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Pedepar:

1. luceprauisa nprucBa4eHa o ep>KaHHIO MaTepiasliB Ha OCHOBI IPUPOIHOI Ta IITYYHOI CUPOBUHU 15 3aXMCTY BOJ
BiZl 3a0pyHEHHS Pi3HUMU TOKCHMKAaHTaMu. JIOLibHAM € pO3pO6Ka TEXHOJIOTIH i3 BUKOPUCTAHHSIM aICOPOEHTIB Ha
OCHOBI JOCTYIIHOI i le1meBoi CMpOBUHU. [IepCIeKTUBHUMY € TPUPOLHI, IITy4Hi Ta TEXHOT€HHI CUJIIKATH.
3acToCcoBy0YM pi3Hi crtocoby MoauQiKyBaHHS iX IOBEPXHi, MO’KHA OTPUMATU COPOEHTH 3 IIOKPALlEHUMU
xapakrepuctukamu. Ofiep>KaHHS Tak 3BaHUX «low-cost» MarepiasiB Ha OCHOBI aJIIOMOCUJIIKATIB Y 'PaHy/IbOBaHIN
($opMmi 103BOJINTh MIBUJKO PO3AiNATU (a3y. BaKIMBUM UTAHHSIM € IOCTIIPKEHHS! 0COOIMBOCTE O/lepKaHHS TaKUX
MarepiasiiB Ta BUBYEHHS 3aKOHOMIPHOCTE! BUIQJIEHHS BXXKUX METaJliB Ta 6apBHUKIB i3 BoA. Y mepuiomy pospini
Iycepralii BUKJIQHEeHO OIJI[ JTepaTypy MO0 alcCOPOEHTIB, sIKi BAKOPUCTOBYIOTBCS 171 3aXUCTY BOJ.
[IpoanasnizoBaHO METOAU OJlepKaHHS COPOEHTIB HA OCHOBI CUHTETUYHUX CUJIIKATIB i MPUPOIHOI Ta ITYYHO]

aJIIOMOCUJIIKATHOI CUPOBUHMU. JIpyruil po3zis MiCTUTh ONKUC METOIVK OfIEP>KaHHS aicCOPOEHTIB Ta METO/IB



