
PILIIEHHA CHEUIAJ1130BAHOi BLIEHOi PAAVi
npo TIPUCYAXEHHSI CTYIIEHSI AOKTOPA

CneuiaJ1i30BaHa Byer-la paÅa 35.051.111 JIbBiBCbKOro Haui0HaJTbHoro
YHiBepcHTeTY iMeHi IBaHa OpaHKa MiHicTepcTBa OCBiTP1 i Hayw YKpaiHH, M. JIbBiB,

11PHViHHJ1apimeHHfl npo npucyrnceHH51 cTyneH51 AOKTopa (binocod)ii 3 raJIY3i 3HaHb
10 Ha IlincrraBi IIPHJIIOÅHOFO 3aXHCTY nucepTauii 1-(5-

6eH3MJITia30J1-2-iJ1)a30HadyraneH-2-ony rra nemci a30J1iAOHH B Ta

al-1ani3i» 3a cneuiaJ1bHicTY0 102 05 BepecH51 2023 poKY.
(DennmwH OpecT CTenaHOBHH, 16.02.1990 POKY rPOMaA51HHH

YKpaiHM, OCBiTa ITOBHa BH11xa. Y 2012 poui 3a1CiH11HB xiMiLIHHii (bal<YJ1bTeT JIbBiBCb1COFO

Haui0HaJ1bHoro YHiBepcHTeTY iMeHi IBaF1a (bpamca. 3Å06YB CTY11iHb MaricTpa 3a

cneuiaJ1bHiCT10 Ta OTPHMaB BHKJ1anaL1xiMii».

3 09.2016 110 07.2022 POKY HaBqaBc;1 B acuipamypi Kad)enpvi aHaJ1iTWIH0i xiMii

JlbBiBCbKOro HaniOHaJ1bHOro YHiBepcwrerry iMeHi IBaHa OpaH1€a MiHicTepcTBa OCBiTH i

I-layKH YKpaiHH, M. JlbBiB (aeHHa (l)0PMa HaBqaHH51). 3 09.2018 110 06.2020 POKY nepe6YBaB
Ha HayKOBOMY CTE1>1CYBaHHiB YHiBepcmeTi Flama Pi03e(ba I-Llad)apmca y M Komuui,
CJ10BaHLIHHa 3a nporpaM0K) BH111erpancbKoro d)0HÅY.

ElpauK)€ iH)1CHep0M na60paTopii xpoMaT0-Mac-cneKTp0MeTpii TOB
(M. COKaJ1b, JIbBiBCbKOi 06J1.) 3 07.2022 POKY no l_lboro qacy.

AncepTaui10 BHKOHaHO Ha Kacbenpi aHaJ1iTHHH0i xiMii JIbBiBCbKOFO HaniOHU1bHOFO
YHiBepcmrreTY iMeHi IBaF1a (DpaHKa MiHicTepcTBa OCBiTH i Hayw YKpaiHM, M. JlbBiB.

Haycoguü Repi6Hwc.• THMOIIIYROJIeKcaHA1) Cepriä0Bnq, xiMiLIHHX Hayrc,

nouewr, AOI-1eHT aHaJ1iTut1H0i xiMii JIbBiBCbKOFO Haui0HaJ1bHoro YHiBepcvnerry

iMeHi IBaHa OpaHKa MiHicTepcTBa OCBiTH i HayKH YKpaiHM, M. JlbBiB.

3A06YBat1Mae 19 HayKOBHX Ily6J1iKauiM1 3a TeM010 nucepTauii, 3 1-IHX 6 cTarreM y
nepionuqwrx HayKOBHX iHmmx nepi€aB, 2 cTavri y HayKOBVIX (I)axomx BHAaHH51X
YKpaiHH.l narreHT Ha KOPHCHY MOAeJ1b, 10 Te3 nor10BiÅeM Ta 0

1. Tymoshuk O.S., Fedyshyn O.S., Oleksiv L.v., Rydchuk P.v., Matiychuk V.S.
Spectrophotometric determination of palladium (II) Ions using a new reagent: 4-(N'-(4-
imino-2-oxo-thiazolidine-5-ylidene)-hydrazino)-benzoic acid (p-ITYBA). Journal of
Chemistry. 2020. vol. 2020, Allicie ID 8141853. (Scopus. Q2)

2. Fedyshyn O. , Bazel' Y., Fizer M.. Sidey V., Imrich J. , Vilkova M., Barabash 0.,

Ostapiuk Y., Tymoshuk, O. Spectroscopic and computational study of a new
thiazolylazonaphthol dye I-[(5-(3-nitrobenzyl)-l, 3-thiazol-2-yl) diazenyl] naphthalen-2-ol.
Journal ofM01ecu/ar Liquids. 2020. vol. 304. Article ID 1 12713. (Scopus, QI)

