Cnucok HayuHbIX myOnmkaruu ucnonauteneid HUP 3a 2025 r.

1 Manu6ekoB A.C., UcmyxanoBa JI.T., Cynran6ekoBa b.M., XKoau A.O., )Kymanumnos A.P.,
Manu6exoBa A.A. JKericy 0ONBICHIHAAFBI TOMBIPAKTAPABIH (U3UKO-XUMHUSIIBIK KacHETTEpiHe
aHTpoNoreHAIK (akTopiuapablH ocepiH Oaramay // Izmewictep, HoTmkenep — HccnemoBaHus,

pesynbrathl. — 2025. — Ne 2(106). — C. 410-419. https://doi.org/10.37884/2-2025/41

IzzenicTep, meTEsenep — Hecnenoparma, pesymeTaTel. M2 (106) 2025, ISSN 2304-3334

FTAXF 87.21.09 DOT https://doi.org/10.37884/2-2025/41

AC Madubexos', IT. Howpxanosa', B M. Cynmanbexosa’, A6, Hadu'*,
AP Fymanmos®, 4.4 Madubexosa’

Tescpagus scane ey sayincizdiai uncmumme:, Aviame, Kazaseman Pecrybnuracs,
madibekovigmail ru, l—aurai@bk ru, adaika_01{@mail ru, askhat zhadii@mail ru®,
aisha madibekova@mail ru
‘Br-Papabu amemdaze: Kasas Timmes usepeumeni, Kazaseman, aidar043@mail r

AETICY OBJIBICBEIHTIATBI TOIIBIF AKTAP TBIH $HIHKO-XHMHATRIE,
EKACHETTEPTHE AHTPOIIOTEHTIK @AKTOP.TAPTRIH oCEFTH BATATAY

Andamna

Byn #ypaeicTa TONEIpAarTHE pH. MEHepaTH3amHA #oHe TONBIPAKTEN [PAHyIOMETPHATHIE
EYPaMET CHAKTEL I3 HKATEL, FJHe XHMITEE KacHeTTEPiE 3epTTey HaTmieTep KenTipimmen. Tanmay
YOIE SPTYQI HYKTSTepIeH AMEFaH 52 TOOEIPAR YITICI TAHTANTEL OyT HMaliTTaH ayelp
EyMOATINEE DeH OAMNEEEA JeHiE TONRpaE, TYPIepiHiH EeH ayERMEH EAMTYFA MyMEIHTE Oepmi.
3epTTeymiH MAECATH TONBIPAKTEH XAMHANEE CHOATTAMATADE] MeH OHBH EYPEUTEIMIHIE
E€peEINEMETep] APACEHIAFE OAafIAHEICTHEI SepTTey Oommer. JEyweic DaphICHETA TONRIPAKTGIN
TPAHYICMETPHAIEE, EYPAMEEHEN MAHEPATHATHATA ®aHe pH acepile TOMEDN, Tangay #yprisimmi.
Haommaenep memeparmsane Mami 20-gam 3240 vr/me’ meflin esTepeTinin EOPCETTL 6F VINSH MOETED
DAMINER, #oHE KMOATIIEE, Mamepd HOFAPE TONEIPAKTADIA Cafranamel. Kynel Eorapsl OOMaTRIH
TONBIPAETAP 43 MHHEPATHIANHA Hame pH Mam OefTapan opTaHE EepceTem. 3epTTey COHBIMEH EATAD
TOMEIPAETEE MPAHYIOMETPHEATEE, EYPAMEIHE XHMHATEE, KacHeTTepiHe aRTapIEETaH acep eTeTiHiH
xepceTTi. ToneparTeE pH gerrefi sciMIikTepmis ecyi MeH JAMYEHA EARET KOPeETik 3aTTApILH
EOICHETIMALTITIES Tikenel acep eTegi Bym gepexTepni Jamipek arpoXHMHEATEE afMakTapra Gemy
HoHe Hepll aVEITMApyAMELTEE MAATATAHY TEI{PHOCIH #aAKCApTy YINE NalTanaHyFa COmamel
Haomirsenep arpoEOMEE MEH SKOMOTHATA KATEICTH MemmiMIep KaCkITIay s TONBPaETEE Q3 HEAThE
HaHe XAMAATEE CHIATTAMATAPHH ecKepVIiH MARESIEIEFEE ESpreTenl. ATaM apekeTiHeH mafna
DOMATHE EATIHETAPMEH TONBIPAETELE, JACTAHYEE DOTIEPMAY YIH THICTL MaPATAPIE ICEe ackEpY
EA#ET.
Kiam cesdep: Hemicy, monwipay, @usuka-xUMUaTss sacuemmepi, pH, Munepanuzayus,
ZPAHVTOMETPURTEIR REDIM.

