ISSN 2518-170X (Online)
ISSN 2224-5278 (Print)

KAMBIPEIMABIABIK KOPBI

«KA3AKCTAH PECITYBJ/IHKACHI I I A LYK

YJITTBIK FBIJIBIM CHARITY FOUNDATION

AKAJTEMHSICBI» PKB

«KA3AKCTAH PECITYBJIMKACBHI
YJITTBIK FBIJIBIM AKAJIEMUACHD PKB

«XAJIBIKy XK

XABAPJIIAPDBI

N3BECTUA

NEWS

POO «HALIMOHAJILHOM OF THE ACADEMY OF SCIENCES

AKAJJEMMUN HAYK PECITYBJIIMKHA
KA3AXCTAH»

Y «XabIK»

SERIES

OF THE REPUBLIC OF
KAZAKHSTAN
«Halyk» Private Foundation

OF GEOLOGY AND TECHNICAL SCIENCES

5 (461)

SEPTEMBER - OCTOBER 2023

THE JOURNAL WAS FOUNDED IN 1940

PUBLISHED 6 TIMES A YEAR

ALMATY, NAS RK



2 Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases. The
inclusion of News of NAS RK. Series of geology and technical sciences in the Emerging Sources
Citation Index demonstrates our dedication to providing the most relevant and influential content
of geology and engineering sciences to our community.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npeonacaem xauecmeo u enyouHy Kommenma 0/ ucciedogamenell, dgmopoes,
uzoamenei u yupexcoenuil. Brxnouenue Uzeecmus HAH PK. Cepus eeonocuu u mexnuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmsa.



KAWMBIFBIMABIABIK, KOFPBI
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CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIICHHS KaueCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J1aH YacTHbIH bnarorBoputenbHblid GoHa «Xanbky». 3a robl CBOSH OesITeIbHOCTH
Ha peajM3aluio OJaroTBOPUTENIFHBIX MPOEKTOB B 00JacTAX oOpa3oBaHMsS U HAyKH,
COLMAJILHOM 3aIlUTHI, KYJABTYPBI, 31paBooxpaHeHus u cnopra, Ponp Beyaenua Oosee
45 MunnuapaoB TEHTe.

Oco6oe BanManue brarorBoputenbHbIH GoHT «XabIK» yrenseT 00pa3oBaTeIbHbIM
IporpaMmam, CUMTas 3TO HAIlPaBJIEHUE OJHUM M3 KIIIOYEBBIX B CBOEH NEATENBHOCTH.
Oxas3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30BaHuI0, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJ1 B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem caMbiM ciocoOCTBY S
POCTY UncIIa JIIoNeH, ClIOCOOHBIX MEHSTh XKU3Hb B CTPaHE K JIy4IllleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB MU «BEIUKUX YMOB». OmHOH u3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpa3oBaresibHOW cdepe cTajm MpoeKT
Ozgeris powered by Halyk Fund — nepBblii B cTpane OuzHec-uHKYOaTop ISl y4aluxcs
9-11 xmaccoB, KOTOPBIH MOMOraeT pa3BUBAaTh HEOOXOOMMBIE B COBPEMEHHOM MHUPE
MpeANPUHUMATENILCKUE HaBBIKK. Tak, Ha COoOelCTBHE MajoMy OHM3HECY HIKOJbHHUKOB
06110 BeIIeneHo Oosee 200 rpanToB. [y moaiep KKy TadaHTIIMBBIX 1 MOTHBHPOBAaHHBIX
nereit @OoHII HEOAHOKPATHO BBLACISUT TPAHThI HA 00yueHHe B MexXTyHapOJHOH IIKOIe
«Mupac» un B Astana IT University, a Taxke MOMOI Ka3axCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tamimrep», koropomy DoHI OKa3an HOAICPHKKY, JICIIIU B
OCHOBY y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4eOHO-METOANYECKUX KHHUT 10 IPEAMETY
«OCHOBBI TIpeANpUHUMATENbCTBA U Ou3Heca», mpenogaBaemoro B 10-11 kmaccax
Ka3aXCTAaHCKUX ILKOJ U KOJUIEIKEH.

[TomuMo mnomomM MIKOJIBHMKAM, ydallMMcs KoJulepked M cryaeHTaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKALWU IEAaroroB,
COBEpIIIEHCTBOBAHNE HMX 3HAHWH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHUKAMH 3HAaHUM OyIyIIMX MOKOJCHHH KazaxcTaHueB. [lpu moanepxkke donna
«Xanplk» B IOKHOH cTONMIe ObUI OpPraHW30BaH E€XKEroJHbIM TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTayl pealn3yeMblii MPOEKT MO0 OOy4YEeHHIO OCHOBaM
(UHAHCOBOM TPaMOTHOCTH Mpernoaasareield n3 BockMH obOnacteidl Kazaxcrana, urto
JOJDKHO OKa3aTh CYIIECTBEHHOE BIIHMSIHUE Ha BOCIIMTaHUE (PMHAHCOBOW IPAMOTHOCTH H
MPEeIIPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHUSI TPaX/1aH CTPaHBI.

