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10. B. XonuH

Cnoeo o [lpyze

He xBataeT ca0B, 4TOOBI BRIPa3UTh IIPOH-
3UTEABHYIO AYIIeBHYIO 004b, Bce HeaOyMe-
HI1e, BCIO PacTepsIHHOCTD, KOTOPbIe MCIIBITa-
an Bce, kTo 3Haa IOpusa Basenrtmnosnua,
Y3HaB O ero BHe3aIIHOM, IIpeXKAeBpeMeHHOM
yxoge.

Tpyano npeacraButh, Kak >XUTb Oe3 ero
MyApPOCTM ¥ YeAOBEYHOCTH, ero OOasHIs,
€ro HeyTOMMMOJI OTPOMHOJI pabOTHI Ha Oaa-
IO U pa3BUTHUE YHUBEPCUTETA.

Hawm emre mpeacrouT oco3Hats, Kak MHO-
IO OH 3HAa4lA AAsl yHUBEPCUTeTa, KaK MHOTO
B YHUBEPCUTETCKOI >KM3HU Ha HeM aepKa-
A0Ch, KaK MHOTO OH yCIIeA CAeAaTh.

IOpuit BasentmnoBM4Y co3gaa mpakTu-
4ecKu B OAMHOYKY OTPOMHBIV MaccuB AO-
KyMEHTOB, peraaMeHTUPYIOIINX OpraHu3a-
LMIO y4eOHOTO IIpoliecca B CBeTe HOBBIX 3a-
KOHOJaTeAbHBIX TpeOOBaHMIA.

IOpmit BasenTuHOBUY co34aa cucremy
Hay4HO-MeTOAMYeCKOIo oOecriedeHns y4yeo-
HOTO IIpollecca, OpraHm3oBaa pa3pabOTKy
U U3jaHUe Bcell HeoOXOAMMOJ COBpeMeH-
HOII Hay9HO-MeTOAMYEeCKO AUTePaTyphl.

IOpmit Basentunosmu paspaboTtaa BHY-
TPUYHUBEPCUTETCKYIO CHCTeMy oOecrieye-
HIS KauecTBa 0Opa3oBaHMsL.

IOpwmit Baaentnnosny npogeaaa rmoucru-
He TUTaHMYecKylO0 paboTy AAs TOTO, YTOOBI
YHUBEPCUTET BOILIeA BO BCe TPU aBTOPUTET-

4 KD

B. bakupoe

HBIX MEXAYHapOAHBIX YHUBEPCUTETCKUX
peVITUHIA U 3aHAA B HUX AOCTOVIHOE MECTO.

IOpuit BasentnHoBmy nomMor cryaeHTam
co3aath 9(PQPeKTUBHYIO CUCTEeMY OpPTaHOB
CTyAE€HYeCKOIo caMOyIIpaBAeHIs, IIOCTOSIH-
HO OBbIA B Kypce UX 3a00T 1 1podaemM, BAOX-
HOB/511 VX TBOPUYECKYIO DHEePIUIO.

IOpuit BaaentnHOBIMY MHOIO caeaaa AAs
MOJepHM3aI UM YKPaMHCKOTO BBICIIEro 00-
pasoBaHMsI B OOIeHAI[MIOHAABHOM MacIIl-
Tabe, y4acTBOBaad B peaAmnsalyuy OOABIINX
IIPOEKTOB IIO0 Pa3BUTUIO YHUBEPCUTETCKOM
aBTOHOMUM, IO pa3paboOTKe cTpaTrernu pe-
dpopMuUpOBaHNsI BBICIIEN ITKOABL.

OrpoMHyI0 poAb 4451 YHUBEpCUTeTa Urpa-
AV He TOABKO ero IpaKTnyecKue Aeaa, HO U
caMa ero yAuBuUTeAbHas AMIHOCTD, ero Iopa-
3UTeAbHbIe Ye0BedecKyie KayecTsa: Bplcovali-
NI MHTeAAEKT, BPOXKAEeHHas MHTeAANTeHT-
HOCTB, A€AVKATHOCTh, BHUMaHIe K AI0AsM.

IOpuit BasenTMHOBMY OblA IIPUHLIU-
I1aAbHBIM 4e10BeKOM U TpeOoBaTeAbHBIM
pykoBoauteseM. OH He IlepeHOCHA HeIlO-
pAAOYHOCTY, Oe30TBeTCTBeHHOCTM, 4eao-
Beueckoil HeumcronaotHoctu. Ho He Oblao
XOTs1 OBl €AVHOTO CAy4asi, KOTJa OH IIOBBICUA
Ha KOTO-TO T0A0C, C KeM-TO 0DOIIeACs Ipy-
60 nan npenedpexxuteaspHo. Ero opyxuem
Oblaa MPOHNS, U €CAN YK CAUIIKOM JOIeKa-
20, TO A3BUTEABHBIN CapKasM.



Hoc Erat in Fatis

IOpuit BaseHTnHOBMY OBlA YeA0BEKOM
HEBePOATHOM ®PyAuLINY, OOIIMPHeNIINX
3HaHUII He TOABKO B CBOeIl Hay4HOIl oOaac-
T, HO U B ICTOPUY, IOAUTHKE, AUTepaType,
JICKYCCTBe.

Yxoa IOpusa BasentuHOBMYa A4s1 MeH:
OrpOMHasl AM4Has TpareAus. MHoro aet Hac
CBsA3BIBAAU VICKPEHHSAS Apy>kKOa 1 AyXOBHOe
poAacTtBO. MBI 00IaAMCh TOUTH KasKABIiA
A€Hb, TI0 MHOTY pa3. ‘I coBeTOBaACsA C HUM
II0 CaMbIM CAOXHBIM U TPYAHBIM BOIIpOCaM
1 BCeTAa BCTpedaa MyApoe CA0BO ¥ DMOIIVO-
Ha/ABHYIO ITOAAep>KKY. MeHs1 nopaxkaam ero
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YAUBUTEABHBIVI MHTEAACKTYaAbHBI  ypPO-
BeHb 1 Oe3yllpeyHas Mopaab, IIOpa3uTelb-
Has AylIeBHas TelaoTa.

OH ym1ea Ha CTpeMUTeAbHOM B34€Te CBO-
el Hay4HOIJ1, IIpeIojaBaTeAbCKOM, agMHNI-
CTPaTUBHON Kapbephl.

Mb1 He MOXXeM IIpeACTaBUTh, CKOABKO
00ABIINX U A0OPBIX A4€4 OH CMOT OBI cAeAaTh,
KaKMX >KM3HEHHBIX BBICOT CMOT OBl A4OCTIYD,
KaKk cMor Obl Ipocaasuth KapasmuHckuii
YHUBEPCUTET, AIOOSIINM CBIHOM KOTOPOTO
OH OBIA A0 ITOCAEAHETO MTHOBEHIISI CBOEIT KO-
POTKOI1 IPKOI 1 6AarOpOAHON KNU3HIL.
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70 puti BanenmuHoeuy XonuH

Cpean yuéHbix XapbKOBCKOTO HallIOHaAbHO-
ro ynusepcurera nmenu B. H. Kapaszuna oanon
13 HamboAee SAPKUX PUIYP ITOCAAHUX AECATU-
aetuit Obla, Gecciopno, Opuit Basentunosuy
X0AMH — JOKTOp XMMMUIECKIX HayK, IIpodeccop,
Aaypeat l'ocygapcTBeHHON IIpeMum YKpauHbI
B 001aCTy HayKM U TeXHMKH, 3aCAY>KeHHBIN Aesl-
TeAb HayK! ¥ TeXHUKU YKpauHBbI, 3aCAy>KEeHHBIN
npodgeccop yHUBepCHUTeTa.

Kpynnslit cienuaancr B obaactu pusmde-
CKOJMl UM aHaAUTUYeCKOVM XMMUM, aBTOpP MHOIO-
41CAEHHBIX ny6AI/IKaLU/H71 B PEUTHUHIOBLIX IIe-
pUMOAMYECKMX WU3JAHUSAX, PYKOBOANUTeAb psja
Hay4YHO-11CCAeA0BaTeAbCKUX ITpoekToB — IOpmit
BaseHTHHOBMY B TeueHMe MHOIMX AeT BEA Ha-
NpsKEHHYIO OPTaHM3allIOHHYIO UM aAMMUHIUCT-
paTuBHyI0 paboTy. 3apeayrommii KadeApoi
XMMMYECKOTO MaTepualoBeseHNs, IIPOPeKTop,
a B IIOCAeJHUe TOABI — IIepPBBHIN IIPOPEKTOpP Ha-
IIIeT0  yHUBepCuTeTa, IAaBHBI pejaKkTop Kyp-
Haaa «UNIVERSITATES», uaen peakoaaermii
BecrHuka XapbKOBCKOTO HallMIOHAAbHOTO YHUBEP-
cutera uMmenu B. H. Kapasuna («Xummns») n Xyp-
Hasza «MeToabl 1 OOBEKTHI XMMUYECKOTO aHAAU-
3a», IO. B. 6p14 emé 1 uwaenom HayuHbIX coBeTOB
HAH VYkpauns! o npobaemam «AHaauTndeckas
XVIMULST» " «Heopranmueckass ~ xumusi»,
HamnmonaapHOM KOMaHABI DKCIIEPTOB 1O pedop-
MMPOBaHMIO BBICIIETO OOpa3oBaHMA, a TaKXkKe
MHOT'0O/AeTHIM 4/€eHOM 9KcIlepTHOro copeta BAK
(AAK) Yxpaunsl, sxcrieptHoii rpynnsl Hayanoro
copeta Munucrepcrsa oOpasoBaHUsA ¥ HayKu
Ykpaunsl (ceknusa «XuMus»), cHenynaanusupo-
BaHHOTO COBeTa IO 3alljuTe JOKTOPCKUX AMccep-
Tauuii, npeAcejateaeM XKIOpu BceykpamHckux
IIIKO/ABHBIX OAVIMIINAJ IT0 XVMUN.

