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BIaxoAs'Iu is rpunaroro B4pay, Iqo rporpec e gauina oAuiei nenpnervrHocri

iuruoro, MII 3aBXArI noBlrHHi 6yru rorosi Ao BrrKrrr,rKin, uon'r3aHriD( 3 Hapou{yBaH-

HcM uoryxnocti upoM[cJloBoro nnpo6nuqrBa ra s6inrureHHrr,r eronori.rHoro

HaBaHT€DKeHHr Ha HaBKoJprrrrHe cepeAoBr,rqe. Brpy.raHrrfl JrroAEHrr e upnpo4Hi

rpoqecu crBoploe PrA npo6JIeM, oAHielo s tKrfD( e oqucrKa arnaocsepn ni4 ruriA-

JII'IBLIX rasin, qo [ouaAarorb rIAu B pe3yJrbrari rnogcrroi lisrsHocri. Harnnicrr y

po6o'rifi soni nignpueMcrB TaKIrx roKcr{rrHrix rarino rx CO, SO2, 03 rrpr,rBoArrrb Ao

rocrplD( orpyeHb ra xponi.rHl,Ix xBopo6. O4Hurrl is uero4is ik gHetrrKoAx(eHHr e

BI'IKoprrcraHHs saco6in in4I,rni4yailbHoro 3a)ucry, lls :na4itrrHoro Qynrqionyran-
Ht tKIiD( norpi6ni xatanisaropr, Iqo rpargororb rpn arnaocsepnoMy rr,rcKy i rcu-
neparypi. BiAouo, lr{o B peaxqi.rx oKr{cHeHHr CO i SO2, a6o po3KJr4Ay o3or{y Ka-

taniruurry giro uporBJrfiIorb Mer€uroKonamercni cnoJryKr,r nana4iro(Il) ra Kyrpy-

My(II), sri cta6inisyrorr IrrJrtxoM HaHeceHHr Ha HeopraHiuni rrainepaJrrl rrpupoAgo-

ro a6o mryqHoro noxoA)KeHHf,. Onrnuisaqis rarariflFrHoi aKTlrBHocri rarnx
xounogullift e 6araro$al(ropHolo 34Aaqero i cymeno 3aJrerorrb ni4 crpyxrypnr,rx

m Sisnxo-xinaiqnrx BJlacrrBoctefi nocix, uero4ia fioro norepeAHroi o6po6xu a6o

tr'to4zSixaqii. Clia raKolr Bpa(oByBarn eKoHouivny Aoqfurrnicrb BuKopr.rcraHrrfl

Toro qr'r inmoro nocix, tKa .ql,IKTyerucs fioro rapricuo i 4ocrynnicrro. flonryrc i
4ocri4xeHHr raKr.rx clrcreM e aKTyaJrbnorc i sarpe6ynaHon 3aAaqero.

.{ucepmqifina po6ora ,{xrarra f.M. <MoauQixosaHi crrorryKaMra pd(II) m
Cu(II) 6entonitu n pearqixx oKIrcHeHHr MoHooKcHAy rap6orry, 4iorcu4r cynir[y-
py ra pGKJIaAaHHf, o3oHlD) [pucBrqeHa Br4BrreHgro MoxJrnrocreft qinecnpxMoBa-

Horo peryJIIoBalHHx Qieiarco-xiMi.ruax ra crpyrTypHrD( xaparcreplrcrlrK 4ocrynnrur i
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AeIrIeBIftx 6enronirin npupo4Horo [oxoAXeHHr rK Hociis raraniruqHr{x KoMno3Lr-

qifi ans 3HeIrrKoA)I(eHHt Co, So2 i osouy. .{rEcepraur opieuryerbcf, Ha cr{poBr{HHy

6a:y nir.rH3HrHr,rx poAoBr{rq, trlo Br,rnpaBAoByerbc.f, 3 TolrKr{ 3opy npapuvHoi
goqinrnocri.