Heob6xonumyto momors @oHx «Xanbk» OKa3blBaeT U TeM, KTO 0COOCHHO OCTPO
B Hell Hyxnaercs. B paMkax couuanabHOM 3alllUThl HACEJIEHHUsS aKTHUBHO NPOBOAUTCS
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paboTa 1o TOAJEPKKE JIETeH, OCTABIIMXCS 03 pOJAUTENCH, JeTedl W B3POCIBIX U3
COLMAJIbHO YA3BUMBIX CJIOEB HACEJICHMUS, JIFOJEH C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMHU, a
TaKKe 00eCIEUESHUIO HYKIAFOIIUXCS COIUABHBIM KUIbEM, CTPOUTEIBCTBY COLIUATBHO
BaXKHBIX OOBEKTOB, TAKUX KaK JCTCKHE CaJbl, ACTCKHE TUIOIIAIAKU U (PU3KYIBTYpPHO-
03JI0POBUTEJIbHBIE KOMIJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXHO JOOABUTh OKa3aHUE ITOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOZJICPKKa B PA3BUTUU JIETCKOTO (PyTOOJIA M Kapare
B Hamel crpaHe. JKU3HEHHO Ba)KHYIO TIOMOIIL braroTBopuTeNnbHbIN QOHI «XaTbIky»
OKa3all HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHel nangemun COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpYCHON nHpeknuerd Donn Beiaenui cBbime 11
MUJUTMAPJIOB TEHT'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIHMIIMHCKON
TIOMOUIHU U CPENCTB 3aLIUThL, aAPECHYIO MaTEPUAIBHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHHS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c OpYyrUMH TPOEKTaMH, HAlCICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUST Ka3aXCTaHCKUX TpaxaaH DOHJ penimi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SIBJISIETCS YacThlO OOIINECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHb Pa3BUTHUS FOCYIapCTBA.

[lonnepxkka @oHAOM BbIMyCcKa >KypHajgoB HamuonanbHOM AkageMun Hayk
PecriyOnuku KazaxcraH, KOTOpbIe BXOAST B MEXIyHapoiHble (OHABI Scopus u
Wos ¥ B KOTOPBIX NYOJNUKYHOTCS CTaTbd OTEUECTBEHHBIX YYCHBIX, JIOKTOPAHTOB W
MarvCTPaHTOB, a TaK)KE HAYYHBIX COTPYJAHHUKOB BBICHIMX Y4YEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENbCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISETCS HE MEHEE 3HAYMMBIM
BKu1ajjoM DOH/IA B pa3BUTHE Ka3aXCTAHCKOTO OOIIEeCTBA.

C yBakeHunem,
baarorBopuresbHblii ®oHa «XaabIK»!



Bac penakrop

7KYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FRUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akagemuri,
«Kazakcran Pecryonukacel ¥ ITThIK FhUTIM akajemusicby PKb-win npesunenti, AK «JI.B. Cokonbckuit
aTBIH/AFI OTBIH, KaTaln3 jKOHE HIEKTPOXUMHS MHCTHTYTHIHBIH» Oac mupextopsl (AmMarel, Ka3akcTan)
H=4

FruibiMu xaTmisl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHHKa FBUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHIaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakuusaablK ajdka:

OBCAMETOB Mauic Kyasicyabl (6ac penakTopAblH OpbIHOAcaphl), T'€OJOTHSI-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, Tpodeccop, KP ¥YFA akamemwuri, «Y.M. AxwmencaduHa aTbIHIArbl
THIPOTEOJIOTHS 5KOHE T€0IKONIOTHSI HHCTUTYTHIHBIHY AupeKTopsl (AnmMarsl, Kazakcran) H =2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpbIHOAcapbl), TIeOJOTrUs-MHHEPAIOTHs
FBUTBIMJIAPBIHBIH TOKTOPEI, mpodeccop, K.M. CarmaeB ThIHIAFBI T€OJNIOTHS FHUIBIMAAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Iaunen, Ph.D, kaysiMaacteipeutran npogeccop, Hebpacka yausepcuretinia Cy FBUIBIMAAPHI
3eprxaHachlHbIH JqupekTopsl (HeOpacka mrarsl, AKII) H = 32

3EJIBTMAH Peiimap, Ph.D, TaOuru Tapux MypaxxailbIHbIH JKep Typajibl FBUIBIMIAp OediMiHze
MIeTPOJIOTHS XKSHE Taiiiaibl Ka30aiap KeH OpBbIHAPBI CalachIHAAFbl 3epTTeyiiepain kerekurici (JIonmon,
Anrnus) H =37

MMAH®HWJIOB Muxauna BopucoBu4, TeXHHKa FHUIBIMIAPBIHBIH JOKTOPEI, HaHcn yHHBEpCHTETIHIH
npodeccops! (Hancu, @panmms) H=15

HIEH ITun, Ph.D, KpITaii reoorusuiblk KOFaMbIHBIH Tay T€0JIOTHSICH KOMUTET] TUPEKTOPBIHBIH OPbIH-
Oacapbl, AMEpUKaH/IBIK YKOHOMHUKAIIBIK T€OIOTTap KaybIMAacTeIFbIHBIH Mymeci (Ilexun, Kpirait) H = 25

OUIIEP Axcean, Ph.D, [Ipe3sen TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMIACTBIPbUIFAH IPOPECcCOphI
(dpesnen, bepmun) H=6

KOHTOPOBHUY Aujexceii OMHIbeBUY, TI'COJNOIHMS-MUHEPATIOIUs FBUIBIMIAPBIHBIH JIOKTOPBI,
mpodeccop, PFA akagemuri, A.A. Tpodumyka aTbIHOaFrsl MyHai-ra3 TeolOTHACH XoHE Teodusnka
nucrutyThl (HoBocubupcek, Peceit) H =19