6 Ko

IOpuit Basentnnosny XoAuH yméa mus >Kms-
Hu 1 masa 2017 roaa B Bo3pacre 55 aert, B paciise-
Te TBOPYECKUX CIA, BHe3aITHO, MOXKHO Jake CKa-
3aThb, Tparmyecku, 40 00MAHOTO HeAello.

* %k K

IOpuit Basentmnosuu XoauH poguacsa B
Xappkose 4 amnpeas 1962 roaga. B 1979 roay
OKOHYMA CpeHIOI mKoay No 136 m mocry-
1A Ha XUMI4YecKuii ¢pakyapTeT XapbKOBCKOTO
TOCYy4apCTBEHHOIO  yHMBEpCUTeTa  MMEeHU
A. M. Toppkoro, Oyayun 30A0TBIM MejaAu-
CTOM MeXXAyHapOAHOV OAMMIIMAaAbI IO XUMUI.
Yuupepcurer IOpa mocemaa emé IIKOALHU-
KOM, TOTOBSICh K BCECOIO3HONM M MeXKAyHapoAa-
HOM oauMmnuagaM. Hayunyio geAreapHOCTDH
Havyaa B CTyJeHYecKle roasl Ha Kadeape Xu-
MMIYECKOV MeTpOAOTMM B TIpyIIle JoIleHTa
Azekcanapa AnHatoabeBnda byraesckoro. Ilo
okoHyaHuu yHmsepcurtera IO. B. mocrymma
B acIMpaHTypy, a IlocJe 3alllUThl AyccepTa-
uun B 1987 r. pabotaa B yHMBEpcureTe crap-
MM Hay4dHbIM coTpygHukoM HUIM xumum
(1987-1991) u go11eHTOM Kadeapbl TEXHUIECKOI
xumunm (1991-2001). B 2000 roay sammTima A0K-
TOPCKYIO AUCCepTalllIO, Ha CAeAyIOLINIA TOA BO3-
raasmua Ty Kadpeapy, mpeodpasosannyio B 2004 r.
no nnunuaruse 0. B. B xadpeapy xmmmyeckoro
Matepuaaosegenus. C 2004 o 2009 roapr oH,
OCTaBasICh 3aBelyIOIIuM Kadeapoii, — MPOpek-
TOP 10 Hay4HO-MeTOAMYeCcKOl paboTe, 3aTeM —
IIPOPEKTOp IO HayYHO-IIeJarornieckoi padore
(2009-2016), a ¢ 2016 roaa — TIepBLIIT IIPOPEKTOP
XapbKOBCKOTO HaIMIOHAa/ABHOTO yHUBepCcUTeTa
nmenu B. H. Kapasnna.
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B 2003 roay IO. B. Xoann noayuma ssaHue
npodeccopa. On — Jaypeat I'ocyaapcTseHHOI
npeMun YKpauHbl B 004aCTV HayKU U TeXHUKU
(2007), 3acay>keHHbI AesATeAb HayKy U TeXHU-
k1 Yxpaussl (2009), «Otangnuk obGpazoBaHM:I
Ykpannsr» (1994, 1998, 2002), ormedeH 1104eT-
Hol rpaMoToit Kabnnera MuHnctpos YkpanHbl
(2007), snakom oramumsa HAH VYkpaunsr «3a
IIOATOTOBKY Hay4dHOI cMeHbl» (2010), kaBaaep
opaeHa «3a 3acayru» III crennern (2013).

Ecanm paccmoTpeTs B peTpoCHeKkTuBe MHO-
TOCTOPOHHIOIO JesTeabHOCTh Opusa Baaentn-
HOBMYA, TO OTYETAMBO BMAHO, YTO OHa OXBAaThl-
BaJa IIOAHBI IJUKA IIPOCBeIeHNs], 00pa3oBaHm
U Hay4YHBIX MICCAEA0BaHMUIA.

Boapmoe BHumanme yaeasa 1O. B. moa-
TOTOBKe  IIIKOABHMKOB K  Bceykpamnckon
1 MexayHapoaHOI OAMMIIMajaM IIO XUMMUIL.
OaunHaaaTh A€T OpTaHM30BbIBAA I1OATOTOBU-
TeABHBIN DTall K MeXXAyHapOoAHOV XMMUYeCKONI
oAMMIIMaje, aKTUMBHO IIpuUBAeKas IIpernojasa-
TeAell YHMBepcuTeTa M OBIBIINUX OAMMIIMAAHMU-
koB. CTaTucTuKa pe3yabTaTOB TOBOPUT caMa 3a
ceOs1: 3a BCe DT TOABI HU OAVH M3 YYaCTHIKOB He
OCTaACs 3a 4epTON HarpaXkAeHHBIX. B gaapnent-
meMm IO. B. mogaep>knBaa KOHTaKThl CO MHOTU-
MM U3 HIX, 32a00TAMBO OIleKaa TeX, KTO OCTaBal-
cs1 yunThCsa B XapbKOBCKOM yYHHUBepcurere. B co-
aBTOPCTBe C KOAJAeraMu 134aa HeCKOAbKO cOop-
HIKOB 3a4a4 ¥ y4eOHBIX IT0COOMII 110 peleHNIO
XMMIYEeCKIX 3a4a4 Pa3HOTO YPOBHS CAOXKHOCTH,
aApecoBaHHBIX Pa3HON ayAUTOpuUM (IIKOABHU-
KaM, CTygeHTaM, yaurteasm). Hemaao BHnManms
yAeAslA U OpTaHU3aLUM CTyAeHIeCKX OAVMIIN-
a4, OCOOEHHO B Te AecATh AeT, KOrda MX IPOBO-
AuA XapbKOBCKMII YHUBEPCUTET.

IIpu ero HermocpeACTBEHHOM ydacTUM OBLAK
OpraHM30BaHbl KOH(PEpPeHIINN Pa3HOIO YPOBH:I
U TeMaTUKN: «AKTyaabHBIE IIPOOAEMBI XUMITJe-
CKOTO MaTepuaaoseaeHms» (2005), mexxayHapoa-
Has KoHPepeH1yst «Modern Physical Chemistry
for Advanced Materials» (2007), MmexayHa-
poAHas Hay4YHO-MeTOAMdyecKas KOH(epeHIIVs
«Xumnyeckoe oopasosanme B XXI croaeTnn: BbI-
30BBI U mepcrekTuse» (2008), MexxayHapoaHast
KOH(pepeHs «AMHaAMIKa U CTPYKTypa B pu3u-
ke 1 xumum» (2009), XVIII Ykpansckas KoH)e-
peHuus 110 Heopranmdeckon xumun (2011).

baecrame umraa aeknum Ha XMMMYECKOM
(axyabTeTe, 1€TKO COEAMHAA KAACCHIECKIe Tpa-
AVILIVY BBICIIENI IITKOABI I HOBAaTOPCK/E MeTOABI
oOy4eHms1, ObLA OAHUM U3 MMOHEPOB BHEAPEHILs

. — =

B yueOHBIIl IIpoljecc MH(POPMALMOHHBIX TeXHO-
AOTUI, HECMOTpPsI Ha OOABIIYIO 3aHATOCTh Bea
Aab0OpaTOpHbIe 3aHATUA ITPAKTUYECKU II0 BCeM
AVCLIMIIAMHAM, KOTOpble uMTaa Ha Kadeape.
Msaaa ¢ coasropamn cepimre 20 KHUI, cratein u
y4eOHO-MeTOAMYeCKMX TOCOOMI, MOCBAIIEHHBIX
OO0y4eHNIO XM B CpeAHeN U BBICIIEN IIKOAe.
Mmuoro paboTaa c AMIIAOMHUKaMH, aclIpaHTaMM
U JOKTOpPaHTaM!, IIOATOTOBIA I11eCTh KaHAMAATOB
XMMMYECKIX HayK, O4HOTO 4oKTopa ¢puaocodpun
(bpasnans) 1 04HOTO 4OKTOpa XMMMIYECKIX HayK.

B aamuHucrparusHOI Ke AeATeABHOCTU
IOpusa BaasentunoBMYa mHpuOpuUTETOM OBLAO
oOecrieyeHne KayecTba BBLICIIIETO 0Opa3oBaHI,
Hay4HO-MeTOAMYeckoe —oOecriedeHne KOMIIe-
TEeHTHOCTHOI'O I104X0Ja K OpraHu3anuu odpaso-
BaTeAbHOIO IIpoliecca, 4OCTOMHOe IpeJcTaBae-
HIle YHUBEpCHUTeTa B aBTOPMUTETHBIX MeXKAyHa-
POAHBIX peiiTUHIax (4TO BCKOpe IIPUHeCAO CBOM
11104bl), pedOpMUpPOBaHUe BBICIIEN IIKOABI.
BasxHo oTMeTuTs, yTO 1O ITpoOAEMaM oOpa3oBa-
Hus niepy XoAMHa C COaBTOpaMy MPUHAAAEXKUT
HEMaao0 CHelaAbHbIX ITyOAMKaIWil B M3AaHMIX
C IIMPOKOM YUTATEABCKOM ayAUTOPUEIL.

