
fSSN 1563-0331 . l4u4erc 75879;25879-

Ofl-OAPA67l arbtHflarbl

KA3AK ynTTblK yHt/ BEPCI4TETI
KA3AXCKh14 HAUt/OHAn bH bt 7l

YHkIBEPC/ITET ilMeHh Afl b-OApA6Ll
AL-FARABI KAZAKH

NATIONAL UNIVERSITY

X 14 M IAfl CEP Wfl CbI

C E P W N X I A M I A L I E C K A f i

I
I
U

C H E M I C A L  S E R I E S

J.



rssN 1563-0331
I4nAercc 75879;25879

OJI-OAPAEI4 arungaru,r KA3AK YJITTbIK yHIIBEPCI4TETI

KagYY XAEAPIIIbICbI
Xuvwts cepzrcbr

KA3AXCKIIIZ gATUAOgEJTbHbtrZ YHIIBEPCHTET I/IMEFf1_AJIb-OAPAST{

BECTHI4K Ka3FIy
Ceput xr4Mr{rrecK[uI

AL-FARABI KAZAKH NATIONAL TJNTVERSITY

KaATU BULLETIN
Chemistrv series

{

J\b3 (67)

MArEpr4Arrbr rrr MEXIyrrApoAtrorZ KoHoEpErngr:zr
(KOJIJIOI4ISI 14 IIOBEPXHO CTI4)

Anuarrr
"KasaK ynranepcr,rreri"

2012



I..C. Tarru<arroea, A.C. Cefiiron, H. Hypa4xe, C'E' ffiafi6epreHoB

opranoepiri[r floJrrrsJreKTponur-6errirc arrnnri 3arrap KoMnJteKcrepin any ?I(aHe KacHerrepin seprrey

SranonAa epu:riu Karr4orrAbr rroirripJrercrpofl{T-aHrroHAbr EB3 rorvmnenci anrrnrrr. Epirin,uiaeri rounnerctrE

,ie;nerrepi rITKbIpnbI( )KeHe ATHaMI{KaIIbr( rla3ep x(apbrKrbr Iualllbrp"-ry 
"-1t:::p--Y:-:.:Ott"*i' 

Kourulercdq

qpaMbr, rvropQonorrarcbr xelle 6srni Ka6arrmsu rqacusrtepi 4arrrr ryfige craHepneyrui 3JIeIOpoIIIbI xeHe aToM'6r-

quri MlrKpocKorr, penuenoAI,rt$paKroMslp eAicrepirrleu aIIEII$anAbI' floruenenrporutr-BA3 IIaHooJIIneMAr

,Ia-ouercrepirr,reu rugpoilulrd 6errixa6arrbr ol14ey uptcuo1"t ru.4p-o<D-o6nsauz'rnay Nryr'arin'{iri repceri-uai'

Rinmmix cesdep: rcamuoudtt notrusneKmpottLi, onuordo, EA3, nonusnercmpoium-EA3 rcomnnercci' uauoonwetwdi

;-a.tutercmep, 6emm ix zudpobo6uzaquflnay'

G. S.Tatykhanova, A. S'Seitov, N' Nuraj e, S'E'Kudaibergenov

Preparation and properties of organosoluble polyelectrolyte-surfactant complexes

Ethanol soluble complexes of cationic polyelectrolyte-anionic surfactant were obtained' The properties of

complexes in solution were studied uy uis"o-it y and dfamic laser scattering. structure, morphology and surface

poperties of complexes in condensed state were stirai"a uy scarrning electron microscope, atomic force microscope and

I.RD. Hydrophobization of hydrophilic surface bl ruporiiio" of naiosized polyelectrolyte-surfactant conlplex particles

n^ t\\ffi-rr: 
cationic polyelecyolyte, anionic surfactant, complex of polyelecftolyte-surfactant, nanosized particles'

try dr o ph o b iz ati o n of s urfac e.

