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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HoBi okcuHi ccTeMU 3 KOMITIO3UTHOIO CTPYKTYPOIO

Ha3sBa po6oTH aHIJIilICbKOIO:

New oxide systems with composite structures

PedepaT ykpaiHCbKOIO:

OG’eKT HOCiIKEHHS — HEOPraHiuHi CII0JIyKU Kjlacy OKCHUIB 1 XaJbKOreHiliB, iHTepMeTaiuHuX CIOJYK Ta iXHIiX
TrigpupiB, TOHKI 3MiHN y XIMIYHOMY CKJIaJli, yMOBax OLEP>KaHHS Ta KPUCTAJIIYHIN CTPYKTYPi SIKUX IPUBOJSATD 0 3MiH
y LINPOKOMY CIIeKTPi KOPUCHUX (Pi3NYHUX BIACTUBOCTEN, 30KpeMa CUCTeMH Ha 0CcHOBi PbO2 115 enekTpoxiMiyHOi
€HepreTyKY, HaANIPOBigHI KyIpaTH i3 BUCOKUMU KPUTMYHUMU [1apaMeTpaMUy, MAHTaHATHU 3 BEJIUKUM
MAarHeTooINOPOM, L0 € HAI3BUYANHO YYTJIUBAMU [0 YACTKOBMX 3aMillleHb aTOMIB, CKJIaiHi XaJIbKOT€HIAY Ta
XaJIbKOT€H-TAJIOTeHiIY 3 HaIliBIPOBiNHUKOBUMU, (GOTOENIEKTPUIHUMHU, 6HioMEeIUIHUMHY, KATATITUIHUMUA
BJIACTUBOCTSIMHU, a TAKOX TiIpUaY iHTepMeTasifiB 3 BOAeHb-COPOLiHHUMY BIACTUBOCTIMU. MeTa po60OTH — CUHTE3
HOBMX OKCHU/IiB, XaJIbKOT'€HIliB, XaJIbKOr€H-TaJIOTEHIiMIiB, iIHTEpMETAIiliB Ta iXHIX rifpuaiB, ONTUMI3aList YMOB
CHHTE3y IPOCTHUX i CKJIAAHUX CIIOJYK i TBEPAMX PO34YMHIB, 100Yy10Ba Jiarpam CTaHy, BUBHAYEHHS KPUCTAJIYHO]
CTPYKTYpH Ha Pi3HUX PiBHSIX opraHisalii 6y10B1 pe4OBUHH, PO3PaXyHOK €JIeKTPOHHOI CTPYKTYPH, BUMipIOBaHHSI
(i3sMYHUX BJIACTUBOCTEN, a TAKOXK PEKOMEH1allis CIIOJYK [J1s1 CTBOPEHHS MaTepialiB i3 NOTpiOHUMM
BJIACTMBOCTSAMU. MeTOAM NOCIIiIKeHHS — PEHTTeHiBChbKUI (Ha30BUil aHAMi3, pEHTI€HIBCbKUI CTPYKTYPHUI aHaIi3,
CKaHyIO4a Ta TPAaHCMIiCiliHa eJIEKTPOHHA MIKPOCKOIIisl, EHEProAMCIIePCiliHa PEHTTeHIBCbKa CIIEKTPOCKOIIf,
IvdepeHLiabHUN TEPMIYHUI aHali3, METO/, €J1eKTPOPYIIiIMHOI CUJIM, CIIEKTPOCKOIIisS KOMOiIHaLiHOTO
PO3CiIOBaHHS CBiTJIa Ta iHpPauepBOHA CIIEKTPOCKOIIiS, CIEKTPOCKOIIiSl 4acy KUTTS IO3UTPOHIB [0 aHIrissii,
KBAaHTOBO-XIMiuHi pO3paxyHKU Ta OTPMMAaHHS KiJIbKiCHUX XapaKT€PUCTUK XiMiYHOTO 3B’13KY, KPUCTAIOXiMIYHUI
aHasi3, BUMIpIOBaHHS ONITUYHUX, MAarHITHUX, €JIEKTPUYHUX, TBEPAOTIbHUX, KATAJITUYHUX Ta BOJIEHb-COPOIINHUX
BJIACTMBOCTE. Briepie gocuimkeHo: ¢pa3osi piBHOBaru y 20 OKCUAHUX, XaJIbKOT€H-TaJIOT€HITHUX Ta