ATABEKOB Baagumup EHoxoBUY, XMMUS FRUIBIMIAPBIHBIH JOKTOPEI, benapycs ¥FA akagemuri,
JKana matepuaniap XUMHUSICbI HHCTUTYTBIHBIH KYpMeTTi JupekTopsl (Munck, benapycs) H = 13

KATAJIUH Credan, Ph.D, JIpe3neH TeXHUKaNIbIK YHIBEPCUTETIHIH KaybIMAACTBIPBLUIFAH PO eCCOphI
([pe3nen, bepiun) H =20

CEMTMYPATOBA Dieonopa FOcynoBHA, reoiorns-MHHEPANOT s FHUIBIMAAPBIHBIE IOKTOPBI,
mpodeccop, KP ¥FA koppecnionaent-myteci, K.M. Carnaes arbinarbl [ €0n0orust FoUIbIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyici (Anmarsl, Kasakcran) H=11

CAFBIHTAEB Kanaii, Ph.D, kaysimagacteipsuiran npogeccop, Haszapbaes ynusepcureri (Hyp-
Cyurran, Kazakcran) H = 11

®OPATTUHMU MMaono, Ph.D, bukokk Munan yHUBepCHTETI KaybIMIACTBIpBbUIFaH podeccops! (MuiaH,
Wramus) H =28

«KP YFA» PKb Xaoapaapsbl. ['eosiorust xoHe TeXHHKAIBIK FHLIBIMAAP CEPUSICHD).
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymri: «Kazakcran PecryOnukachiHBIH ¥JITTHIK FRUTBIM akageMusicky PKB (Anmarst k.).
Kazakcran PecmyOnukachiHBIH AKIapar »KoHE KOFaMIBIK JlaMy MUHHCTPJIITiHIH AKHapar KOMUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 0aCbUIBIM TipKeyiHEe KOWBLTY Typalibl KydJTiK.
TaKbIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAIBIK MEXHOL02UAIAPbI, MYHAL
XUMUACHL, MEMAn0apobl A1y HCIHE OAAPObIH KOCLIHObLIAPHIHbIY MEeXHOIOSUACHL.
Mep3iMAimiri: xKpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusiaeig MekeH-kaiibl: 050010, Anmarsr k., [lleBuenko kerr., 28, 219 6eur., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© «Kazakcran PecnyOnukachIHBIH ¥JITTHIK FRUTBIM akagemusicedy PKB, 2023
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuenT POO «HaunonansHol akagemun Hayk Pecriyonukn Kasaxcran», renepanbubiii aupexrop AO
«MHCTUTYT TOTUMBA, Kataiu3a U anekTpoxumun uM. J1.B. Coxonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBII cekpeTrapb

ABCAJIBIKOB BaxbiT Hapuk6aeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBECHHBIN

cexperaps HAH PK, UuctuTyT Xumnueckux Hayk uM. A.B. Bexryposa (Anmarel, Kazaxcran) H=15
PenakxnuunonHas KoJgJerus:

ABCAMETOB Manuc KyapicoBud, (3aMeCTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOrOMUHEPAIIO-
THYECKHUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTAa THAPOTEOIOTUU U TEOIKOTOTUH MIM.
VY.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB T'epoii ’KoaraeBu4, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEPAO-
IMYeCKuX Hayk, npodeccop, mupekrop MHcruryra reonmorndeckux Hayk nm. K.M. CarmaeBa (Anmarsl,
Kazaxcran) H=2

CHOY JIpuued, Ph.D, acconmupoBanublii npodeccop, nupextop Jlaboparopun BOIHBIX HAYK YHUBEP-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJIbTMAH Peiimap, Ph.D, pykoBoauTens ucciaeJ0BaHUN B 007aCTH METPOJIOTHU U MECTOPOKICHHUN
MOJIe3HBIX HCKomaeMbIx B OTaene Hayk o 3emie Myses ecrectBenHo uctopuu (Jlonnon, Aurmus) H = 37

MMAH®HUJIOB Muxaua BopucoBud, J0KTOp TEXHHYECKUX HayK, mpodeccop YHuBepcutera Hancu
(Hancu, ®panmms) H=15

HIEH ITun, Ph.D, 3amecturens nupexropa Komutera o ropHoii reosiornn Kuraifckoro reooruueckoro
oOmiecTBa, 4WieH AMEpPUKaHCKON acconuanuu skoHomuueckux reonoros (Ilexkun, Kurait) H = 25

OUIIEP Axcenn, accoumupoBanHblii npodeccop, Ph.D, texumueckuil yHuBepcurer Jlpesnen
(dpesnen, bepmun) H=6

KOHTOPOBHUY Auekceii DMUIbeBUY, JTOKTOP I'C€OJIOrO-MHHEPATIOTHYECKUX Hayk, mpodeccop,
akanemuk PAH, MuctuTyT HedrerasoBoit reomoruun u reodusukn um. A.A. Tpopumyka CO PAH
(Hosocubupck, Poccus) H=19

ATABEKOB Baaaumup EHokoBHY, TOKTOp XMMHYECKUX HayK, akaneMuk HAH benapycu, moueTHsii
nupekTop MHctutyta Xumun HOBBIX MarepuaiioB (Munck, benapycs) H = 13

KATAJIUH Credan, Ph.D, accounuposanusiii nmpodeccop, Texuuueckuit yausepcuret (pesnes,
Bepmun) H =20