3. Bazel' Y., Sidey V., Fizer M., Fedyshyn O.. VeitekovaV.. Reiffövå K., Tymoshuk
O. Palladium determination with a new dye PNBTAN: Structural, UV-VIS, and DFT study.
Journal ofMolecular Structure. 2021. Vol. 1246, Article ID 131 150. (Scopus, Q2)



Y nucycycii B351JIH yqacTb roj10Ba i qneHH cneuiaJ1i30BaH0iBqeH0i pann Ta npncyTHi Ha
3axucTi (baxiBui:

1. CJIHBKa K)piü IBaHOBHq, AORTOP XiMiLIHHX HayK. cTap111HÄ AOCJ1iAHHK, AOL!eHT
Kti(benpm HeopraHiMH0i xiMii JIbBiBCb1€oro Flaui01-raJ1bHoro YHiBepcvneTY iMeHi IBaHa

(bpaH1€a MOH YKpaiH1d, 6e3 3aYBanceHb.

2. CyxapeB Cepriä MHK0J1aii0BW1, AORTOP XiMiLIHHX HayK. npo(becop. 3aBiAYBaq

rca(benpn eK0J10rii Ta oxopoHH HaBKOJIM11JHbOro cepeA0BH11La ABH3 «Y-xroponcbKHii
HaniOHUTbFIPfü MiHicTepcTBa OCBiTH i Hayw YlcpaiHM, HanaB r103HTHBHVIV1

BinryK i3 3aYBa>1€eHh-1mvrm:

l. 06'€KT ÅOCJIinmceHH51npeÅCTaBJEHViü I-le KOPeKTHO, annce 06'CKT AOCJ1inxeHH51 ue
npouec a60 51BHLUe, Ha Alce cr1P51MOBaHe AOCJ1iA)1CHH51, a He pet10BVIHH.

2. IIPH anp06auii p03p06J1eymx IMeTOAHK aBTop BHKOPHCTOBY€ TPH
rrapaJ1eJ1bHux AOCJ1iÅ)1CHH51 (n—3), Luo none6yc 06rPYHTYBaHH}1.He npencrrawreHi naHi

mono CTyneH51 BV13HaqeHH51 (recovery) KEITiOHiB MeTUTiBP03P06J1eHHMViMeTOAHIQMH.

3. B p03ÄiJ1i 3 npencrraBJ1eHi Hamo noni6Hi AOCJ1inxeHHfl, FIPHHOMY He

KOM11aKTHO. Ha MOYO AYMKY. naHi B3a€M0Aii KamiOHiB MemaJ1iB 3 HOBHMH opraHiLIHMMH

peareHrraMH 6YJ10 6 npeAcrraBHTH 3HaHH0 3MeHL11HBLIJVi KiJ1bKiCTb PHCYHKiB3
Y3araJ1bHeHHSIM y BHEJT51ÅiTa6JIHUi. Ha pnni pncyHKiB (HaupH1<J1aA, pnc. 3.16, 3.21, 3.24,

3.27 i T.A.) He 011THLIHi rycrrHHH P03LIHHiBpeareHTiB Mi'1C c060f0, 51K 3a

OAHaKOBVIX, marc i 3a pi3Hux ix KOHLIewrpaL1iM.

4. CKJ1aÅ YTBOPeHHX KOOPÅHHaUiMHMXCIIOJIYK KaTiOHiB MeTU1iB 3 110XiÅHHMH BnTAN
(B T.q. a30J1iÅOHiB) BH3HaqeHVfM 3 BHKopmcrraHH51M MeTOJ1iB3cyBY piBH0Bar Ta i30MOJ151PHMX
cepiVi. Ha nef1KHX pucY'HKax (HaupHKJ1an, puc. 3.17. 3.22. 3.25 i T.Å.) 1113M BHKOPVICTaHHi
MeTOÅY 3cyBY piBH0Bar Ha oci «X» aBTOP 110MYCb BHKOPHCTOBYC CTIiBBiÅHOL11eHHA
C(MIi )/C(R), xoqa TIPPIÜH51TOHaBnaKH. KpiM Toro, He 06rOBOPIOCTbCS1rmrraHH51 cTiiiKocTi
YTBOPYOBaHHX KoopÅ1åHauiiäHmx cr10JIYK, Toni AK nonepeÅHb0i OUiHKM CTiMKOCTi MO)KHa

6YJ10BUKOPHCTaTM 3aCTOCOBaHi aBTOPOM MeTOAH 3cyBY piBH0Bar Ta i30M011flPHViXcepiä.