iHTepMETaIiYHUX CUCTEMaX, 17 mepepisiB Ha IpeIMET YTBOPEHHS CIOJIYK, (PAa30BUI CKJIaZ, Ta IapaMeTpu
MIKpOCTPYKTypu MaTepiasiB Ha ocHOBi PbO2 mif yac enekTpokpucTtanizauii y 6 cucremax PbO2-enexTposiiT, BIuB
Pi3HMX KOMIUIEKCHMX areHTiB Ha BJIACTUBOCTI TOHKUX ILTIBOK ZnS, HES, HgSe, Hg312Se2; npouecn
KOMILJIEKCOYTBOPEHHS Y cuctemax Re-Se—Hal (Hal - Cl, Br); BrinB 06po6KM Ta 3aMilleHb 14 cepii 3pa3KiB
PbTe:Ag,Sb. OnTumizoBaHo yM0OBU ofiepkaHHs JI3M /P3M-BMicHux manrasaris MMnO3 ta M2MnM'O6, Hu3ku
XaJIbKOT€H-TaJIOTEH BMiICHUX Ta IHTEPMETAJIIYHUX CITOJIYK. BU3HAYEHO KPUCTAIiYHy CTPYKTYPY 76 CIIOJIYK, CEpeN
SIKUX 7 CIIOJIYK € NPeICTaBHMKAMU HOBUX CTPYKTYPHUX THUIIiB HEOPTaHIYHUX CIOJIYK, BUBHAUYEHO OyJI0BY PEYOBUHU
Ha piBHi 6JIM>KHBOTO, CEPEHBOrO Ta AAJIbHBOTO MOPSIKIB OpraHisauii A1 9 XiMiuHO a60 TEXHOJIOTIYHO
MonrdikoBaHUX CIIOIYK 260 KOMIIO3UTIB, PO3Pax0OBaHO €JIEKTPOHHY CTPYKTYPY Ta OTPUMAHO KiJIbKiCHI
XapaKTEePUCTUKHU XiMIYHOrO 3B'43Ky 1J1s1 15 criosyK. JIjst 6e3cBrHLEBUX i Pb-BMiCHUX BUCOKOTEMIIEPATYPHUX
HAJIPOBITHUKIB Bi-2223 XapakTepHOI0 € MOIyJIbOBaHa CTPYKTYPA, BiIKDUTO HOBUI TUIl HEBIIOPAAKYBAHHA Y
KOMIIO3UTHMX MOJYJIbOBAHMX CTPYKTYpPax, 10 PeasisyeTbCs y CTPYKTYpi crosnyky MnSil,76. [IpoBeneno
BMMIipIOBaHHS Qi3UYHUX BJIACTUBOCTEMN 1J1s1 28 CIIOJIYK i KOMIIO3UTIB. Y IJIaHi BIIPOBAI)KEHHSI IIePCIIeKTUBHUMU
cepeJi JOCiIKEHUX CIIONYK Ta KOMIO3UTIB €: crioyyku Rh2Se9Cl6, Ir2Se9Cl6, Re3Se3S4Br13 ta Re4Se4S4Brl6 B
SIKOCTi KOMITOHEHTIB KaTaJiTUYHUX CUCTEM (30KpeMa y IIpoLiecax y poLeci fgerigparanii riigepruHy B akpoJiei,
rizpyBaHHS M-HITPOGEH30MHOi KUCJIOTH 10 M-aMiHOGEH30MHOI KUCJIOTH, OTPUMAHO 2 [IaTeHTU YKpaiHu Ha KOPUCHY
MO[IeJb), a TAKOXK HaMiBIIPOBITHUKIB, XIMiYHUX peaKTUBiB i mpemnapatis; LiLaP4012:Bi, mniBku Al203:Ce Ta
{Zn,Hg}-{S,Se}, Li2B407:Ag,Gd, cnonyku La2CuSbS5, La2CuBiS5, TIHgBr3, AgGaSiSe4, Ag2Ga2SiS6 B sikoCTi
HaMiBIPOBiIHUKOBUX Ta ONITUYHUX MaTepialiB (30Kpema 111 IeTeKTyBaHHS PEHTTE€HIBCbKOTO Ta raMMa-
BUIIPOMIHIOBaHHS, ONITOEJIEKTPOHIKa, HalliBIIPOBiHUKOBA TeXHiKa, HAHOPOTOHIKA); KOMIIO3UTHU As4S4 /Fe304,