ynK 579.66+577.r5

A.E.Opasrnur6erona,C'M'Taxz6aeua,K'E'Myca6ercon'M'M'Eypxzr6aen

Kasaxcxrafi HarlrlroHzurbHrrfi yuranepclfleT pIMeIilI a:rs-@apa6u, Kasaxcrau' t' AIUatrt

oco6esHocru aqcop6qutr rrouoB MeraJrJroB na nmuo6RJru3rrpoBaHHbrx IclerKrxRhodotorula glutinis

I.Iccnedoeaua cop64un uoHOS mpexilcuteHmHozo vrcere3a u.utecmuaareHmHo?o xpoMa ua utt'tuodunusoqaHHbtx Ha

duamouume dpo*r*"eorx *"^*i Rhodotorula glutinis. Ilpoeedeuo I'Irc-cnexmpocKonuqecKoe uccredoaqHue

no^epxHocmu KnemoK s npucymcmsuu Metncnnoa'

Knrorreeile crro6a: dpo**""or" ruremKlt, uutao6unusa4un, duamonum, cop64un, uoHbt Mema6o6'

B nacroxulee BpeMr BOIIpocbI oxpaHEI OKpy)Kaloqeft .cpe4rr, 
pellleuHe KoTopbIX 3aKlloqaeTc'f, B

prcrroJlb3oBaHpl[ npl{poAllblx pecypcoB raKI{M O6pasOu, srO6rr onu 6suru soso6HosJlfleMblMllt' sB[f,IOTCt

nauoonee un"y-"""i*u. C6poc HeoqHnleHHbrx rrpoMbrrrrllel{Hbrx croKoB' ocooenno MeranrryprrqecKax I4

xuMl{rlecKprx flporr3BoAcrB, AeJraer rroBepxHocrHbre u lpyl{ToBbre BoABr o[acHblMt4 AJIf, 3AopoBb'fl' IIoqBbr

Herrpr4roAHbrMr,r AJrr cerbcKoxo3sficreeusofi o6pa6orxv. oasm'r lI3 trepcIIeKTI{BHbD( Ha[paBneHIIft Oqrnctru

cTorrHbrx BoA npoMbIIIIJIeHIIbTX npe4npltarrafi flBlyteTcfl ur'rrpo6uoloruuecr<ufiurcnoco6' lcotopslfi B

TexHoiroilrlrecKoM rrJraHe ne rpe6yer BbrcoKlrx 3arpar I'I AOCTaTOTIHO npocT s ssilrorHeHrur' Kffoqessrr4

MOMeHTOM rrptr sToM CnOCO6e orMcTK[I tBJlf,eTc,fl [oA6op KyJIbTypbI MI4KpOOpraHpI3MOB' O6laAaroqlfx

errcoKofi cop6qnonnofi eurcocrrro no orHorileHaro K LIOHaM MerzuuroB, or Koropbrx rpe6yercx oEI{CTlITb

Bolly,ut 3aKpellJreHr,re rnetosHoft Maccbl Ha IIOBepXHocTu nofixoAtlllero HocI4TeJIt'
- -B 

*u"rorqefi pa6ore uccJleAoBarra cop6qnonnas cnoco6nocrr uuuo6l/ulrr3oBaHHbrx Ha AuaroMrlTe

Apox(xeBbrx *"tnu* Rhodotorula glutinis var Glutinis, IIo orHolrreHlrro K [oHaM TpexBarrel{Tlroro XeJre3a I{

rlre crrIBaJreHTHOro xpoMa.

3rcuepnueHTaJbnas qacrb

B pa6ore ficrroJrb3oBarrpr 48-.racoebre KyJGTypbr Apoxrxefi Rhodotorula glutinis var Glutinis,

BbrAeneHHbre rr3 crolrHbrx soa (ns KonJreKrlr4n ralpe4pu vrrrpo6uonorwr KagaxcKoro Hal$4orlulrrbr{oro

yH[BepcHTeT A vr:l*. alr-oapa6u). cycnensraro KleToK TOTOBpIJII{ e 0,9 o/o-troui pacTBope NaCl'