Ho npu stom npodeccop XoamH, pazyme-
eTcs, Bcerda U IIpeXKJAe BCero OCTaBaACs ITbIT-
AVIBBIM y4Y€HBIM-HccaegoBaTeaeM. Ero 6ubano-
rpapus BKarouaer Oosee 250 HamMMeHOBaHMIA,
MHOTI€ CTaTbhy OIyOAMKOBaHbI B aBTOPUTETHBIX
MeXAYHapOAHBIX >KypHaJaX, B HayKOMeTpHu-
yeckoll Dasze Scopus mpeAcTaBAeHbI 72 CTaTbU.
W 3aech onATb-TakM MMeAach IMPOYHasl CBA3b C
oOpasoBaTeabHbIM IpoiieccoM. 0. B. nenamen-
HO IIOogYepKMBal, 4yTo Oe3 cOBpeMeHHBIX (PyH-
AaMEHTaAbHbIX MCCA€AOBAaHMUII ~ayTeHTUYHOE
YHUBEPCUTETCKOe OOpa3oBaHIE HEeBO3MOXKHO.
PesyabTaThl Hay4HBIX MCCA€AOBAHUI 3aKOHO-
MEpHO BOILAOIIAAUCh B IperojaBaTeAbCKON
AESITeAbHOCTY, TJaBHBIM 00pa3oM B Kypcax
«KoangectseHHbIVT PU3NKO-XMMUYECKUIT aHa-
A3 KOMILAeKCOOOpa3oBaHus, COPOIUM U MOH-
HOTO 0OMeHa», «CTaTucTUIecKye 1 XeMOMeTpu-
YecKlie METOABI B XVIMIUN», «XeMOMeTpuJecKue
MeTOABI aHaAM3a AaHHBIX». I1o MHMITMaTHBe M
oz pykosoactsom 1O. B. O6b1aa opranmsosana
HOBas yueOHasl cnelmaamusanusa «JusaitH Ma-
TeprualoB U XuMmdyeckas mHpopmaTuka». OH
TakkXe pa3dpaboTaa U OAHO BpeMs 4muTaa Kypc
Aexknuit «OCHOBBI XMMIYECKON DKOAOTUI», a B
IocAeAHye roAbl MHOTO BHUMaHMS yAeAsd MO-
AepHU3anuy Kypca «XMMMSA BBICOKOMOAEKY-
ASIPHBIX COeAVHEHII».
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Mmnoro cna orgaa 0. B. popmuposannio koa-
AexTuBa Kadeapsl XMMIUECKOTO MaTeplalose-
AEHIIsI, pa3BUTUIO HayYHBIX HaIllpaBAeHUII U CO3-
AAHIIO TBOPYECKOM arMoc(ephl 1 TapMOHNYHO-
ro COTpyAHIYeCTBa IIperojasaTeaeii Kadeaphl.

HosaTtopckmit moaxos mpodeccopa XoaAnHa,
Ilejarora, y4€HOro U agMIHIICTpaToOpa, K Mpo-
KOMY KpYTy IIpo0./eM, ero yMeHIe HaXOANUTD pa-
LIMIOHaAbHBIE PeIlleHls B pealbHOM BpeMeHM, He
Tepsis IIpU DTOM U3 BUAY CTpaTernmyecKue Iep-
CIIEKTUBBI, a Tak>Ke TaAaHT pabOTHI ¢ KOAJAeraMI
M BHIMATEAbHOE OTHOIIEHME K UX MHEHUIO U
rpob1eMaM CHICKAAM eMy yBa’KeHle He TOAbKO
B YHUBEpPCUTeTe, HO U AaA€KO 3a ero IpejelaMI.
OH, Oe3yca0BHO, OBIA AOCTOVIHBIM U YBa’KaeMbIM
IIpeACTaBUTe €M YHMBEPCHUTETA Ha BCeX YPOBHIIX.
IO. B. 06aagaa TOHKMM IIOHMMaHMEM AIOAEN U
0coOBIM cTiAeM oOmieHus. Ero yxog us >xusum —
AVMYHas TpareAus M HEBOCIIOAHMMasI IIOTepst 445
BCeX, KOMY A0BeA0Ch C HUM APYKIUTb, pabOTaTh,
0o0IIaThC.

* % %

Obyuenne B acimpantype IO. B. nmpoxoana
1104, Hay4YHBIM PYKOBOACTBOM JOIleHTa (BIIO-
caeactsum — mpodeccopa) A. A. bByraesckoro.
OcHOBHOJI TeMaTUKOI ero pabOThl CTaAu KOM-
MBIOTEpPHO-OPMEHTPOBaHHbIE MeTOoABl 0Opa-
OOTKI DKCIIepMMEHTaABHBIX AAHHBIX O pPaBHO-
BeCHBIX CUCTeMax. Y>Ke TOrza BceM CTalo SICHO,
91O Ha (paKyabTeTe MOSIBUACI OYEHb TaAaHT-
AVBBINT M OBICTpO pactymmit yuénsiir. Hago
AV TOBOPUTb, UTO KaHAMAATCKas AMccepTarius
«Pacuét paBHOBecmii, olpejeaeHue cocTaBa U
YCTOMYMBOCTY KOMIIAEKCOB B pacTBOpax C peak-
UMAMI IPOMU3BOABHON CTeXmoMeTpum» Oblaa
IpeJcTaBleHa Oe3 OMO3AaHNI, Ja’kKe J4OCPOYHO,
a 3aluTa €€ IO CIennaAbHOCTU «(puU3ndecKas
xumus» npomiaa 13 Hosa0ps 1987 roga ¢ 604ab-
muM ycrexom. V3 14 nyOamkanumii mo Tteme
AViCccepTaliy CyIIeCTBeHHYIO 4acThb COCTaBMUAU
cTaTbi B BedylIux XypHaaax: B Jokaagax AH
YCCP, YxpanHCKOM XMMMYeCKOM >KypHaae,
Kypnazae neopranmyeckon xumum n Kypnaae
NPUKAAAHOM XMMUMY, a TaKKe ABe CTaTbU B JKyp-
Hase Pagumoxmmus. Toraga m cpopmumposaacs
B 3HAYMTEABHOI CTeIleH! I10AX0/ K MCCAe0Ba-
HIUSAM U CTUAD pabOTHI, XapaKTepPHBIN A5 Hay4-
Hom gesteabHocTu 1O. B. B mocaeayronine roapr.

[Mupoxas spyaunus B 001acTvi XMMIH, CBOI-
creerHas [O. B. eme ¢ «oanMnmagHeIx» BpeMeH,
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U IIpeKpacHoe BAajeHNe COBpeMeHHBIMU MaTe-
MaTU4YeCcKUMI IIpueMaMu 00pabOTKM AaHHBIX
COCTaBMAV OCHOBY AAs Pa3BUTUS KOAMYECTBEH-
HOrOo Qu3MKo-xuMmudeckoro aHaamsa (KPXA)
KaK MeTOoga M3y4eHUs XMMMYeCKUX paBHOBe-
CUIl TI0 9KCIepUMeHTaAbHBIM 3aBMCUMOCTAM
«cocTaB-cBoyicTBO». Jadauya KOXA — noayunts
aJeKBaTHYIO I Hage>XXHYIO MOJeAb paBHOBECUI! B
cucreme (crexromeTpudeckyie KO>PpPUIINEHTH,
KOHCTaHTBI yCTOMUMBOCTH, BO3MOXHO, (PaKTOPHI
MHTEHCUBHOCTI XUMIYeCKIX POpM).

ITo Boipakennio E. C. Benruean, perenne
Hay4HBIX ITpOOAeM MOXKHO MCKaThb ABYMs IIPO-
TUBOIIOAOXKHBIMU MY TAMI: «/[enas mo, 4mo moxc-
HO, MaK, KaK HYJ*CHO, UIU MO, YMO HYHCHO, MAK,
Kaxk ModcHO». B ©9TOM acriekTe HaydyHOe TBOpdYe-
creo O. B. Op140 MHOrOA€THMM CHUCTEMaTUYe-
CKIM IIOMCKOM OaJaHca B TOV 0041acTu, B KOTO-
poit oH pabortaa. OH sIBHO OBLA CKAOHEH K Teo-
peTuyecKM I pacyeTHBIM MccaejoBaHysaM. 1o
ero BOCIIOMMHAHIMSIM, B Haualde CTyAeHUecKoil
KM3HM TIpUCMaTpuBaAcid K CIelaaAu3alium
«KBaHTOBAas XMMIs», HO B KOHIIe KOHIIOB B CHAY
Pa3AMYHBIX 0OCTOATEALCTB BhIOpaA Kadpeapy xu-
MIYECKOV MeTpoaorun. Ero HaydHbINI pPyKOBO-
auteab A. A. byraesckuii, yaenuk H. I1. Komaps,
Ob14, Oe3yCcAOBHO, aJelTOM IIepBOIO IIyTH, TaK
ke, Kak 1 cam Hukoaaii Ilerposna. OgHako npu-
MEHUTEABHO K ITOSIBASIOIIVIMCS B XMV HOBBIM
MarepuaslaM I CUCTeMaM, TAe paBHOBeCUs Cy-
IIJeCTBEHHO CAOKHee, UeM B pacTBOpaxX, Ha 9TOM
Iy TV BO3HMKAAU IIpOOAeMBbl IIPUHITUIINAABHOTO
xapakrepa, a }O. B., 6e3ycaoBHO, Ob1a peaancToMm.