Po6ora noql'IHaerbcf, 3 KoMnaKTHoro i rpaMorHo cKJraAeHoro orurrAy nirepa-
rypu (porgir 1), n ffiorvry o6lpymoByerbct Br,rKopr,rcraHHr npzpoAHr4x ra uograQi-

KoBaHTIX 6euronirin y mocri nocii'e MeranoKoMrureKcHlrx cuonyK, rqo Bll.f,BJ1flrorb

raranitnqni sracrnnocri B Hu3bKoreMleparypHr.rx peAoKc-peaKrli.rx sa )rqacrro
rasonod6Hl{x roKcI4lIHIlx peqoBLIH. Y rofi )Ke qac aKrleHTyerbcfl yBara Ha roMy,
qo AJI{ IIrx nociis ni4cytri clrcreMarz.rHi 4ocli4xenHa $isuro-xinaiqnux i
crpyKTypHLIX BJlacrunoctefi, IIIO He Aae Mo)KJrr{Bocti qilec[p.f,MoBaHoro nn6opy

Hocii'n, Ha tKI{x Qopuylorbct KoMrlercri crrorryKtr narr44iro (II) ra KynpyMy (II) s
MaKcIftM€lJIbHoK) raranirnqHolo aKTrlsHicrro n pearqirx oKr.rcHeHHs CO i SO2, Ta

po3KJraAaHHr O:.

ErcnepuueHT€LJlbHa qacrl,IHa po6orn nrraiulye nelurufi o6crr QarnauHoro
uarepialy ra ftoro Aer€ulbHe o6ronopenns. BoHa 4o6pe c[JraHoBaHa, pe3yJrbrarr.r

eKcnepl'IMeHtis BI4KJIaAeHi y noriuHifi i sposyruinifi noclilonrocri. pocair 2
uicturr rpaauqifiny iuQopnaaqiro rpo nrxi4Hi rraarepiaru ra Qiezro-xirrai.rHi
MeroALt AocliAxennr, .rrci 6ynu BrlKoprrcrani y po6ori. Mero4n peHrreHo6ago-

Boro ananisy, Ig-cuerrpocronii, AeplaBarorpaQii, ruupoxnfi creKTp cop6qifiHrax

ra rinetFlHl{x AocliAxesr BAzlJIo AorroBHrororb oArrH oAHoro i 4osnorrrorr
KOMrrJreKcHo oxapaKrepr,r3yBarr.r suiHu, rqo ri46yr€uorbc{ y crpyKrypi upnpo4Hrx
6eHroHirin npu pisulrx cnoco6ax ix uo4uQircaqii. C.uia ni4uirurn, 1qo AJrfl oAHor.o

is n'rero4in rr'ro4r'r0ircaqii AI{cepraHT Br{Kopr,rcroBye repnain rigporepua6nufi, rqo,

Ha AyMKy o[oHeHra e He 3oBciu noperrHrlM. lli4 ocraunina gassuqafi po:yuirorr
cr,rHre3r{ ni4 ni4uarqeHoro reMneparyporo i rzcrou.

y TperboMy por4i.ni onucani nopinnmrHi crpyrrypni xapaKrep ncruKu
6enrouirin s rprox poAoBl{ru YIqpaiHra. florcasaHo, rr1o nci spasru e noninaopqnu-

Mr'r rapyBarlrMr4 crpyrffypaur.r, 406pe cop6yrorb nanaAifi (ID ra KynpyM (II) is
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po3qHHiB ik colefi, npotBJltlorb Bt4coKy cnopiguenicrr Ao MoJreKyJr B6AH. Isorep-
un cop6qii npoanalisonaHi 3a AorroMororo piurxunr nodnaorexympnoi a4cop6qii
FET' ulo AEtrIo Moxnrasicrb BcraHoBI'ITI{ eunicrr MoHoruapy ra AerKi repnao4nHa-
ruiqHi xapaKrepllcrlrKH. orpun'raua i npe4craBJreHa B rlboMy pos4ini in6oprraaqix e
6asosorc AJIf, noA€ulrluoi oqinrn e0errunnocri uoAuoiroraHrrx KaraJrirn.rHux
KoMno3rrrlift i pospo6ru penorraeu.qaqifi no ix cnprMoBaHorury crrHre3y.