I,lgoronuqecrufi pacrrop KJreroK plMeer pH x 4,5-5 '
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B ra'Iecrne HocrlTeJrf, AJUI 3aKpenJIeHpI{ K.rreror 6rrr err6pan .qraaroMkrr. [narovur tra.-]-srruruu,r.

flnarouur + Rhodotorula glutinis vm

2,12.10' 3,27.70'

5 ,56 .10

5,59.10'

lplIpoAHbIM BbICOKOrIOpucrbIM MarepI4zLIroM, 3anexr4 KOTOpOTO n 6onrrur,rx KoJllrqecrBax rrMen[rgm
Axrro6zHcrofi o6nacrr,r.

onpegenenr're I4oHoB Tt)KeJrbrx MerannoB B HaAocaAo.rnofi Nu4xocrr4 ocyqecrBJrrJrocb npr4
aroMHo-aAcop6quouHoro cneKrpoMerpa (perkin Elmer 403).

o6pasqu KJreroK MI{KpoopraHkI3MoB, a TarcI(e KJreroK, KoHTaKTr.rpoBaHHbrx c HoHaMH
LIccJIeAoBaJIpr npkr noMolqu I'IK-cnerrpoMerpa Spectrum-65 B Ar{arrrBoHe qacror 4000-400 cM-t B
c KI lr  1:100.

Pesy.rrrrarrr u ux o6cyncgenne

, oqenna cop6quouuofi cnoco6Hocrrz r,rMMo6ran[soBaHHbrx Ha ArraroMrrre
Rhodotorulaglutinisvar Glutinis npoBoAI4Jracb no coAepxaHzro r{oHoB Mer€urJroB B Ha.D
)KHrKocrI4, oouapyxr'rraeMoro rlocne KoHTaKTa HcxoAuhrx pacrBopoB c 6uocop6eHToM, rro KoropoMy
orlpeAeJltJracb crerleHb H3BJIeqeHr{lI coorBercrByrorlr{x r4oHoB. Bpervrx KoHTaKTI,IpoBaHuIfl. pacrBt
.4naroMI4ToM I4 r4MMooI4rrI3oBaHHbIMI4 Ha HeM KJrerKaMr{ cocraBJrrJro 2,5 uaca. B ra6nuue 1 n
AaHHbIe, noJryrleHHhre AJLfl pacrBopoB rIoHoB TpexBiureHTHoro )KeJre3a.

Ta6nnta I - 3as[cr'D{ocrb cre[eHr{ rl3BJreqeHnrr uonos Fe3* Ha ArraroMrrre vr Ha KJrerKax
Rhodotorula glutinis var. Glutinis, r,nnr,ro6rznrasoBauHhrx Ha.ur{aroMrrre

KoHqeurpaqlls KreroK Rhodotorula glutinis var. Glutinis 2,l.l0s xnhsr. flprz ronqeHTpar{Fn
TpexBaJreHTHoro xJlopucroro )KeJIe3a 1'10-1 uonr/n creleHb I{3BreqeHI,Ir I4oHoB xeJre3a vMeer 

"qE37,E6Yo y qucroro AvaroMHTa u 45,36%o B CJrJArae Ar{aroMr{Ta c rEnanlo6r,grrd3oBaHHbrMr4 Km
cnuxenne coAep)I(aHnfl lIoHoB )KeJIe3a B pacrBope BeAer K pocry ero crerreHLr rr3BJreqerrrur B
cfl]rqiurx. IaK, IIpu KoIrIIeHTpaqwn 7'10-t uonr/n na6nro4aercf, rroBbrrleHr,Ie crerreHkr H3BreireHnfl
xeJre3a r'I3 pacrBopoB npaKTrrlecKn s 2 paea. MarcraMaJrbHBle 3HaqeHur crerreHl4 r{3BJreqegr.rt
s o6racr[ KolilIeHTpaqufi FeCl: 1'10J-1'10-5 rraonr/n. Cpaanenue AaHHbrx rro Ar4aroMr.rry r{ B
KIsloK froKtl3blBaeT' qTo Bo BTOpoM cJDrIae cTeleHb H3BJIeqeHI{fl I4oHoB Fe*3 nrrlre. Oco6
npotBJlterct AJrf, pacrBopa FeCl3 c KoHIIeHTparynefi 1'10-2 rraonr/n, 3Aecb rroKasareJr6 R, o/o nmne, urrr4ororo Wrarounra qpr,rMepHo sa lY%o.

