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By the scientific corTsultant for the thesis of PhD-doctoraf student Mattk Azhar
Malikkyzy on the topic: "Development of technologies forthe use of microorganisms-
destructors for bioremediation of soils contaminated urith persistent organic
pollutants", presented for the degree of Doctor of Philosophy tPh.D.) in the specialty
"8D051O5 - Biotechnologt''.

The accumulation of prohibited and unsuitable pesticides in former plant protection
chemical warehouses has become an acute problem in Kazakhstan. This is due to the
increased toxicological and environmental hazards associated with pesticides, their
lack of effectiveness, low storage stability, and violation of packaging integrity. As a
result, there has been a decrease in the demand for pesticides. Pesticides are
chemical plant protection products, the intensive and not always justified use of
which has recently led to the fact that they are also considered one of the rnost
hazardous pollutants. One of the serious environmental problems is the potlution of
natural objeas with persistent organic pollutants {POPs}, which are highly toxic and
persistent. In addition to places where pesticides are used intensively, burial sites
potentially harm the environment and people.

Toxic substances can enter the environrnent and threaten all living organisms,
including soil microbial populations. Microorganisms isolated from ecosystems
exposed to long-term pesticides have the potential to degrade these compounds
rnore gttisl*y. DecmBssition d residuat pesti€i#s in soit ts afi irfiporfant
environmental problem. Microorganisms cafl most effectively degrade xenobiotic
substances. The ability of microorganisms to decompose pesticides is associated with
the diversity of their biochemical reactions and a high level of adaptation.

Purpose of tlre $udy: To study the microbial diversity of soils contarninated ratith
POPs and to develop a technology for using microorganisms that decompose POPs
in the bioremediation of polluted soils.

The dissertation "Development of technologies for the use of microorganisms-
destructors for bioremediation of soils contaminated with persistent organic
pollutants" has scientific novelty, significance, and great practical importance
worldwide.

The technological and scientific emphasis of this work is mainly aimed at isolating
and studying microorganisms capable of degrading POPs. The ability of
microorganisms to degrade POPs is related to their enzymatic activity and the
i dentity of Each POP-degrading microorganism.
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Ihe dssertation explores a new scientific or methodotogical problem area. The leveld researdr carried out within the framework of dissertations meets international
standardr There is a high potential for commercialization of the proposed ideas and
merfiods- The developed technological scheme (microorganisms-destructors thataeqrpce PoPs) can be successfully implemented in many countries. The
dssertetirn b snrongfu interdisciplinary, as it includes different subjects and areas oflnudedee These include biology, biotechnology, microbiology, chemistry,
Uoclernistry, and ecol ogy.

AI t'drs set bV the applicant were successfully completed. The results are presented
in 27 siertific papers, inctuding 2 artictes pubfished' in journafs indexed, by
SqqfUVC, indicating the high scientific significance of the dissertation.
Iffi A*ar sr.essfully studied all necessary thecretical and practical concepts. A
tderrd Frng researdter. She continues to build on the success of her still-young
Grter- She ms v€ry interested in and dedicated to her work. Having a perfect
wd Gr a brg€ arsend of modern micrabielqkal methods, she sdved all theta* drinE $e diss€rtation step by step. She constantly improves her knowledge in
fte ftlds d r*rotiology and environmental biotechnology. Undoubtedlg she has
become an crpert in many aspects of biotechnotogy.
Mafik Adlar b Jutr punctuat, hardworking, and fully satisfies the assigned tasks. Her
fri€ndv -d pfE appearance and behavior toward her superiors and colleagues
deserre speciC ffirtion.
on fte ha<is d the above, I believe that the dissertation in question meets all the
reqdremenG fr dssertations for the Doctor of Philosophy {ph.D.) degree. This
dissertatkn b snC+ty ready for defense,
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..tDt'5lit5 - Ellorerno.roruq> NratuaHrsrrur 6ofiunlra Su.nocor[ua aonropu (phD)
:ap<,ricin a-r1' luriu .raiisrnAa,rrau Me,rir Axap Me.llircKbr3brnbu{ .,Typarqr",
u p 13 H tI }ie*t br Ii KOCbrJrbrcTapMeH JIACTAHf AH TorrbrpaKTapAbr
r_r ll r_'PeU e-l rra U IrflJa\-_Ia AeCTpyKTOp
TerH,l"r'1r-IIqcbI H r'Naca\'> TaKbIpbr6stHAafbl

