)liri K.apacThiphIJI,l.\bI. )l( YMhIC Ma[\caTu1Ha JKery yrniH Keneci 
• • • • 

MIHL(errep,[(1 rnerny K03)leJIIH,l.\t: 

-Cblp)lapttll cyhIHh!H, JKb!Jl.!\hlK, )1(8He ep MaychIM,l.\afhl XHMHl!JlhIK, )1(8He 

caHttTapnhIK. 6aKrep11onor11.HJlhIK. K.ypaMhiH 3eprrey; 

-TaraH KeH opHhl 6eHTOH11TiHiH. TepMHl!JlhII\ )!(8He repMHJ!Jlh!K,-K,blillK,h!Jl)lbll\ 

aKTHBTenreH TypiHiH. ayhrp Me·ra;1n HoH,napbIH ciH.ipy K,a6ineriH 3eprrey; 

- Cb!p).(apttl! cyhIH ayb1p MeTaJIJl HOH)lapb!HaH Ta.3anay,aa OH,TaHJibl )l(aF)laHnapL(hl 

(opraHhIH pH MeHi, apa;1acy yaK,hIThI ＩＡＨＸｾＱ･＠ cop6eHT MacccacbI) aHhIK,Tay; 

-opTaHhIH. pH MeHiHe reyen;:i:i repMID!JlhIK.-K.hilllK,bIJIL(bIK. aKTttBTenreH 6e11ro-

HHTTi!1 6eTKi 6esririHe r.1era1111.L\ a)lcop61111J1cb1H 3eprrey; 

- ep rypni 6ettToHHTTiH. (ra6uru, repMH.l!JihIK.-K.hllllK.bIJI)J,hll\ aKTHBTenreH) 6erKi 

6eniriHeH MeTaUH)lTi11 aecop6llHll ｲｲｰｯｾ･｣ｩｈ＠ 3eprrey; 

- ra611r11, repMHl!JlbIK., TepMHl!JlbIK,-K,hlllll\h!Jl)J,hlK. aKTHBTe,1reH 6eHTOHHTTi11 aH-

T111\1HKpo6ThIK. aKTllBTiniriH 3eprrey; 

- MeTalJ,H)lITeH 0H.D.enreH Ta6HFH, repM!1l!JlhlK, repMttl!JlhlK,-K,hlillKhlJl.IlblK, aKTHB-

TenreH 6eHTOHHTTi11 aHTHMHKpo6ThlK. aKTHBTiniriH 3eprrey; • 

- illyK.hIP OH Ca3hlHhlH. XHMH.l!JlblK I<ypaMhlH 3eprrey; 

s 



• • • 
- MeTaUH):(IleH 0!UleJircH illyKhip ofi Ca3bIHhill aHTHMHKpo6T&IK aKTHBT!JilfIH 

3CpTTey; 

- TepMHl!JihlK-K,hlll!KblJI):(hlK aKTllBTCJil'CH 6eHTOHHTTi !vteTal.(H.[ITiH; $JIOKYJI.!II..Ul.!l-

Jiay Ka6iJICTiH 3epTTey; . 

- TepMH.!IJihll\-1\LllllKblJI):(.blK aKTHBTCJire11 6eHTOlflITTiH; MeTal.(11):( KaTLICbJ;J)J,a, 

OHhll{ KOHl.(eHTpal.(H.!ICbll!a lKeHe opTaHLII{ pH M8Hi11e Taye,1):(i 3JICKTpKHHCTl!KaJILIK, 
·. --

ITOTCHUHa.JiblH aHbll(Tay; 

-MeTaUH):(TieH 0H)le,1reH TCpMH.!IJ1bll(-KhllllKLIJI):(hlK aKTHBTCJlfCH 6eHTOHHT 

Ca'.lbIHaH 6aKTCpHUHATiK rrpenapaT any. 
iKyMLICTLill FLIJIL1:1-111 iKat{aJILIFLI • .LJ:11ccepTal.(ll.!l):(a TYliFLIUI peT: 

- KonJIOH.llTLII<.-x11r-.111l!JILII<. tteri3):(e CLrpAap11l! cyLIH ay&1p MCTaJIJI 110H):(apL1 

lK8He rraToreH):(i MHKpOaF3aJiap):(aH TCpMlll!JILIK-l(LllllKLIJI.llLIK aKTHBTCc11CH 6eHTOHHT 
. 

rreH MCTal.(H):( KOl\!II03HT! apKLIJILI Ta3aJiay ycLIHLIJI.llLI. 

- Tep11o1u.1111LIK-K.hillIKLIJI.llLII\ aKTHBTeJ1reH 6e11ToHHTKe MeTaUHJ:l ap:cop6u11.11cLr-

HLili KHHCTlIKaCLIH 3CpTTey H8THlKeCiH,Je 6eHTOHHT 6onureKTepiHil{ 3ap51.llhl OCI<CH 
. . 

catth!H, oraH l\1CTaUH.U a,[lcop6uHl!CblHblll apTaThlHhl aHhll\Ta.JILIH,[lhl. 

· - Ta611r11 cop6eHTTi ｔ･ｰＡｶＡｈＮＡｉｊｉｌｉｈｾＭｋｌｩｬｬｉｋｌｉｊｉＮｬｬｌｉｉ｜＠ aKTHBTey JKy1ere acLipLIJJJlLI 
• • r 

)!((:)HC MCT3l.(H,ll KaTLICL!tl,la Tl!l:>.!):(t aHTHMl!KpOOThll( npenapaT a.JIL!ll.llhl. 

- EaKTepHUHATiK npenapaTTLI!i cy,ULI KOMnneKcTi Ta3anaHTLIHLI aHLIK.TaJihIHALI. 

- ill yl\LIP oil: ca3LIHLI!l Heri3ri I<.ypaMLI KaOJil!H eKeHi, OHLII{ iciHy l(a6i,'leTi JKaHe 

a,Ucop6u11.11JILIK, aHTHMl!Kp06TblK KaCHeTTepi TOMCH,IJ.iri aHK;bIH,llaJI,llLI. 

iKyMLICTL111 npa1>.111n:a.11>1K: Ma11i,13i,1. MeTal.(ttJJ.11eH Oli,llCJireH TepMHl!JILil\-

KLillIKLIJI,llLIK aKTHBTeJireH 6eHTOHHT i1eri1iH):(C Ml1KpoaF3aJiapra T11i11o1,Ui 6aKTCp!C!-

l.(H,llTiK 1(3CHCT KepceTeTiH lKaHe ayLip MCTaJIJI HOH):(apLIH ciH:ipyre Ka6ineTTi )1(3H;a 

KOMfT03ttUH51JILIK MaTepHaJI aJiyra 6onaThillLI aHLil\TaJI,llLI. A11b1HraH 6aKTepHUl!P:TiK 
• 

K,ocrra ayLI3 cy,llhl T33anayra lK8He 3aJiaJICbl3JJ.3H,llLIPYJ:l3 ayLIJI,llLIK CJI,lll MCKCH,Uep 
• v 

xa'll(bI yw1H rraH,Uanaeyra ycLIHhIJia,IJ.LI. 

· MeTaUHJ:l )l(aHe Tep!vtl!llJihIK-1\LlillKhIJI,llLIK: aKTHBTeJI1eH 6eHTOHl!T HeriJiH,IJ.e 

. aJiblHFaH lKal(a KOMTI03HUHR.1L!K. cop6eHTIICII cy,IJ.L[ KOJIJ10ll,[\Tbll( 6oJIUICKTep,D.eH, 
• • 

ayL1p MCTaJIJI HOH,D,apbl lKGHe rraToreH).11 MHKpoaF3aJiap,UaH Ta3apry ywrH YHHBep-

CaJI,llLI cy3ri lKacay,Ua rrali,UanaHyra 6ona,ULI. 

AeTOp,llbII{ iKCKC y.'leci. AsTop 0.ae611 Uiony JKacarr )l(GHe Ta)l(ip116e-1ep,Ui 
. . . . . 

opLIHAarr, anb1Hra11 H8THlKeJiep,U1 0fU(ey, TaJI,IJ.ay,ULI JKaHe TYCIHA1pyL111cKe acLipJJ.LI. 

J\opFayra ycLitlbIJJFaH HeriJri MaceJJeJJep: 

- C&1p,D.apu.11 cyLIHbil\ XHMlll!JILII\ lKaHe caHHTapnr.1K--6aKTep110Jior11.11nLIK Kypa-
• 

MLIH TaJI,Uay H8TJCl)l(CJ1ep1; 

- CL1p):(ap11.11 cyLI KYPaMLIH,ll3FLI ayL1p MeTann HOH,D.apL!Hhl!l 6eHTOHHT Ca3bIHa 
• • • • • 

CIHlPIJIYIH 3CpTTey H8Tl1)1(CJiep1; 

- TepMH.!!JibIK-KLill!KhIJI.ilhIK aKTttBTe,'!reH 6eHTOifHTKe MeTaUHJ:l ｡ｧ｣ｯｰＶＱｾｈｬＡｃｌｉｉＭＡ＠

3epTTey H8TH)l(CJiepiHil{ opTaHLll\ pH MaHiHe, a.acop6uttll Ａ｜ｯｦ･ｘ｡ｈｬＱＳｾＱｩｈ･＠ jK<:JHC 'TelKey-
• • • • 

ill! C3Tb!Fa TayeJI,UIJIJr1; 

- 8p Typni Oll,lle.'!reH 6eHTOHllTTit1 lKOHC onap,llLil\ MeTaUH):(rreH K:OCI13CLll1h!H 

3HTf!l\lf!Kpo6Thll\ aKTJCIBTiJiiri11 3CpTTey H0Tll)i(CJlepi. 

FLIJILIMH- Jep·rrey iKYMLICTapi,1111>111 JKocnapMeH 6aiina11h1ci,1. 8n-<t>apa611 

aTLIH,IJ.aFLI K,a3aK ynTTbII( YH•1sepc11TeTiH,IJ.eri <<Tion11Mepco,D.eplKaUJ,He ,UttcrrepcHLie 
- . 
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. 
CHCTC!vlhl>> Ｈｘｾ＠ 0 l .OOK,P00403 MCMJ1CKeTiiK TipKenyi) Tal(blpbI6hI 6oilbIHI11a Fh!JlhlMH 

ｾ＠

-3eprrey lK\'Mh!Cb!Hblf( )!(0CITapbll\1CH C8HKCC opblH,L\aJl,L\hI. 