kls ra6nrart"r BrIAHo, qro MI{HI'MuurbIrtu cre,,eHb l43BJreqe'r,rrr LroHoB TpexBirJreHTHoro *,s
na6mo4aercx npI'I KoIqeHTpaIIHlt conz FeC13 1.10-t rraonr/n. 3ro o6rxc;rrerc.fl krg6rmoM uoffi,*
orIroIrIeHrIIo K rloBepxHoctrz I r AI4aroMr{Ta I4 KJreroK. flpe4enruofi r$nqenrpaquefi, npn
Aocrl{raerct HacBTIIIeHI{e raKoro KoJrrarrecrBa cop6enra, flBrmerca coAepxaHpre conu t.iO2
cnzxelryre K'HTIeHTpaIIVI{ kroHoB xeJle3a BeAer K yBeJrrueHr4ro crerreHr{ ero vgBreq e'urr. krg
Hecruorpx Ha Aocraroqno BbIcoKyIo cop6qraourryro cnoco6nocrr caMoro Auirro61Ta,
noragarerefi ero crerreHl4 Ia3BJIeqerII4-f, 14 AuaroMrrra c nrvruo6?rJrr43oBaHHbrMr{ KJrerKaMr4 rI
ne6onrruoe Bo3pacraHl4e R so BTopoM clyqae. 3ro uoxuo o6rscFrrarr reM, qro u*rvto'uttugarug.
AuaroMrrre Aaer AorloJrlrr{Tenbrrym cop6uuouuylo eMKocrb, KaK 3a cqer Bo3pacra1Lrfl y,
rloBepxHocrlr, TaK LI 3a cqer nporeKaHl{t $r'rsuro-xzul4qecKrrx qpoueccoB Ha noBepxHocrg KJIeroK.

Cne,4yrorquMu I4oHaMI{, ro orHorueHl4ro K KoroprrM ra3yqruacb cop6{uoHgar cnoco6nocrr
tBJltlorct LIoHbI Itrecrl4BaneHTHoro xpoMa. Brr6op raKoro o6rerra He cflyqaeH, nocKoJrbKy, KaK 14
KasaxcraH flBI]f'ercfl uropofi crpauofi 

" 
vr4p9 rro npor43BoAcrBy xpoMa.4o- 

"tpu"rr 
a uupoeofr

xpoMa lroqrl4 Aocrl'IrJra 30o/o s 2011 ro.ay. Xpou B BkIAe IlrecrrlrBrureHrHoro oKrrcJra cqrlmaercr o.rl6ors,nM,:
ceMHaAIIarI4 CaMbrx roKcI4qHbIX XlIMHKaroB, orracH6rx AJrr 3AOpoBbt qeroBeKa. co4epxaHHe STrD( E ,m
nrarrenoft BoAe He AoJIxHo qpeBbrllrarb 0,05 rr Ha nvrp. flosrorvry nor4cK cnoco6os oqrzcrK' Bo.{br or
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'ecrr{BzureHTHofo xpoMa ocraerc.fl Ha ceroAHJrrrr'r4fi AeHb AocrarollHo aKTyanbHoii' P"=ynr'rarsr

,iccJreAoBaHufi npueo,4xr.ct s ta6rur\e 2'

Ta6nr,rUa 2 - 3a]BIlCI{l.IOCTb CTeneHI{ It3BleqeHI'IJI UonOe Cr6* Ha AIIaTOMI4T1 :flHA KJIeTKaX MIlrKpOOpraHH3MOB