As4S4 /PVP, BaZrO3-noJiCTUpEH, IJIayKOHIT /TI0JiaHiliH B SIKOCTi TBEPIOTIIbHUX Ta MYJIbTU(PYHKLIOHATBHUX



mMarepia’iB (€JIeKTPOOINTHKa, HAHOMOTOHIKA, CEeHCOPHI TeXHOJIoTii, MeauiuHa); ciosyka Lil,5Cr0,5NiO3 B sKkocTi
€JIEKTPOXiMIYHOTO MaTtepiay (B akyMyJsaTopax), crnonyku R2T2Al (R - pigkicHozemenbHuil meTai, T — d-esiemeHT) 3i
ctpykrypamu tumiB W2CoB2 i Mo2FeB2, B sskocTi BofeHb-CcOPOLiiHMX MaTepiasiB. 3a TeMaTUKOI0 HAyKOBOTO
IOCHiIKeHHs 0Iy06J1ikoBaHO 1 MOHOrpagilo, 2 HaBYasbHi OCIOHNKY, 46 cTaTel, 3 HUX — 29 y )XypHaJlax, 10 BXOISATh
10 HAYKOMETPUYHUX 6a3 JaHUX i MaIOTh iMIIAaKT-(GaKTop, 17 y KypHasax, o BKIIOYEH] 40 NepesiKy HayKOBUX
daxoBux BUAAHb YKpaiHy; Te3u 46 nomnosifeil Ha HayKoBUX KOH(pEpeHL1isX, 3 HUX — Te3U 16 JonoBifeil Ha
MDKHApOJHUX KOH(EPEHIIisiX; OTPUMAHO 2 OXOPOHHI JOKYMEHTU Ha 00'€KTH IIpaBa iHTeJIEKTyaIbHOI BJIACHOCTI
(mareHTN YKpaiHu Ha KOPUCHY MOJI€JIb). Pe3ysIbTaT BUKOPUCTOBYIOTH 1715 ineHTU(iKawii (a3 npu po3pobLii HOBUX
marepiaJiiB, IPOTHO3YBaHHi JjiarpaM CTaHy 1ie HEJOCIII)KeHUX CUCTEM, OOpax0OBaHi i3 eKCIIepUMEHTaIbHUX JaHUX
3HAYEHHS CTaHJAPTHUX TEPMOAMHAMIYHUX PYHKLiN 11 nesaKux pa3 MOKyTb OyTH BUKOPUCTaHi IIPY MOJEJII0OBaHHI
T-x giarpam iHmux cucrem metogamu CALPHAD, KiznbKicHi napameTpu QpisUYHUX BJIACTUBOCTEN Ta NPOLECIB
TiipyBaHHS CJIYTYIOTb OPiEHTMPOM MO0 OOPaHHS NOTEHLINHUX CIIONYK-KaHAUAATIB y BUOOPi 00’€KTiB 151
MaibyTHIX focyimkeHb. BioMocCTi 1o miarpamax CTaHy Ta KpUCTaJiYHUX CTPYKTYpPax CIOJIYK BKJIIOYEHi B 6a3u
IAHWX HeopraHiyHux crosyk i marepianis (Pearson’s Crystal Data, llIBeiinapist; Inorganic Crystal Structure
Database, HimeuunHa; International Centre for Diffraction Data, CIIIA). OHOBJIeHa METOL0JIOTiSI CUCTEMATHUKU
KpucTanorpadiyH1X XxapaKTepUCTUK HEOPTaHIYHUX CIIOJIYK JO3BOJIAJIA CUCTEMATU3YBAaTH KPUCTAJIYHI CTPYKTYypU
100000 HEopraHiYHUX PEYOBHH, 110 HA CbOTOIHI € HAIIIOBHILIOI 633010 JaHMUX TAaKOro TUIly. 3AiliICHEHO
MOJI€PHIi3allil0 KOMITIOTEPHUX IIPOrpam [1Jisl aHajli3y OyI0BA PEYOBUHM HA Pi3HUX PiBHAX ii opradisaii, XiMigHOTro
3B'3KY, BCTAHOBJIEHO B3a€MO3B'S130K CKJIa/l-CTPYKTYPa-BJIACTUBOCTI [1JIs1 JOCTIiIXEHUX KIaciB criosyK. Haykosi
PEe3yJIbTaTU TaKOXX BUKOPUCTAHI K NPUKIJIAAN Yy Kypcax HeopraHiyHoi Ximii Ta Kpucrasnoximii as1s1 6akasnaBpiB i
Mmarictpis JIbBiBCcbKOro yHiBEpcuTeTy. HIIP Hanexxuts 10 GyHAAMEHTAJIbHUX JOCIiIKEHB, a ii pe3ysibTatu €
aKTyaJIbHUMMU 7151 XiMIYHUX HaYK, @ TAKOXX CYMDKHUX ranyseil — Qpisuko-maTeMaTUYHUX, Fe0JIOTiYHUX, 6i0JI0TYHUX i
TeXHIYHMX HayK. OfeprKaHi eKCIIEPUMEHTAJIbHI Ta TEOPETUYHI PE3YJIbTATH € KOPUCHUMU 17151 HAYKOBLIiB
Jlep>kaBHOTO BUILIOTO HaBYaJIbHOTO 3aKjaay “YKpaiHChbKUI Aep>KaBHUM XiMiKO-TE€XHOJIOTIYHUM YHIBEPCUTET (M.
JHinpo), IHcTUTyTy 3aranbHOI Ta HeopraHiyHoi ximii iM. B.I. Bepragcbkoro HAH Vkpainu (M. KuiB), JKeneBcbkoro
yHiBepcurety (IlIBeiinapis), Kapnosoro yniBepcurety (M. I[Ipara, Yecbka peciiy6iiika), IHCTUTYTY XiMiduHOI (Pisuku
TBepJUX MaTepiasiB ToBapucTsa Makca [Inanka (M. Jlpe3neH, HimeyunHa) Ta iHIIMX HAyKOBUX YCTAHOB, & TAKOX
OyIyTb CIYIyBaTU [J1s BUOOPY KaHIUIATIB 1711 CTBOPEHHS MaTepiasiB i3 KOpUCHUMU BJIACTUBOCTSIMU ITPU