I\a3al(cTaH Pecny6nHKach1 6iniM JKeHe FhIJJhIM MH1111crpniri 6ar.napnaMaChIHa 
. . - - -

CHCTiH <<¢lf3HKO-XHMH'!CCKHC OCHOBbl C03.11;3HHll H aHaJJl13a HOBh!X MaTepHaJJOB H3 

MIIHepanhHoro Cbipbll Ka3axcTaHa>>, <Ptt3HKaJihIK - XHMH5l:JhlK 3eprrey opTanhIFhIHhif1 

Fb!Jlh!MH - TCXHHKaJlhll( 6aFbITTapbl 6oilbIHI11a 3eprrey a,niCTepiHe CHri3in.ni. 

JKyMhICTblH; TaJI}\blJiaHyhl- ,llI1ccepTaL1H5!Jlbll( )KYMblCTblf{ Heri3ri H8TlllKC-J1Cpi 

<<KO!vlil03HUllOHHbIC MaTepl!aJJhI>> (AnMaThl, 2003 ), aHaJJHTIIKaJlhll( Xl!MH51 6oilhIHI11a 

· KP HAH aKa.neMnri M.T. Ko3JJOBThif1 l 00 lKacl(a To,1yh1Ha apHa..1raH xanr,11(apanhIK 

KOHcpepCHUl151ChlHga (AJ1:\laThl, 2003), XHMllll lK8HC XHM1!51Jlhll( TCXIlOIIOfH51 6oilhIH-

llla IV .5ipi1'l)!(attoB C'hC3.L\itt;:ie (ArrMaThI, 2004), IV xaJihIK,apaJJhIK, FhIJih!Ml! - rrpaKTM-

KlL'Ihll\ lKaC FaJlhlM,!:13p KOHcpepCHL\HllChIH,[la (ArrMaThI, 2004 ), <<XHMH>l H rrp!!MCHCHHC 

rrp11pO.Ullh!X H Cl!HTCTH'ICCKHX 6HonorrrqecKl! aKTHBHhlX COC.D;HHCHHH>> KOH¢epeH-

Ulll!Ch!H)la (Anl\1aThI, 2004), <<HayqHhic rrpl!opHTCThI H Hoar,1e Textto.1orrr11 a XX! · 

aeKe>> ＨａｲｲｾＱ｡ｔｨｉＬ＠ 2004), ECIC-Tia - XVII KOH<jiepeHU.H51ChIH,na (Attrnttll, 2005) 
TaJil(hIJlaH.Qhl. 

JKapnH.1aHbIM.IJ.ap. ,llrrccepTau11J1 MaTepttan,llapbI xanh!l(apanhIK )KeHe 

pecny6n11K<L1hIK 6achIJlhIMJJ:ap.na 10 FhIJJh11'1tt ea6eK, OHhIH: iwitt.ne 6 FhIJJhIMH Mal\<L'la 

lK8HC 4 6al!H,13Ma TC3HCTepi Typifl.IJ.C lKaphll( K0p.IJ.i. 

JKyMb!CThlH; K6JIC:l-li MCH l\YPblJlblMbl. )J;ttccepTaUHllJihll\ lKYMhICThIH. MaTe-

pllaJJ)laphl 115 6erre 6a51H):l<L1F3H lK8HC KipicnC.IJ.CH, 3 6erriMHCH, l\Oph!Th!H.L\hl.IJ.aH 

Typa.Qhl. ,llHccepTal_\1151Fa 18 KCCTC, 34 cypeT Kipe.ni, l\OJI)laHh!JIFaH 8.IJ.C6Herrep C3Hbl 
- 151. . . . 

.• ·- ﾷＭｾＭ

- ; 

IIErI3rI liOJII!VI 

3eprrey oaFhtTblHbIH TaH;.i.{aJiybt Ci,1p.o,apH» e3eHi cyi,111h1<1 XHMll»nhil\ JK8He 

Ml!Kp06Honorl!51JlhIK: K.ypaMhIHhif1 MCT TanarrTapbIHa cail KenMeyi lKeHe K,bI3h1Jiop,1:1a 

06Jih!Cblllhll{ aJihIC eJ1,ni MCKeH.nepiH,L\C opHanacK,aH XaJihlK,Thl ayi,13 cyMeH I(3MTa-

MaCbl3 ezy Ma}\CaThJHa 6ailnaHhICThl. 

1 ChIP,l(APll51 liACCEMHIHIH, 3KOJIOrH51Chl 
)K8HE CY,lI,hl TA3APTY o)J;ICTEPI 

... 

I>ipittwi 6e11iM.o,e Ci,1p.naptt5! 6acceilHiHil{ 3KOJrorHHChI l\apa_cThlpbIJIMhI. Cy 

carrachIH 6aranay,1:1a C3HHTapnhil(-63KTCpHOJIOfH51;1hll\ K0pCCTKilllTCp MeH 6aKTC-

pllilnap T06b1Ha Tan,1:1ayrrap lKacan,ni,1. . . 

Ey,1 Tapay,IJ,hIH: eKiIIllli 6eniMiH.L\C cy,nhI KOJIJIOH,[IThII( 6enweKTep,neH, ayi,1p 
• • • 

MeTaJIJl HOHJJ:3pbl MCH naToreH,[11 MHKpoar3a.,1ap.naH Ta3anay 0,[llCTep1 l\apaCThlphIJI-

Jl.bl. An yrniHwi 6eniriH.IJ.e l(aTihI 6onll1eKTep 6eTiHe cy.na epHTiH rronttMepnep 

a.ncop6UHl!Cbl lKaH;'lbl e.ne6H WOJIY KC,'ITipirrreH. 

' 
. 
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2 T8')KIPMliEJIIK li8J11M 

3eprrey lKYMbICTapb!H,D;a l(OJI,D;aHb!JIFaH 6eHTOHIITTi MO,ll;HcpHU:HpJiey )1(8HC cy jlbl 

caHHTap11bIK:-6aKrepHOJIOfHllJibll\ 3eprrey lK8HC aTOM,ll;blK:-a6cop6uttllJ1blK:, CC,ll;l!!;!CH-

TaUHllJibII\, 6aKTepIIUHnTiK rrperrapaTTbll{ aHTHMHKpo6TbIK. K:aCHeTiH 3eprrey aµic-
• • • 

rep! KCJIT!PlJifCH. 

3 TAliMFM ')1(8HE MO,ZUitl>H.QMPJIEHrEH liEHTOHMTIIEH 
ChIPMPIDI CYhIH TA3AJIAY 

8p rypni MOnHcpHKaU:HllJiaHFaH 6eHTOHHTTiH, aybtp MCTaJIJI HOH.UapbIH, rrarorett.ui 

rv111KpoaF3aJiap.ubr ciH,ipy 1<.a6inerittil{ 3eprrey HOTHlKenepi 6epinni. Cottb1Me11 K:aTap, • 

ap ryp11i 6cHTOHHT CaJbIHa MeTaUH.U a.acop6uttl1Cbl lK8He µecop6UHllCblHb!I{ 3epney 
• • • • 

H8THlKC!ICpt KeJITlplJI,ll;l. 

Ii_ipittwi 6011iM.ae Cbrp.aapttll cyLIHbll{ XH!v!HllJibIK. lKaHe caHHTapJ1bil(-6aKTeptto-
• 

JIOfHS!Jlhll( K:ypaMblll 3eprrey11ep H8THlKec1, TepMHllJihll(-l(b!WI\b!JI,[(hll( aKTHBTe11reH 

6e11TOHHTTil{ ayb1p MeTaJIJI HOH,ll;apbIH ciH,ipyiHe, cop6eHT MaccacbI lKOHe apanacy 

yaK:bITbl, opraHbII{ pH 1;1aHittil{ ecepiH 3eprrey l\laJiil\terrcpi ettri3i11iri. EKiHwi 

6e11i1v1.ue rep1>1HllJ1hll(-l(blilll\blJI,[\blK. aKTHBTCJIFCH 6eHTOHHTKe MCTal(H,[( a.ucop6-
• 

1.;Hl!Cbll!bll{ KHHCTHKaCblH 3eprrey H8Tl1lKellep1 K:apacTI>lpblJl,[(bl. 

Ywittwi 6e11iMt1e ra6HFH )l(OHe MO.LIHcpttuttpneHreH 6e11roHHTTil{ I1K,-crreKrpi 

MCI! opTaHbll{ pH MaHiHC Teyc11µi MCTauH.U .uecop6u11.HCblH 3eprrey IiQTHlKCJiepi 

Kc11ripi.1.ai. TepTiHwi 6e11i11-1.ue ep ryp.r1i el{,UenreH 6cHTOHHT caJhlHbll{ 

aHTHMHKpo6TbII\ aKTHBTiniriHil{ rrarorctt;:i;iK MHKpoaF3anap K:aTap&1Ha lKatte 

Cbtp.uapttll cyb1 K:ypaMbIH,aaFbI 6aKTCpI!l!JiapFa acepi Tan.ua11.n;b1. 