Mr{Kpoopf aHH3MAepAr KorrAaHy
A r{ ccepTa rI ufl Jr br K )KYM brcbr Ha

TIIKIP

i-'::':::as:a ecivrixrepli (oprayAa (orAaHbrJrarbru rrriuu c€ur6rgrag xeHe
-:.=":-::-- -: xaFa\rcbr3 xrzlru.srbr( necrzqr,r4rep4iq 6ypunru 40ftrrranapunga
::',:::::::j- -.':: e33irl \rece--re.rep:iu 6ipi 60lrrn ra6rrraArr. Eyn rureceneuirl TybrHAaybr

--::.: :: -:3: -r:: ToKcrllio.-10fltr.i1lJ( XeHe SKOJIOTI'JIbI( 4ayinrinirirlirl
:i':::::--:_.5-t.:3!. o.tap_lbrH rnirrci:airiMeH, Ca(Tay Typar(T6lJrbrrhlnrfil roven4iriuen,
:::*::r.::-3:-i '-11:ix:iriuiH 6y:uryuuen 6aftlranrrcru. Herr.rxeciu4e necrr4rlr.rATeprc
::- =:-- J!::s5:c a3ar"1-16r. flecrr.rrlra4rep - ocirra4ircrep4i 40praygrrq xr.rMr{rJr6r(::-::--::!: So.rrrn radrr.ra.fbr. onapAbr (apr(brHAbr xeHe neriscis KoJrrqaHy cor{Fbr
'. :::-:.; er la\.inri .-racra)'rrrbr KocbrJrElcrapAtrrl 6ipi 6onun canarrylrna aa6ln xenAi.
i-- :::... irLr-rorrir-lLrK npo6levanaparrq 6ipi raluru o6rexrinepAirt xorapbr rorcrzugi
:.-:---: :r:3KTrr 50Jbrn xe,rerin rypaKTLI OpfaHr.rKaJrbr( (ocblJrLrcrapMen (TOIQ.:::::-"i:. llecruqulrep (apKbrHAEr KoJrAaHErnarEtH opLrHAap.{aH 6ac4a, ror,ry
--::---::l:H:a xuHaKTaJrfaH necrr.rrllrATep 6rnororzxnrr4 :ris6er ap4rtnbr Kopruaran;:::;: x:He a.tal{Aapra sraxu ren.ripyi rvrluriu.

foxcllH.fi r(ocblJirlcrap (opuraraH oprara eHin, 6ap,rrr4 ripi opraruasr"r4epre
:.-:::;r::i acep eryi uyrr,rxin. ysa4 rraepsivai uecruqrzAripaiq ecepige yrrrbrparag
i-{0::-ri-re.lep.len 60nisin €LrrbrHFaH Mrir(poopraHr43MAep rypaKTEr OpraHLrKaJrbI(
::--\: -):.:srcrap.fLr Aefpa.{aqu Alray Aa rzinr4i Non 60lrru ra6rlJla4rr. Tonrrpa(TafLr
--:::;1trU.1 (a-'rAbrKTapbrHbrri brAblpayEl Mar{br3A6r 3KOJrOrr4rJrEr( vecene 60nrrn
:: i;:--;-u. \{axpoopraurasnr4ep rceHo6uorzrrepAi a3 rorcr.rn4i Tl?rc gefiin
-:-:3-3:rrrr.ravFa Ka6i:remi. Murpoopranra:rr,r4epgiq [ecrfirlrrATepAi rr4rrpary..:i.-:::: o.rapJbt{ 6uoxuurz.rnu4 peaKrlr4rJrap'rH'rr{ eprlpninirinre' xe'e
.-i : ; : : r.:: e.:1 .li u xof ap6r 4ei1refi irraen 6aft lanrrcrrr.

3eprrey xq:M'rcbr'brr{ Ma(carbr: Typa4rrr opm'r.rK,urbr,( Koc'rnbrcrapMerr
-:.:::::-eH ron6rpa(rapArrq ruaxpo6rrrK aJryaHrypJrinirin :epmey, nepcnexrlrnri-3i::" irop - Mr'rKpoopfanurv4ep4i4 CxpUuuuriu xyprisy xeHe JracraHraH
-t1rlir3Krapabr ouopenreArzaqufrrayra AecrpyKTop - Mr4Kpooprauusu4epAir{
KO.--O:Urn'\lbrH KonAaHy rexHoJrofr4sJrbrK cbr36acbrH xacay.

T;pa4ru opraHI4KaJIbIK KocbrnbrcTapMeH JracraHraH
ti;ro-:erle-llraul4 flnay Aa AecTpyKrop Mr4KpoopfaHu3MAepri (onAaHy
x3C 3\. ,, TaKbrpbr6sru4arlr AHcceprarlHflrrbr( )KyMbrc AyHr4e
illaKTIlKalbIK MaHbI3AbInbIKKa HQ, tbrJIbIMH }Kal{anblr.bl 03eKTi
ece;rre-teJi.