5. ABTOP cTBepA)1€y€ (c. 148), LIAO peareHrru NBnTAN, MBnTAN Ta MOBnTAN
n06pe P03LIHHHiB eTaHOJ1i, xoqa ix P03HHHHiCTbC MeH111010 3a 1()() MP / 1()0 MJI eTaHOJIY.

KpiM Toro, aBTOP BYKHBa€ TepMiH KOHCTaHTM KHCJIOTHOCTi peareHTiB (Ka). Toni 51K 6iJ1b111

KOPeKTHHM, Ha MOTO AYMKY, C KOHCTaHTH mmcouiauii.

6. B p060Ti 3ycTpiqaK)Tbc51 HOOAHHOKi HeTOMHOCTi B O(bOPMJEHi, opcborpad)ii rra

110CUJ1aHH51X. HampHKJ1aÅ, 110CViJ1aHH51 Ha puc. 3.46 (C. 202) C HelcopeKTHMM: Ta6J1. 5.18

(BH3HaqaHH51 CTOCYCTbC51 Zn(ll). a 3a3Haqa€Tbc51. 1110 3HaiiL11JIH Cu(ll)), TOLUO.

3. CHiryp AeHHC BacHJ1b0Bnq. xiMit1Hmx Hayl<, A011eHT Kacbenpn

aHaJ1iTHHH0i Ta TOKCHKonoriqHOi xiMii Omecbl€oro HaniOHU1bHOro YHiBepcme-ry
iMeHi I. I. Met1HHKOBa MiHicTepcTBa OCBiTM i HayKH YKpaiHH, HanaB r103HTHBHHM BinryK i3

3aYBænceHH51Mvr.
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l. He 3P03YMiJIHMe aKUeHTYBaHH51 aBTOPOM YBarH (CTOP. 33-34) Ela 6ionoriLIHHx
(npomrpu6KOBMX, aHTH6aKTepiaJ1bHux TOIÅO) BJ1aCTHBOCTflX Tia30J1iJ1a30C110JIYKy p03ÅiJ1i
ITPHCB51qeHOMY ix 3aCTOCYBaHHK) y Ao Toro BV101cpeMneHVIM

niÅp03AiJT 1.2.9. (CTOP. 42) 3ne6iJ1b1110ro BPICBiTJ110€ caMe 6i0J10rit1Hi BJ1aCTMBOCTi

Tia30J1iJ1uoc110JIYK.
2. 3 TeKCTY nucepTauii He 3p03YMiJ10, MOMY Maünce He cnocTepira€T1ß51 BIUTHB

npuponn 3aMiCHM1€a Ha Ta KHCJIOTHO-OCHOBHi xapaKTepucTHKH
peareHTiB. OC06JIHBO UiKaBHM € BiACYTHiCTb BIUTVIBY BBeneHH51 B cnyKTypy
Tia30J1inæonoxiÅHux Hiqoorpyrru Ha FIOJTO)1€eHHfl CMYFVI noravmaHH51. BIIJIHB npmponu
3aMiCHHKa Ha Bej1HYUHH pKa (CTOP. 159) aBTOPOM He 06rOBOPK)€TbC51.

3. Mowry aBTOPOM CTBePÅÄ€y€TbCS1 npo 6iJ1b11JYed)eKTMBHiCTb TenaxJ10pHÅY' Byrneuyo,
flK1110 B nocJ1iA)KYBaHux cucTervrax nppr BHICOPHCTaHHi MeTHJ1i306YTHJ1}CTOHY
cnocmepira€rrbc% 6iJTb111i 3HaqeHH51 MOJIflPHOro Koed)iui€HTY 1101*JIHHaHHS1 BHIIIHM CTYf1iHb
BWIyqeHH51 (CTOP. 215-216)?

4. B TeKCTi pyrconmcy He Bucrraqa€ rlOPiBH51HH51p03p06J1eHmx MeTOAVIK 3

Havi6JIH)KHHMH aHaJ10raMH, HarlP1,1KJ1aJA TAP, TAH TOLUO. 301<peMa, B nonaTICY A He Mae
HaM6iJ1b111 noumpeymx Ta BiAOMHX npeACTaBHHICiB Tia30J1iJ1a30peareHTiB - TAP, TAH), a B

orJ1%Åi JliTepaTypH (P03AiJ1 1) BOHU ElpocT0 3raAYK)Tbc51.

5. 1-10M)' Ha KPHBiVi3aJIOKHOCTi 0JITHLIH0i ryCTHHH Bin pH pmc. 3.14 (CTOP. 164)
cnocTepira10Tbcfl nelCiJ1b1€aMaKCHMYMiB(pH 3, 5. 8 Ta pH>l LIOMYcaMe pH 8 06paH0

nonaJ1b1110i p060TH?