Pogai'n 4 naoxsa HuBBarIl KrIoqoBuM y Ar,rcepraqii.{xzrn f.M. y uronay nu-
rua4eHi pe3yJlbrarl{ BnJII{By pisnzx naero4ia uo4u$ircyBaHHrr npgpo.qHr{x 6euroHi-
rin ua rararirr'r'rHi eracrusocri HaHeceHrrx Ha Hrrrx KylpyM-nanagienux xararisa-
topin' BcranonueHo, Iqo nafi6inru 4ienuna cuoco6ona sN,riHra BJracrr4Bocrefi 6eu-
toniry e KI4cJIorHo-repM€l"JIrHIafi ra iHreprarrsqis no.rriii4porcorario'y anlouiHilo.
PesylrraroM III4X uo4nQiraqifi e naixuapoBe po3rur{peHr{rr €rJrrouocunixarHr,rx
urapin ra niAsI'IqeHHt repMoAl,IHauiqsoi aKTriBHocri 44cop6osaHoi BoAr{. Heo6-
xi4Ho siAsHa'rurl{ pereJlbHictr, 3 tKoro suroHaHi rpy4orr,ricrri excnepr4MeHT'r ,,o
cop6qii - 4ecop6qii no4IE ra ix rpaMorrry MareMarr{.nry o6po6ry. 3uavHa qacrr,rHa

eKclepl{MeHTy npllcBflrlesa xisetuqH]IM 4ocri4xeHH.nM. Ha ix ourosi 4rr pisuux
spa:rcin 6eHroHitis nctanomenufi orlTr4M€rJrbHnfi cxra4 rarartiru.+roI rcouuosuqii,
uexi craqioHapHoro pe)Kr,rMy, cryniHr oKr,rcHeHH, CO, .rac KoHTaKTy rasosoi
cyuilui' ExcnepnuentansHi Aalri csiA.rarb, rrlo HaHeceHHr crroJryK pd (II) i Cu (II)
ua uo4Il0irosaHi npnpogHi 6enrosiru cilpuse {opnryaauHro KyrrpyM-naJraAiesoi
KoMno3HIIii g sHcorcolo KaraJliru'rHolo arrrannicrro n pearqii oKr.rcHeHHs CO.

V ntRtouy por4i.ni o6ronoprcK)Tbct nr{TaHHrr onrunaigaqii cnrra.4y Br.rBqeHHX

xatanirr'rqHrx KoMnosuqifi. Ha 4yrrarcy onoHeHTa, is nrnrna4eHoro uarepiarry Mox-
ua nu4ilzrn AerilrKa nonoxeur, .axi Malorb eJreMeHTrrr uayronoi HoBr43Hn. ,{ucep-
TaHToM noKa3aHo, trIo Ha aKTLIBsic$ KynpyM-[ana4ienux xaranigaropin cyrreno
BnJII4Bae cuila gs'sgKin ionin Naeraris s a4cop6qifinmuu rIeHTp4Mlr nonepxni 6eu-
roHiry' Taxnfi BLIcHoBoK spo6neuuit ua ocnosi 3anpononoBaHoro aBTopoM ririe-
rr'rrrHoro MeroAy Br{3HaqeHHf cryreHro Aecop6qii naraairo (II) ra Kynpyr\{y (II).
Ha ocnosi qnx AaHLrx 3a[ponoHoBaHa cxeMa ra MexaHisrra yrnopeHHr r<aranirz.rHo



aKTnBHLtx noBeprcIeBnx KoMruIeKciB. Y po6ori [poBeAeHa qixana uapatelr uix
IroBeArHKoIo qux KoMruIeKcin na nonepxni 6eHroniry ra pinHonataMn, xapaKTep-

HHMI'I Art po3tII'IHis. Tarcnfi niRxia Aae MoxJlzsicrs 3acrocoByBaruy3araJrbHroro-

uufi rcpuoguuaui'runfi napauerp, rrufi xapaKTepr,Bye BlJrr4B aKTr4BHocrefi no4r,r,

ionis BoAHrc ta liran4in na noJloxeHHx pinuoBarra [oBepxHeBoro KoMnJreKco-

yrBopeHHt. florasaHo, IIIo [paBI{JIbHictr sacrocyBaHHr raroi uoAeni nepeKoHng-

no ni4rnep4Kyerbcfl AJrs 4ocni4xenr.rx 6enroHirin, ra y3ropKyerbcr 3 pe3yJrbra-

TaMr.t, oTpr,rMaHr{MVr Ifilfl, iHrul,rx Hociis.