IO. B. cymecTBeHHO pacInpua BO3MOXKHOCTI
K®XA, nipesxae Bcero o OTHOLIEHUIO K CAO0XK-
HBIM CHCTeMaM, TaKIM KaK peakIi C He3BecT-
HOII CTeXOMeTpuell B pacTBOpaXx, paBHOBeCIs B
COPOLIMIOHHBIX MAM DKCTPAKIIMOHHBIX CHCTeMaXx.
Aas 5TOrO TPedOBaA0Ch yCTPAaHUTh IIOMEXH, CBSI-
3aHHbIe C MaTeMaTu4ecKy HeKOPPeKTHON Ipu-
POAOII 3agauM pacyeTa IapaMeTpoOB U C 3acope-
HIIeM MacCUBOB 9KCIePUMEHTaABHBIX AAHHBIX
aHOMa/AbHBIMI BBIOpOCaMI (ITpoMaxaMm).

PaspabatsiBaemsiit 0. B. mogxoa x mogean-
pOBaHUIO paBHOBeCHUII Ha OCHOBe DKCIIepUMeH-
Ta/AbHBIX JAHHBIX BKAKOYAA:

e IIpuMeHeHIe poOacTHBIX M-olleHOK XbIO-
Oepa, HEUYBCTBUTEABHBIX K 3aCOPEHMIO DKCIIe-
pMMeHTaABHBIX AaHHBIX TPyOBIMU IIpOMaxaMu;

e MoAuQUIVPOBaHHbIE AATOPUTMBI METOAOB
Hriorona n I'aycca—HpioToHa, oOecnieunsaronie
OBICTPYIO r100aABHYIO CXOAMMOCTDb UTepaLnii;
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® OIIeHKY aAeKBaTHOCTY MOJAeAV PaBHOBECUIA
I10 0KaABHBIM U TA100aAbHBIM KPUTEPUM;

® Kpocc-OlleHNBaHIe JOCTOBEPHOCTU Ilapa-
MeTpPOB MOJeAl;

® AMaTHOCTUKY I1A0XO OIpeleAeHHBIX MU30bI-
TOYHBIX XMIMUYECKUX MOAEAEIA.

Pasputue KOMIBIOTEPHO-OPMEHTMPOBAaHHBIX
MEeTOAOB MCCAeA0BaHMsA XMMUYECKMX IIpoIiec-
cos B 90-e TO4BI IIpMOOPEAO OCOOYIO aKTyadb-
HOCTDb B CBS3M C IepexodoM OT Goapimx DBM
K nepcoHaabpHbIM KoMIbioTepaM (I1K), koTropsie
CTaAy TOSIBASATLCS U Ha XMMUYECKOM (PpaKyAb-
TeTe XapbKOBCKOIO yHmBepcurera. Hasepno,
nepsoiMu Ha (akyapreTe, BHeApusimMmu ITK
B CBOIO Hay4HyIO padoty, ctaau IO. B. Xoann n
€ro acHMpaHThl, APY3bs U, IO3Ke, COTPYAHUKNI
A. C. Konses u C. A. Mepnuiit. [Ipekpacno opu-
eHTUPYSICh B BO3MOXKHOCTSX, OII€pPallMOHHBIX
crucTeMax, IPUAOXKEHNX U CTaHAAPTHBIX ITPO-
rpammax 1K, Baagess coBpeMeHHBIMU SA3bIKaMU
nporpamMmuposanms, acnupantsl 0. B. Bckope
CTaAy U3BECTHBI He TOABKO Ha (paKyAbTeTe, HO
U B IrOpoJe, KaK aBTOPUTETHbIE CIIEIINAAVICTHI
II0 IIPOrPaMMMPOBAHMIO U MCIOAb30BaAaHUIO
IIK. C ncnioansosanuem nepsuix 11K B 2abopa-
topun lO. B. moayynan nporpamMmHoOe BOILAO-
IIjeHIe HOBBIe MAeN U aATOPUTMBI (IIPOrpaMMBbL
CAS (Constants Affinity Spectrum) u Sorbex+),
a pacyeTHble paOOTHI BHIIIOAHSIAUCH HE TOABKO
110 COOCTBEHHO} TeMaTHKe, HO HEpeAKO U IIO
Ipocs0aM APYIUX COTPYAHMKOB ¢aKyabTeTa.
Mmnormne, xTo paboTaa Ha XMUIECKOM (paKyAb-
TeTe BO BpeMeHa nosasaeHus I1K, Gaaroaaphsr
Avutpuio Cepreesuuy n Cepreio AaekceeBuay
KaK IIOCTOSIHHBIM ITOMOIITHMKAM B OCBOEHUH,
nporpamMmHoM obecriedenun 1K n ycrpanennn
TeXHIYeCKIX cO0eB, ITIOPOI BHITASIAEBINNX KaTa-
CTpOpIYIEeCK.

PaspaboranHas metogoaorus KOXA Opiaa pe-
aausosaHa 0. B. Xoaunsm, /. C. KoHsieBbIM 1
C. A. Mepupim B mporpamMmHoM makete CLINP
2.1. OH noay4uma MeXAyHapogHOe IIpU3HaHNe U
IIMPOKO IPUMEHeTCs B TedeHVe MHOTUX AeT AAs
aHa/AM3a CAOXKHBIX MHOTOCTyIIeHYaThIX paBHOBe-
CIII KaK B TOMO-, TaK U B TeTePOTeHHBIX CHCTeMaX.

DPdexTusHOCTS HOBBIX TpreMoB KOXA mn-
TepecHO OBbLA0 IOKa3aTh Ha IIpMMepax CAOKHBIX
CIICTeM, TOMOTE€HHBIX I TeTepOTreHHBIX, C M0AU-
(pyHKIIMOHAABHBIMU peareHTaM!, MHOTOUNCAeH-
HBIMI XMMM4YeCcKUMH popMaMu. YKe Iocae 3a-
IIUTH KaHAMAATCKOM guccepraunu IO. B. pabo-
TaA I10 TeMaTuKe KadeApbl TeXHNIECKOM XMMUI,

. — =

KOTOpOW pyKOBOAMA Apyroi ydyeHnk Hukoaas
Ilerposnya, mpodeccop B. H. Toamaues, pabo-
TaBIINII B TO BpeMs B 001acTi BLICOKOMOAEKY-
ASIPHBIX KOMIIA€KCHBIX COeAVHEHNI, B KOTOPO
BO3HIUKAANM €CAVM He aHaAOIMYHble, TO OAM3KIE
110 xapakrepy npooaemMsl. [1oaxoapr 1 B3rasAabl
B. H. Toamauesa cTtaan 04HOV 13 OTIIPaBHBIX TO-
4eK B IIOMCKe CBOero DasaHca «MO>XKHO-HY>KHO».
N B pgaapneitimeMm stoT mouck 60pia aas 1O. B.
O/HUM U3 KAIOYEBBIX CTUMYAOB K HAyYHOMY CO-
TPyAHUYECTBY.

IIpupoaHble BBICOKOMOAEKYASIpHbIE I10AU-
AVICIIEpCHBI® AUTAHABI — TYMUHOBBIE U (PyAbBO-
KICAOTBI, XUMUYECK! MOAMPUIMPOBaHHbIE
KpeMHe3eMBbl, IT0AMAeHTaTHble KOMIIA€KCOHBI U
T. II. CTaau IIpegMeToM coTpyanmdectsa IO. B.
C 1CCAeA0BaTeAbCKMMM IPyIIIIaMy HaydHBIX y4-
pexxaennit Knesa 1 Mockssl. B corpyanndectse
C TpyHIoi A. x. H., mpod. I'. M. Baptaa (TEOXI
uMm. B. V1. Bepnaackoro PAH, r. Mocksa) ory0-
AVKOBaHbI paboTsl 0 copb1m nonos pryTu(Il),
cepedpa(l), soaora(Ill), meraaa0B mMAaTUHO-
BOI1 TPYHIIBI U APYTUX KaTMOHOB T'YMUHOBBIMU
KICAOTaMI; O POAU DTOTO B3aMOAENICTBUSA B
reoOXMMMYECKMX IIpolleccax; ITI0Ay4eHBl Moje-
AV TPOTOAUTUYECKUX paBHOBecUil (PyAbBO-
KICAOT B IIPUPOAHBIX BOJAAX; BBIABAEHBI OCO-
OeHHOCTM KOMILAeKCOOOpa3oBaHMs C y4dacTu-
eM TI'yYMMHOBBIX BelecTs. B corpyanmuectse c
4. x. v, npod. H. A. Kocrpomunoit (MOHX
um. B. V. Bepnaackoro, HAH Yxpannsl, r. Kues)
I1OAy4eHbl MOAeAV KOMILAeKCOOOpa3oBaHMs 1O-
HOB II1€A0YHO3eMeAbHBIX MEeTaAA0B C OKCUDTU-
AnAeHAN(POCPOHOBOI KICAOTOI, IOHOB peaKo-
3eMeAbHBIX METaAA0B C TAI0OKOHOBOW KMUCAOTOIA.