CEMTMYPATOBA Diieonopa KOcynoBHa, J0KTOp re0I0ro-MHHEPATOrHUECKHX HayK, podeccop,
unen-koppectionienT HAH PK, 3aBenyromas naboparopun MuctutyTa reonorndeckux Hayk nm. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CATUHTAEB Kanaii, Ph.D, accorunpoannslii npodeccop, Hazapbaes ynusepcurer (Hypcynran,
Kazaxcran) H =11

®PATTUHU Iaoao, Ph.D, accoumupoBanHbIi npodeccop, MuigaHCKHil yHUBEpPCUTET BHKOKK
(Mumnan, Utamus) H = 28

«H3Bectuss POO «<HAH PK». Cepusi reo10ruy 1 TEXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobcrBennuk: Pecnybnmikanckoe obmmecTBeHHOe 00beinHenne « HarmonanbpHas akaeMust HaykK
Pecny6onmkn Kazaxcram» (r. AMarsr).
CBUJIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncrepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BblianHoe 29.07.2020 I
Temarudeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYeCKue MexXHON02Ul nepepabomKu Hemu u easa,
Heghmexumus, MmexHoN02UU U361eYeHUs MEMANN08 U UX COeOeHeHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sK3eMILIAPOB.
Anpec penakiuu: 050010, . Anmars, yi. [lleBuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HammonanbsHas akagemus Hayk Pecryonuku Kazaxcrany, 2023
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H =13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) H = 11
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Abstract. In our study, the indicators of ecologically unfavorable zones should be
compared with similar data from control areas that are most favorable. According to the
statistical system, it is possible to build a table of the dependence of the incidence of
the population on the environment, multiplying the absolute indicators of diseases by
100,000 of the population and dividing it by the number of people living in the same area
this year. The most polluted area was the Kazygurt microdistrict, located near the lead
plant, and the control area - the Kaitpas microdistrict. The development of industrial
production leads to environmental pollution, and pollution is carried out intensively,
especially in cities where industrial enterprises are located. Intensive pollution of the
main components of the environment with harmful substances, including heavy metals,
has led to the formation of a biogeochemical province in many regions of Kazakhstan,
characterized by excessive accumulation of pollutants. In this regard, research on
assessing the health status of the population living in an ecologically unfavorable region
is becoming the most urgent problem today. Hazardous to public health and even longer
side effects of waste by polluting atmospheric air, soil, groundwater, open water bodies,
agricultural products of plant and animal origin are indicated. The danger of waste is
that they can contain all three factors: chemical, biological and physical, which can
detrimental effect on human health.
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AHHoTamus. bBi3aiH 3epTTeyiMi3e SKOJOTHSUIBIK — KOJAWChI3  aliMaKTapablH
KOPCETKIIITEpI HEFYpJbIM KOJNAWabl OONaThiH Oakpliay aylaHJAapbIHBIH YKCAc
JIepEKTePIMEH CaNbBICTRIPBUTYBl THIC. CTaTHCTHKAIBIK JKYHere coiikec aypynapiablH
a0COOTTIK KepceTKimTepin XanbIKThiH 100 000 caHbiHA KOOEUTII JKOHE OCHI JKbLIbI
COJ ayJaHJa TYpaThlH XaJIbIK CaHblHA 06JIe€ OTBIPHIM, XaJNBIKTHIH aypyIIaHIbIFbIHBIH
KOpILIaFaH opTaFa TOYENIUITIHIH KecTeciH Kypyra Oonaapl. EH kem jactanraH aynaH
pETiHIe KOPFAChIH 3aybITHIHBIH KaHBIHAA OpHaNackaH KasblFypT MIarblH ayldaHbl, aj
OakplIay aynaHbl - KalTiac marbiH ayiaHbl aablHbl. OHEPKACINTIK OHIIPICTIH JaMYyhbI
KOPpIIaFraH OpTaHbIH JIACTaHybIHA OKEJII COKTBIPBITI, 3Cipece OHEPKACINTIK KICIMTOPBIHAAD
OpHallacKaH Kallanap/a JIaCTaHy KapKbIHJbI )Ky3ere achlpbuiaibl. Kopmiaran opTaHbiH
HETi3ri KOMITOHEHTTEPIH B3USHJABI 3aTTapMEH, OHBIH IMIiHJE ayblp MeTalJapMeH
KapKbIHABI JlacTay KasakcTaHHBIH KONTEreH OHIipJepiHlle JacTarbIITapAblH apThIK
KHUHAKTATYBIMEH CHIATTAIaThlH OMOT€OXMMUSUIBIK ITPOBUHIMSHBIH KaJbIITaCybIHA