3.1 Cb1pL1ap11H cy1>1H ay1>1p MeTaJIJI uouuap1>1uau 6euTOHHT ｣｡ＳＱ＾ＱｾＱ･ｮ＠

TaJa,1ay 
Cb1p.aapttll cybIHbIH, XHMHSIJibII\ )1(8HC MHKpo6tto11oruS111hII\ KepcerKiwTepittil-( 

MCT ranarrTapbIHa call: KCJIMeyiHeH KLrJbIJiop.aa 06J1b1Cbl KerreMiH;:i;e lKYKITaJibl 

aypy rrap lKbIJI cail:btli K:ail:ranaHy .aa, an eKrrc aypyb1 6oi1&1HI11a K,aJaK.cTatt;i,a aJI,abtl{FbI 

06rrb1crap l(arapbIH.11a 6011brrr OTbip. CoH,IJ,LIK.TaH l\br3bIJiop.na 0611r,1cb111bI!i e11.ni 

McKeH;:i;cpiHil{ -rypFLtH,aapbIH ayb1J cy11-1eH K:a11o1Ta1'tacb13 ery .nc Cr,rp,napHJI cybIH · 

:iK011orHl!JlbII\ lK8He 3KOHOMHKaJibIK: THiM.ni Ta.Janay e;i,iciH ych1Hy l(alKcT. Corr 

ce6enTi K,bI3bIJIOptJ:a o6JibICbIH,[laFbI lllyI<Lip oii Ca3bl McH lilhIFbIC K,a:JaI(CTaH TaraH 

KCH opHbI 6eHTOHHTiHil{ cop6uHllJibII\ l(actteTi 3cpTTeJI.ni. lllyK.b1p oil: CaJbIHLII{ 

K.ypaMbIH peHTre11¢aJaJibII\ atJ:icrreH Jeprreynep tteTHlKeci11.ne I<ypaMblH KaOJIHH 

l(ypaH:TbIHbI .ue11e,1;:i;ett.ni. Co.JI ce6errri cy;:i;LI TaJanay.na TaFaH KeH opHhl 6eHTO-

HHTiiiil{ MO.UH¢11uttprreHreH -ryp11epi J<:0,1,IJ,aHb!Jl,[ILI. 
• • • 

IieHTOHHTTI K.blWK.blJ!MCH aKTHBTey.ae f<blWK.hlJI K.ypaMh!H,[lafLI cyTeK HOH,Uapbl 
.... .... .... ..., 

ｾ＠ TeK HaTpHH, KaJlbl{HH, MarHHH KaTHOH,Llapb!H blFbICTblpblIT WbIFapMaH MOHTMOpHJI-

j JIOHHT K.YPbIJibIMbIHa Tepeli,Ueil: ettirr, Me-0-Si qipar1-.1eHTiH.n;eri Me-0 6aH:11aHhICbIH 

! e,1cipere.ni. Ey,1 OHhll{ K:YPbIJibICbIH,[laFbI anMacy IT03HLIHl!CbI HaTHJKeciH,ae, cyreK 

I·.. HOH,UapblMCH 6ipre ll.i1!0MHHHH KaTHO!!,Uapbl eccpitteH ynrittiii: cop6uHl!JlblK. 

i Cb!HblM,ll;blJihlfblH apTTblpatJ:bl ( :E II+. AIJ+). 
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oeHTOllllITi TepMHl!JlblK-KblWKb!Jl)lb!K el{lley)leH COl{ K)'paMbIH)lafbl MarHHlf, 

TeMip, ciJITi /KaHe cinTiJliK-lKep MeTan)lapbl OKCH)lTepiHil{ M0JlWepi a3attb!Il, 6enrini 

MeJ1wepne c1111ttKare11b KeMH.lli. Eyn aKl'HBTenreH TYP.llill 6eTKi 6eniriH 2,5 ece 

aprrb1panb1. Monttcp11u11p.1eH6ereH 6e11ToHttTiill 6eTKi 6011iri 67 M2/r 6onca, aK-

THBTeJ1re11 6eHTOHl!TTe Ol{blll Matti 175 M
2
/r neiiiH ynratt,llbl. Ari MeTaUH)lileH e1LQe.1-

reH TepMHll.ilblK-KblillKblJ1JlblK aKT!IBTes1reH 6eHTOH!ITii11 6eTKi 6011iriHill Kiwipe10i 
' -165 ｍｾ＠ /r aH blKTaJl)lb!. . .. ' \ ' - -. ·' 

MeTaUttnneH el{)lenre11 TepMHl!JlbIK-KbIWl\bIJJ.llbII\ aKTHBTeJTreH 6eHTOHHTTil{ 

CY.llbl ayb1p MeTru1Jl HOH)lapbJHaH Ta:Ja.'layb! 1-KeCTe)le 6epiJJ.lli. 

• 

1-KecTe - MeTau11nneH 011;:ies1reH TepMHllJibIK-KbIWKb!Jl)lbIK aKTHBTe"1reH 6e11To-

HHTTil{ Cb1p.napHJ1 cybIH ayblp MeTa.;1n HOH.Uapb!HaH Ta'.lanay nape1Keci o/o pH= 7 

tv1eTanJI HOH.Qapb!Hbll{ KOHueHTpauHllCbl, Ta:ianay .napeJKeci , o/o 
Mf/)lM3 

MeTau11.nneH efUle"1reH TepMHJI-
Jlb!K-KLllllKbIJI.UbIK aKTHBTeJire11 

::a >. 6e11TOHHT KaTb!Cblll)la TaJanaHraH 0.. u 
I; I; ,.. 03 :: <=:( CV 03 

:: "' ... ... ... ... 03 03 o:s 0 d u u u :s: IO t:; !; 
,.. 

t:; :: o:s :::.::; N "<!" "° 03 • a ... ... ... 
"° a ro "' c:s ...., 

ｾ＠
u <.> u 

"' "<!" "° ::E Ol N 
[-

Pb_+ 0,066 0,018 0,011 0,0043 0,005 65,5 89,2 95,7 

c ;+ r 0,055 0,016 0,007 0,004 0,01 64,3 93,8 96,9 

Mn2
' 0, 18 0,056 0,010 0,0095 0,01 63,5 94,8 97,7 

Ni2' 0,58 0,26 0,035 0,01 0, I 65,6 90,5 98,5 

KecTe)leH Kepin OTb1prattb1r-.1b!3Jlaii, TepMHJIJibIK-KbllliKbIJIJlbll\ aKTHBTenreH 6eH-
TOilHTKe KaparaH)la, MeTauH.llTieH 0fUleJireH TepMHJIJlbll(-KbllliKblJl)lblK aKTHBTenreH 

6eHTOHHTiiH Cr'', Mn2
+, Ni2+ HOH.llapb!H Tmanay THiMniniriHil{ JKorapbIJlb!fbl 6aiiKa-

na.1lbl. MeTan,1 TY3.Uapbl epiTiHniciMeH MU, KOHUeHTpauttllCb!Hbill apanacy HHTepBa-

JlbIHJla KopracbIH ywiH l :2 Pb( MLI,)2, aJI Mblc JKaHe Mblpbilli Ty1napb1 ywiH l :4 

KaTb!HaCTa Ctt(MlJ,)4, Zn( iv1U)4 KOMn,1eKC 'fY3eTiHi KOH.llYKTOMeTpHl!Jlbll\ anicncH 

aHLil\TM.llbI. KoH.UYKTOMeTpttllJILIK anicneH anraH HaTHJKenep ayb1p MeTaJIJI 
• • • • 

11011napL1H Ta:ianay .nape,Kec1H111 Man1Merrep1MeH l\aHararra11nb1pb111anb1. 
ｔ･ｰｾＱｈｬＡｊｬｌｉｋＭｋｨｬｗｋ｢ｉｊｉｍ･ｈ＠ 6 caraT 6ottbl aKTHBTenreH 6eHTOHHTiill MeTanJI HOH)la-

pbIH cil{ipyi Pb2
', Cr'', Mn2

', Ni2' (98,2; 95,7; 96,4; 94,7o/o) xypaii.llhl. 

Ayb1p MeTaJIJl HOH.1l3pb!Hbll1 MO.UHcpHUHpJle!IreH 6eHTOHHTKe ciH.ipinyiHe 

opTa11btH. pH acepi JeprrenJii. Heri1itte11 pH=6 attMaKTa ayb1p MeTaJJJT HOH.1lapb1Hbll( 
cil{ipinyi y;1KeH MaHre He 6oJlAbI. OpTaHbll{ pH Matti aJattraH caiibIH ra1anaHy 
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)J.epe)!(eCiHiH 333!0bI 6attK,aJl)J.bl. I>yn 6eHTOHHTTiH anMacy CblllblM)J.b!JlblFb!HblH 

Tet.1ettn;eyitte 6aiinaHbICTbI Tycitt;i,ipine,ni. ,l:J;ecop6u11l! HeT11)!(ecittn:e MeTanJ1 110Hn;ap&1 

I\blWK,hIJI opTa)J.afhI H+ Hott;:i:apbl ecepi11e yw&lpai1,n&1. CoHhIMeH K,aTap pH 6,0-8,0 

apai1b1FhlH)J.a, cop6u11l! npouecil\1eH 6ipre MeTann HOH)J.apbIHhIH rHn:poj1HJ)J.iK 

TYHYbIHaH, Cb1pn:ap11l! cyhIHblf{ Ta:ianattyhr JKyJere acan:hr. C&1pn:ap1111 cy&rH eH)J.ey n:e 

K,OJiattJibl yaK,blT apanblFblH aHbIK,Tay l\!31(C3Tb!H)J.a, 6eHTOHHT CaJbIHa ay1>1p MeTanJI 

110HtiapbIHhlf{ ciaipi,fJY IGtHeTHKaCbI 3eprreJ1ittn:i. Cb1pn:ap1rn cybI MeH a):lcop6ettTTif{ 

apanacy yaI<:blTb!Hblf{ ecepi 5 MHHyTiaH 60 MllllYTI(a ,nei1iH 3eprrey H8TH)!(eCiHeH 30 

MHHYT apanacy yaI<:bITbl T3H)J.aJiblH,llbl .. 

3epTTeynep H8TlI)!(eci11;:i;e an,nbIH ana 120°C TeMnepaTypa,na 6 caraT TepMHllI!hll\ 

ea.JJ.ey,neH cot\, 20 o/o - ,Ubl!\ KyKipT K,bIWK,bI,1b1MeH 6 caraT etmeJrreH TaraH Keir opHbI 

l 4-ropH30HThI 6e11TOHHTiHiH, Cbrpn:apttll cyhIH ay&1p MeTan,1 11ott;:i;apb1HaH Ta:ianay-

;:i;a THiMn;i cop6eHT eKeHi aHbII<:TaJI;:J;hI. Cy,n1>1 Ta:ianay ywiH K,OJiattJihI )!(arn:afl: 

opTaHbll{ pH M8Hi 6,0-6,5, apanacy yaK,b!Tbl 30 MHHYT, a.ncop6eHT WblFblHbl 10 

r/JJ.1>13. I>yn cop6eHTTiH ayhrp MeTann ttoH,aapt.1H Ta:ianay rniMn:iniriH aprrbrpy ywiH 

r-.1eTau11.nneH er1)J.ey K,a)f(eTTiniri aHbIK,Tan):lbl. CoH1>1:.1eH I<:aTap cy):lbl ayb1p MeTaTJn 

110H;:i;apbIHaH MeTau11n:neH e!U\enreH rep:.1Hl!JibIK,-K,hllllK,bIJIJ\hII<: aKTHBTe.1re11 

6eHTOH!1TTiH H-TexMa cyJri KeMerirv1eH Ta:ianay THirvl.LI.iniri 3eprre11iHJJ.i. lVIytt.LI.a 

opTaHbif{ pH 6,0-6,5 l\leHiH,ue 30 MHHYT apanbIFhlH,Lla 0,2 r/,ul\1
3 

a.ncop6eHT IIIbIFhIHhl 

6on,nhI. A.1b1HraH 3eprrey HeTH:JKenepiH Ta1.uai1 OTblpbIIl, C1>1p.naptt)! cyhrH ayhrp 

MeTann 110H.uapb1HaH Tmanay')J.a MeTauH,nneH OfU\CJireH 6eHTOHHTTill H-TexMa cyJri 
• • • • • • • 

I<:aTb!CblH)J.a Ta:ia1ay THl!'.1,11.IJllfl lKOFapbl )!(8He eTe THIM)J.1 eKeHt TY)!(hlpblM)J.aJI)J.bl. 