IOCJiIKEHb: CKaHyl04a Ta TPAHCMICiiHa eJIEKTPOHHA MIKPOCKOIIii, peHTreHorpadiyHmii MeToz, aHamlisy,
peHTreHiBchbKa pOTOEIEeKTPOHHA Ta iHPpauepBOHa CIIEKTPOCKOIIii, METOJ, HU3bKO TEMIIEPATypPHOI afcopoLii-
Iecopbuii a30Ty, audepeHLiaTbHO-TePMIYHUI Ta IPaBIMETPUYHMIN aHali3U. METO/, BU3HAUEHHS PEOJIOTIYHUX
XapaKTEPUCTUX TJIMHUCTUX CYCIIE€H3il, METOZ, aTOMHO-€EMICIHOI CIIEKTPOMETPIi 3 iHAYKTUBHO 3B’13aHOIO [1J1a3MOI0
Ta CIIEKTPOPOTOMETPUYHUN MeToH,. TpeTiil po31is NPUCBSIYEHO CUHTE3Y NEHIPUTHUX ME30IIOPYBATUX
HaHO4YacTo4yok kpeMHe3emy (DMSN), MonudikoBaHUX HYJIbBaJIETHUM 3a71i30M i 3-AMiHOIIPONINITPUETOKCUCUIIAHOM
Ta JAOCJiIPKEHHIO iX eeKTuBHOCTI mwono BuganeHHs Cu(ll) 3 Bogn,. BcTaHOBIEHO BIJIUB Yacy CMHTE3Y Ha OJlep>KaHHs
MOHogucrnepcHux mikpocdep IlokasaHo, o 3pa3Ku, OTPUMaHi B Pe3yJbTaTi CUHTE3Y, IPOBELEHOMY IIPU Pi3HIN
tTpuBasocti nepemiurysanss (1,5 (DMSN-1.5), 3 (DMSN-3) Ta 5 rogus (DMSN-5), SBASIIOTE CO6010 MOHOAUCIIEPCHI
cdepu piamerpom 200 HM. BcTaHoBIeHO, 110 17151 BCix Mikpocdep XapakTepHi isoTepmu IV Tuny 3 netisamu
ricrepesucy tuny H3. Po3amipu nop ycix mikpocdep KonupaoThes Bif 5 10 50 HM, a MUTOMA NOBEPXHS cKiaaae 504,
452 ta 308 M2 /1 g1 DMSN-1.5; DMSN-3; DMSN-5 BifnoBifHO. BcTaHOBIIEHO, 0 Yac cuHTesy 1,5 roguHu €
OTITUMAabHUM 1711 MOPQOJI0Tii 6€3 3HaYHOI KoasecleHlIlii Top abo MoToBIIeHHS KpaiB. OfepskaHo aficopOeHT
(FeO@DMSN) misixoM HaHeceHHs YacToyok FeO Ha nosepxHio DMSN-1.5. OTpumati i3otepmu apcop6iiii/gecop6uii
a30Ty 3pas3KiB HajIexXaThb [0 i3oTepm IV Tury 3 netsero ricrepesucy tuny H3. 3HaueHHs NUTOMOI 10111} ITOBEPXHi
171t MoiiKOBaHOTO 3pa3Ka Malbke BABivi MeHIe, HiX 111 cuHTe30BaHoro DMSN. Po3nionin mop 3a po3Mipom
nokasye upokui gianasoH (3-50 HM). BcranoBneHo, o npu pH = 5,7 MakcuMasbHa afcopoLifiHa 31aTHICTh
FeO@DMSN 110 BifHOLIEHHIO A0 i0HIB Mifii craHOBUTH 39,8 Mrer-1, mo B 57 pasis Bulle, HX y DMSN-1,5 (0,7 mrer-1).
OTpuMaHO aMiHO-(PYHKIiOHAJIbHUI a[COPOEHT MIISIXOM Moaudikalii 4eHAPUTHUX ME30IOPYBATUX HAHOYACTOYOK
KpeMmHe3eMy 3-aMmiHonponintpuerokcucunaHom (DMSN-NH2). [3oTepmu apcop61ii/necop6iii a3oTy 3pasKiB
BigHOCATBCA 10 IV TuIly 3 netaamu ricrepesucy H3. Takuii TUII i30TEpMU XapaKTEPHUN 11 MaTepiaiis 3
ME30IOPUCTOI0 CTPYKTYPOI0. BecTaHOBIEHO, mo BuxigHuit DMSN npakTUdHO He TPOoSIBIIse aicOPOLiiiHOI 31aTHOCTI
1o ioHiB mini nmpu pH 6. DMSN-NH2 nemoHcTpye edexruBHe BupaneHHs Cu(ll) y BCboMy IOCTiIKyBaHOMY
IianazoHi pH. V yeTBepToMy po37isi IpuBeeHi pe3yibTaty BUugageHHs Cu2+ Ta METUIEHOBOTO GJIaKUTHOTO
MarepiajaMy Ha OCHOBI CUJIIKaresio Ta OKCUIY HIKeJIo 3 PI3HUM MaCOBUM CIIiBBiTHOLIEHHAIM KOMIIOHEHTIB
(Si02@0,5Ni0 ta SiO2@NiO). OtpumaHi i3oTepmu afgcop6Lii/mecopobuii a3oTy Hanexarts Ao isotepm IV Tuny. i
Marepiayu MaloTh By3bKUil fiiania3zoH mesornop (2,5 — 3 HM). [TokazaHo, 1m0 B pany SiO2 > SiO2@0,5NiO > SiO2@NiO
[IMTOMA IJIOIIA TOBEPXHi 3MeHmmnacs 3 411 M2/t 1o 186 M2 /r. BcranosseHo, mo SiO2 npakTUYHO He copOye ioHu
Migi mpu pH 5,5. MakcumasbHi 3Ha4eHHs1 cop6ouii gopiBHio0Ts 0,9 Mr/T Ta 1,7 Mr/T 17151 3paskiB SiO2@0,5NiO Ta
SiO2@NiO BinnosigHo. ITokazaHo, 0 BUaleHHs! METUIIEHOBOTO GJIaKUTHOTO 3 PO3YMHY CUHTE30BaHUMU
MarepiasiaMu Bifi0yBaeTbCs JOCUTD IIBUIIKO, @ MAKCUMAJbHY aicOpOLiiiHy 3aaTHICTh (19.3 Mr/T) Mae 3pa3ok 3
MacosuM crisBigHomenHsaM SiO2 go NiO (1:0,5). Y m'ssTtomy po3aiji npeacrasiieHi JaHi 1o BULAJIEHHIO i0HIB Mifi
MaTepiajlaMy Ha OCHOBI CUJIIKaTIB IIPMPOLHOIO Ta TEXHOTEHHOTO MOXOIKEeHH. OJlep>KaHo IPaHysu 3
BHUKOPHCTaHHIM MOU(IKOBAHOIO CAllOHITY Ta ajbriHaTy HATPilo i aICOPOEHT Ha OCHOBI 30JIM-BUHOCY. [17151
OTPUMAaHHS CTiIKUX Y BOAHOMY CEPEeIOBUILi IPaHyJ 0yJI0 AOCIiIKEHO PEOJIOTIUHY [TOBEiHKY IJIMHUCTUX
cycnensii. [1inibpaHo HeoOxinHi yMOBU 17151 rpaHyJisLii. JoCIiIXeHO XxapaKTEPUCTUKU Ta TEPMIUHi BJIaCTUBOCTI
OTpUMaHUX afcopbeHTiB. BuBueHo mopdoiorito, pa3oBuii Ta XiMiuHMII CKIaz COPOEHTIB HAa OCHOBI 30IM-BUHOCY 3
HaHECEHUM IIapoM 11e0JliTy. BCTaHOBJIEHO, 110 OCAIPKEHHS LJe0ITHOI a3y Ha MOBEPXHIO 30JIM-BUHOCY 36i/1bl1ye
copOLifiHy 30aTHICT Mifi 3 4,94 Mr/T 10 6,53 Mr/T. [IpakTMYHA 3HAYUMICTb POOOTU MOJIAra€e B TOMY, 110 OTPUMaHi
mMarepiany MOXyTb OyTY BUKOPUCTaHi ITPU po3po01i COPOEHTIB 1J1s1 3aXMCTy BOLHOTO CEPEeLOBUIIA Bill TOKCUKAHTIB
Pi3HOI IpUpOIU.