okenui. OcblFaH 0aliJIaHBICTBI, YKOJOTHSUIBIK KOJNAHChI3 alMaKTa TYpaThlH XaJbIKTHIH
JICHCAYJIBIK YKaFaaiiblH Oarayiay OOMWBIHIIA 3epTTEyJiep OYTiHIT KYHI €H ©3eKTI Macele
Oonbill OTBIP. ATMOCQEpalbIK ayaHbl, TONBIPAKTHI, KEP acThl CyJapblH, allbIK CY
alIBIHAAPBIH, OCIMIIK JKOHE JKaHyap TEKTi ayblUl IapyalibUIbIFbl OHIMIEpPIH JlacTay
APKBUIBI KAJIABIKTAp/IbIH XaJIBIKTHIH JICHCAYJBIFBIHA KAYiIlTi )KOHE YaKbIT OOHBIHIIA OJJaH
Jla y3aK jkaHama acepi kepcetineni. KaaaplkTapaplH KayinTiliri oixapisiH KypaMbIHIa
OapybIK yir (GakTop OOdybl MYMKIH: XMMHUSJIBIK, OHOJOTHUSJIBIK JKOHE (DU3UKAJBIK,
oJap ajaMm JeHCayJbIFbIHA 3USHIBI oCep €Tyl MYMKiH. OHEpKOCINTIK KaJAbIKTap/aa
Ke3JIeCeTiH XUMHUSIIBIK 3aTTap/IbIH, KOCBUIBICTAP/IBIH Ti3iMi ©Te Kor. Oyap eHepKacinTe
CUHTE3/IeTICTIH JKOHE OHJCINETiH, OHJIIpUIreH mainansl Ka3danapaa Ke3[eceTiH JKoHe
aNbIHFaH OHIMJep/Ae OoyiaTbIH OapiblK Hopce Ooiybl MYMKiH. Kanmslkrapaarsl
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XUMUSUIBIK 3aTTap/blH KOHIEHTPALMICHl OHHAH, JKY3/€H, MBIHBIHIIBI MUJUTUTPAMMHAH
1 kr-ra 1 ToHHa HeMece OJjaH Ja Kell OHJaFaH KUJIorpaMra JeiiH e3repyi MyMKiH.
Tyiiin ce3nep: atmocdepa, aya, TONBIPak, Cy, OCIMAIKTED, IIUKI3aT
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AnHoTanus1. B HameMm uccieqoBaHIM OKA3aTEIH YKOJIOTMYECKU HEOIaronoryyHbIX
30H CpaBHUBAIOTCA C AHAJOTHYHBIMH JAHHBIMH KOHTPOJIGHBIX PaliOHOB, TAE
OHM HaumOosee OnaronpusTHBL. B COOTBETCTBUM CO CTaTUCTUYECKOW CHUCTEMOM
BbICTpanBaeTcs rpaduK 3aBUCUMOCTH 3a00JIEBAEMOCTH HACEJICHHUSI OT OKpYXKaroleH
Cpenbl, MyTeM YMHOXEeHHs1 aOCOJIOTHBIX TMoKa3zaresedl 3aboneBaemoctu Ha 100 000
HaCEJICHHS U JISJICHHSI Ha YUCICHHOCTD HACEJICHHSI, TPOKUBAIOILIETO B ATOM IOy B 3TOM
paiione. Hanbonee 3arpsisHeHHBIM pailoHOM OBLT OmpeaeseH MUKpopaiioH Kaseirypr,
pacmonoXeHHBIN PsSIOM CO CBHHLOBBIM 3aBOJOM, & KOHTPOJBHBIM — MHKpPOpaioH
Kafitmac. Pa3BuTHe mNpOMBIIIJICHHOTO MPOM3BOACTBA MNPUBOAMT K 3arpsi3HEHHIO
OKpyXarollei cpeisl, 0COOEHHO B TOpOJax, TII€ PACHOIOKEHbI IPOMBILIIICHHbIE
MPEANPHUITHS, 3arPsS3HEHIE OCYILECTBISETCS HHTEHCHBHO. IHTEHCHBHOE 3arpsi3HEHHE
OCHOBHBIX KOMIIOHEHTOB OKPYJKAIOIIEH cpelbl BPSAHBIMU BEIIECTBAMHU, B TOM YHCIIE
TSDKEJIBIMA METaJlJlaMH, TPUBEO0 K 00pa30BaHUIO OMOTEOXMMHYECKOH MPOBUHIINY,
XapaKTepU3yIoIeiics N30BITOYHBIM HAKOIIIICHUEM 3arpsS3HAIOUINX BEIIECTB BO MHOTUX
pernonax Kazaxcrana. B 3Toii CBSI3W HMccCiIeqOBaHMS MO OLIGHKE COCTOSIHUS 3A0POBBS
HaCeJIeHHs, IPOKUBAIOLIETO B KOJIOTUYECKU HEOIaromnoryyHo! 30He, Ha CETOIHIITHUHA
JIeHb ABJSIIOTCS HanOojee akTyanbHbIMU. [IpH 3arpsisHeHHMH arMocdepHOro Bo3ayxa,
MOYBBI, IPYHTOBBIX BOJ, OTKPBITBIX BOJOEMOB, CEILCKOXO3IHCTBEHHOW MPOAYKIUH
pPacTUTENLHOTO W JKUBOTHOTO TPOUCXOKACHHUS TMOKAa3aHO ONAacHOE JTUTEIbHOE
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M0OOYHOE BO3JEHCTBUE OTXOAOB Ha 3J0pOBbE HaceleHus. ONMacHOCTh OTXOJO0B B TOM,
YTO OHU MOTYT COJEPKAaTh TPU PpaKkTopa: XUMUUECKUH, ONOIOrHYECKI 1 PU3NUECKUH,
KOTOpblE MOTYT OKa3blBaThb BpEIHOE BO3JEHCTBHE Ha 3/0pOBbe uesoBeka. CIHCOK
XUMHMUYECKHUX BEIECTB, COEIMHEHHH, COAEpKalUXCs B INPOMBIIUIEHHBIX OTXOJaX,
MHoOrounciieH. OHM MOTyT OBITH BCEM, YTO CHHTE3UMPYETCS M mepepadaTbiBacTCs B
MIPOMBIIUICEHHOCTH, COIEPKHUTCS B TOOBIBAEMBIX TTOJIE3HBIX UCKOIAEMBIX U COACPIKUTCS
B MIOJTy4EHHBIX TPOJYKTaX.
KiroueBsble ciioBa: armocdepa, Bo3ayX, o4YBa, BOAA, pACTEHUsI, ChIPbE

Introduction

Airborne dust particles have a significant impact on human health because of their
ability to carry and spread pollutants, allergens, and pathogens. The scientific basis for
this influence is supported by the results of numerous environmental and occupational
medicine studies. Exposure to dust particles can also increase the risk of cardiovascular
disease because it is associated with inflammation and oxidative stress in the body. In
addition, certain types of airborne dust particles may contain harmful chemicals such as
lead, cadmium and asbestos that has long exposure to health.