Rhodotorula glutinis var Glutinis, ur'tuo6unugoBaHHblx Ha AI4aroMrITe

nrnuroontat + Rhodotorula glutinis var'
( ] l t t t in i  cCccto,

uolr,in

C"crcte,
r l t

.{uaronut

C.. r/n C""".r/n R.%
C.. r/n C,,". rin R.%

s  ? . l o - ' 5.266'10' 5,2500
a ) 4,566'10 " 0,634'r0-" 12,1,9

1 0 10- 4,',|2'r0-' 0,48 '10
6',7 71 1.69 '10- 3 . 5 1 ' 1 0 " 67.50

{  , ' 1  0 - 1,7 '10" ?  5 . 1 0 "
1,54'10* 3,66'10- 70,38

5,2 '10 1,76 '10 3,44'10 66,15
0,1 '10- ' 5 , 1 9 9 ' 1 0 ' 99,99

t 0 5,2'1.0' 0,54'10- ' 5 ,199 '10 ' 99,99

llorryrueunsre pe3ynbraTbl rIoKa3bIBaK)r' qro rlpr{ KoHIIeHTpaUuu CrClo 1'10 
I uolr/n cop6qutKaK Ha

.qHaToMr{Te, TaK rlr AIrr r4MMO6U'I,I3OBaHH'D( KJI.TOK [paKTI',IqecKI' OTCyTcTByeT ' Har'u*afl' c KoHUeHTpaqIIu

coJrrlr xpoMa 1.10-i ruonb/n CTerreHb r{3BJreqeHr{rr rrorroB rrrecrl{BiuleHTHofo xpoMa He3HarIrrreJIbHO

BO3pacTaeT. ,Il,anruefilree cHI4XeHI'Ie X0HIIeHTPaI{I|'4 LIOHOB xpoMa BeAeT K yBenIlFIeHuIO IIOKa3aTeJIfl

crelleHu r43BreqeHr.rr. Kan 4rr qr4CTOfO AHaroMr{Ta, TaK r4 AJUI raMMO6}{nusoBaHHbIX Ha efo TIOBopXHOCTT{

KJT.TOK rroKa3aTeJrb CT.II.HI4 I43BIeqeHI'Ifl nppl KOHqeHTpaIILM CrClc - 1'10-s n'rons/n ulreer MaKCUMZUI'H'I.

3 H a q e H I { r 9 9 , 9 9 o / o . K a r p r B C i r y q a e c T p e x B a n e H T H b I M I 4 I { O H a M I { x e J l e 3 a ' l d ' A A I 4 a T o M I ' , I T e c

HI,rNlo6uil,tsoBaHHI'IM}I KJI.TKaMI{ cTeIIeHb ,n3BfleqeHl.f, HecKoJIbKo BSIII. ''o cpaBHeHIIIo c caMI{M

ilil?Tllir"#; cop6qrao'uar cuoco6'o*b AlraroMrrra I{ KrIeroK Mr{Kp<oopfaH"t-T:: :TH::#T"ffJJ::,""
HeM, MO)KeT 6Hm o6ycloBJleHa nu6o trlanlrM KoJllrtqecTrou cop6eura' nu6o ne6onbIIII{M BpeMeHeM

KoHTaKTa. Bpevr-a KoHTaKra pacrBopa' coAepxcatqer.o coJII' crcla c 1 r cop6enra oIpaHI{qeHHOe u cocTaBJlfler

2-2,5uaca.llsreclltto,[ITocoJIIlIIIIecTI4BuUIeHTHoIoXpoMaJIeIKoBoccTaHaBJII,IBaK)Tcgsr(I,IcJIofrcpeAeAo
TpexBaneHrHoro cocTo fl*'rrfl 14 rolAa I4A.T c o6pasoran""* u*uu*oMllneKca [C'(H2O)6]3*' B KoTopoM

f lpouecco6 r r l enaMOneKynBOAbIHaApyMen ] I f aHAb IMOX(eT I4AT? IAOCTaTOLIHOAOJI IO ' ,BTeqe I I I 4e
cyron.Tar<xe BepoflTHo HaxoxAeH'e IIIecrI4BaJIeHTHoro xpoMa B BI4Ag aHIIoI{oB rllApoxpoMaTa (HCrO-a) u

xDoMaTa (cro'-+),!rTo TOX(e AOJI)KHO ocJloxHtTb IIJIII' I1o rpafiHefi Mepe', SaMeAJItTL ero a4cop6quro na