B pabGorax ¢ coTpyAHMKaMM XMMUYECKOIO
(JaxyabTeTa pasBrBaeMBblil I0AX0J, UCIIOAB30BaH
IO. B. a4a u3syyeHns: paBHOBeCHi1 BBICOKOMO/1e-
KYASPHBIX AUTAHAOB (KMCAOTHAs AVMCCOLIMALIVL
M KOMILIeKCOOOpa3oBaHMe IOAMaKpUAAMU-
aokcuma ¢ nmonamu Cu(Il), Ni(II), Co(Il) B Bo-
AHBIX pactBOpax, gou. /. B. MupomHnuk); mo-
AeAnposaHus xeMocopd61uy H* Ha aHnanHIpoO-
nnacuaukareae (goi. 0. M. Xoporesckuii),
U3YYEHUSI CAOKHBIX HIPOTOAUTUYECKMX U Ta-
YTOMEpPHBIX pPaBHOBECUII KCaHTEHOBBIX Kpacu-
Teaent (mpod., 3arem ua.-kopp HAH VYkpanns
H. O. Mueaaos-Ilerpocsan). B coasTopcrse
¢ npod. B. B. boaoToBeiM 1 ero acnmpanra-
mu (Xappkosckasi ¢apMalieBTUyeckas akaje-
MUA) UCCA€A0BaHBI IIPOTOAUTUYECKUE paB-
HOBecUsl U KOMILAeKcooOpas3osaHMe 4-MeTu-
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AaMIMHO-5-N-MeTnAKkap0aMoOnA-MMNUAA301-2-
azo-4’-6ensoacyandoxucaorsr ¢ Cu(ll) n Hg(II).

MHoroseTHuM U IAOAOTBOPHBIM  OBIAO
HayuyHoe corpyanmyectso IO. B. Xoamna
n /. II. /loruHoBOI1, ®TOMY CIOCOOCTBOBAAM ¥
APY>KecKue OTHOIIeHNs, KOTOpble CAOXKUANCDH
MeXAy COTpYAHMKaMM Kadeap XUMITIECKOil Me-
TPOAOTUM ¥ XUMMYECKOIO MaTepualoBeAeHNs],
n oOmiye Hay4yHble HTepechl. Hayunas aedrean-
HOCTb B paMKaX BBIIIOAHEHIT PyHAaMeHTaAbHBIX
Hay4HO-11CCAe40BaTeAbCKIX pabOT ¥ COBMeCTHOe
pykosoactso HVP orpasnaocs B myOAMKanmsax u
monorpaduu. O64acTh HayYHBIX MHTEPECOB OXBa-
ThIBaZa BOIIPOCHI Pa3pabOTKI TEOPeTUIEeCKIX OC-
HOB U CPeACTB yIIpaBAeHIs paBHOBECUAMU B XI-
MIUYecK! MOAM(PUITMPOBAHHBIX TeTePOreHHbIX U
MMKPOTeTepOTeHHBIX CpeAax C 11eAbI0 IOAyJeHIs
MaTep1aA0B, IepCIIeKTUBHBIX A5 TECTOBBIX U THO-
PUAHBIX METOAOB aHaAM3a; CO3JaHue aATOPUTMOB
AASl OLIEHK! MeTPOAOTMYECKUX XapaKTepUCTUK
BI3yaAbHOTO TeCTOBOTO aHaAmu3a, ajAUTUBHOCTU
U CeAeKTUBHOCTU CUTHAAOB IIOAUTECTOB.

B 90-e roas Hambosee OOIIMPHBIM U I110-
AOTBOPHBIM CTal0 TBOPYECKOe COAPY>KeCTBO
IO. B. Xoawnna ¢ B. H. 3aritieBbiM (BriocaeACTBUM —
AOKTOPOM XMMMYECKMX Hayk, HIpodeccopoM,
yaeHoM-KoppecriondeHtoM HAH  Ykpaunsr).
JApyXeckue OTHOIIeHMs IIPOAOAXKAAUCh CO
AHA 3HaKOMCTBa M A0 KoHIa >XmsHm IOpmsa
BazentnHoBMYa, 11 OH Bcerga coxpaHsa IpU3Ha-
TeapHOCTH B. H. 3aiinieBy, «iepsomy, — 1o caosam
IO. B., — nosHakoMuBIIIEMy ME€Hs C MUPOM XU-
MIYecK MOAMQPUIIMPOBAHHBIX KPeMHEe3eMOB».
I'pynma B. H. 3aresa B Kuesckom yHusepcure-
Te 1104, PYKOBOACTBOM akad. B. B. Ckonenko sann-
Majach CMHTe30M U MCCAeA0BaHUAMY KOMIIAeK-
COOOpas3yIomMX XUMUIECKM MOAUQUIMPOBaH-
HbIX KpeMHe3eMoB (KXMK), niepcrieKTuBHBIX Kak
COpOEeHTHI 445 KOHLIEHTPUPOBaHIs, paddeAeHus
1 OOHapy>KeHMs MOHOB MeTaAAOB, HeIOABIXK-
Hple (asbl A4 XpoMmarorpaduu u Ap. Ydyactue
IO. B. B nccaeaoBaHMsIX BBIBEAO Ha HOBBIII yPO-
BeHb MOJeAlpOBaHle IIPOLIecCOB Ha ITOBEPXHO-
cru KXMK; 6141 moaydyeHsl HaJe>KHbIe OLIeHKI
MPOTOAUTNYECKNX CBONICTB nToBepxHocT KXMK
U KOHCTaHTHI yCTOMUMBOCTY 3aKpeIlAeHHBIX KOM-
II1€KCOB; IpeAAO0KeHbl MOJAeA) IIOBepXHOCT-
HBIX mporeccos. CucreMaTu3anys MOAy4eHHBIX
AAHHBIX ¥ aHAAWU3 VX 3aBUCUMOCTEIl OT CIIOCO-
0a pyHKIMOHaAM3aIMM MarTepuasla U yCAOBUIL
CcopOLIMM TTO3BOAUAN BBIABUTH (PAKTOPHI, BAVA-
IOIIVe Ha KOMIIAeKcOOOpasyIomue 1 COpOLIOH-

10 K>

10. B. XonuH

Hple cporictea KXMK, u ontumMusuposaTh ycao-
BUS UX ITOAYYEHMS ¥ TPUMeHeHNsI.

Basxupim pasaeaom xummn KXMK craan so-
HpocH creruduUKy KOMIIAeKCOOOpa3oBaHILsI Ha
ITOBePXHOCTM TMOPUAHBIX MaTepuaAoB II0 CpaB-
HEeHUIO C KOMIL1eKCOOOpa3oBaHIeM B pacTBOpax.
Kax ormeuaa IO. B., 910 sABA€HMS AaTepaabHOTIO
B3alIMOJENCTBIs IIPUBUTBIX COeAMHEeHMI, MCKa-
JKeHle KOOPAVHAILIMIOHHON c(epsl 3aKpeIleH-
HBIX MeTa/A/A10KOMILAe€KCOB, BAVSIHIE DAeKTPOCTa-
TUYECKOTO IOTeHIMaAa IOBePXHOCTH, XMMUJe-
CKOJI IPMPOABI ¥ KOHIIEHTpAIIUM DA€KTPOAUTOB
B K1AKOM ¢ase Ha ITIOBEPXHOCTHBIE peaKINl,
oOpasoBaHMe HEeCKOAbKMX TUIIOB ITOBEPXHOCT-
HBIX KOMILA€KCOB, a TaK>XXe MposBAeHs O1orpa-
c]mqecxoﬁ DHEPIreTmYeckon Heo4HOPOAHOCTU
3aKpeIl/1eHHBIX peareHTOB U OOpa3oBaHMUsA Ha
nosepxHocTy KXMK coeaynennii, He MMerommx
HATUBHBIX aHAAOIOB.

IIpunnunnaasHas mpobaema MoAeANpPOBa-
Hys mponeccoB Ha nmosepxHocTu KXMK sakaro-
4yaaach B TOM, UTO OAHY U Ty >Ke U30TepMy aAco-
pOLIMM MO>KHO OBLAO OAMHAKOBO XOPOIIIO OIIM-
caThb Kak C IIOMOIIBIO IIpeAcTaBAeHmnit 00 sHep-
reTM4ecKol HeOAHOPOAHOCTY MaAOTO YlcAa XU-
Mmaeckux GopM B aACOPOIIMOHHOM CA0€, TaK 1
MOAeASAMMN, YYUTHIBAIOIIVIMI MHO>KeCTBeHHOCTh
xummdeckux ¢opMm Ha nosepxHoctu KXMK.
B paborax IO. B. Ha ocHOBe geTaabHOTO aHaAM3a
IPUMEHMMOCTI Pa3AMYHBIX MOJelell co3jaHa
eAlVHas yepapxmdeckas cucreMa MoJeaell pas-
Hopecuyt Ha nosepxHoctu KXMK. Aas npakrn-
4ecKOro HpMMeHeHIs] peKOMeHAOBaHbl MOJAeAb
XMMMYECKUX peakumii (Mayu (PUKCUPOBaAHHBIX
MOAVMAEHTaTHBIX LIEHTPOB) 11 MOAeAb HellpephIB-
HOTO paclpeJeleHNs] KOHCTaHT pPaBHOBECH.
ITokasaHO, YTO MHO>KECTBEHHOCTb 3aKpeIlleH-
HBIX KOMILAeKcoB Ha nosepxHoctn KXMK nan-
00.€ee ageKBaTHO OMICHIBAIOT MOAeAN (PUKCHUPO-
BaHHBIX I CTATUCTUYECKNX ITOANAEHTATHBIX II€H-
TPOB, a TaKXXe MOJeAb XMMMYeCKUX peakIImil.
A5 KOAMIeCTBeHHOTO y4yeTa ABYX BUAOB DHep-
reTudeckoit HeogHopoaHoctu KXMK' pexomen-
AOBaHBI MOJe/Ab HeIIPePBIBHOTO pacIipeeAeHIis
KOHCTaHT paBHOBecus (Omorpaduyeckasi HEOA-
HOPOAHOCTb) ¥ 9AeKTpOcCTaTUdeckas MoJeab
(9BOAIOLIMOHHAs HEOAHOPOAHOCTD). Co3gaHHbIe
IO. B. Xoaunsim n C. A. MepHBIM aATOpUTMBI
U IIpOrpaMMBbl YMCAEHHOIO OlleHMBaHUsA DHep-
reT4ecKoil HeOAHOPOAHOCTM COpPOEeHTOB (aa-
roput™M CAS u aaroput™m, MoANMPULVPYIOITNIA
MeTO/ MaKCcUMyMa sHTpornun /JkerHuca) oTan-
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YalOTCs CKOPOCTLIO, YMCAEHHOM YCTOMYUBOCTBIO
pacueToB 1 PPeKTUBHOCTHIO Aake IpU oOpa-