IIPOBEICHHI NTOJAJIBIINX AOCIIIKEHbD 33 3BiTHOIO TEMATUKOIO.

Pedepar aHIJIiHCBKOIO:

The objects of the investigation are: inorganic compounds of the classes of oxides and chalcogenides; intermetallic
compounds and their hydrides, subtle changes in the chemical composition, the conditions of synthesis and the
crystal structures of which lead to the changes in a wide range of useful physical properties (e.g., systems based on
PbO2 for electrochemical industry, superconducting cuprates with high critical parameters, manganates with high
magnetoresistance, which are extremely sensitive to partial substitution of atoms); complex chalcogenides and
chalcogen-halogenides with semiconducting, photoelectric, biomedical, catalytic properties, as well as hydrides of
intermetallics with hydrogen sorption properties. The purpose of the work is the synthesis of new oxides,
chalcogenides, chalcogen-halides, intermetallics and their hydrides; optimization of the synthesis conditions of
simple and complex compounds and solid solutions; construction of phase diagrams; determination of crystal
structure at different levels of organization of the structure of matter; electronic structure calculation;
measurement of physical properties , as well as the recommendation for perspective compounds for creating
materials with the desired properties. Methods of investigation were X-ray phase analysis, X-ray structural
analysis, scanning and transmission electron microscopy, energy dispersive X-ray spectroscopy, differential
thermal analysis, electromotive force method, spectroscopy of light scattering combined with infrared
spectroscopy, positron-annihilation lifetime spectroscopy, quantum-chemical calculations and obtaining
quantitative characteristics of the chemical bond, crystal-chemical analysis, measurements of the optical,
magnetic, electrical, solid-state, catalytic and hydrogen-sorption properties. The following items were investigated