5CPTTEY XYM6ICEIHbII] TEXHOJIOTI4'JIbI( ){(EHE FBIJIbIMI,I 6Arrrrrr T}PAKTLI
opraHrrKar'rbr( (ocbrnbrcrapALr brAbrparyfa xa6inemi Mr,rKpoopraHr4errrgep4i
rrreurrrQuxaqu'.ray Fa xeHe 3eprreyre 6afEnralran. Murpoopraurcrr,r4epAirt r+pa(T6r
opf aHriKarbr( (ocErJrr'rcrapAbr brAbrpary 4a6ineri oJrapAErr{ @epnaeurarr.IBri
6e.rcenginiriHe xe*e Mr4 KpoopraHrisna4ep4iq anyanrypniniritra 6ufinururcr"r.

Torrbrpar(rapAbr
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)Ky3i 6ofiuurua
xsdbrc 6olun



,{zccepraquxlErK x}Mbrc gKoJrorr{rJrlr( uecenenep4i 3epTTeyre 6aruttanran.

3epTrey NyrraucHnrtl Aer{refti xalrr4apaarr( cTaHAapTTapra cefirec xele4i. Ycrrnrurran

Lr'LefiIrap uen e4icrep, Typa(TbI opmHI{KEUIbIK (ocEInhIcTapAbI bIAbIpaTyAa AecTpyKTop -
*"*poopaut"au4ep4i (onAanyAblt{ TexHoJIof}lrJIbIK cug6a - Iryc(acbl

KoMMeprIr{aJI gaIJLIflIayFa x(Ofapbl Ka6inerre ze. Conrruen KaTap ,4LICcepTaIIIruIbIK

*1-"ta 6ipnelre T6IJIIIM c€u{ulapblMeg 'rixenefi 6afinanrrctrr: 6uolorlrr,

6uo'rexnororu{, Ml{Kpo6nonorllt, xI'tMI{t' 6lroxnlrnf, xeHe SKororus'

3eprey x+MbrcbrHErr{ vingeTrepi ronbr( opbrHAaJIfaH. xlnrtumrrq Helbri

KaFr4A€rJrapbI 27 rstnrrnru eq6eKTe XapI4tJIaHFaH, 6HEII{ iruinAe 2 y1at\wn ScopusAffoS

xzurbr(ap anblr1 Aeperrep 6aeacuua ripe4i.
Menix ANap 6apnr,r4 KaNetri TeopurrJrbrK xeHe [paKTI{K€UIbIK KOHIIe[qUtnapAbr

ceThi MeHrepreH TaJraHTTbr xac faJrbrM. oni ae rbuIbIM MeH 6iriM XOJIbIHAa

xeTicTiKrepiH xaJIFacTEIpyAa. 3epTTey xqMbIcBIHa (rI3rIryIuEIJIEIrEI xoFapBI xeue 03

xyMbrcblH xerir nleqrepreg. 3aMaIIayI4 Ml'rKpo6l{onorl4tnbl( XeHe MOneKyJIaIIbI( -
.a"a""**"t( a4ictep4i Mel{repe oTbIpbIII, AI4ccepTaIII4tJIbIK xlMBICbIHbIq 6apnbl(

vinAerrepin 'rolrrKrafi opbrHAaAbr. Mr.IKpo6uororua, xeHe 9KOJIOn'I'JIEI(

ono.rexsolorut c4JlacblHAarsr 6inivin ynevi xerin4ipin o6rpa4rr. Menir Axap

6uorexnonorras carracbrHbrq KerrTereu acleKTirepiuiq caparrllrhlcbl 6onranrr cescig.

Menir Axap y(brnrbr, eq6eKl(op, TarrcbrpblJlfaH rancblpMaJlapAbl YnKeH

Nayanxepurilirnen oprrn4aftgn. Mefiipirr,ri MeH clrrrairr Ker6eTi, MiHe3-Iqr(EI

epilTecTep apacbHAa epeKIIIe Ha3apfa I'Ie.

Xoraprr4a airulrau4ap4rrr{ Heri3inAe, (apacrllphlJlbl[ orbrpraH Allccepr€lqllt

srznocorfur AoKropbr 4epexeciu (PhD) anccepTaqurFa KofibUIarBlH 6aplrr4 mlantapra

cafi KeneAi Aeu canafirurru. Eyl Aucceprallut Koplayra ToJIrIFBIMeH AaftrIH'

/(onrt 6apl

fiorrop, npo$eccop TeMug Aprnaann Afiurerynb
. feprraanur ueulexeti, Aaxeu (anacbrHAafhr Er,toxuura.snrr4 I,IHX9HSpI4JI

r{HcrrITyTbrHbIIl