Heo6xi.qno niArraitntn, Ho ocHoBHa qacrr{Ha neoprauiunrx 4ocri4xenr,
szcHosrin i perorrleH4aqifi, sxi g HIlx Br,rrrJrr,rBzrrc)Tb, sr,moHani Ha npr4KJra4i pearqii
oKI{cHeHIrrI CO. A-rre AI{cepraHT noKa3y€, ulo 3a neBHr{x yMoB Kylpry-naraliesi
rorvrnosuqii Ha ocnosi uo4u0ircoBaHlrx 6eHronirin rporBJrrrorb rararirHvHy
arrr'raHictb raKox i n pearqisx orzcHeHH.f, So2 Ta pGKJraAy o3ony. I xo.ra BoHZ

eun'reHi He raK ,qeraJlbHo, pe3ynbrarrir Anceprarlifinoi po6oru ,{xurn f. M.
cBlAqarb npo nepcnerrneHicrr

nonirpr nia roKcr/FrHax rasia.

BLtKOpI,IcTaHIIf, IIIfx KoMno3uqifi

I{e uigrnep4xyerrcr aKraMr{

AIr OrllrIIIeHHf

AOBTOTpT4B€lJrr{x

na6opatopHllx ra nupo6Hl{qux nunpo6oayBaHb, pospo6rorc rpoeKTy TexniqHrx

woB' Oxpeui pos4iltr Arlceprallii nuxopucroByrorbcfl. rrpu Br{KJraAaHni cneq-
rypcin cryAeHraM OHy iu. I.I.MeqHnKoBa.

flo 4zcepraqii MoxHa rpo6uru nacrynHi 3ayBor(eHH.f,

1. HayroBa HoBlr3Ha orplrMaHr4x pe3yJrbrarin cQopnrynboBaHa He Aocr,rrb
BA€rJro. CncrenraruqHe Br{BqeHHt qorocb He Mo)Ke 6yru HayKoBoro HoBtr3Horo.

perynroBaHHrr xirr{i.rHrx Ta crpyKTypHr,rx
flepepaxoaaui aBropoM MeroAr,r

xapaKreprrcrr{K npr{poAHr{x nociis i cop6enris siloMi.

2' IIIo Maerbc-f, Ha ynasi ni4 repuiuou <<cyruicna oqHcrKD) uonirpa sil CO,
SO2 i q? Irs otII'IcrKI{ siA roxHoro is qnx rasin norpi6eH cnifi xarani:arop..-f,r
gN'IiHI'Irrct aKTrrBHicru ratalisaropa oKr{cHeHHr CO, xrrqo ra3oBa cyuiru 6yrvt
Mlcrlrrrir AoAarKoBo Soz i(a6o) o:? yu npoBoAr,rnr.rcr rari.qocniaa?
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3' 3riaHo 3araJlbHlitx BI'IcHoBrir (c. 199) y rrymri I crrepgxyerbcr, qo npu-
po4Hufi 6eHtouir {auryrconcbKoro poAoBI{Iqa Mae uafiuenlry raranirrE.rHy aKTr{B-

Hicrr' V rofi )Ke qac ocnonnrafi naarepian Ar{ceprarlii snxoHaHr,rfi caue 3 Br4Kopnc-

TaHHtM Ilboro cop6eHry. ffoscsenHf, HaBeAeni Ha c. 103 He Mo)KHa BBa)Karr4 rrepe-
KoHJII{BI4MI'I. -fruqo aBropy 6ym nigonaa in{oprraaqir npo craHAaprrsosaHi noK€13-

Hr{K}r 6enroniry caMe 3 qboro poAoBr{rqa, To

iurulrx nplrpoAHnx 6enronirin (posgir 3.1)?

o6'emu, u1o He craHAaprlsonaHi?

naniqo 6yno Br,rBqarr,r sracrusocri

-f,ry qinnicru uae inQopuaqir npo

4. Ha c. 7l HaBeAeHa MeroAI{Ka nirapnaaqii. He BKa3aHo, rr ni46rapaJrr,rct

onrr,rM€urbui yrrlonn. -frrqo qe ni4oua MeroArrKa, ro norpi6se uocnJraHHr.