for the first time: phase equilibria in 20 oxide, chalcogen-halide and intermetallic systems; 17 cross-sections with
respect to the formation of compounds; phase composition and microstructure parameters of PbO2-based
materials during electrocrystallization in 6 PbO2-electrolyte systems; the influence of various complex agents on
the properties of ZnS, HgS, HgSe, Hg312Se2 thin films; processes of complex formation in the Re-Se-Hal (Hal-Cl,
Br) systems; impact of processing and substitution for a series of PbTe:Ag,Sb samples. The conditions for obtaining
MMnO3 and M2MnM'O6 alkali-earth /rare-earth-containing manganates, a number of chalcogen-halogenides and
intermetallic compounds have been optimized. The crystal structures of 76 compounds were determined, among
them 7 compounds are representatives of new structure types of inorganic compounds. The structure of matter at
the level of short-, medium- and long-range order organization for 9 chemically or technologically modified
compounds or composites was determined. The electronic structure was calculated and quantitative
characteristics of the chemical bond were obtained for 15 compounds. For lead-free and Pb-containing high-
temperature superconductors, the Bi-2223 is characterized by a modulated structure, and a new type of disorder
in a composite modulated structure is discovered, which is realized in the structure of the MnSil.76 compound.
Measurements of physical properties for 28 compounds and composites have been carried out. The following
compounds and composites are the perspective candidates for practical application: Rh2Se9Cl6, Ir2Se9Cle6,
Re3Se3S4Br13 and Re4Se4S4Brl6 as components of catalytic systems (in particular in the process of dehydration of
glycerin to acrolein, hydrogenation of m-nitrobenzoic acid to m-aminobenzoic acid, 2 patents of Ukraine were
obtained), as well as semiconductors, chemical reagents and drugs; LiLaP4012: Bi, AI203: Ce and {Zn, Hg}-{S, Se}
films, Li2B407:Ag,Gd, La2CuSbsS5, La2CuBiS5, TIHgBr3, AgGaSiSe4, Ag2Ga2SiS6 as semiconductor and optical
materials (in particular for X-ray and gamma-radiation detection), optoelectronics, semiconductor technology,
nano photonics); As454 /Fe304, As4S4 /PVP, BaZrO3-polystyrene, glauconite / polyaniline composites as solid-
state and multifunctional materials (electro-optics, nanophotonics, sensory technologies, medicine); the
Li1.5Cr0.5NiO3 compound as an electrochemical material (in accumulators), R2T2Al (R - rare earth metal, T - d
element) compounds with W2CoB2 and Mo2FeB2 structure-types, as hydrogen sorption materials. Results of the
scientific research carried out within the project have been published in 1 monograph, 2 textbooks, 46 articles (29
of them in the journals with impact factor), theses of 46 reports at scientific conferences (among them 16 abstracts
at international conferences), and 2 security documents were received. The results are used to identify the phases
in the development of new materials, to predict the phase diagrams of unexplored systems, the values of standard
thermodynamic functions for some phases, calculated from the experimental data, can be used in the simulation of
T-x diagrams of other systems by CALPHAD methods, quantitative parameters of physical properties and
hydrogenation processes serve as a guide to the selection of potential candidate compounds in the objects for
future research. Information on phase diagrams and crystal structures of compounds is included in the database
for inorganic compounds and materials (Pearson's Crystal Data, Switzerland, Inorganic Crystal Structure Database,
Germany, International Center for Diffraction Data, USA). The updated methodology of systematization of
crystallographic characteristics of inorganic compounds allowed to systematize the crystal structures of 100,000
inorganic substances, which is the most complete database of such type at present time. Modernization of
computer programs for the analysis of the structure of matter at different levels of its organization, chemical
bonding has been carried out, and the composition-structure-property relationship has been established for the
studied classes of compounds. Scientific results are also used as examples in courses of inorganic chemistry and
crystal-chemistry for bachelors and masters of Lviv University. This work belongs to fundamental research, and its
results are relevant to the chemical sciences, as well as related branches - physical, mathematical, geological,
biological and engineering sciences.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII ykpaiHCBKOIO: HoBi HeOpraHi4Hi CrosyKy i KOMIIO3UTH SIK OCHOBa 6araro(QyHKIiOHAIBHIX

marepianisB

Ha3zpa HTII anriicbKo0: New inorganic compounds and composites as the basis of multifunctional

materials

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

T'asy3s 3aCTOCYBaHHS: 72.19 JlocifKeHHsI i1 eKCIiepIMeHTabHi po3po6Ku y cdepi iHImMX NPUPOIHIIHX i