2. This dissertation is devoted to the development of materials based on natural and artificial raw materials for
protecting water from pollution by various toxic substances. The development of water purification technologies
using adsorption materials based on accessible and low-cost raw materials is justified. Promising materials include
natural, artificial and technogenic silicates. By applying various surface modification methods to such materials, it
is possible to obtain sorbents with improved characteristics. The production of so-called “low-cost” materials
based on aluminosilicates in granulated form enables quick separation of phases. A key issue is the study of specific
features of obtaining such materials, as well as the investigation of patterns involved in the removal of heavy



metals and dyes from water. The first chapter of the dissertation presents a review of literature on adsorbents

used for the protection of aquatic environments and methods for obtaining sorbents based on synthetic silicates
and natural or artificial aluminosilicate materials. The second chapter describes the methodologies for obtaining
adsorbents and research methods: scanning and transmission electron microscopy, X-ray diffraction, X-ray
photoelectron and infrared spectroscopy, low-temperature nitrogen adsorption-desorption methods, differential
thermal and thermogravimetric analysis, inductively coupled plasma atomic emission spectrometry and the
spectrophotometric method. The third chapter is devoted to the synthesis of dendritic mesoporous silica
nanoparticles (DMSNs) modified with FeO and 3-aminopropyltriethoxysilane. The influence of synthesis time on

the formation of monodisperse silica were determined. Revealed that the silica synthesized under different stirring
durations (1,5 (DMSN-1.5), 3 (DMSN-3) and 5 hours (DMSN-5)) are monodisperse spheres with a diameter of

200onm. It was concluded that the all microsphere exhibit type IV isotherms. The pore sizes ranged from 5 to 50onm.
The specific surface areas were 504om? /g, 452om? /g, and 308om? /g for DMSN-1.5, DMSN-3, and DMSN-5,
respectively. It was concluded that a synthesis time of 1.5 hours is optimal for morphology without significant pore
coalescence or excessive rim thickening. A adsorbent (Fen@DMSN) was obtained by depositing FeO particles onto
the surface of DMSN-1.5. The nitrogen adsorption-desorption isotherms of the samples correspond to type IV
isotherms. The specific surface area of the modified sample was found to be nearly half that of the DMSN. Pore

size distribution revealed a broad range (3-50onm). It was established that under pHo=05.70, the maximum adsorption
capacity of Fen@DMSN toward Cu2+ reached 39.8omgegn!, which is 57 times higher than that of the DMSN-1.5
(0.70mgegn'). An amino-functionalized adsorbent (DMSN-NH2) was obtained by modifying dendritic mesoporous
silica nanoparticles with 3-aminopropyltriethoxysilane. The nitrogen adsorption-desorption isotherms of samples
correspond to type IV isotherms. It was found that the DMSN exhibits almost no adsorption capacity toward Cu2+