,ro*ap*to"rl4 Al4aroMlrra u rneror [l]'

[ r r rBb I - scHeHI4 'X I {M I43Ma l l poqeccoBa4cop6quu I IoHoBMeTaJ InoBHa [oBepXHocT I {KJ IeTOK
MHKpoopraHI43MoB6rr lu[poBeAeHbII4K-cnexrpocKo[ Iut lecKl{eI {ccneAoBaH: ' IAcaMI, Ix6?roo6lexroe

ftlucynor 1), a rar<xce KJIeTOK, KOHTaKTITpoBaHHbIX C noHaMI{ TpexBaJIeHTHOro N(eJIe3a pI [IecTI{BaJIeHTHOfo

xpoMa. B ra6ruqe 3 npune,4eU"' oa"o"rr"r" $ynxqnonanbHble lpyll[u, o6uapyxuBaeMble Ha noBepxHocTl{

KJIeroK MlIKpoopraHusrr'lon [2-3 ]'

Cnelcrpu,cHf lTbIenocJleToIo,KaKISIeTKI{Rhodotoru laglut in isvarGlut in isBblAepx( l {Bi ln l {cbB

pacrBope conu Fecl3 c Ko'rlerrrpa\uefi 1'10-2 rrlolrh, noxasHealor orJII{qrIe or 'lfK-C'ileKrpoB I{CxoAHbrx

KJIETOK.

ornuqras cBr3aHbI co cMerqeHr4flMr{ r4 yBen'qe'usMr.r }rHTer{cr{BHocrl{ ''onoc [orJronre'I{l' Tax' noJroca

norJronreHpr, ,rr-itg; 
"*rr "r""rr4Jracb 

B Hrl3Koqacrorrryrc o6nacrr na 30 cm-t. Yeer['rr4racr

prHreHcr{BHo.* 
"ooll", 

,rp#ts+i 
"*:i " 

,rpo"ro-Jro ee cMerrreHr{e roxe B Hr{3KorracrorHyro o6nac* na 11

clr-,. tr4sreucrrrBHocrb noJrocbr ryu r40i 

-fi 
r 

,nenuur4rracb rr cMecrpilracb B BblcoKoqacrorlryrc o6nacrs na

10 Crrl-,. Hao6opOr r{HT.HCI4BHOCT' II.JIOC'I IIOTnO,ueHI{-fl rryw 1248 cvrt yuertrru*''a'b II 3AeCb Tarc{Ce

fipolr3ollno He6o:*noe cMeureHl4e sa 7 ctut-r e o6racrr HU3KrltX qacror. flpou:ouuo crJraxil{BaHr4e rrrrKOB

IIpr4 qacrora szq-;i. Bce 3rr{ tr3MeHeHrrs B xapaKTepe cneKTpa o6ycnonneHbl B3al4MoAeftcreus]uu

0t"HH;ffi""L":: *J#il".H:"Htrffffio ilpu ronoce ro'rotrreHr4.n, o*evaroruefi 3a Kone6a'u-s

| l IApoKcIInbHbIX|p)m['aIToMoXeT6rrrrcessaHoco6pasonal{pleMMeiK-k|BIryTpI4MoJIeKyJIflpHbIxcsssefi
mz6o SneKTpocrarr{rrecKlrM SSaprrdoAeficrBr{eM rroHoB xeJre3a c frrApoKcorpyrnofi, Bepo'flTHO' c

o6pasonauueM MeXMOJIeKyJUIpHbIx uo4opo4n"r* csssefi' flo I'rexauusMy KoMnneKcoo6pasonauHt Bo3MOlI(Ho

npoxox,qeHr,r. 
"";;;r;;;" "o"o" 