3.2 TepM11HJILI1' - 1'Lllll1'LIJI/lLill; aKTHBTeJircH 6eHTOHllT ca31,111a ｾＱ｣ﾷｲ｡ｵＱＱ｡＠

an:cop61111HCbl 

I>eHTOHHT Ca3hlH3H 6aKTepHUll)J.TiK cop6eHT any yllliH OHhl MeTauH)J.IIeH OH.[(ey 

K,apacT1>Ip hUI)J.hl. 

Tep 111H)!JibIK.-I<:bIIlll\bIJl)J.bIK, aKTHBTe,1reH 6e11TOHHTKe MeTauH.n:Ti I{ a,ncop6uH)!-

i1aHy KHHeTHKaCbIHblH HeTil)!(eciHeH, MU MaKpoMoneey,'!anap&r MeH ,nHcnepcTi 6011-

weKrep.ui« apanacy yaK.hITbIHbII{ yJaK.ThIFhl lKeHe opTaHhlf{ pH MeHi apry&1Ha 

6ai1JiaHblCTbl eceTiHi 3HbIK,T3J1)J.bl. 

Ken Ke;1eM,ni )J.HcnepcTi 6enweKrepMCH a:i Ke,1eM,ni nonHMep epi·riH;rici11 

apai1acT&1praH,na Kei16ip 6onIIIeKTep.niH 6eTiHe rronHMep apThII<: MenIIIep)J.e a)J.cop6-

u:1111naHbill, 011ap,L1blf{ Typal\TaJIYbIH TYP-bipa,n1>1. I>i3JJ.if{ TelKip116e.n:ett MeTal(Hil epi-

Tia,nici Tef{ Ke11erv1;i,eri ,nHcncpcTi 6e;1weKneH Te3 apanacaThIHhl 6ai11<:ana;r&1. 

Tion11Mep11il'l a,ncop6uHJI KHHeTHK3Cbl 6eTKe 111aKpOM0;1eey11anap):lbll{ )J.Hcj.Jcpy3!1)!-

JiaHyhI apK,b!Jlbl 6aI<:h!Jl3H3)J.hl. 0HhlH 6eTKe TOJITblphIJIYhl H8TH)f(eci11,ne ｡Ｌｮ｣ｯｰＶＱｾｈｬｬ＠
• • 

)!(hIJI)J.aM;r&1r&1 TeMeH)J.err, cerMeHrrep YIIIl!I I<:a)KeTT1 opbIH)J.ap aJM)J.bl. 

Kepin OTblpraHb!Mhl3)J.ai1, KCJITipinreH yaK,blT MeHi T8lKipH6e,ne 6aK,bl;laHaTblH 

yaI<:hIT rA waMaCbIHaH e):layip 33. Mi.1ca.,1r,1; 1-cypeTTeH (Ao= 48 Mr/r 4 cararra), 

MCT3Ull)l.Tit\ MeHWiKTi a,ncop6u1111CbIHa JKery ywiH, cetiKec IIIaMaMeH )!(apTbIJiaH 

6e11TOHHTKe A,, -Te11 r = 2200 HM- ,ne 15 MHHyrrati, an a;rcop6u;1)! 10 % - ra JKery 

yIIIiH 2 MHHyTTaH apTbIK, yaK,hIT K:a)!(eT. Ortblf\ 6epi11reH reopHJ1rrb1K, waMaJJ:aH 

)!(OFapbl eKeHi 6aHl(,<LTJ)J.bl. 
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1-cypeT - Tep:1-111J1JJbil\-l\bIWl\blll1lbIK 
-UKTIIBTeJlfCH oeHTOHl1TKe CTUTl1Kallbll\ 

)l(aFnai1;1a pH=3,2 MeTUU,H11 [MU] 

a11cop6 U,HJIC bl H bl!{ Kl1HeTl1 KUC bl 

ﾷｾ＠ - ｾ＠ ' ' -, . . - 4 

. . . 

. ·' ' 

0 

',. 

I 2 

' • 

3 4 ' carar 

3,2(1), 5,5(2), 7,5(3), 9(4) 
. , ' .. 

2-cypeT - T ･ｰｍｬＱｊｬｾＱｨｩｬ｜Ｍｬ｜ｨｬｬｬｩｬ｜｢ｬｬｬＱＱｨｬｬ｜＠

aKTHBTellreH 6eHTOHl1TKe 

MeTaU,H).ITil{(tv!U] opTUliblr( pH r.tar!iHe 

. Taye.1.ni a.ncop6U,IIJ!JlaHy KHHeTHKaCbl: 

)f{yi1e.ne [MU]= l · l 0-2 
MOJibl.'I 

Eyll 6eHTOHl1T 6e11weritte Heri3iHeH MeTaUHLI ancop6UHJ1Chl 6eTKi 6elliKKe TeK 

MaKpOMOJ1eKy11arrap Jl!Icprpy3HJICbll>ICH eMeC )!(aHe a11cop6UHllll3HfaH reTepoa11c-
. . . . . . . . . . . 

ncpCTl 1'!aKpo11-10.1eKyJ1ar1ap11blrl yaKbIT IWIH).\e lpl.'Ilfl, KIWI Mo:reKy,1anaH 1p1 
.... v • '"" 

MOJleKy.Tiara UI!Hallh!Il l\UHTa ·raparryhirlJlUfhl eKIHWIJleH npouecneH UHbll\Tall3,i\bl. 

MU: a,11,cop611HllllaHy&1 I\blllil\hic1MeH aKTHBTellreH 6eHTOHHT ca3hf 6e.1weK-

Tepittil{ 3JieKTpKttHeTHKallbll\ rioTeHui1<L1b1H TeMeH).\eTe.ui (2-cypeT). . '·- ' 

Ancop6Uttll lI<hIJI11UM11hlfbI yal\hIT iwittne KelleM 6ipllirittneri MaKpOMOJleKy11a · · .. · 

MeH 6errruer.-rep caHblHhll{ COl\ThlfhICYbIMeH aHblKTaJIUJlbl. 

V=K1,2·N1·N2 (1) ... 
Meraurr11 epTiHnicitteH 6eHTOHHT ca3hI 6eJJWeKTepiH (N1- 6ettTOHl1T 6eJJwe- · ·' 

ri11i1-1 CUHbl, K1.2 - a11cop6U,Hl!Hblfl lKblJI,llaM,llhll\ KOHCTUHT3Cbl, r1 lI<aHe r2 - 6eH1'0HHT 

6e,1weriHitt 1Ka1te cai1Kec Merau.I111Titt no1111MepJJiK Tyi1ipwiKTepi11i11 errweMi) ap 

Typ;1i JJape)!(ere cai1Kec 6e.1in Mynar&1 •A Matti 2-KecTe,lle KeJJTipiJJe.lli. 

2-KecTe - MeTaUHJl ancop6u11J1cbIHhitt KHiieTHKaJJbll\ napaMeTp.1epi 

E<J11UJeKTep ｦＱＬｾ＠ f 2,M 
N ., 

1, M K 1.2 Mj/ceK f T,,1, . • • 

e.1rueM11ep1H111 ceK 

' caH 11-1att11epi 2200·10 ·9
. 2 l . l 0 Ｍｾ＠ 95·10 1j , 293·10'16 

' 
0,9 83 
0,5 50 
O. l 25 

1 I 

- -. . . . 



• 
' ' 

' . 
" I 

Kepin OTbipraHbIMbI31latt, 90 % MeTaUttJl eHriJreHne - 83 ceKyH.llTa, 50 °/o - 25 
ceK, arr I 0 °/o - 4 ceKyH)lTa ancop6Uttl!JlaHyh1 6aii1<a.JJaL1bI. · 

· · MU-TiH. aL1cop6u11l!JlaHyh1 HaTtt)KeciHL1e ｾＭｮｯｔ･ｈｕｈ｡Ｎｊｊｬｬ｢ｩ｡＠ TeMeHneyi 6011weK 

6eTiHe no11HMepniH. K.a.JJbIH. a.ucop6Uttl!JlbIK. K.a6aT Ty3i11yitt KepceTeJli. MU-Till apTbIK 

KOHUCHTpaUHl!CblHLla aKTHBTeJlreH 6eHTOHHT 6e11weKTepiHil{ l(attTa 3apl!,UT<L1Ybl 
• 

)Kype):II. 