at pHo6 but DMSN-NHo demonstrates efficient Cu(Il) removal across the entire tested pH range. The forth chapter
presents the results of removal of Cu2+ and methylene blue using materials based on silica gel modified with nickel
oxide at different mass ratios (SiOn@0.5NiO and SiOo@NiO). The obtained nitrogen adsorption-desorption isotherms
correspond to type IV. These materials also exhibit a narrow mesopore size distribution (2.5-3onm). It was shown
that in the series SiOn>SiOn@0.5NiO> SiOn@NiO, the specific surface area decreased from 411lom?/g to 186om?/g. The
SiOo exhibited practically no copper ion adsorption. The maximum adsorption capacities at pH 5.5 were 0.9omg/g
for SiOo@0.5NiO and 1.70omg /g for SiOo@NiO. The study also showed that methylene blue removal from solution by
the synthesized materials occurred rapidly. The highest adsorption capacity (19.3omg/g) was observed for the
sample with a SiOno to NiO mass ratio of 1:0.5. The fifth chapter presents data on the removal of Cu2+ using sorbent
materials based on natural and technogenic silicates. Granules were obtained using saponite and sodium alginate,

as well as a adsorbent derived from fly ash. To obtain granules that are stable in aqueous media, the rheological
behavior of clay suspensions. The appropriate conditions for granulation were selected. The characteristics and
thermal properties of the resulting adsorbents were studied. The morphology, phase composition, and chemical
structure of sorbents based on fly ash were examined. The deposition of a zeolite phase on the surface of fly ash
increased the sorption capacity for copper ions from 4.94omg /g to 6.53omg/g. From a practical standpoint, the
materials obtained in this work may be applied in the development of sorbents for protecting aquatic

environments from inorganic and organic toxicants.

Jep>kaBHHHM peecTpauiiiHuii Homep iP:
IIpiopuTeTHHH HaNIpsIM PO3BUTKY HAayKH i TEXHIKHU: HoBi pevoByHY i MaTepianu

CrpareriyHu# NpioOpUTETHUI HANIPSIM iHHOBaILiHHOI AiSJIBHOCTI: 1lIupoKe 3aCTOCYBaHHS

TEXHOJIOTIN OiJIbII YHMCTOTO BI/IpO6HI/IU,TBa Ta OXOPOHU HABKOJIMITHBOT'O IIPUPOJHOTO CEPENOBUIIIA
ITizcyMKH BOCTiZ>KeHHS: HoBe BUpIlEHHS aKTyaJbHOTO HAYKOBOTO 3aBIaHHS

Iyo6sikaii:



» Yu, J., Bondarieva, A., Tobilko, V., & Pavlenko, V. (2023). Adsorption removal of Cu (II) using Ni-modified silica
gel. Water and Water Purification Technologiesn3(37), 3-12. https://doi.org/10.20535/2218-930032023302423

¢ Yu,J., & Tobilko, V. (2024). Absorption removal of copper (II) from water by zero valent iron loaded dendritic
mesoporous silica. Technology audit and production reserves, 5(3 (79)), 6-12. https: / /doi.org /10.15587 /2706~
5448.2024.314231

¢ Yu,J., & Tobilko, V. (2024). Removal of methylene blue from water by NiO-modified silica gel. Technology
audit and production reserves, 6(3 (80)), 47-52. https:/ /doi.org/10.15587 /2706-5448.2024.319822

e Fomenko, O., Makovetskyi, O., Bondarieva, A., Tobilko, V., & Yu, J. (2024). Obtaining granular adsorbents based
on biopolymers and clay minerals. Bulletin of NTUU «Igor Sikorsky Kyiv Polytechnic Institute», Series
«Chemical Engineering, Ecology and Resource Saving», (3), 93-103. https://doi.org/10.20535/2617-
9741.3.2024.312425 (in Ukraine)

¢ Tobilko, V.Y., Yu, J., & Bondarieva, A. I. (2024). Effect of synthesis time on the morphology of monodisperse
silica microspheres. Journal of Chemistry and Technologies, 32(4), 932-938.
https:/ /doi.org/10.15421 /jchemtech.v32i4.315165

¢ Yu Junjie, Bondarieva Antonina, Pylypenko lhor, Tobilko Viktoriia, Sabov Tomash, Gumenna Mariana, Tomila
Tamara, Inshyna Olena (2025). Amino-functionalized dendritic mesoporous silica nanoparticles for removal of
copper from aqueous solutions. J. Ecol. Eng., 26(6), 365-377. https:/ /doi.org /10.12911 /22998993 /202979.

e Bondarieva, A., Yu, J., Tobilko, V. (2022). Saponite based composite materials for removal of inorganic
toxicants. Abstract Book of participants of the International research and practice conference
«Nanotechnology and nanomaterials» (NANO-2022). Lviv, Ukraine, August 25-27, 2022, P. 276.

e J. Yu, V.Yu. Tobilko, A.I. Bondarieva. Synthesis of mesoporous silica nanospheres. Book of abstracts of
Ukrainian Conference with International Participation “Chemistry, Physics and Technology of Surface” (11-12
October 2023 p., Kyiv). P. 179.