6. Ae51Ki HeTOHHOCTi Ta He110P03YMiHH51, 51Ki BHHVIKJIVi 3HaMOMCTBi 3

nucePTauiViH0f0p060T010:

6.1. 3 pmc.4.l (I) Ha CTOP. 234 BHIUIHBa€, 1110 IIOJIO)ICHHSI IliKY BiÅHOBJ1eHH51
3aJ10KHTb BimK0HueHTpauii. LIMM me 06YMOBJ1eHO?
6.2. BuropHCTaHH51 AHcnepciMHoro P03HHHHHKa He e 060B%3KOB010 BHMOFOYO ÅJ151

MiKpoe1CCTpa1CUiMHHX TexHiK (CTOP. 213). M0)KYTb 6YTH BHICOPHCTaHHiM iHLL1i

Flinxonm no npouecy (YflbTpa3BYKOBe OllPOMiHeHHfl. BoprreKC-
nepeMiL11YBaHH}1 TOLUO).

6.3. caMe MeTOJ1 (MeTOÅV11€a) i3 36YA)1ceHHSIM iHAYKTVIBHO-3B'513aHOK) FIJIUMOI-O

(IWI-MC. IWI-OEC) Ma€TbC51 1-la YBUi (CTOP. 48)'?

6.4. ABTOP HUHBa€ (CTOP. 169 ii najli) MeTOA MOJI%PHHX BiAH0111eHb (HacuqeHHS1 3a
niraHA0M) MeTOÅOM 3cyBY piBHOBarH.

6.5. CTpYKTypa rir10TeTHt1Horo KOMI-IJIeKCY, mca HaBeneHa Ha CTOP. 171 110Tpe6ye
11051CHeHHfl.

6.6. AouiJ1bHiLL1e BVIKOPHCTOBYB&ITH
(bnyopecueH11ii.. (puc. 2.15).

ycTaneHe 36YÅ)1CHHS1
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6.7. Ha MOW ÅYMKY He C KOPeKTHVIM 110PiBHK)BaTVi BopTeKc-nepeMiL11YBaHH51 i3

(cTop.218). BopTeKc-nepeMi1UY'BaHH51 He 3aCTOCOBYfOTb AJ151

P03ÅiJ1eHH51(ba3 (CTOP. 214). He 3p03YMiJ10 51KUM HHHOM uewrpH(byrYBaHH51

BHKOPHCTaHO nepeMi111YBaHH51 (Ilinnuc no puc. 3.66).

6.8. B Ta6J1. 3.19 (CTOP. 220) He HaBeAeH0 3HaqeHH51 Koed)iui€HTiB BViJ1yqeHHS1 once
He 3P03YMiJ10Fla rlincTaBi qoro aBTOP P06HTbBUCHOBOK npo HellOBHY eKCTpaKui10

aeflKUMVi 3 P03HVIHHHKiB?
6.9. Burnnna€ ÅHBHHM (l)OPMYJ110BaHHS1 noxiÅHmx

(BnTAN) B iH(bpaqepB0Hiä AiJ1flH11i (14)

2.12). MO)ICJIHBO MaCTbC51 Ha YBa3i MeTOÅ rropymeldoro fl0BHoro BHYTpi111Hboro
BiÅ6HVF51(FIMBO)?

6.10. AKUM LIViHOM BH3}-1aqaJIM P03LIHHHiCTbpeareHTiB (CTOP. 148, CTOP. 152)?

6. I l. BOKKO noronwrmcb, 1110 BirraMiH B 12 c CICJ1aAHHM 06'€KTOM aHaJ1i3Y(CTOP. 6,

CTOP. 27. CTOP. 284). no Toro 7K JlerK0 M 3 JIOCTaTHbOK) MYTJIHBiCTYO
BH3HaqaCTbCfl 3a BJIEICHMM 1101UIHHaHH51M•,

6.12. B JIY)KHOMY cepeA0BH111i y BOAHUX P03MMHax YTBomo€TbC51 ocan apreHTYM(I)

OKCUAY, a He riÅp0Kc1,iÅY (CTOP. 162).

7. AncepTauiMHa p060Ta He 11036aBJ1eHa CTViJ1iCTWIHHX Ta TexHiLIHHX HenoniKiB:

3ar10BHeHoro•, CTOP. 41 Meni Mini;
KOHueHTpaL1ii - KOHUeHTPYBaHH51; CTOP. 45 cMyra - CMyrw.