To assess the level of environmental pollution of the area where located lead-mixed
slag wastes, as part of the lead plant in Shymbkent city, it is necessary to determine the
content of slag dust, as well as the content of lead aerosols and inorganic dust (SiO2)
lifted into the atmospheric air on windy days. As a result of our research, at an average
annual wind speed of 2.8 m/s, slag and SiO2-dust mixed with lead, measured in g/s,
are emitted from the surface of granulated slag storage tanks into the atmosphere. The
emissions of inorganic slag dust spread in the wind direction towards Kazygurt district
settlement bordering the edge of the warehouse where it is stored.

In normative documents the ecological hazard of granulated slag dust is at the level
of 3 class, and lead contained in slag dust is at the level of 1 hazard, with its MPC =
0.0003 mg/m3, and silicon dioxide (SiO02)-at the level of 2 ecological hazard and its
MPC = 0.02 mg/m3. Therefore, in order to improve the ecological condition of the
locality, it is necessary to determine the coefficient of environmental safety. That is,
the coefficient of ecological safety allows us to assess the results of measures taken to
improve the ecology of the locality.

The development of industrial production leads to environmental pollution,
especially in cities where industrial enterprises are located pollution is carried out
intensively. Intensive pollution of the main components of the environment with
harmful substances, including heavy metals, has led to the formation of biogeochemical
province characterized by excessive accumulation of pollutants in many regions of
Kazakhstan. In this regard, studies to assess the health status of the population living in
the ecologically unfavorable zone are currently the most relevant.

Pollution of atmospheric air, soil, groundwater, open water bodies, agricultural
products of plant and animal origin shows dangerous and even more long-term side
effects of waste on public health. The danger of waste is that it can contain all three factors:
chemical, biological and physical, which can have harmful effects on human health.
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The list of chemicals, compounds found in industrial waste is numerous. They can be
anything that is synthesized and processed in industry, contained in mined minerals, and
contained in the resulting products. Concentrations of chemicals in waste can vary from
tenths, hundredths, thousandths of milligrams per 1 kg to tens of kilograms per 1 ton
or more. They mainly depend on the raw materials used, technologies used, production
procedure, etc. In the Republic of Kazakhstan, there is almost no state system of waste
management, which includes monitoring, storage, recycling and disposal of industrial
and household waste. More than 20 billion tons of production and consumption waste,
including 6.7 billion tons of toxic waste, are accumulated in the territory of Kazakhstan.
As a result of these, soil, underground and surface water in many regions are subject to
intense pollution by industrial waste. (Daribayev et al., 2023).

The problem of interrelation between the state of the environment and human health
in the Republic of Kazakhstan is becoming more and more urgent every year. Pollution
of the natural environment and its impact on human health have a relationship observed
on the basis of data on the level of morbidity, emissions of pollutants into the atmosphere
from stationary sources, discharge of polluted wastewater into water bodies, formation
of toxic wastes, access of the population to drinking water and water quality, etc. The
problem of interrelation of the state of the environment and human health in the Republic
of Kazakhstan is becoming increasingly important. According to the environmental
monitoring data, in many cities connected to the monitoring network, the pollution level
still exceeds sanitary and hygienic norms. In 2017, the highest level of air pollution
was observed in Almaty (API=12.6), Shymkent (API =11.2), Aktobe (API =9.5), Ust-
Kamenogorsk (API =7.2), Temirtau (API =8.6), Ridder (API =9.0). High air pollution
in the cities of Ust-Kamenogorsk, Shymkent city, Aktobe city, Ridder city, Temirtau
city was formed due to the impact of emissions of non-ferrous and ferrous metallurgy
enterprises, unfavorable climatic conditions in Almaty for the spread of impurities. The
quality of drinking water in Astana city, Kyzylorda city and South - Kazakhstan regions
is low. In Kyzylorda region the non-compliance of samples on sanitary and chemical
indicators on tap water is 5.1%, on microbiological indicators-5.3 %, on decentralized
sources - 23.4 % and 6.5 % respectively. Report on the number of socially significant
diseases with an established diagnosis for the first half of 2018-2023 was registered for
the first time in life.

A number of studies aimed at studying the state of the environment and public health
in ecologically unfavorable areas of the republic have revealed a significant increase in
the content of many Eco toxicants in the atmospheric air, for example, the concentration
of cadmium is 260 times higher than the MAC values, copper - 45 times, lead - 60 times.

According to the data of the Hydrometeorological Center of Turkestan Region
«Kazgidromet», the main source of air pollution is the closed joint-stock company
«Yuzhpolimetal» in Shymkent city. (Ikramov et al., 2023).