OOTKe «3allyMJEeHHBIX» BHKCIIepYMeHTaAbHBIX
AAHHBIX.
OgHo m3 oOTpakeHUiI Pa3HOILAaHOBOIO

COTpPYAHMYECTBA XapbKOBCKMX U KMEBCKUX yde-
HBIX — BBIOOP TeMaTMKM KaHAUAATCKUX Aviccep-
TallMii, BBIITIOAHEHHBIX 1104 pykosoacTsoM 0. B.
Bornpocam 00paboTKu pe3yabTaToB MccAel0Ba-
Hurt KXMK Ob1AM ITOCBSAIIEHBI KaHAUAATCKIE
aucceprauun C. A. Mepnoro «Paszpabotka, Be-
pudukanys 1 IpuMeHeHne MoJeAell, OIMChIBa-
IOIINX paBHOBECHs COPOIINI KOMIIOHEHTOB pac-
TBOPOB KOMIIA€KCOOOpa3yIoIMy KpeMHe3eMa-
Mm» (1997) n A. C. Konsieba «MeToabl aHaam3a
AAQHHBIX U XVIMIYECKON MH(POPMATUKU B VICCAE-
AOBaHMI KOMILAeKCOOOpa3oBaHUs B pacTBOpax
U Ha IIOBEPXHOCTU XMMUYECK! MOAUPUIIUPO-
BaHHBIX KpeMHe3eMOoB» (1999).

Hagap ¢ 06pabOTKM «qy>Kmx» SKCIeprMeH-
TaabHBIX AaHHBIX, [O. B. mocremenHo passua
CBOe HaIlpaBJAeHle 9KCIIepUMeHTaAbHBIX VIC-
caeaoBaHmit. B 9ToM TOKe OBIA TTOUCK DasaHca:
HaulHas C ollpeAeAeHHOIO MOMeHTa, OH y>Ke He
MOTI' OIPaHMYNUTBCA TOABKO TeM, UTO IIpejJara-
an Koaaern. Hy>kHpl OblAM B3aMMOCBsI3aHHBIE
DKCIIepMIMeHTaAbHble, TeOpeTUdeckne MU pac-
YyeTHBIe JccAeAoBaHNA. B paMkax skcriepumMen-
TaapHbIX Mccaegobannit KXMK B aaboparopun
IO. B. BBIITOAHEHBI KaHAMAATCKIE AVICCePTaIiUM
. B. Xpucrenko «XapakTepUCTUKU peareHTOB B
IIPUIIOBEPXHOCTHOM CA0€ KOMIIAeKCOOOpasyIo-
IIMX KpPeMHe3eMOB 110 AaHHBIM 30HAVPOBaHMU
nosepxnoctu», C. B. Kopneesa «I'mOpuannie
KpeMHe3eM-OpTraHIJecKrie MaTepuaAasl C IMMO-
OMAMB30BAaHHBIMY KpacuTeAsIMu TpudeHniMe-
TaHOBOIO psja: IOAydyeHMe, (PU3MUKO-XUMUYe-
CKI1€e U KOMIL1eKCOOOpa3yIoIe CBOMCTBa».

PesyapTaThl ~ COTpyAHMYECTBA  Hay4HBIX
rpynn 0. B. Xoaumna n B. H. 3aiiesa B 00-
aactu KXMK  0600mieHsr B MoHOTrpadumsix
[1, 2]*. Boocaeactsum, 8 2007 r., B. H. 3aitmes
n I0. B. Xoann B cocraBe KOA4€KTVBa aBTOPOB
Ob1aM HarpakAeHbl I'ocy apcTBeHHON Tpemuent
YKpaunsl B 001acTyt HAyKM M TeXHUKH 3a LIMKA
pabor «CympamMoaeKyAsipHble KOOPAVMHAIIVIOH-
HbBle COEAVHEHII», BKAIOYAIOIIUII paboOTHI 110
KXMK.

B2000r. IO. B. Xoans ony6.4mkoBaa MOHOTpa-
¢uo «KoanuecTseHHBINT (PUIMKO-XMMIUECKUI

! Cm. bubanorpaduio.
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aHaAM3 KOMIL1eKCOOOpa3oBaHUs B pacTBOpax 1
Ha IIOBEPXHOCTH XMMMYEeCKV MOAMPUIINPOBAH-
HBIX KPeMHe3EMOB: coJep>KaTeAbHble MOJeAl,
MaTeMaTH4ecKyie MeTOAbl M X MPUAOKEeHIUs»
[3]. B Mmonorpadgum Onlaa mpeacTaBaeHa HOBas
MeTOA0A0THs MOAeAVPOBaHUS CAOKHBIX paBHO-
BeCHBIX CHCTeM, OCHOBaHHasl Ha BHeAPEHUU Me-
TO/OB TEOPUH aHaAM3a AaHHBIX (PoOacTHOe Ol1e-
HIBaHMe, IIepeKPeCcTHas OLIeHKa 40CTOBEPHOCTI
U peryAspusanisi HeKOPPEeKTHO IOCTaBAE€HHbIX
3agau) B 00pabOTKy pe3yAbTaTOB M3MepeHMII.
IIpeaaoskeHsl pelleHNs MeTOAOAOTUMYECKMX U
BBIYMCAUTEABHBIX HpoOAeM MHpU McCAes0Ba-
HuM pasHoBecuit Ha nosepxHoct KXMK, o60-
CHOBaHbI CITOCOOBI KOAMYECTBEHHOTO OIMCaHM
IIPOTOAUTUYECKMX PaBHOBECUII ¥ paBHOBECUIL
KOMIL1eKcOooOpa3oBaHIsl Ha IIOBEPXHOCTU U MO-
Ay4eH OOIIMPHBIN MacCUB AaHHBIX O KOHCTaHTax
paBHOBeCH: peaKLuii C ydacTueM HPUBUTBIX AU-
ranaos. [IpuBesena cosgannasi aBTOpoM eguHas
cucreMa Mogeaeil AAs MHTepIIpeTaliuy JaHHbBIX
K®XA papHoBecuit Ha TIOBEpXHOCTY IMOPUAHBIX
MaTepuaioB.

B tom >xe roay IO. B. npeacrasua Yuénomy co-
BeTy 4OKTOPCKYIO AMCCepTalnIO (CIIeaabHOCTh
«(pusndgeckas XUMUs») B BUAE BBIIIEYIIOMSHY-
Tol MOoHOrpagum. B crimcke ms 67 mybankarmi
110 TeMe AuccepTaliuy, IIOMUMO TPEX MOHOTpa-
¢uit — 43 craTey, B ToM uncae B KypHaae Heopra-
Hygeckol xumnny, JKypHaae Gpuandeckoi XumMmnuy,
XKypnase anaanmtuueckon xmmuuy, JKypnaae
NPUKAAAHON XMMUN I MHOTUX APYTUX II€PUOAN-
YeCcKIX U3JAaHMAX, a TaK’Ke U B MeXKAYHapOAHBIX
nsaanmsax — Analytica Chimica Acta n Adsorption
Science and Technology. 3amura Avccepranym
1 aexabpst 2000 roga mpomiaa Gaectsie, u ¢a-
Ky/AbTeT NPUOOPEA IMPOKO 3PYyAUPOBAHHOIO 1
rA1yOOKO MBICASIIETO AOKTOpa XMMIYeCKIX HayK.