-80 

-60 

, 
100 C 10', M0,1b/;1 

40 
4 

pH=3,2(1); pH=S,5(2); pl-1=7,5(3); pH=9(4) 

3- cypeT - MeTaUHLI acepiHeH TepMHl!Jlhll\-KblWI<bIJlLlbIK aKTHBTenre11 

6ettTOHHT 6enweKTepiHiH. opTaHbIH. ap Typ11i pH Matti11e caii 
• 

3JieKTpKHHeTHKaJJbll( noTeHUHaJihlHbll{ e3repyr 

I>eHTOllHT cycneH3Hl!CbI ｾＭｮｯｔ･ＱＱｵＱＱ｡Ｎｊｊ｢ｬｈ｢ｬｬｬ＠ waMaCbI 20 MB TeMett.uere11.ue Ty-

pal\TLIJihIFbIH )KOfaJITa 6acTatt):lbl. 011 TepMfll!Jlbll(-Khlllil\blJl,UblK aKTHBl'eJlre11 caJ 

6enweKTepiMeH ML{ apa.1bIFhIHllaFbI 3JieKTpcTaTHKa.1bIK <i>aKTop11ap acepi11ett aA-

cop6uttl!Jlatty 6aif.r1attbICbIH na11e11.ueifni. 5Irtttt, MeTauttnTill ancop6uttll11a11y waMa-

Chl 6eTKe MaKpoM0JleKy11anap1lbIH. ntt<i>¢Y3Hl!Jiattyb1Mett )Ka11e eKi11wi11ei1 npouecTeri 

yaI<bIT 6otth1Hwa reTeponttcnepcTi ML{-Tia aL1cop6uttl!Jlattyh1Hblll l(attTa Tapa.r1yb1-

MeH aHbll\Ta.Jlb!Ha}lbl. 

· · TepMHllJJbIK-1\hlWKbIJlllhIK aKTHBTenreH 6ettTOHHTKe MeTaUH2!Till ancop6uttl!-

natty MCXaHH3MiH)l.eri 3JleKTpcTaTHKaJibll\ cjiaKTOPJlblll acepiH HttcppaKbl3blJ1 CllCKTp-
. . .... . 

111K MaJIIMeTTep na11e11nett)l.1. 

EKittwi11iK ｣ｪｊｊｬｏｋｙｊｬｬｬｉｾｈｬＡ＠ aL1ici, nonttMepnill ,il,ttcnepcTi cpa3a 6eJ1weKTepitte an:-
cop6u11l!11aHy )KaHe .uecop6UHJ111atty npoueciH a11b11(Tay.lla eTe THiM.lli 6011b1n caHa-

nanbI . 

.EiettTOHHTTi1-1 ce.llHMettTauttl!CbIHa ML{ acepitti11 caHJlbII\ KpttTeptti1Me11 6ara-

11attyb1, enweMCi3)]. napaMITpi cpJlOKYJJa.JJaywhI ::i<jlcjicKTiMeH 3Hbll(Ta.n11b1. 

ｄ］ｾＭｬ］ｉＢｬｬｩＨ｣•ｏｬ｟ｊ＠ (2) 
.9,, 'fl/2(L·) 
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- coi1KeciHUie MU I(aThIChIH,[{a TyH6aHhIH ( MaKCHMa.JJh.ilhI rypiHeH) )!(apTh1rraii 

l\1accaCb!HhlH J!(HHaf!)' yal(b!Tbl. 

· .[l rrapaMerpiHiH MI.l, KOHl.\eH1·pa1111l!cb1Ha )!(8IIe cpnoKyJilll.\Hll KilHeT11KaCbIHa 

TeyenuiniriH TaJI,[{ayuaH, epiTiH):{i):{eri MeTal.\HA K.ypaMhIH CaH.[(hII( 6ararray Ke3iH.11e, 

OHhlH eTe ·reMeHri KOHJ..(eHTpal.\Hll]:\a J 0-5-10-6 
MOJib/JI eKeHi aHbll(Ta.Jl,ll;bl. Y ChlHblJifaH 

ap;ic )!(OfapbI ce3iMTaJJ.UbII\ KepceTe.z:ti. Q,1 .uucrrepcTi ciJma 6enweKTepiHe MlJ, -TiH 

a,[(cop61111.a lKaHe ,[{ecop611nll rrpo11ecTepiH K,a)l(eTii JKOFapi,1 .[(8;1.[(iKrreH 6aranaH.[(hI. 

TepM11.an&11(-K.hIUil(hIJI.[(hil( aKTIIBTe.1reH 6eHTOHHTKe Mll,-Till a.z:tcop611nllnatty 

)!(8He uecop611llllJiaHy H8TII)!(e,1epi eKiHwiniK ciJnoKy Jilll.\Hll e.z:tici JKaHe orrTHKaJJhII( 

a.[(icrieH aJJhIHFaH MoniMeTTepMeH KeniciM,ni Ma1<.yn,naHa.[(h!. TepMHllJibll(-K.hillIK.hIJI-

.[(hII( aKTHBTeJ1reH 6eHTOIIHTKe MI.l,-TiH a,[{cop611HJ1JiaHy .nepe)!(eci TeMeH,ney (y > 

0,85), aJI Ta6HFH 6eHTOH1!TKe a.ncop6L(HllJiaHy .nape)!(eci eTe )!(OFapb! (y>0,97), 

l{ecop6l.\HllJiaHy .nepe)!(eci (y<8 %) eTe TeMeH eKeHiH KepceTe,ni. OchJJiaiiwa, 

TepMHl!Jlbll(-l(blllll(h!JI.[(bll( aKTHBTe.1reH 6eHTOHHT 6eTiHe l\t1I.l,-TiH a.[(cop611HllJ1aHy . ｾ＠ . 
npOl.\eCl I(aI!Tb!MCbl3 eKeH! aHhIK,TaJl.[(hl . 

. 

3.3 bCllTOHllT C331>1 "'aue l\fCT3l.\HLI ｋＰｍｦｩＰＳｈｕｬｬｈｃｬ＾ｬｬｬ｢ｬｬｾ＠ 6aKTep11u1•L1TiK 
• • • 

3KTllBTIJllfl 

Aypy ry,nh1pro1rn MHKpoaf3anapb1 6ap Ta6uru cy.[(hl 1anancb11,[{aH.[(hipy yllliH, 

6enrini aHTHCeITTHKaJibIK, K:OCb!Jlb!CTap ( XJIOp, cpe11on, I!arp11ii fHITOXJIOpttTi )1(8He 

e3re;1ep ), Heri3iHeH T0pTiHllliJliK al\tMOHIIH 6eTTiK aKTHBTiK I(OCb!JlblCTapbl K:OJI.[(a-

HbIJia.[(bl. Heri3iHeH KaTThI a.ncop6eHrrep 6eriHe 6aKTepn111t.L1TiK EA3 eHri1y ap1<1>r,1h1 

Ta.Janay e11 TniM.Lli e.[lic 6onhIIT caHana,11h1. 

CoH.[lhil(TaH, 6yn )l(YMhICTa -Ta6urtt, Tepr,,111l!JihIK eH.[(e11reH JKeHe MeTal.\H,[{rreH 

ermenreH TepMllllJih!K, - l\h!WK,b!Jl.[(bll( aKTHBTenreH 6eHTOHHTiill 6aKTepH1\HJJ:TiK 
• • • • 

aKTHBT!Jllfl 3eprre.1.[(1. 

M11Kpoaf3anap KJieTKacb1Ha ep ryprri 3arrapMeH 0cep eTKeH,[{e, oHhllf e3iH.LliK 

ecepiHi!f eKi rypi 6alixana,[{hI: 

ＭＶ｡ｋｔ･ｰｴｴｉｾｈＮ｛ＨｔｩｋＬ＠ 6aKTepttll IU1eTK<L1aphIH I(ai1ThlMCbl3 e3repTirr, onap.[(hlH ecirr-
-0HYIH )!(Oll.[(hl. 

-6aKTepttocTaT11KaJihII(, 6aKTepnll KJieTKanapbIHhII{ e1repyi K,ail:T&IM.IU>I rrpol(ecc 

6on1>1rr JKype.ni. 

MeTautti'1 KaTnoH,nap1>1 6aKrepnll KJ1eTKa.JJap1>1H,!(aFhI K.hilllK.h!JIJJ:hIK. TOITTapMeH 

6aifJiaHb!Cblfl, 6eiiTaparr KOMITJieKc TYJirI MHKpOaf3aJiap,!(hll{ 3aT aJIMacyhIHa K.a)f(eT 

rrpo11ecTep.L1i )l(Oll.[(hI. Eyrr 6aKTepttocTaTHKaJJhIK. ecep, on MlJ,-Tilf aJ KOHI.leHrpa-

UIIllChIH I(aJKeT eTe,ni. )l(oFaphl KOHl.\eHrpal.[HllJlhl MeTal.[H.[( KJieTKa K.a6b1pranapbIHhllf 

eTiM.n:i-niriH e3repTet:1i )l(OHe l.\HTOrIJ!a.JMaHblll ChlpTK,bl K.aOh!FblH.[(aFhl eMipniK 

MaH;hl3gbl 3JieMeHTiepiH )!(Qllh!IT 6aKTepHUH.[(TiK CHITaT 6epe.ni. 

3eprreyrrep H8TH)!(eCiHJie rrperrapaTThllf aHTHMHKpo6Tbll( aKTllBTiniri 6eHTOHl1Tii 

eHJJ:ey a.niciHe, opTaHhI!f pH M0Hi1re, a.ncop6eHT Maccac1>1Ha lKaHe a,[(cop6uttll- , 

naHraH !\feTaI{H,[{ M0JI!!Iepi11e Tayen.ni eKeHi aHhil(TaJJ.[(h!. 

Ta6uru )!(aHe TepMI!l!Jlh!K. aKTHBTerrreH 6eHTOHHT iweK (E.coli) )1(0He omeH-
,..,1epW1 TallK,lllaCbIHa 5, 30, 60 MliHYT, 3 )f(9He 24 caraT apanb!Fb!H.Qa aHTHMHKpo6-. 

ThIK. l(acHeT KepceTrreil:,ni. CmarjJWIOKOKK ywiH 5, 30, 60 MHHyT, 3 )l(aHe 24 caraT .. >; 

ap<L1h!FhlH.[(a Ta6HFI! 6eHTOHHTiiH aHTHMHKpo6ThlK. K,acHeri ll,[(Cop6eHT neH MHKpo6- ! ' 
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Tbll{ apanacy yal\bITbI Ke6eilreH cailbIH apTaJl.bI. MyH,n:ail apanacy,n:a 6aKTepn!!Hhll{ 

eciMi 1,5 ece, 30, 60 l\!HHYT, 3 )!(8He 24 CaF3T aparrh!FhIH)l,3 C8HKeciHrne, 2, 1.5; 3,6; 

6,0 )!{8He 15,9 eceHi K:ypaii)""(bI. 