It is often mentioned in the literature that in polluted areas the general morbidity of
the population has increased by 1.5-2 times. The frequency of allergo dermatoses in
industrialized cities is 5-6 times higher than in the "clean" region. Differences in the
level of anemia between these areas are also obvious - 4 times higher in the «dirty» zone.

136



ISSN 2224-5278 5.2023

Damage to the central nervous system, liver, kidneys, and blood system may manifest
itself as xenogenic intoxication syndrome. The occurrence of mental retardation, anemia
can be caused by environmental pollution with lead. Many research papers have been
published in the scientific literature on determining the distribution of dust in various
environmental conditions. The authors quantitatively studied the emissions of salt dust
carried by the wind from the dried bottom of the Aral Sea, in particular its volume
and directions (Ikramov et al., 2023). There is also an association between increased
mortality from bronchitis, bronchial asthma, pulmonary emphysema, respiratory
diseases and environmental pollution. For example, children living in an ecologically
polluted zone are 2 or more times more likely to suffer from chronic pneumonia,
tonsillitis, neuropathy, and physical development lags compared to the morbidity rates
in a «clean» zone. Lead (Pb) toxicity to plants,

the interest of scientists in the rich toxic effect on animals and humans began to be
aroused. (Daribayev et al., 2023).

Research materials and methods

Under conditions of aerogenic chemical load, the respiratory system is an obstacle
to the penetration of chemical compounds into the body and becomes a point of
application of their toxic effect, because among all internal organs and systems of the
human respiratory system is in close contact with environmental factors, primarily
with the atmospheric air. The urban lead burden is evident among humans, wild and
domesticated animals, and plants. Animal lead exposures closely mirror and often
exceed the lead exposure patterns of their human partners (Ronnie Levin et al., 2020).

For example, 60 % of airborne lead is absorbed in the blood, 10% from water and
5 % from food. The ingestion of Pb at a dose of 105-204 pg per day results in a rapid
increase in its concentration in the blood, so the concentration of Pb in the blood can
be an indicator of environmental exposure to the body. The blood Pb content of non-Pb
in humans has been observed to be as low as 12 pg, gasoline salesmen-18 pg, garbage
collectors-54 pg, and motor vehicle workers-from 25 to 212 pg. As a favorable effect
on the worker's body, but not on the population, its concentration in the air is considered
0.15 mg/m3. Air in the body, i.e. urine, contains Pb about 0.13 mg/l, blood — 70 pg. In
this regard, special attention is paid to determining the level of atmospheric pollution.
Multi-life cycle (MLC) recycling of lead is an effective way to achieve the sustainable
development of the lead industry, but the comprehensive effect of resource utilization
and environmental impact in the process is difficult to evaluate (Haixia Li et al., 2023).

It should be noted that the structure of morbidity has a certain relationship with
the ecological features of the regions, which can be determined when analyzing the
statistical data of medical institutions. Removing the offending exposure and lowering
the overall body burden are essential to addressing heavy metal toxicity. Children are
more prone to HM poisoning (especially lead) due to their growing neurological systems
and demand specific attention (Julekha Khatun et al., 2022).

According to the data, in elementary school No. 49 of Kazygurt microdistrict,
currently two pupils suffer from heart failure, 4 from obesity, 6 from goiter and 18 from
chronic cholecystitis. In 3 years, 2 people died from blood cancer: a teacher and a 5th
grade pupil.
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In our study, the indicators of environmentally disadvantaged areas should
be compared with similar data of control areas, where they are the most favorable.
In accordance with the statistical system, we can plot the dependence of population
morbidity on the environment by multiplying absolute morbidity rates by 100,000
populations and dividing by the number of people living in the area that year. The most
polluted area was Kazygurt microdistrict, located near the lead plant, and - Kaitpas
microdistrict.

Let's look at the major diseases with the highest proportion of the total disease
structure.

In the general structure of adult morbidity in the studied settlements, respiratory
diseases take the first place. Since 2020, there has been a sharp increase in the incidence
of pneumonia, bronchitis, vasomotor and allergic rhinitis in adults, and in recent years
the morbidity, in turn, has been increasing. This has been found to be associated with
high environmental pollution with lead compounds and other heavy metals. Heavy metal
exposure from anthropogenic pollutants negatively affects many marine organisms,
including foraminiferan protists. As such, foraminifera are often used as bioindicators
of stressed environmental conditions (Amanda et al., 2021).

Research results and discussion

The incidence of pneumonia in children in the polluted area (Kazygurt microdistrict)
from 2018 to 2020 was recorded 1.9 times more often than in the most favorable area
(Kaitpas microdistrict). In children under 14 years of age in the Kazygurt microdistrict,
pneumonia incidence rates have been rising sharply since 2020. In 2021, 183 children
with pneumonia are registered in Kazygurt microdistrict, which is 1.9 times higher than
in Kaitpas microdistrict. Although there has been a slight decrease in incidence since
2021, the incidence rates are 1.6 times higher than in the 2023 clean neighborhood.
In 2021, there is a 20-fold increase in adult incidence. There is a slight decrease in
subsequent years, but compared to the Kaipas neighborhood, incidence rates remain
high: 8.5 times higher in 2022 and 7.6 times higher in 2023, as shown in Figures 1 and 2.
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Fig.1 relative incidence of pneumonia in children in the studied areas per 100,000 people
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Fig.2 relative incidence of pneumonia in adults in the study areas per 100,000 people

The purpose was to reveal the intrinsic relationship between soil microbial, enzyme
activities and heavy metal pollution, and to establish the characterization system of
enzyme activities, soil heavy metal pollution degree, as well as microbial parameters
(Bo Tang et al., 2022).