7.2. CTOP. 42 Aemo HeBnaJ10Y0 BHEJ151na€ HW3Ba Ilinp03iAiny I .2.9. npo Alci caMe iHL11i

MeTOAH BHI€opvrcrraHHfl iilte MOBa, SIKIUO 6iJ1bL11Yqac-rvmy npmcwqeH0 BUCBiTJ1eHHIO

6ionoriHHHX BJ1aCTmocrreM Tia30J1ina30C110JTYK?
7.3. CTOP. 43 P03MHHHi»;

7.4. CTOP. 79 KpaiH0f0 BHP06HHKa6peHAY ULAB c KHTaiä:

7.5. CTOP. 127 «...6YJIHFlepeBipeHi Ha cneKTpod)0T0MeTIDHHHi BJ1aCTHBOCTi.. .»;
7.6. CTaHÅapTHi CTIJ1aBH - CTaHÅapTHi 3pa3KM cr1J1aBiB (CTOP. 6, CTOP. 27).

4. Ay6eHcbRa JIiJ1iq OcnniBHa, rcaHAHAaT XiMiHHHX HayK, AOUeHT, 3aBiÅYBaq
rca(benpm aHU1iTHHHOi xiMii JlbBiBCbKOro HauiOHU1bHoro YHiBepcHTeTY iMeHi IBaHa opaHKa
MiHicTepcTBa OCBiTH i llayKH YKpaiHM, Hanana V103HTHBHY peueH3i10 i3 3aYBa>KeHH51MVi:

l. Orj151A JliTepaTypvf (P03ÅiJ1 1) AOBOJ1i neTaJ1bHHÜ. OC06JIHBO mono gaCTOCYBaHH51
Tia30J1iJIU06apBHHKiB y pi3HHX aHaJ1iTVILIHux Meu•onax, 301€peMa TalCHX, y p060Ti Aajli He

BHICOPMCTOBYB&UIH (HallPHKJ1aÅ, Merron TBepA0(ba3H0i eKcTpaKL1ii pearcuii ocaÅ>1CHHfl).
(-)ÅHaK. rlYHKT I .2.8 "3aCTOCYBaHH}1Tia30J1ina306apBHHKiB y eneKTpoxiMiHHHx MeTOAax"
Han-ro CTHCJIHM: He 1101ca3aH0 oc06JIHBocrreM, nepeBar, HenoniKiB BOJIbTaMnePOMeTPVit1HHX
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MeTOAHK. Talc caM0 Iliap03ÅiJ1 1.4. "XiMiHHi, (l)i3MKo-xiMiLIHi era MejÅPfMHi BJ1aCTHBOCTi

a30J1iÅ0HiB" BHAaCTbC51 nemo 3aKOPOTKMM, nopiBH51H0 3 riiÅp03ÅiJ10M I .2.

2. Y Flinp03AiJ1i 2.3 "MeT0)1H p03paxYHKY KOFICTaHT KMCJTOTHOCTi. MOJISIPHOFO
Koed)iui€HTa Ta cTyrreHA BUJ1yqeHHfl 110XiAHVTXBnTAN" (bopMYJIH 2.1—2.4 UHTOBaHO 3a

nucePTaUiMHOK) P060TOK) A. M. Tynmca (HOMep 26 y cr1HCKY JliTepaTypm, CT. 135). 511<1110
(I)OPMYJIH 2.3—2.4 — ne 3araJ1bHonpHMH51Ti (I)OPMYJIH, TO 2. 1—2.2 BapTYBaJ10 norca3aTH

UIFOPHTM BHBeneHH51 a60 11130LIMTYBaTH nepmonxepeno. KpiM TORO, y UbOMY niap03AiJ1i

HarmcaH0 Tarce: "E(beKTHBHe 3HaqeHH51 MOJIAPHOFO Koed)iL1i€HTa nocJ1iÅ)KYBmmx peareHTiB

y cepeÅ0BHIJ1i pi3HHX opraHiLIHux P03CIHHHHICiBp03pax0BYBaj1H ycepeAHeHH51M pe3YJbTaTiB

TPbOX napaJ1eJ1bHHX 110MipiB", OJIHa1C. 1110 caMe BHMiPK)BaJIU i 51K 06qvrcJIK)Baj1M 3HaqeHH51

MOJISIPHOro Koed)iui€HTa He 3a3HaqeH0.

3. Y Ilinp03ÅiJ1i 2.8 "TeopeTHMHi p03paxyHKH B 51MP-c1EKTpocK0F1ii NBnTAN" JIJ151

BCix p03paxyHKiB nonaH0 3HaqeHH51 AHcnepcii S2, 11130Te 3 orJ1flAY Ha caMi 3HaqeEIH}1 Ta

BHCHOBOK 3A06YBaqa, 1110 S2=0,9803 ue ripme, Hinc (CT. 1 14), HPVf11YCKaK), 1110

BCi HaBeneHi TYT 3HaqeHH51 Binr10Bina}OTb Koed)iui€HTY rcopenquii. a He nprcnepcii.