MIJ:-rreH eH;,n;ereH Tepl\.!H!!JihII\ aKTHBTenreH 6eHTOHHTriH; ｣ｭ｡ｰｗｉｏｋｏｋｾ｡＠ 6aK-

TepnUH.ll,TiK aKTHBTi.11iri 5-125 ece apTa)""(br, an 6yn yal\bITTa MU: - rreH eflL(eJIMereH 

6eHTOHHTTiH; ecepi 4-18 ecetti l\ypai1)"1hI. 

TepMH!!JibII\-l\hIIIII(hIJIJ"1hIJ< aKT¥IBTenreH 6eHTOHHT TecT-MHKpo6Tap1>IHhll{ ecyiHe 

ecep eTKeHiMe11, 72 caFaT apanhIFhIH)""(a MHKpo6TapJ"1hIH i<ailTa eceTiHi 6aliJ<aJIP:hI. J3yJ1 
. 6eHTOIIHT ｣ｭ｡ｰｵｾｏｋｏｋｋ＠ ywiH a3 FaHa aHTllMHKpo6Tb!J< Tllil>t)l,iJiiK KepceTe)l,i, 30, 60 

MHHyT, 3 caFaT, 24 CaFaT )K8He 72 caFaT apanbJFb!Hp;a cmapWIOKOKK 6aKTepH!!Cbl-

Hbllf ecyi ceilKeciHrne 2,5; 5,4; 4,0 lKeHe 1,6 ece I<ypailp;hI. 

MeTaunnrreH ermenreH TepMH!!Jihll\-K:hiilll\hIJI,n:bII\ aKTHBTenreH 6eH.TOHHT l\OC-

rrachI eTe )!{OFaphI 6aKTepnun,n:TiK aKTHBTiniK KepceTe,n:i. On 6apnhII\ TecT-MHKpo6-

TapbIHhll{ ecirr-ettyiH TOJihll\ lKOHbIII, 7-TeyniKTe µ;e l\ailTa ecyiH 6oJI.QblpMaH,n:hI. 

I1aToreH,n:i MHKpOaF3anapra Ta6HFl1 lKGHe TepM!i!!Jlbll\-l\blIIIl\blJI.[(bll\ aKTHB-

TeJireH 6eHTOHHTTil{ lKGHe onap,n:bll-( MeTauH,n:rreH l\OCIT3Cb!Hbll-( aHTl1MHKpo6Tbll\ 

ecepi TeMett.n.erirne TyciH,n:ipine,n:i. EipiHIIIineH, JKorapbI.D,a aTao1FaH 6aKTep11llnap 

peTci3 cpopMa'lhI, enweM.nepi 1-10 MK-re Tel{ r11.npo¢11nb,u:i-,n:HcrrepcTi. EKiHwi,n:eH, 

itueK )!{8He OU3eHmeptm T3!!1\III3Chl Tepic, an cma¢1moKoKK 01{ 3ap!!,n:ThI 6aKTepH!!Jiap 

eKeHiH ecKepyiMi3 l\3)!(eT. Heri3iHeH TaOHFtt lKeHe TepMHRJJhll\ aKTttBTenreH 6eHTO-

HI1T Tepic 3ap!!,n:Thl 6oJJF3H,l.lhll\TaH, onap,n:bll! 6aKTepttUI.fJJ.TiK ecepi 3JieKTpCT3TH-

KaJibll\ cpaKTopnapra 6ailnaHbICThI 6ona,n:hI. Cott,n:bil\TaH, oi1ap 01-1 3ap!!,l.lThI 6aKTepi1R 

cmarf;u.;10K0Kmb11f ecyiH TOl\TaTa,n:bI. TepMtt!!Jibil\-1\hIIIIl\bl;l,l.lhII\ a1rr11BTenreH 6eHTO-

HttTTiH; Tepic 3apR,n:hIHhIH a3a10b1HaH (3-cyperri K:apaH;bI3 ), cmarj;u.;10KOK/<ta 1<,aparaH.n;a 

Tepic 3ap!!.QThl 6aKTeptt!!i!apra (E.coli lKGHe OU3eHmepuJ1. Ta!!J<III3CbIHa) eTe lKorapbl 

aHTHMHKp06TbIK, 6enceH,n:iniK KepceTe,n:i. 

Cb1p,n:ap11H cyb1H ayh1p MeTa11n 11011,n:apbl MeH rraTorett.ni MHKpOaF3anap,n;aH 

Ta3aJiay yIIIiH, MeTautt,n;rreH ermenreH TepMHRJlbIK,-K,blIIIl\blJIJ].blK, aKTHBTenreH 6eHTO-

H!1TTeH IIlblFb!Hbl 0,2 r/JI eKeHi aHbIK,TaJI,l\bl. 

. 

R;OPbITblH)l,bl 

I. Cb1p,n:aptt!! cyhIHhil! XHMH!!Jihll\ lKGHe MHKpo6ttonorH!!Jihll\ l\ypaMbIHa 

l!CblJI):lbll\, MaycI>IM,llbll\ 3eprrey.'1ep )!{ypri3y 6apb!Cb!H,l.la OHhlH JiaHJibl, lKOFapbl 

KepMeKTiJiiK KepceTeTiHi, aybip MeTaJIJI llOHgapb!Hh!I-( JIIEK-,n:aH C8JI 93feIIIeJiiri 

)!{8He rraTorett,n:i 6aKTepHRJiap,n:hIH K,aJihIIIThl Typ,n:e Ke31=1ecyi 6attl\aJI,l.lhl. ｍ･ｔ｡ｾｴｴＬｮＺｮ･ｈ＠ · 

eH;,n;enreH TepMHRJihII<: - l\hIWI\hIJIJJ.I>IK. aKTHBTenreH TaraH KeH opHbI 6eHTOHttTiHil! 

H- TexMa cy3ri K,aTbIChIH.Qa, Cbrp,n;apH!! cyhIH aybrp MeTaJJJI HOHl:\apbIHaH Ta3aJiay 

TttiM,n:iniri aHhII\TaJIJ\hl. OpTaHhIH: pH MOHi 6,0-6,5; apao1acy yal\bIThl - 30 MttHyT, 
a,n:cop6eHT IIIhIFhIHhI 0,2 r/1J.M3

. . . . 

.·. 2. lllyK.hip o:tt Ca3bI l\.teH IllhIFhIC I\a3al\CTa11 o6nhIChI TaraH Ke11 opHbl 

6eHTOHHTiHiH; l\ypaMbI, l\YPhIJihlChI 3eprrenitt,n:i. PeHTrett-cpa3aJJbII\ e,n:ic MeniMeTiHeH 

lliyl\I>lp OH Ca3b1Hbll{ KypaMblH 30 o/o KaOJilfH, 45 % r11,n:pocn10.na, 25 % KBapl\ ·. '' 

l\ypailTbIHI>I, K:a6aTTb1 1<,yphIJihICTbI eKeHi aHbII\TaJJ-Qhl. TaraH KeH opHbI 6eHTOHHTi 
• • • • • 

HerI31HeH Kel{ICTIKTIK l\YPblJlblCThl, iciHy Ka6ineTi lKOFapbl )!{8He l\ypaV!b!H,L{a 
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asiMacyra l(a6inerri l!OH.!lapbr 6ap MOHTMOpl!JL10Hl!TTeH TYPaJ:lbI. Con ce6errri cy .!lb! 

T33aJiayra TaraH KeH opHhI 6eHTOHllTi l\OJI,!laHbIMbI. , 1 ; .. 

_ 3. Mera1.111.!lITCH eH):(eJireH TepMllllJibI!\-1\bIIII!\bIJI.!lbll\ aKTHBTenreH TaraH Ke11 

opH1>1 6eHTOHrr·ri MeH Wyl\bip OM ｃ｡Ｓｨｉｈ｢ｉｉｾ＠ aHTIIMIIKpo6TI>Il\ K:acIIeTi 3eprreniH.!li. 

HaTHlKeciH.ne Wyl\brp OM Ca3bIHhIH 6aKTeprrocTaTrrKaJihI!\ K:acrreT, aJI TaraH _KeH 

opHbl 6eHTOHHTiHiH 6aKTepHl\H.!(TiK K:aCilCT KepceTeTiHi ,n;aJieJI):\eH):(i. 

4. OpTaHI>IH: pH 1-.fGHi apTI\aH caMI>IH 6eHTOHHT 6enrneICTepiHiH: Tepic 3apll.!lhIH1>11{ 

apry1>1Ha 6ai1na111>1cr1>1 MU: a):(cop6l\Hl!Chl eceTiHi aHbI!\TaJibIH,!\hl. EeHTOHHT Ca3hIHa 

.tv1lJ, a):lcop6UHllCblHblH T8)f(iprr6e H8Tll)f(eJiepi IIOJIH3JICKTpOJIIITTep a):(cop61(Hll:-

Cb!Hb!H XeccenrrHK TeoprrRCbI HeriJiH,ne TyciH.n:ipine.n:i. . , · '. ,, 

5. Airrarn peT eKiHIIIiniK ipnoKy Jllll(H)! KllHCTHKaCb!HblH MaJiil\1errepi 6oi11>IHll!a 

6e1-1TOHHTTiH ep rypiHe MU:-riri; a,ncop6u11ll JKeHe ,necop6L\Hll npo11ecTepi 3eprre-

ni1-1,11i. A.,11>IHFaH rrperraparrar1>1 MeTaL\HATiri; ):(ecop6L\Hl1Fa yI111>1paMay1>1HhIH H8TH)f(e-
' 

C!H.!le cy ,n1>1 nacTaMay1>1 TY)f(I>Ip1>1M,!\aJI.!lhl. 

· 6. Ar11>rHFaH cop6eHT natl:n1>1 cy.na 6aKTepHL\H.n:TiK K:ac11eT KepceTeTiHi, OHhIH 0,2 

r/n l\fenIUepi H-TexMa cy3ri l(aT1>1c1>rH.!la CY.!lhl KOMIIJleKcTi TaJanatl:ThIHhl aHI>ll\TaJI.!lhI. 

A111-·aIII peT C1>1p.[(aprrll cyhIH rraToreH.!li MHKpoaFJa!lap.naH 3aJiaJJChI3.!laH.l(hrpy yrniH 

cyJri lK8He 6aKTepHl\H.!lTiK cop6eHT )f(aCaJJblH.L(bl. • 

JJ:11ccepTa111111.rih1" :iKfl\thlCTa l\Ottb1.1FaH 11-1i11µ,errep TOJihl" opbIH,!\aJI,!\hr. 