Kipicne

Hericy OQNBICH EOUIAAME TAOHFH-EMAMATTHE & TARTADMEH CHIATTAIGIL, EYHAPIED
TONBIPAETAD MEH CY PECYPCTAPEMER EAMTAMACHS eTUITEH, Oy 83 KEe3eNHIE OHEH SEOHOMHARATHIE,
AMeVeTiHIN FOFAPE OOMYEHA Beris Conmamsr. Byl sHip apKELITE MAHEISOE ESIIE CaFEITTAPE] TSN, AT
Farrai Xamnm PecovOnEEacEIMEH MEEAPAHEIH AAKBH OPHATACVEl OFAH CTPATETHAIEL, MAHEIS
Oepegi. OOQMEICTEIH SEOHOMEEACH HETi3iHEH ATpapiElE &oHE HEIVCTPHALIEE CEETONNIApEA
DAFEITTAIFAH, anafiga Oy GarTop AHTPONOTEEmE acepdi EvmedTem. JIaCTAEYIEIE HETi3M Kezaepi
— FEUTVIESPTeTHEA EICIIOPEHIAPEI, ABTOMOOHIE KeMmi, KOMMVHALNEIK EEEMETTEp EoHe
ATPOSHEPESCINTIE KemeE. ATMmoctepanss, ayasems macTaEyel PM-10 wame PM-25 Gemmextepi.
ESMIPTEri OECHI] #9HE EVEIPTCYTEr VINH MeKTi MyMEIHTE EoaresTpamaatapgeE ([IIME) acsm
KeTyimed OafnapsrcTer OOMEICTEIH Cy ARTEHAAPE EyPAMEIEIA HHTPHTTEP MeH tocdartap Gap
EOMMYHATLTEE, FE[ZMETTEPAIH SFEETE CVIAPEEHE TSTLTYI HITHEECIHTe TACcTAHVFA YIIEIDARTEL
Hegenmerinres ypOaHHzZAITES #JHE HETVCTPHATAHIEIPY 3EOEVHSTEDIE JerpaTalFEIcEHA BIITAT
eTeml. O SEOIOTHATMHE MOHHIODHHT JeHTeHiH apTTEIPYIH HoHE THIMT TAORFATTH EOpPFay ic-
IMFpaTaPEHE eRri3ya Tazan etem [1].

TomEIpaKTEE GHIHEATEE #9HS XHMHAIHE KACHETTEPIH 3EpPTTEY TONEIPAKTAHY., SEOIOTHET
HaHe BANNE AVELT MAPVAIIEIEFH YIIH MAHEIRTE MiEDeT Gommm TaGermagsr TomemparTsm pH
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TonmpasTem pH genrefil, MERepaTHIaNEACH HaHe EYPEME OI3DIRE AYBLT MADYANTEITEFHES
EADAMIELIEERE OaFamay YIDIH &Te MAHeRIH. befitapan pH &ame MHHepaTHIANHACH EOFAPE
TONHPEKTAP AVEUINAPVAINELTEIE MAECATTA ©H EONEHIH Gonem TaSmmagsl, AT HyMIE E3HE
EYMAHTTE TONBLPAETAPIEIE SHIMIINITIE APTTHPY KOCEMINA IMAPATAPIL! TATAN eTell. CHepHacioTIE
®aHe AVEUINAPYAINIEINLE Ke3IeplHeH NacTaHy CHAKTEl AHTPOOOTEHNE (QaETOpIapiel ecKepe
OTHIPEIN, TONRPAETHE EAH-EYHIE EaEcapTy EoHe MIapI JeTPaTallHENad Kopray YIIH Mapanap
ESIIEHIH 23paey KageT.
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Abstract

The pilot study is devoted to the assessment of both the accumulation and spatial dis-
tribution of microplastics in the snow cover of the Zhetysu region. The height of snow
cover in the study area varied from 4.0 to 80.5 cm, with a volume of melt water rang-
ing from 15 to 143 L. The analysis of 53 snow samples taken at different altitudes
(from 350 to 1500 m above sea level) showed the presence of microplastics in 926% of sam-
ples in concentrations from 1 to 12 particles per square meter In total, 170 microplastic
particles were identified. The main polymers identified by Faman spectroscopy wene
polyethy lene (PE), polypropylene (PP), and polystyrene (PS). These are typical components
of plastic waste. The spatial distribution of microplastics showed elevated concentrations.
near settlements and roads. Notable contaminations were also recorded in remote moun-
tainous areas, confirming the significant role of long-range atmospheric transport. Particles
smaller than 0.5 mm dominated, having high serodynamic mobility and capable of long-
range atmospheric transport. Quuantitative amd qualitative characteristics of microplastics.
in snow cover have been realized for the first time both in Kazakhstan and in the Central
Asian region, which contributes to the formation of primary ideas and future approaches
about microplastic pollution in continental inland regions. The obtained results demon-
strate the importance of atmospheric transport in the distribution of microplastics. They
indicate the need for further monitoring and microplastic pollution analyses in Central
Asia, taking into account its detection even in hard-to-reach and remote areas.

Keywords microplastics; pollution; snow cover; atmospheric transport; migration

1. Introduction

Microplastics are synthetic particles less than 5 mm in size [1]. Their presence has been
detected in the last decades in almost all natural environments, including the atmosphere
and snow cover Studies in recent years prowve that snow plays an important role in the
transport, deposition, and distribution of microplastics, especially in high-altitude and
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Education and enmironmental auareness: Engaging residents and tourists helps to reduce
the input of macro-litter that later fragments into microplastics.

Mamitoring and scientific research: Regular monitoring of microplastics in snow and
air, together with further studies on their effects on snow ecosystems, is essential for
evidence-based management decisions.
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