M wmonorpagmsa, um 3ammura AOKTOPCKOIA
AuccepTalll  CBUAETeAbCTBOBAaAM O TOM, 4YTO
IO. B. Xoanusim B koHIIe 90-X TOA40B CO34aHO HO-
BOe HayyHOe HallpaBAeHle: KOANYeCTBeHHbIN P1-
3MKO-XMMUIYECKUII aHaAu3 KOMIL1eKcooOpa3oBa-
HIA Ha IIOBEPXHOCTU (PYHKIIMOHAAM3UPOBAHHBIX
ruObpuaHpix Martepnaaos. Ilocae 2000-ro roga
OHO IIOAYYNAO AaAbHeiIllee pPasBUTHeE B MeXAy-
HapogHOM coTpyaHmdecTse. [1aog0TBOpHBIE Ha-
y4HBIe U TeIlAble ApY>KecKle OTHOIIeHMS CBs3a-
an 0. B. ¢ aokropom Vommrakoii lymukemonm,
npogeccopom YHuBepcuteta mmrara Can-Ilayao
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B Kamnuuace (PegeparusHast Pecriybanka bpa-
3UAVS), BUAHBIM CIIEIIMAAUCTOM B 004acTy CUH-
Te3a U M3ydeHUs ajCOpPOIIMIOHHOTO ITOBEeAeHMs
rMOPUAHBIX OpraHO-MIHePaAbHBIX MaTepyaAoB.

Hayunast agesteasHocTs mpod. I'ymmkema
Oplaa HampaBJAeHa Ha IIOAydeHMe HOBBIX Ma-
TepuaaoB AAsl  DAeKTpoKaTaaAusa, IIPOU3-
BOACTBA XMMMYECKUX CEHCOPOB, CeAeKTVB-
HBIX MeMOpaH U MOHOOOMEHHUKOB OO0ABIION
eMKocTi. PaspaboTka HOBBIX CyOCTpaTOB OXBa-
ThIBada CMHTE3 M M3y4yeHle CBOJICTB KOMIIO3M-
TOB 11€4410103a/OKCUJ, MeTalda; pa3pabOTKy
304b-TeAb IIPOIIeCCOB CO CMeIllaHHBIMI OKCHAa-
MU AA51 KOBAaA€HTHOM MMMOOUAM3aIUY OKCIUAOB
Al, Ti(IV), Nb(V), Sb(V), Zr(IV) B MaTpu1ie KpeM-
He3eMa; MccAejOBaHNe CTelleH! AMCIePCHOCTU
JacTUI] OKCMAA, KMCAOTHBIX IIeHTPOB /lbionca u
Bpencreaa. Hosble cyOcTpartsl, Hapsigy ¢ aMmopg-
HBIM KpeMHe3eMOM, MCII0Ab30BaANCh KaK COp-
OeHTBl MAM KaK MaTpulla AAs KOBAJAeHTHOIO
NPUBMBaHNS Ha ITOBEPXHOCTh KOMILI€KCOOOpa-
3YIOIIVX OpTaHUYEeCKIIX PeareHTOB.

IO. B. Xoann npumenna KPXA x mnccaesosa-
HIIO CBOJICTB HOBBIX OpraHOMIHepaAbHBIX MaTe-
pMaAoB, 9YTO BKAIOYAA0 OIlpejeieHre KOHCTaHT
MPOTOAUTUIECKMX PaBHOBECHUII IOBEPXHOCTHO
3aKpeIAeHHBIX OpTaHOQYHKIIVOHAABHBIX pea-
TeHTOB 11 KOHCTAHT YCTOMYMBOCTY MX KOMILA€K-
COB C MOHAMM METaAAOB, YIMCAEHHLINI aHAAU3
DHepreTM4ecKoil HeOAHOPOAHOCTY (PYHKIIMOHA-
AVBUPOBAHHOI ITOBEPXHOCTY, BBIABAEHIE CIIe-
unduaecknx 3$QPeKToB B3aMOAEVICTBUS IIPU-
BUTBIX peareHToB C MIOHaMM MeTaAAO0B.

VccaeaoBaHbl MOHOOOMEHHBIE CBOIICTBa POC-
¢aToB aaIOMMHUA UM UMPKOHMUS, AVCIIEPIUPO-
BaHHBIX Ha BOJAOKOHAaX alleraTra IeAAI0AO03bI, a
TaKXXe CMEeIIaHHOITO OKCHAa SiOz/TiO2/Sb205,
IIOAYIEeHHOTO MEeTOAOM 304b-TeAb TeXHOAOIUIL.
OnpegeseHsl KOHCTaHTLI paBHOBECUII MOHHOTO
obmena noHos Li*, Na*, K" Ha aTux copbenTax.

Psa coBMecTHBIX TTyOAMKaIIMil ITOCBAIIEH JIC-
CAeA0BaHMIO OpTaHOMUHEpPaAbHBIX MaTepUal0B
C MPUBUTBHIMU a30TCOAEpKAIIUMM  (PYHKIIIO-
HaApHBIMU Tpyminamu. OcoOeHHOTO BHUMaHU
3acAyKmuBaeT ITyOAMKaLMs CTaTbU . I'ymmnm-
kema, D. bensenyrtu u IO. B. Xoanna B xyp-
Haae Pure and Applied Chemistry (2008) [130].
CraTpsl MOCBsIIleHa MOAYy4YeHUIO OpTaHO-MIHe-
paabHBIX MaTepualoB HOBOTO IOKOJEHMS Ha
OCHOBE CIACECKBMOKCAHOB — KpPeMHUIIOpraHU-
YecKIX COeAVHEeHMNI, B KOTOPBIX O4Ha 13 CUAOK-
CaHOBBIX CBsI3ell IIpM aTOMe KPeMHMs pas3op-
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BaHa M MpPUCOeJVHEH OpTaHMYecKUIl paanKad
c oOpaszoBaHIEM TpexMepHOIl KaAeTKooOpas-
HOM 1AM IIOAMMEPHON CTPYKTypbhl. MeTozom
301b-TeAb CUHTEe3a U IIOBEPXHOCTHOI COOpPKU B
aaboparopun npogeccopa I'ymmnkema noayue-
HBI CMACEeCKBIMOKCAHBI C IIPUBUTBIMI pajuKasla-
MI1, COAep>KaIllMI KaTVOHHbIe (PYHKIVOHAAB-
Hple TPYIIBl NUPUAVHNA, 3-TIUKOANHMA, 4-TIN-
KoAuHIs uan 1,4-anaszadbuiikao [2.2.2]-oktaHa,
1--nponna-3-MeTNANMMAA30AUN xaopuaa.
Bogopactsopumslie popmbl PyHKIMOHAAUZUPO-
BaHHBIX CI/ACECKBIMOKCAHOB MCIIOAb30BAHBI A
IIOKPBITUSA  pa3AndHbIX mmogaoxek (Si0O,, SiO,/
AIZO3, AIZOS, uezuuozmsa/Ale3 u rpadurt), He-
pacTBOpUMBIe MCIIOAb30BAANCh KaK COPOEHTHI
HenocpeacTBeHHO. Metogapr KOXA mcroanso-
BaHBl A4Sl U3YYeHNs XeMOCOpOLMM TalOreHU-
AOB MeTalA0B IIOAy4eHHBIMU MaTeprajaMI.
Ornpegeaensl KOHCTaHTBI YCTOMYMBOCTM IIPO-
AYKTOB XeMOCOpOILINM, CBUAETEeAbCTBYIOIINE O
BBICOKOM CpOACTBe MCIBITYeMBIX MaTepuasloB
K HECKOABKMM MeTaAAaM. BrIsiBAeHBI 1 oxapak-
Tepu30BaHbl dPPEKTH OTPULIATEABHON U I10A10-
JKITeABHOI KOOIIepaTUBHOCTHY, OIIpejeAsIoniye
HeleaAbHbIl XapaKTep aAcopOIum.
YcraHOBAEHO pasauune MoJeAeil XeMocopO-
UM AAs MaTepualoB Ha OCHOBE CIACEeCKBIOKCa-
HOB U AAs paHee IOAY4YeHHBIX OpraHOCHAAHOB C
INPUBUTBIMM a30TCOAep>KalllMMM TPyIIIaMy Ha
pa3HBIX ITIOAA0XKKaX. B caydae opraHociaaHoB Ha
1oAA0XKKe 11ea410103a/ALO, B3aumozericTsue
HNPUBUTBIX AUTAHAOB (aMMHOTIPYIINA, paAyKaabl
aan¢aTIecKuX aMIMHOB A UMIAa304a) C Talo-
reHlAaMJ MeTaAA0B IIPOMCXOAUT 10 MeXaHU3MY
MOHO/EHTaTHOTO CBsA3bIBaHML. B caydae sxe PpyHK-
LIMIOHAAM3UPOBAHHBIX CUACECKBMOKCAHOB DKCIIe-
pUMeHTaAbHbIe JaHHBIE O CBSI3bIBAHUM Ta/0TeHM-
AOB MeTaAAO0B COOTBETCTBYIOT MOAeAU (PUKCUPO-
BaHHBIX IOAMAEHTaTHBIX IIEHTPOB, COBOKYITHOCTD
KOTOPBIX OOpa3oBaHa pPa3dAMYHBIMM OOKOBBLIMU
(YHKIIMOHAABHBIMU TPYIIIIaMI cOpOeHTa.
IToaydyennsle MaTepmaabl 9(PQPEKTUBHO VIC-
II0AB3YIOTCS A4Sl CO3AaHMS DAKTPOXUMIIECKIX
CEHCOPOB AAs aHAAUTUYECKUX ITPUAOKEHNIA.
CoTpyAHIIeCcTBO HayYHBIX TPYIII Ipodeccopa
Mommraki I'ymnkema n 0. B. XoanHa Bkaio4aao
COBMECTHOe yJacTiie B Hay9HBIX KOH(pepeHITAX,
oOMeH crakepaMmu 1 acnupantamu. Ha xadegpe
XMMMUYECKOIo MaTepraaoBeeHIst XapbKOBCKOTO
YHUBEpCUTETa ITPOXOAUAU CTa’KMPOBKY acIIu-
paHTEl Dpuka Marocco 1 Mupnan Joc Canroc,
Aas koropsix IO. B. mpounTaa aeK1MoHHBIN Kypc
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«KoandecTBeHHBI PUBUKO-XMMIIECKIIT aHAAU3
KOMIL1€KCOOOpa3oBaHs, COpOLMIU ¥ VOHHOTO
oOMeHa», ITIO3HaKOMIA C aATOpPUTMaMI pacyeTa
KOHCTaHT MOHM3alluM ¥ KOMILAeKCcOoOoOpa3oBa-
Hus ¢ moMmompio nporpammel CLINP. Ilpn co-
BMeCTHOM pyKoBoactse Vommraku Tymukema
n IO. B. BhIIlOAHeHa AMccepTalMoOHHas paboTa
Opukn Marocco (2008, Kamnnnac, bpasman).
B ynnBepcurere KamMnnnaca mpoxoaman cTaxm-
posky A. B. ITanteaertmonos n O. C. TkaueHko,
KOTOpBbIe M CeroAHs IPOA0AXKAIOT COBMECTHYIO
1ccae40BaTeAbCKyIO paboTy ¢ TPYIIION mpodec-
copos I'ymukema 1 bensenyTru.