Fe3* c aMl'I{orpyrraMl'r rloBepxHocrr{' raK}(e Bo3MoxHo cBfl3blBaHrre 3rlurx

HoHoB c rl{ApoKcorpyunoft rap6oHoBblx KI{cJIor'

19s



S J

$ t ,

s

? f i ,

4:

i i "

t r  J ( j

4 t :

; { i

i+

: : -
)4 .

tw

Pucynor 1. I4K-cnerrp KrreroK MtrKpooplaHllsuos Rhodotorula glutinis var Glutinis

Ananus I,IK-cnelrrpoB KJreroK Rhodotorula glutinis var. Glutinis, KoHraKrI4poBaHHbrx c l

CrCl6, IrOKa3bIBaeT TaKXe Harr'FI?Ie uSIUeHeHufi B XapaKTepe HeKOTOpbIx nIIKOB' Tarc' uOxnO

#;;;;;;;"""" to""crlBHocrl{ rlorlocbl tIorrIoIIIeHH'I npra 3000 cu-'

Ta6rrrqa 3 - pesynrrarg I,IK-cnerrpocKorrrrqecKll( raccne4onaurfi Rhodotorula glutinis var' Glutinis

OyuruuonanbHble lpyrrlrbl

rr /OH\

rlacroT a rore6anufi crrl-' QyHxruoHulJrbHbffi
rpyn[ Ha rIoBep$ocTI'I KJIeTOK

__ 
MI,IKpoopfaHu3MOB_

1654 -3000

v (CH) 1654 -3000

5 (NH);5 (NH) 1650-1500
960-650

v(-COOH) aIITI,IcI'IMMETpI{EIHrIe I{ clrMMeTpI'ITIHBIe

KoJIe6aHuf,

1680-1610
1400-1300

v(C-o-H) 1400-1000

v (C-N) 1360-1000

Kar yxe orMeqaJrocb Bbrlrre 3Ta flonoca Mo)Ker 6rrrr ornecerra Ko MHorI{M rpyllnaM, B Ts]$

fr4ApoKcorpyrmaM 14 BuureHrHbrM Kone6anpltM NH3*.3ro Mox(er cBI4AereJIbp'r"::T 
:1 

gryryrApw^vvrlj _ J

"oaopol"io 
csssefi nz6o o6 oJreKTpocrarr4qecKoM n:a1vroae{crBl4}r pIoHoB xpdrrla c 3rr{MI4 rpyme q
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6srrr o6ycnoenen6 BJII4rrIkIeM aMHHoIpyIInBI Ha BuUIeHTHbIe s 4e$opvraqnogHble mit

yfneBOAOpOAHOTO paAvIKar1A, gTO MOX(9T CBI{ASTSJI6CTBOBaT6 O KOMIIJIeKCOO6paeOeanuu C

Ocralsnne [OnOCbI IIoDIOtrIeHI4fl He ]IMercT 3HaqIITeJIbHbIX lI3MeHeHI{fi '

Taruu o6pa:ovt, KJIeTKI4 Rhodotorula glutinis var. Glutinis, HMMo6I'InI'I3oBaHHbIe Ha 'ffis
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Arur r.roHoB Mer€ulnoB o6r.sc'{ercfl 3aMeArleHnofi a4cop6

;p"t; ua 6uocop6enre. Cop6quouuax aKrl4BHocrb 6lrocop6enra o6ycnouena nrrconofi p

IIoBepxHocTbIo Al{aToMvffa u KJIeTOK MI,IKpoopIaHI{3MoB, a TaK-Xe npoxo)KAeHI4eM 3JlelffpocTaTElnBfiffi

AoHopHo-aKllelropgblx B3aplMoAeficrnufi ueN,4y tpynlcquonanbHblMlul IpyIInaMIz noBepxHocra ffiN

MTIKpOOpI'aHI43MOB 14 UIOIJAI||IuI MeTaIIJIOB.
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The pecularities of metal ions adsorption on immobilizating cells Rhodotorula glutinis