TEXHIYHMX HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: ®azosi piBHoBaru y 20 OKCUIHKX, XaJIbKOTEH-TAJIONEHIIHUX Ta IHTEPMETAIIYHUX CUCTEMAX, 17
nepepisiB Ha IpeMeT YTBOPEHHS CIOJIYK, (a30BuUil CKJIAJ] Ta IapaMeTpy MiKPOCTPYKTYPU MaTtepiasiB Ha OCHOBI
PbO2 mig yac enexkrpokpucTanizauii y 6 cucremax PbO2-eseKkTposiT, BIVIMB Pi3HUX KOMILJIEKCHUX areHTiB Ha
BJIACTMBOCTI TOHKUX IINIiBOK ZnS, HgS, HgSe, Hg312Se2; npouecu KoMIsIeKCOyTBOPeHHS y cucrteMmax Re-Se-Hal (Hal
- Cl, Br); BziuB 00po6KY Ta 3aMillieHsb AJ1s cepii 3paskiB PbTe:Ag,Sb. KpucrtaniyHa cTpykTypa 76 HOBUX CIIOJIYK Ta
OyzoBa 9 XiMi4HO 260 TeXHOJIOTTYHO MOIM(IKOBAHUX CIIOJIYK 260 KOMITO3UTIB. BilKprnTO HOBUM THUII
HEBIIOPSAIKYBaHHS Y KOMIIO3UTHUX MOJYJIbOBAHUX CTPYKTYPaX, IO PEali3yeThbCs Y CTPYKTYPi criosiyku MnSil,76.
[IpoBeneHO BUMipIOBAaHHS (Pi3UYHUX BJIACTUBOCTEN AJ1s1 28 CIOJIYK 1 KOMIIO3UTIB. Y IJIaHi BIIPOBAIPKEHHS
NEPCIEKTUBHUMU CePeJ, JOCiIP)KEHNX CIOJIYK Ta KOMINO3UTIB €: criosryku Rh2Se9Cl6, Ir2Se9Cl6, Re3Se3S4Brl3 Ta
Re4Se4S4Brl6 B sIKOCTi KOMIIOHEHTIB KaTaJliTHYHUX CUCTEM (30KpeMa y Ipoliecax y Ipolieci aerigparauii riainepuny

B aKpOJIEiH, TigpyBaHHA

ConiastbHO-eKOHOMIYHA cpsimoBaHicTs HTTI:

Bnyiue HTII Ha mOBKiJIS:

BnposagskeHHst HTII: He snpoBamxeHo

ITpakTuyHa peasisanis HTTI
IToyaTok eTamy. Cran roTOBHOCTi PO3pOGKH Ha MIPUKJIASHOMY PiBHI CTAHOBUTH 25 %
3aKiHYeHHs eTamny:

Cno>kuBaui npo,uyKILi'i: HaykoBo-pocnigHi inctutyTy HanioHansHoi Akagemii Hayk Ykpainu, ximiuyHa

IIPOMUCJIOBICTb
IlepcrieKTHBHI PUHKH: PUHOK TOBapiB BAPOGHUYOTO MPU3HAYEHHS
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpagBa, 0 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHSI.
IToTeHUiaILHUM 00CAT IIPOAAKY, THUC. TPH.:

OuiKkyBaHHI TepMiH OKYIHOCTI (pPOKiB):



JopaTtkoBa iHdpopmamist:

Hassa HTII praiHCbKOIOZ BrCHOBKM NpOBEIEHUX HAYKOBUX POOIT 3 Mogu@ikalii MeToziB BU3BHAYEHHS

abaMeKTHHY y BUHOTPai, Ipyliax, BOJIOCBKUX ropixax

Hasea HTII aHr/1iICBKOIO: The conclusions of the conducted scientific work on the modification of methods

for the determination of abamectin in grapes, pears, walnuts
HTII, sixy nepezn6ayasiocsi CTBOPUTH:
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