4. Hinp03Ai11H 2.6—2. 12 npncwqeH0 pi3HHM TeopeTHHHVIM p03paxyHKaM CIIOJIYKH

NBnTAN Ta KOMI-IJIe1CCY NBnTAN 3 i0HarvfM Pd. OAHa1C BH6ip caMe I-li€i CFIOJIYKH cepen
noxiAHux BnTAN He 06rpYHTOBaH0. Taic calMO 51K BM6ip caMe Pd. Y BUCHOBKY no P03ÅiJIY2
crca3aH0, Luo "BBeneHHfl Hinorpynvf Mano BIUIHBac Ha eneKTPOHHY rycTHHY OCHOBHHX

ueHTPiBICOM11J1eKCOYTBopeHH51 pearewry", TOMY BBEDI€aK), Luo UiKaBO 6YJ106 nopiBH51TH ui

pe3YJ1bTaTH 3 pe3YJ1bTaTaMH AJ151 iH111HX noxi)1E1nx BnTAN.
5. ÅJ15106LIUCJ1eHHX 3HaqeHb MOJIflPHHX Koed)i11icHTiB (Ta6J1. 3.1

3.3, 3.5, 3, 7, 3.9—3.16 He I-laBeAeH0 HaniVmoro imepmny. TOMY B&KKO OlliHMTP1 3MiHa
3HaqeHHfl Bill, HEIIIPMKJIEIA, 1,32x 104 no 1,37x 104 110B';13ana i3 36iJ1bmeHH51M

ByrneBOÅHeBoronaHurora crmprry-p03HHHHHKa, i3 110XVi6KOK) BHMiPiB.
6. Ha 3aJ10KHOCTSIX cTpyMY BOAHO-eTaHOJ1bHHX p03MMHiB

NBnTAN (puc. 4.3) Ta MOBnTAN (puc. 4.8) Bin pH HPOCTOKYK)TbCS1 AOBOJ1i pi3Ki

eyccrrpeMYMH, OC06JIHBO Ha pmc. 4.3, HUIBHiCTb flKHX He 110}1CHeHO. BMCHOBOK npo Te, 1110

NBnTAN BiÅHOBJ110CTbCfly nepmiü CTaJ1ii 40 rinpuo-noxiÅHoro, 51Ke
' '111M nonaJ1b1110MY

3pocTaHHi pH Ha rupyriü CTanii BiÅHOBJ1eHHS1 Ha aMiH0-noxiÅHe" BB&KEIK)

JiY)Ke CYMHiBHHM, OCKiJ1b1CM eyccnepwvreyrrajlbl-li J&Hi CBiuqaTb lipo YTPYÅHeHH51 npouecy
BiJIHOBJ1eHH}1i3 36iJ1b111eHH51 pH p03LIHHY. noToro YTBopeHH}1 aMiH0-noxiAHHXno-rpe6yc
6iJ1b1110i KiJ1bKOCTi iOHiB H ,

Hi)K rinpuonoxiAHHx, TOMY KVICJ1e cepeA0BH1ue MUTO 6

cnpmwrn npyriM CTa)1ii BiÅHOW1eHH51, a He JIPKHe. 7. Y npeaM6YJ1i 40 n'moro p03AiJIY

6araT0 VineTbCfl npo 3HaqeHHfl xiMiLIHnx eneMeHTiB, HKi € aHaJ1iTaMH nucepTauiMH0i
p060TH, y AOBKiJIJ1i. HPOTe nani He 110KUaH0. MO)1CHa 3a A0110Mor0f0 P03p06J1eHHX
MeTOÅVIK BH3Ha11HTU iOHH I-IMX MemaJ1iB y 06'€KTax AOBKiJIJIS1.I)e3YJ1bTaTV1 amp06auii
IvreTOAHK, nonaH0 B niAp03ÄiJ1i 5.4. Ta6J1. 5.9—5.25. Hi51K He HPOKOMeHTOBaHO:
rv1eTOAHKV1 npaBHJ1bHi, MH pe3YJ1bTaTH 36i>KHi TOLUO.
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8. B yciü p060Ti LIPOCTOKYf0TbC51 neBHi HeBiA110BiAHOCTi 3i 3Hat1YLUViMVi UH(bpaMH,