The investigations of ferric and hexavalentchromium ions sorption by ye-as-t cellsRhodotorulaglutinis

.Glrutinisimmobilized ondiatomite were carried out. The Infraredspectroscopic study of cleancells surfaces and cells

tometal ions was made'
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oprano-uuHepaJIbHble HoCIITeJIII JIeKapcTBeHHI'IX BeIIecTB

o6o6t4enat p$ynbmambt uccnedoeauuil nonuttep-znuHucmblx KoMnosu\uoHHbtx Hocumereit nercapcmeeHHbtx,

na Ha ocHoile 1eumouumoeoil znuuat Mauparccrcoeo MecmopoJrcdeuw u aHuoHHbtx (nonuarcpotttoaafl u

Kucrombl, NaRM4, azap-azap), HeuoHoeeHHbtx (nonuarcpunatrud, nonu-2-zudporccuemunaKpurafn'

unoeatil cnupm), nonua*tfuonumuatx (crcenamuH) nonut4epo6'

Rnnqeeue cilona: reKapcm1eHHbte seulecm7a, nonu.I4.ep-anuHucmbte Hocumeflu.

I4ccle4oraru4rr no co3AaHrrro rroJil4MepHblx sopu lenapcrBeHHblx [penapaToB 6epvr cBoe Haqano c 80-

Eo.qoB rrporrrJroro croJrerrr-fl [1]. llpuueneHr.{e noJIIrtMepoB BMecre c neKapcrBaMr r4Ira I4MMoounI'I3a\vIA Ha

ffiia-rlrMepHbrx Hocurer-f,x JreKapcrBeHHrrx BerrlecrB crzulo BosMoxHbIM 3a cqer oco6ennocrefi [onuMepoB,

,s {mcrHocrl4, aAArrrrrBHocrl.r csoficrs lonr{MepoB, nprsKofi npogl4Kaloqefi cnoco6uocrrr rIoJII4Mepnsx JIB

j€pe3 KJreroqnsre ueu6paHbr, nzsrofi cnoco6nocru r o6rvreny BerrlecrB, I4Horo MexaH[3Ma rIpoHI{KHolrsHr4'

m x.rrerKy, Anq [onl4MepoB eHAoIIHro3, rurt HM JIB - 4zstfyeur, oco6eunocrll B3al4Mo'4eircrB.v[

MLrr{MepoB c opf aHH3Moru (xooneparI4BHoe cB-f, 3bIBaHI4e)'

Heo6xoAuruocrr paspa6orKrr yAo6Hbrx, s$rpexrunnr'm JleKapcrBeHnux Soptu cI4HTerr{qecKrIX pI

F*cr'Tenr,Hbrx [perapito", p*pu6oranu'x na na$e4pe opraHllqecKofi xralclra v xvlMrrv lp'rpoAHbrx

ei.re.{ranenr.rfr ) nara rorqon [ccJreAoBaHrdrM B AaHrroM HarrpaBneHr4lr. Tar, B Kol{qe 90-x na'rarrr Hayrlr{bre

trqneAoBarrr{fl rro co3AaHrrrc rroJIrIMepHbIx Qoprl oreqecrBeHHbrx reKapcrBeHHbrx BenlecrB paxJroKauHa'

5K-29 (ara4euur HAH PK A.III. Illapta$r,aHou, upoQeccop Axue4ona III.C.), a'lrxlllivllH:a (nporpeccop

Elparueea i.ur.l t2]. B KaqecrBe rronr4MepHofi rrrarpraqu 6rrnra nsr6paHbl, (Mo,4HbIe)) B ro BpeMe

:-ra6ocnrzrrre ilonlrMepHbre reJrr{, Tar( Ha3brBaeMbre ((r4lrreJrJrrrfeHTHble Marepl{aJlbl))' KoropBle o6ta[an

l{-eMH rroJro)Kr4TeJrurror*" oco6ennocrgura BP[I, I4Meror psA npellMyrqecrn [3 ]'
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