¢ Yu Junjie, Bondarieva A.I., Tobilko V.Yu. Study of synthesis conditions on the structural properties of
mesoporous silica nanospheres. Abstract Book of the III All-Ukrainian Internet Conference of Young
Scientists “Prospects of Chemistry in the Modern World” (November 22, 2023, Zhytomyr). P. 31-32 (in
Ukraine)

HaykoBa (HayKOBO-TE€XHiYHa) IPOIYKILis: marepianm
ComniasibHO-€KOHOMIYHA CIPSIMOBAHICTb: NOJINIIEHHS CTaHY HABKOJIMIIHBOTO CEPENOBUIIA

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaz>keHHS pe3yJIbTaTiB AHCEPTaLii: [IiaHyeTbes 10 BIPOBaIKEHHS

3B's130K 3 HAYKOBUMH TeMaMH: 0124U001967

VI. BizoMocCTi Npo HayKOBOr0 KePiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. To6inko Bikropis IOpiiBHa
2. Viktoriia Y. Tobilko

KBasigikanis: . . 1., go., 21.06.01
Inentudikarop ORCID ID: 0000-0002-1800-948X
JoparkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHmil yHiBepcuTteT Ykpainu "KuiBchKuit

MOJIITEXHIYHMN iIHCTUTYT imMeHi Irops Cikopcekoro”



Kopg 3a €IPIIOY: 02070921

Micueanaxo,szeﬂml: npocnekT Bepecrericekuii, Kuis, 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

Imentudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Poik Hanisg BosmogumupiBHa

2. Nadiia V. Roik

KBasigikamis: k.x.u., c.u., 01.04.18

Imentudikarop ORCID ID: 0000-0001-6286-8583

JonaTkoBa iHdopmanist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: IncTuTyT Ximii mosepxHi im. O. O. Uyiika HaiioHabHOi

akagemii HayK YKpainu

Kopg 3a €IPITIOY: 03291669

Micuesnaxomxemm: ByJI. ['enepasna HaymoBa, Kuis, 03164, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂZ HanjonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im's Ilo-6aTbKOBI:
1. Pomanosa IpuHa BikropiBHa

2. Iryna V. Romanova

KBasidikamis: x. x. 1., crapmmii HayKoBuii ciiBpo6iTHYK, 02.00.04
ImenTudikarop ORCID ID: 0000-0002-1437-2329
JonaTkoBa iHdopmaris:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COO0M: JlepskaBHa opraHizalist [HCTUTYT cop6ii Ta mpo6eMm

eHpoekosorii HanioHanbHOI akageMii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05398131

Micuesnaxomxeunﬂ: ByJI. ['enepasna HaymoBa, Kuis, 03164, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yllpaBJIiHHﬂZ HanjionanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR:



PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kocorina Ipuna BonogumupiBaa

2. Iryna V. Kosogina

KBasigikanis: k.r.u., gor,, 05.17.21
InenTudikarop ORCID ID: 0000-0002-9795-7110
JoparkoBa indpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUAMYHOI 0COOHM: HauioHnanbHuii TexHi4HMIA yHiBepcuTeT YKpainu "Kuischkuit

NOJIiTeXHIYHMM iHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiichkuii, Kuig, 03056, Ykpaina
dopma By1acHoOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Tpyc InHa MukosnaiBHa

2. Inna M. Trus

KBasidikanis: 1.1.1., nou., 21.06.01
InenTudgikarop ORCID ID: 0000-0001-6368-6933

JoparkoBa iHdpopmamnist:
;https: / /www.scopus.com /authid /detail.uri?authorld=56152219600;https: / /scholar.google.com.ua/citations?use
r=Q6cV4zQAAAAJ&hl=uk

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHuil yHiBepcuteT Ykpainu "KuiBchKuit

MOJIITEXHIYHMN iIHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocriekT bepecrernicokuii, Kuis, 03056, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VIII. 3ak1104Hi BiZOMOCTI
Biiacue IlpisBume Im's ITo-6aThKOBI Mupomiok Onexciit Bonoanmnposu

TOJIOBH pajgu

BaacHe IlpizBume Im's I10o-6aTbKOBI Muponiok Onekciii Bononumuposiy

TOJIOBYIOYOTO Ha 3acCiaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

O 11310Hb1I3E

IOpuenko TeTsHa AHaTOJIiBHA

FOpuenko TetsHa AHaToJiiBHA