30KpeMa, KiJ1bKiCTb 3HaLIY111HX y PiBHflHHSIXperpeciV1 HitlHM He 3YMOBJ1eHa.
Tpa11J15110T1.c51 FIOMHJIKH. HE111PHKJ1an, y Ta6J1. 5.1 7 pe3YJ1bTaT 11011t1H0 rraK.• 9,9 ±

9. BBMca10, 11-10 qacTHHY TBePA)1CHb 3 niÅp03ÅiJIY 5.5 AOUiJ1bHO6YJ106 mepeHecTH
TIOBTOPHTU y BHCHOBKax AO P03ÅiJIY5.

5. KopRYHa OJIbra ApeMiBHa, xiMit1H1dX Hayyc- noueHT- noneHT
Ica(benpm aHaJ1iTH11H0i xiMii JIbBiBCbKOro Haui0HaJ1bHoro YHiBepcHTeTY iMeHi IBaHa cbpaH1€a

MiHicTepcTBa OCBiTV1 i qay1CH YKpaiH11, Hana-qa r103HTHBHY peueH3if0 i3 3aYBa)1ceHHffvrw.

I . Y 2 p03AiJ1i BapT0 HaBeCTH neTU1bHHMå ormc ycix rrpMJ1aniB. 1110 BUKOPUCTOBYBEIJIH y
AOCJ1iÅ)iCHH51X, 301€peMa Barn, upvynany, I-la SIKOMY BHKOHYBUIH enervreHTHHii aHaJ1i3;
110Tpi6H0 TEIKO)IC HaBeCTVi ROHICPeTHiMeTOAHKH ycix ÅOCJ1iL1"/1€eHb Pi3HVIMViIMeTOAaMH, AMP,
1M, enerqeHTHOro anani3Y, (l)nyopecueHLlii.

2. Y p060Ti BapTYBaJ10 6m FlaBeCTVf ILI cneKTpv1 a30J1iÅOHiB.

3. Y BHCHOBOK AO p03Åiny 2 BapT0 6YJT06 nonarru iH(bopMaui10 LUOÅO reoMeTpii
peareHTiB Ta KOMr1J1eKCHHX cr10JIYK.

4. Y p03AiJ1i 3 yr10PflÅKYBaHH51 pe3YJ1bTaTiB npoBeneHvrx JIOCJ1iÅ>1CHb 3a KJIEICOM

CllOJIYIC a60 noxiÅHnx B Mexax OÅHoro KJ1acy 110J1iHL11HJIO 6 cnpHäHflTTfl P060TH.
5. Y BCix iVieTOÅV1f€ax BKa3aHO,

ClliBBiAHOL11eHH51ICOM110HeHTiB y cnonyl€ax 36ira€Tbc51 i3 naHVIMH
AOCJ1iJVICHb, a-fle BiÅ110BiAHHX rpad)iqymx 3aJ10KHocTeji y p060Ti He HaBeneHO.

6. BincyTHi TaKO)1C HaoHHi IliÅTBepnxeHH51 AOCJTiÅ)1CHb npo BEIJIUB pi3H1dX (l)0HiB Ha
Bej1HHHHY CBiTJIOE101*JIHHaHHfl opraHiLIHux elccTpmcriB KOMnneKCHHX CIIOJIYK.

7. Y p03ÅiJ1i 4 noxiAHnx BNTAN Ta ixHix KOMrrneKCHHX cli0JIYK 3

He BMOTMBOBaHO BH6ip pH P03HHHiB JIJI}I p03p06KH MeTOAHK BH3HaqeHH%,

FleMa€ pe3YJTbTaTiB JlOCJ1iA>KeHH51BIIJIHBY (I)OHOBHX eneKTPOJ1iTiB.He AOCJ1iÅ>1CH0
MexaHi3MH BiÅHOBJ1eHH51.AOCJ1iA)1CHH51 KOMIneKCOYTBopeHH51 MeTaJ1iB Ell)0BeneH0 JIH111e 3

aes1KHMH HOXiÅHMMH BNTAN a60 BHBqeHO KOMIU1eKCOYTBopeHHS1 peareHTiB 3 neS11CHMH

MeTanaMV1BH6iPKOBO.
8. He3p03YMino, y p060Ti BincyTHi B0J1bTaymep0MenuqE1i AOCJ1iA)1CHH51

uoniÅ0HiB?

9. Y p060Ti He AOCJ1iA>1CHOBEIJIHBY aHi0HiB Ha BH3HaqeHHS1 MeTU1iB 3a nor10Mor0K)
AOCJ1iA)KYBaHHX peareHTiB.

10. Y ancepTauiMHiV1 p060Ti He HaBeneHO neTaJ1bHOro ormcy MeTOAHK, flKi

3aCTOCOBYBaJIH ap6iTpa>KHoro BH3HaqeHHfl y pea.J1bHvrx 06'€KTax.