)KypriJinrett 3eprrey!lep 6ap1>1c1>1H,11a MttHepaJI.!lhll\ c33,11ap,111>1 6aKTepttL\ll.!lTi rrpe-

napar MeTa1111,11rreH MO.!lH<Pr1L(ttpney.!lifl tteriJri 3afmbIJJI>IK:Tap1>1 aHI>Il\TaJl.!lhl. 

A11&Il\TaJIFaH FbIJII>IMil Jal-!.l(bIJII>Il\Tap 6aKTepHUH.!lTiK cop6eHTii!i epeKweniKTepiHe, 
.... . .... . 

ay1>13 CY.!lhI Ta3anay cypaHI>IMhIHa l(apa11 l(a)f(eTT1 )f(y11eH1 Tal-!.l(ayra,carraJ11>IK; 

c11rrarrarv1arrap1>1H aHI>IK:Tayra MYMKiH.!liK 6ept:ii. 

3epTTey HilTH:iKeJiepiHi!1 Il3H,!\3Jl3HY ,!\i)JJ):liriH fCbIHy. 3eprrey H8TI1)f(eJ1epi 

Heri3iH,[(e ai11>1HraH Ｖ｡ｋｔ･ｰｈｌ｜ｾｉＮＡｬｔｩｋ＠ rrpenapaT cy ,[(bl 3aJiaJICbI3.!laHAbipyra yc1>1Hbr-

nat:i1>r. .. . 

)KyMb!CTblH C3J1hlCTblpr.faJibl TeXIfHKa-JKOHOMHKaJlbl.I( )l,eflretl:i 3eprreynep,ll,iH; 

JKal{aJJb!Fbll\1eH, JKyiieniniriMeH, 3eprrey HbICaH,ll,apb! peTiHt:ie 3J1b!HFaH 6eHTOHHTTiH; 

ap3aH)l,bIFbl, lKepriniKTiniri, Ta611raTTaFhl l\OpblHblH K9IITiriMeH l(aMTaMaCbl3 eTiJJe-

,11i. Cy.!lhl 3anaJ1c1>13,[(aH,1:(bipy,ll,a THiM,ll,i, ecipece ent:ii MeKeH.!lept:ieri XaJibIK;ThI aybI3 
• • • • • 

cyMe11 K;aMTaMac1>13 ery.l(e l(OJI.!lalfy THIMAIJ11r1 lKOFapbI eKeH1 ry)f(h!p1>rM,[(aJI.!lhl. 
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PE310ME 
Ha aBTOpecpepaT .r:rwccepral(Hlf Ha COHCKaHHe yqeHOH CTeneHH 

KaH,n;H,naTa XHMHqecKHX HayK no cneQHaJlhHOCTli 02.00.11 -
KOJln OH,JJ;Hfill XMMJUI H cPHJHKa - XHM.Ift{eCKasJ MexaHHKa 

Iia.flbIK6aeua ｲｹｊＱＱ＾ｾ｡ｵ＠ Tynen6epreuOBHa. 

Ol.Jlf CTKA CLIP ,LJ;APhlIHCKOH ｂｏｾｨｬ＠ OT IIOHOB TjiJKEJILIX 
l\'IETAJIJIOB H liAKTEPIIII M0,11,Ucl>HIJ;IIPOBAHHOH liEHTOHHTOBOH 

r JIHHOfl II ｍｅｔａｑｾｏｍ＠

06'heKTbl ucCJJe.a;oeau11ii .. 06beKTaMH Hccne,n;osaHHR RBHJIHCh Corp,n;aphHHCKaJJ 

BO)J,a B ｲｲｰ･ＮｬｬＬ･ ｾ ｡ｸ＠ KhI3hIJiop,LIJ1H_cKoH: o6JracTH H _TaraHCKHH 6eHTOHHT BocToqHo-
KaJaxcTaHcKoi1 0611acT1l. B KaqecTBe 6aKTepHQH,n;Horo npenapaTa B1>16paH 

non 11re KcaMeTMrreHryaHH,n;HHxnopH,n: - MeTal(H)l. (MLU. TepMHtiecKyIO H KHcnoTttyro 
aKTHBaUHIO 6eHTOHHTOBOH fillIHhI npoBO,[(l-IJIH IlO 06UleHJBeCTHOH MeTO)J:HKe. 

Kottu.eHTpau1-110 HOHOB T}I)l(ellbIX MeTarIJlOB onpe,neJIHJIH ｡ｔｏｍｈｯＭ｡Ｖ｣ｯｰＶｵｈｯｈｈＮ｢ｉｾ＠

MeTO)J,OM. 

KHHeTHKY a.n;cop6u111-1 H ,necop6QHH MeTaUH)la Ha noBepxHOCTH qacTHQ 

TepMOKHCJIOTHOaKTHBHposaHHOH 6eHTOHHTOBOM' fJIHHhI H3Y'l!aJIH npH KOMHaTHOH 
TeMrreparype 11HTep·$epoMeTpHqe cKH!Vt MeTOAOM. 3neKrpOKHHeTHqecKHH noTeHQHaJI 

qacTHQ 6eHTOHH'fOBOH fJIHHhI paccq11TbIBaJIH H3 peJyJihTaTOB 3JieKrpocpopeTHqecKOH 

r10.n;BH)KHOCTH no H3BeCTHOH cpopMyne CMonyxoBcKoro, 6e3 yqeTa nonHptt3aQMH 
--> 

,11,B.OHHOfO 3JleKrpIIqecKoro CJI05[. 

B KaqecTBe TeCT-MHKpo6oB HCilOJih30BaJIH CTact>11noKOKK, (E.coli) KHIIIeqHylO 

nan:oq ey H ,n;H3eHTep11-Htty10 naJioqKy. AHTHMHKpo6tty10 aKTHBHOCTb MLl;, 6ettro-
.... v v 

HHTOBOH fJIHHhI, a TaK)l(e HX CMe.ceH ｯｾ･ｈｈｂ｡ｊｉｈ＠ no CTaH,n;apTHOH MeTO,L(HKe. 

Ka)K,zzyro ceptt10 onhITOB nosrop.HJIH TpH pa.Ja. ·Bee Heo6xo,n;HM.01e KonHqecTB.a 

3arIOJIHeHHhIX npo6HpOK CTaBHJIH B TepMOCTaT npH TeMnepa1)'pe 37°C, a 3aTeM 
11ep e3 5, 30, 60 MHH, 3, 6 11 24 qaca 3KCil03HUHH H3 Ka)l(,ZJ:OH npo6HpKH,nenanH BhICeB 

n o 1.0 l'vill Ha YJalllKM co ｣ｮ･ｾｈ｡ｊｩｨｈＮ｢ｉｍｈ＠ arapOBblMH cpe,n:aJ..tH, ,ZJ:JISI CTa<l>HJIJIOKOKKa -

)!{CA ( )l{eJIToqHo -coneBoH: arap ), ,n;n.H E.coli - arap 3imo, .nmr ):(H3eHTepwiiHoli 

naTJoqKM - arap Jles11Ha. 3ace.s:rHHhie qaI.IIKH TepMocTaTHposarrH npH· 3 7°C 24 qaca H 
3aTe!vt cqHTaJ1.ll BblpOCIII:He KOJIOHHM. 

U:eJlb pa60Thl. D;eJihlO .lJ:MCCepTaQHOHHOH pa60T},I HBJIHeTC11 pa3pa6oTKa 
6aICTepRUH)J:HOfO cop6eHTa, Ha OCHOBe MO,Zl;H<l>HUHpOBaHHbIX 6eHTOHHTOBbIX fJIHH 

TaraHcKoro ｍ･｣ｲｯｰｯＩｊＨｾ･ｈｈＮｈ＠ H 6aKTepHQH.llHOro noJIHMepa - MeTaQH,na · (Mil) --
C o3,n;aHHIO 6on ee ,nemeBoro- KOMII03HQHOHHoro cop6eHTa )l,JI11 · KOMIIJieKcHo.H · 

o qHCTKH Cb1p,n;ap.hHHCKOH BO,llbl OT B3!3ellleHHblX qacrnu, HOHOB TH)KeJihIX MeTaJIJIOB 

M naTor eHHhIX ｾｻＱＱｋｰｯｯｰｲ｡ｈｈＳｍｏｂ Ｎ＠

ｍ･ｔＰｾＱ＾Ｑ＠ uccJJe.a;oBauuu. AToMHo-a6cop6u;HoHHhrH:, HHTep<f>epoMerpHqecKHH, 
MeTO)l; MaKpo3neKTpocpope3a, ce,zl;'HMeHTaUHOHHhIH aHa.JIH3, cpnoKyn.HnH.sr, KOH,[(YKTO-

MeTpM5I, Mero,n BTop11qHoif cpnoK)'JIHl(HR H cneKTPOtPOTOMeTpHSI, MeTO;J; HK .. 
cneKrpOCKOIII-151, peHTreH-cpa.30BhIH aHartH3, MeTOJ( MeM6paHHhlX cpHJib'fPOB •. 

ｾ＠ Ｍ ＭＭＭＭｾＭｾｾ＠. . 
'· 

• 
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PeJyJI1>TaT1>1 pa60T1>1. 

- y CTaHOBJieHO, 'ITO c yBeJI!1'leHHeM pH cpeL!bI B03pacraeT a,ucop6IIH5! MIJ:, 
KOTOpa51 CBJl3aHa c pOCTOM OTpnrraTeJJhHOro 3apJ1Lla 'laCTHII 6eHTOl!HTOBOH fJJHHbl. 

3Kcrrep11MeHTa.JlbHble. pe3yJJhTaThl no a,ucop6rr1111 MIJ: Ha 6eHTOHHTOBOH fJlHHe 

o6nl!.CHeHbl Ha OCHOBe TeopHH aL1Cop6IIHH IIOJIH3JJeKTp0;1HTOB XecceJJHHKa. 