Characterizing the frequency of various diseases, it is necessary to note the high level
of detection of respiratory diseases, in which chronic bronchitis occupies the leading
place. Children's organism is influenced by environmental factors, unlike the adult
population. In the structure of the general morbidity of respiratory diseases of children
under 14 years of age, there is a sharp increase in the incidence of bronchitis in 2021
in 11 times compared to the previous year and an increase of 14 times compared to the
clean area. The highest incidence rate of bronchitis in adults in Kazygurt microdistrict
is in 2021 (1977 cases), 24 times more than in Kaitpas microdistrict, and although there
is a decreasing trend in subsequent years, Figures 3—4 show that high incidence rates
persist.
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Fig.3 The relative incidence of bronchitis in adults in the studied areas is per 100,000 people
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Fig.4 relative incidence of bronchitis in children in the study areas per 100,000 populations

Biomonitoring is a well-established method for assessing people's exposure to
contaminants in the environment. Many non-communicable diseases can be prevented
or aggravated by physiologically monitoring heavy metals in biological matrices such
as urine, evaluating their association with non-communicable diseases, and attempting
to limit exposure to them (Majid Hashemi et al., 2023).

During 6 years, diseases of the ENT organs, in particular vasomotor and allergic
rhinitis, prevail in the dynamics of respiratory diseases. The comparable incidence of
vasomotor and allergic rhinitis in children in the study areas shows an increase from
2020 to 2018. While in 2019, 295 sick children were registered in the residence around
the lead plant, in 2021, 748 sick children are detected, and in the clean neighborhood
there are no cases in this year. And in 2023, the number of registered children will reach
945. In the general surveillance area, the lowest incidence rates are seen in adults for 6
years. And the fact that from 2021 onwards, the rates in both children and adults will
decrease to zero is shown in Figure 5-6.
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Fig.5 Relative incidence of vasomotor and allergic rhinitis in adults in the studied areas per 100,000
people
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Fig.6 relative incidence of vasomotor and allergic rhinitis in children in the studied areas per 100,000

people

Fe-deficiency anemia occupies the leading place in the structure of diseases of
circulatory organs. As shown in Figure 7-8, it has increased dramatically in both adults
and children since 2019. In 2020, incidence rates in children under 14 years of age are
3.6 times higher compared to the reference area. Heavy metals (HMs) from smelters
pose severe challenges to the environmental soil quality of surrounding farmlands, and
threaten human health through the food chain (Jun Xu et al., 2023). The rates remain
at the same level until 2021, and from that year onwards there is a decline in incidence
rates in the contaminated areas. Even so, incidence rates in this region in 2023 are
1.2 times higher than in the control area. In adults, the incidence rate remains high in

subsequent years.
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Fig.7 Relative incidence of Fe-deficiency anemia in children per 100,000 inhabitants in the studied

areas
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Fig.8 Relative incidence of Fe-deficiency anemia per 100,000 population in adults in the study areas

This can be done at work by putting on advancing industrial engineering, personal
protective equipment, and following safe work procedures. The persistence of the
stabilization effect of amendments on heavy metals (HMs) is of great concern when
they are used for remediating HM-contaminated soil (Youfa Luo et al., 2023).

Heavy metals (HM) toxicity is becoming a major threat to living organisms in recent
years due to the increase in population and anthropogenic activities. Lead (Pb) shares
about 10 % of total pollution produced by heavy metals(Samuel Collin et al., 2022).

Heavy metals are used in industrial applications, such as production of pesticides,
batteries, alloys, and textile dyes. Excessive exposure may lead to specific disorders.
The kidney is a target organ in heavy metal toxicity because of its ability to reabsorb
and concentrate divalent metals. The extent of renal damage depends on the nature, the
dose, and the time of exposure. In general, acute damage differs from chronic damage
in its mechanism of toxicity (Paolo Lentini et al., 2019).

In the dynamics of the relative incidence of genitourinary morbidity of children in
the area of residence around the lead plant, there is an annual increase in the number
of registered patients. From 2018, the number of children under 14 years of age who
became ill increased from 204 to 648 by 2023. Heavy metal contamination especially
lead (Pb) causes a serious threat to global public health (Yaping Wang et al., 2023).
Lead(Pb), cadmium(Cd), and arsenic(As) are highly bioaccumulative and hazardous to
human health [Cheng Peng et al., 2023]. This is 2 times the rate of the most favorable
area. Figures 9—10 below show the relative incidence of genitourinary disease in children
and the relative incidence of digestive disease in adults.
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Fig.9 Relative disease of the genitourinary system in children in the studied areas per 100,000 people
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Fig.10 relative morbidity of digestive organs of adult population of the studied areas per 100,000
populations

Conclusion

The analysis of morbidity shows that, according to the literature, the general morbidity
of the population in the studied contaminated zone has increased 1.5-2 times. Where
you live around the lead plant, we can talk about a higher prevalence of respiratory
diseases in both adults and children, while in the control zone it is much less common.

We also found a high incidence of genitourinary, circulatory and digestive diseases
in the contaminated area. All this is related to the impact of xenobiotic - in lead pollution
zones, the influence of other causes of bronchopulmonary diseases is often increased,
resulting in a significant increase in the morbidity of the population near the sources of
pollution, which indicates the negative impact of industrial waste on health.
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