I l. Y MeTOÅHUi cneycrp0(b0T0MeTpHHHoro BH3HaqeHHS[ Co (II) i3 MOBnTAN
BKa3aHO, 1110 P03MHHH peareHTiB nepeMiL11Y10Tb Ta qeKa10Tb Ha YTBOPeHH% KOMIU1eKCHOi
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CFIOJIYKVi (l)i0J1eTOBoro KOJIbOPY BIIPOÅOB)K 5 XB. ane B caMiVi p060Ti y p03ÅiJ1i 3 HeMac

AaHHX npo AOCJ1iXi1CHH51BIVIHBY qacy YTBopeHH51 CTIOJIYKH.

12. Ll-lono Ta6JIHUb 3 xapaKTePHCTHKarvfH MUI*OÅMK BH3HaqeHHS1 iOHiB MeTaJ1iB 3a

Åor10Mor010 Tia30J1ina30 6aPBHHKiBMeTonaMH Ta TBepA0(ba3H0i
ewrpaKLLii, 51Ki HaBeneH0 y nonaTKY A. TO y HHX 6paKyc KOHKpeTHHX YMOB BH3HaqeHH51, a

rraKO)1C TIOCUJ1aHb Ha A)lcepena, ae ui MeTOAHICH OllHCaHO.

3azaJ1bH(1 oqimca poöomu i eucnogmc. AuceprrauiVfHa p060Ta (Deaw111HHa OpecTa
CTenaHOBnqa Ta ne51Ki a30J1iAOHH B

Ta nonqporpa(biLIH0MY aHani3i» € 3aBepmeH0K) HayKOB010

npaqero B MOI€ax 110CTaBneHHX 3aBnaHb. 3a aKTYU1bHiCTIO, HayKOB010 HOBH3HOK). 06Cff0M

el€cnePHMewraJ1bHHX AOCJ1iA)1CHb, "reoperrmm-1VIM i npaKTHLIHHM 3HaqeHH51M OTPHMaHMX

pe3YJTbTaTiB, 06rPYHTOBaHicnoHayKOBHX BHCHOBKiB. ix AOCTOBiPHiCTIO.crryneHeM
ony6J1iKYBaHHfl HayKOBHX pe3YJ1bTaTiB. 51KiCTIO OCI)OPMJ1eHH51 nucepmauiMHa p060Ta

BiU10Binac BHMoratvr HOPMaTMBHHX aKTiB LUOAO nucepTauiii. 301cpeMa, Halca3Y MOH
YKpaiHH N! Bill 12.01.2017 POKY 3aTBePJVKeHH51 BHMor
nucepTauii» Ta (Wlop;vucy 11PViCYJVKeHH51 AOKTopa (binocod)ii Ta CKaCYBaHHS1
pimeHH51 pa30B0i cneuiaJ1i30BaH0iBqeH0i panm 3aKJ1any BHLUOi OCBiTH, HayKOBOi YCTaHOBV1

npo 11PHCYÅ>KeHH51 cTyneH51 AOKTopa (HOCTaHOBa Ka6iHeTYMiHicTpiB YKpaiHH
Bin 12 cit1H51 2022 p. N! 44 3i 3MiHaMVi, BHeceHMMVi 31"i11H0 3 FIOCTaHOBOfO Ka6iHeTY
MiHicTpiB YKpaiHH Bill 21 .03.2022 POKY Ng 341 ), a aBTOP. (DeAH111HH OpecT CTenaHOBHt1,

3acnyroByc Ha cTyneH51 nowropa 3 rauU3i 3HaHb 10 Flpmponm,itli

Hayw 3a cneuiaJ1bHicTK) 102 XiMifl.

Pe3YJ1bTaTHBiAKPHTororoj10CYBaHHS1:
pann-

(y CIJ1eHiB pann.

Ha nincrraBi pe3YJ1bTaTiB BiÄKPHTororoj10CYBaHHS1 crreuiaJ1i30BaHa Bt1eHa pana
35.051.1 II JIbBiBCbKOro HaniOHaJ1bHOFO YHiBepcMTeTY iMeHi IBaHa (bpaHKa

MiHicTepcTBa OCBiTH i Hayw YKpaiHH, M. JIbBiB. npncynxy€ (DeAHL11HHY OpecTY
CTenaH0Buqy CTY11iHbnorcropa 3 raj1Y3i 3HaHb 1() 3a
cneuiaJ1bHiCTK) 102

r0110Ba cneuiaJ1i30BaH0i
BqeH0i pann A(t)
A-p xiM. HayK. CT. AOCJI.
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