5. Ha puc.3,56 so6paxeHa roqKa, tKa rroK€Bye cop6qirc naraAiro(Il) is pos-
qrury 3 HyJIboBoIo KoHllenrpaqiero Ilboro eneMeHTy. Tarox ne soscil,r sposyuilo,
sxuit Qisuunnfi grraicr Marorb 3HaqeHHr rorroK upu r:0 Ha pnc. 4,14;4,22;4,30?

6. y rexcri Al{ceprallii sycrpi.rarorbcf, nengari Br.rpa3r{: ((MoHrMopurouir

po3rII{H.f,JIu y ro.qb> (c.7r), (KoHrIeHrpoBaHa BoAHa cycuensir> (c. l2z, l2g), ue

3aBXAI{ BI'ITpHIvryIorbct oAEHaKoBi nassu xiMi.rHnx eleueHrin, HanpHKJraA:

AioxclEA cynrsypy i cip'rana KI,IcJIora, a6o cipronrraicHi ra.rn (c. 68), naonooKcr{A

xap6ony (c.76,78, 159) - MoHooKct4A Byrureqro (c. 103, 106).

7. Hirpar Kyrpwy ue ri4Hocr{rbcf, Ao arlr,rAoKoMrrreKcin (c. 93).

Hanegeni 3ayBDKeHI{l crocylorscr oQopMJreHH.f, po6oru i ne npuuqunori.
BoHIa He 3HI'DIq/rcTb 3aralbHoro rro3r{TrrBHoro BpaxeHHr eiA Aracepraqii, g11a

BI{KoHaHa Ha BlftcoKouy npoQecifinouy pinni Ta npeAcraBnf,e co6oro 3aBeprrreHy

rnaniSiraqifitry po6ory. AnropeQepar 4ucepmqii ra orry6nixoaaHi nayroni
po6oru nosHicrro ni4o6paxarorb ii sN{icr.

3a cnoeto aKTy€ulbHicno, HoBr,r3Horc, npaKTr,rqHoro qinnicrro, gocronipnicgo

eKcrepl'IMeHraJIbHI{x AaHI'rx ra o6lpyntosaHicflo nr.ruronxiB Ar{cepraqifina po6ora

fixuru f.M. <Moan$irosani cnorryK€rMu Pd(II) ra Cu(II) 6euronirn n pearqirx
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oKHcHeHIrf, MoHooKcrr,ry Kap6oHy' Aioxcn4y cyJrl$ypy ra po3KJraAagrnr o3or{y))
niguorilae Br'IMoraM floctanoar Ka6iuery Milricryir yrpainn <<flpo 3arBepAXeH-
nr floprAy upncyAxeHHt HayKoBr.D( cryuenin i upncnoeHHr BqeHoro 3BaHH.fl

crapuoro HayKoBoro cninpo6itnr4Ko) si[24.07.2013,Ilb 567 Ao KarrAr{AarcbKr,x

4ucepraqifi, a ii a3rop 3acJryroBye Ha rrprcyArKeHnr HayKoBoro cryneg,
KaHArAara xiMi'rH}Ix HayK sa cueqia-nrnicrro 02.00.01 - HeopraHiqna xinais.

OQiqifiHnft ouoHenr,
crapmufi HayKoBprfi cuirpo6irnur
(DisuKo-xinai.rHoro incrnryry
iu. O.B.EorarcrKoro HAH Vrpainra,
KaHAlrAar xinniqHlrx HayK

20 nepecHx 2018 p.

llitnuc I.I.Xenrsafi
Bqenr,rfi ceKperap OXI HAH y
KaHA. xinr. HayK

I.I.Xemsafi

e .B.IIIa6aHos
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