- Brrepsbre rrpose.neHa orreHKa rrporreccoa a.ncop6rr1111 H .n;ecop6rr1111 MIJ: Ha 

6eHTOHHTOBOll fJlH!Ie pa3JIH'IHOU cpopMbl no ,Ll31!HblM 0 KHHeTHKe BTOp11qHQH 

<Pnoryni:irrntt. YcTaHoBJJeHo, 'lTO ,naHHbie no a.ncop6un11 n .necop6u11n MU:, 
nonyqeHHhie MeTo,naMH BTOpH'lHOtt <iJnoK)'Jil!.IIHII H crreKrpotl>oToMeTpHH, y;i:oB-

JJeTaopnTeJibHO corJJacy!OTCJl. 

- Hanny'llllHM cop6eHTOM .D.JJJI H3BJJe'IeHHJl 110HOB TJl)!(eJihIX MeTaJJ;10B H3 

Cb1p,L1apbHHCKott BOLlhI i:isni:ieTCJl MOL111tjJnunpoBaH11oi1 6eHTOHHT c MeTaU:H.D.OM. 

OnTHMaJ!hHblH pelKHM O'lHCTKl1: pH cpe.[{bI 6,0-6,5, apeMJl KOHTaKTa 30 MHHyT, 

pacxo.n a.n.cop6eHTa 0.2 r/.n.M
3

• 

- Ha OCHOBe rrp11MeHeHHJl KOM!1JieKca <l>H3HKO-XHMH'leCKHX MeTO).(OB 

ttccrre.D.oBaHHJ! ( KOHllYKToJ\.1e-rp1:1i:i, crreKrpocjioroMerpH5!, 3KcrpaKUH5!) OhIJIH onpe-

.nenetthI COCTaBbl H CTpyKrypbl KOMIIJJeKCOB MeTaUH.Ua c HOHaMH T5l)!(eJihlX l\<!eTarIJIOB. 

- AttarrHJ l1K cneKTpoa ecTeCTBeHttoro, TepMo- H KHCJJOTOaKTHBHpoaa1111bIX 

¢opll<t TaraHcKoro 6eHTOHHTa BocTO'lHo-Ka3axcTaHcKoi1 06rracT11 !10Ka3h!BaeT, qTo 

rrpn aKTHBarrHH rJJHHhI rrpowcxo,aMT JaMeTttoe yMeHhllleHHe cBo6oaHhIX O-H-cn113ei1. 

Y3Ka51 nonoca cpe.n.tteii MHTeHCHBHOCTH npH 3622 CM.
1 

YKa3hIBaeT 11a HeKoTopoe 

HHJKO'laCTOTHOe CMe[L\eHHe no cpaBHeHHIO c ee nOJ10lKeH11eM B ecTeCTBeH!IOM, 

TepMo - H KHCJJOTOaKTHBHpOBa!IHOM 6eHTOHHTe. 3To CBH)J.eTeJ!bCTBYeT 06 ycHJJeHHII 

xapaKTepa CBJ!JaHHOCTH OH-rpynnhI, nponcxo.u11lL\HM npn B3aHMO,aei1CTBHH 

repMOKHCJIOTHOaKTHBttposaHHoro 6eHTOHMTa c MU. Tior.rromeHH!O CBJ!3H N-H B 

crreKrpe coeLtttHeHHJl TepMOKHCJJOTHoaKTHBHpoaaHHoro 6eHTOHttTa c ｍｬｾ＠ 0Tse<1a10T 

nonochr npn 3386 tt 3196 cM-
1
• Eorree BhICOKO'laCTOTHoe nonolKeHtte 3THX rronoc no 

cpasHeHHIO c HX aHaJJoraMH B crreKrpe MQ YKa3hIBaeT Ha MeH1>rny10 CBJ!3aHHOCTh 
ｾ＠

3TOll rpyrrnhJ B coe)J.HHeHHH. 

- Ha OCHOBe TepMOKllC"10TOaKTHBHpoBaHHOH fJJHHbl H MeTaun.ua, pa3pa6oTaH 

6aKTepMIIH.ll.HhIH nperrapaT J(JI5! O'!HCTKH Chrp.uap>lHcKoii BO.D;bl OT rraTore1IHbIX 

MHKpopraHH3MOB H Tl!.)!(eJibIX MeTaJIJJOB. 

' - BnepBbie pa3pa6oTaH tjJHJJhTp .D.JJJl O'llfCTKlf Cbrpn:apbHHCKOtt BO.Ubl oT HOHOB · 

TJr)!(eJib!X MeTaJJJJOB H .D,e3HHtjJeKUHH OT naToreHHblX MllKpoopraHH3MOB J(JJJI 
ｾ＠

npttMeHeHH5! B cenhCKOH MeCTHOCTH. 

CTeneHb BHC/l,pCHHH. Ha OCHOBe peJyJihTaTOB HCCJJe)J.OBaHH5! BI!epBb!e 

ccpopMy nttpoaatthI KOJJJIOHJIHO-XHMH'leCKMe rrprr1iuttnhr O'lHCTKH Cbrp.naphHHCKOtt 

BO.Ubl OT HOHOB TJ!lKeJlbIX MeTaJIJlOB H 06e33apaA<HBUHl1R 6one3HeTBOpHh!X 

MlfKp060B TepMOKllCJIOTHOaKTHBHpOB3HHb!MH 6e11TOHl1TO-MeTarrH.UHb!MH KOMII03H-

Tal\<111. • 

06JiaCTb npHMeHeHllSI. Konnorr.uttaJ! XHMH5!, BO,D;OCHa6lKeHH5! fl Me.D.HUHHa. 

3KOHOMlt'fecKaH JHa'IHMOCTb. OlK11naeMbIH 3KOHOMH'leCKHi1 3¢!jJeKT 
ｾ＠

CO.UHaJibHb!H. 

• 

-
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·· Balykbaeva Gulzhan Tulepbergenovna 

CLE.4.RING OF SYR-DARYA WATER FROM IONS OF HEAVY METALS 
AND MODIFIED BACTERIA BY BENTONITIC CLAY A,.1'ID METACID 

Objects of researches. Objects of research were Syr-Darya water in limits 
Kyzylorda of area and Tagan's clay the East Kazakhstan area. As a bactericidal 
preparation it is chosen polyhexamethylene-guanidine chloride - metacid (MC) . 

. Thermal and "acid activation bentonitic clay carried out by a well-known technique. 
Concentration of ions of heavy metals determined by atomic-absorptive method. 

Adsorption and desorption kinetics of metacid on the surface of particles 
thermal-acid activated bentonitic clay studied at the room temperature by 
interferometry method. Electrokinetic potential of particles bentonitic clay is 
expecting from results electrophoretic mobility by formula of Smoluhovskii, without 
taking into account polarization of a double electric layer. 

As tests - microbes used to staphylococcus, (E.coli) an intestinal stick and a 
dysenteric stick. Antimicrobic activity MC and bentonit clay, and also their mixes 
estimated by a standard technique. Every series of experiences was repeated w·ith 
three tin1es. All necessary quantities of the filled test tubes put in the thermostat at 
temperature 37°C, and then through 5, 30, 60 mines, 3, 6 and 24 hours of an 
exposition did seeding of each test tube on 1.0 ml on cups with special agar medium, 
for staphylococcus -JCA (vitelline-saline agar), for E.coli - Endo agar, for a 
dysenteric stick - Levin's agar. Under crop cups thermostating at 37°C 24 hours and 
then counted evolved colonies. 

The purpose of work. The purpose of dissertational work is development of a 
bactericidal sorbent, on the basis of modified bentonit clay of Tagan's deposits and 
bactericidal polymer - metacid. Creation of cheaper composite sorbent for complex 
clearing Syr-Darya water from the weighed particles, ions of heavy metals and 
pathogenic microorganisms. 

Methods of research. Atomic absorptive, interferometer, electrophoresis, 
adsorption, desorption, sedimentation, flocculation, conductometry, 
spectrophotometry, infrared spectroscopy, X-ray-phase, sanitary-bacteriological 
research of water, membranes filters method. 
Results of work. 

- It is established, that with increase pH, adsorption MC which is connected to 
growth of a negative charge of particles bentonit clay grows. Experimental results on 
adsorption MC on the bentonit clay are explained by Hesselink polyelectrolyte 
adsorption theory. 

- For the first time was lead estimation of processes adsorption and desorption 
MC on the bentonit clay to of the various form by the data about kinetics secondary 



- - . ' . : 

flocculation. It is established, that the data on adsorption and desorption MC, 
received by methods secondary flocculation and spectrophotometry, will well be 
coordinated. 

- The best sorbent for extraction ions of heavy metals from Syr-Darya water is 
modified bentonite with rnetacid. An optimum mode of clearing: pH 6,0-6,5, time of 
contact of 30 minutes, the charge adsorbent 0.2 r/dm3

. 

· - On the basis of application of a complex of physical and chemical research 
methods (conductometry, spectrophotometry, extraction and spectroscopy) have been 
determined structures, constant of stability metacid complexes with ions of heavy 
metals. . 

- Analysis infrared spectrum, thenno-and acidic-activated forms Tagan's clay of 
the East Kazakhstan area shows that at activation of clay there is an appreciable 
reduction free 0-H- ties. The narrow strip of average intensity at 3622 sm·1 specifies 
some 101-v-frequency displacement in comparison with its position in natural, thenno-
and acidic-activated clay. It testifies to amplification coherence character of OH-
group, an event at interaction thenno-and acidic-activated clay with MC. Absorption. 
of conr1ection N-H in a spectrum of connection thermo-and acidic-activated bentonit 
with MC is strips at 3386 and 3196 sm·1• Nfore high-frequenc;• position of t.11ese strips 
in comparison with their analogues in spectrum MC specifies smaller coherence of 

· this group in co11nection. 
- On a basis thermo-and acidic-activated clay and metacid have been developed · 

the bactericidal preparation for clearing Syr-Darya water from pathogenic 
microorganisms and heavy metals. 

- For the first time is developed the filter for clea.>ing S;'f-Darya water of ions of 
heavy metals and disinfection from pathogenic microorganisms for application in a 
countryside. 

Degree of introduction. On the basis researcl1 results of colloid-chemical 
principles are formulated clearing of Syr-Darya water from ions of heavy metals and 
disin!ectings from pathogenic microbes by thenno- and acidic-activated clay-
metacid composites. 

Area of application. Colloid chemistry, water supply and medicine. 
The economic concernment. Expected economic benefit - soc 

, 

.. ' 
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