XapakTtepusays 004acTb CBOVMX Hay4HBIX MHTe-
pecos, 0. B., napsay ¢ xpeMHUITOpraHnyecKu-
My ruopuanpiMu Matepnadamu u KOXA (tep-
MOAVHaMUKa ¥ KMHeTKa XeMOCOpOLIH, CAOXK-
Hble paBHOBECH:I B TOMOTEHHBIX U1 TeTePOTeHHBIX
crcTeMax), Ha3bIBaa TakxKe:

— KQ4YeCTBEHHBIN XMMIYeCKII aHaAAN3;

— aHaAM3 AAHHBIX B XUMUU M XeMOMeTPpUU
(pobacTHOe olleHMBaHMe, ITpoOAeMa MaTeMaTu-
yecK! HeKOPPEeKTHBIX 3aday, KAacTepHBIN aHa-
AU3, TEOPUs HEUEeTKMX MHOXKECTB).

DTU ABa HalpaBAeHMs COeAVHUANCh B pa-
oorax O. B. mocaeanero gecsatuaerus u ornpe-
AeAUAM TeMaTUKY AVCCepTallMIOHHBIX JcCae-
AoBaHuil acrimpaHToB A. B. IlanTeaeiimMoHOBa
«HoBble xeMoMeTpudecke crrocodb 00paboTKM
AAHHBIX aHaAUTUYECKOTO dKcrepuMenTa» (2009)
u SI. H. Kpacusnunn (Ilymxkapesoir) «Pemenne
3aZa4 KaueCTBEHHOTO XMMIUYECKOTO aHaAam3a C
IOMOIIBIO MCKYCCTBEHHBIX HEMPOHHBIX CeTei»
(2013). MImenHo TakoI1 110AX0A BEIBOAUT KadecT-
BEHHBIII aHAAM3 Ha YpOBEHb COBPEMEHHBIX Me-
TOA0B OOHapy>KeHM:sI I MHOTOaKTOPHOI M AeH-
TUPUKaIUU BeIecTs U JelaeT ero I0Ae3HBIM
MHCTPYMEHTOM CKPMHMHIA B MacCCOBOM aHaAM3e
OAHOTUITHBIX Tpo0. CrcTeMaTU3a M TEPMUHO-
AOTUY, BHEAPEHUIO XeMOMEeTPUKU U Pa3BUTUIO
MeTpOAOTMYECKOIo oOecrieyeHns] KauyecTBeHHO-
ro aHaAm3a IOCBsIeHa MOHorpadus [4].

B oOparmienun x mpobaemaM KaueCTBEHHOIO
aHa/AM3a, IO-BUAMMOMY, BO3001ajaa TIOAXOA Ae-
AaTh «TO, YTO MOKHO, TaK, KaK Hy>kKHO». [ToHumas,
YTO pacTyLINII MHTepec OTeYeCTBeHHBIX aHaAM-
TUKOB K TeCT-MeTOAaM aHaAu3a B KaKol-TO Mepe
BBIHY>KA€H, IIOCKOABKY OTCYTCTByeT COBpeMeHHas
MHCTpyMeHTaabHas 0a3a, 10. B. geaaa Bce, 9T06BI
IIpYIMeHeHIe TecT-CpeACTB B MeTOAMKaX OOHa-
py>XXeHus M CKpMUHMHIA MIMeAO COBPEMEHHYIO U
00OCHOBaHHYIO METPOAOTUYECKYIO Da3sy.
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Metoauku oOHapy>keHus u ckpunutra IO. B.
paccMaTpuBad KaK METOAMKU C OMHApHBIM OT-
KAMKOM (4a/HeT) M IoAYepKuBaad BepPOsSTHOCT-
HBIIT XapakTep oTBeToB. PasBuBas rpescraBaeHms
H. I1. Komap:1 06 06.4acTtu HeHaAeKHO peakIuy,
IO. B. npea10>k114 pacdeTHBIM IIyTeM OIIPeAeAATh
MeTpOAOTMYeCcKe XapaKTePUCTUKU MeTOAUK C
OMHapHBIM OTKAMKOM Ha OCHOBe KPMBBIX D(pek-
TUBHOCTU — 3aBMICUMOCTE} BEpPOSITHOCTU (YacTo-
TBI) OOHapPY>KeHIs OT KOHIIeHTpalluy aHaANTa.

PacueTHple IIpolleAypbl I10AOOpa KPMBBIX
s¢ppexktusHOCTN paspabortansr A. B. Ilante-
AeVIMOHOBBIM, a MCIIBITaHMe IpoleAyp Ha DM-
NYPUIECKNX AAHHBIX BBIIIOAHEHO B COTPYAHU-
JecTBe C AOIleHTaM! KadeApbl XMMIUIECKOil Me-
Tpoaorun E. A. Pemetnsax n H. A. Hukntunori.
AAas A0CTOBepHOTO BhIOOpa Hambo1ee ITOAXOA-
mux QYyHKUMI pacrpejeleHns B pacdeThbl BBO-
AVLAVICh CTaTUCTIYECKIE Beca Ha OCHOBe AVICIIep-
CUI1 DKCIIepMMeHTaAbHBIX 4YaCTOT OOHaPY>KeHMs.
YcraHOBA€HO, UTO BIJ BO3MOKHBIX KPUBBIX D(-
(pexTUBHOCTU AOIYCTUMO OIPaHMUNUTD ABYM:I
QYHKIMAMY — AOTUCTIYECKOTO ¥ DKCIIOHEHIIN-
aapHOTO pacnpejeaenuit. Ha mpakruke roaro-
HOYHBIe ITapaMeTPhl BTNX (PYHKITNI peKOMeHA0-
BaHO PacCUMTHIBATh HEAMHEITHBIM MeTOAOM Hal-
MEHBIINX KBaJpaTOB, HPUINCHIBasg BCceM HaO-
AIOAEHUAM OAMHAKOBbIe CTaTUCTIYecKIe Beca.

B xadecTBe MeTpoaOIrMyecKux xapakTepUCTUK
METOAVK C OMHApHBIM OTKAMKOM IIpeAA0>KEeHO
paccmaTpuBaTth ABe BeAMYMHBI — MHTepBaa HeHa-
AEXKHOCTH TeCT-peakIni 1 IpejeA OOHapy>KeHMsI.
I'paHnnbl MHTEpBada HeHaAEKHOCTHM BBIYMCAA-
I0TCA 1O YpaBHEeHUAM (YHKIINI, ONMCBIBAIOITIX
KpuBble 9PPEKTVBHOCTI: HIUKHSAS TPaHNIIa — KaK
KOHIIeHTpallMsl aHaAuTa, oOHapy>K1BaeMasi C Be-
POATHOCTBIO 5 %; BepxHss (Mpeiea OOHapyKe-
HIA) — KaK KOHIIeHTpalsi, oOHapyK1BaeMas C
BepOATHOCTBIO 99 %. Takoe «HeCcMMMeTpPUYHOE»
yCTaHOBAeHUe IIpeJeda OOHapy>KeHMsI CBsA3a-
HO C TeM, 4TO MNpY CKPUHIHIe BakHee 130e’KaTh
OIIMOKM IIepBOTO poda (A0XKHOe 3aKAI04YeHre 00
OTCYTCTBUM aHaAMTa): IIPY KOHLIEHTPALIVIX BBIIIIe
peeAa OOHapy>KeHIs eTo BeposATHOCTH < 1 %.

IIpeaaosxeHHBle IIpUeMbl OLIeHMBaHUSA JIC-
II0AB30BaHBl AASl HaXOXAEHUs MeTpOAOoTnde-
CKUX XapaKTepUCTUK HEKOTOPBIX TecT-CpeACTB
OOHapy>KeHMsI, OIVICAHHBIX B IOCAeJHell raase
moHorpadguu. OHu paspaboranbpl Ha Kadegpe
xummdaeckont Merpoaoruu (acm. H. B. Cseraosa,
acr., srocaeacrsum gon. H. A. Hwuxwuruua,
ao1. E. A. Pemernsak, npod. /. I1. AornnHosa).

< 13
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B psiae caydaeB 9TO MeTOAMKMU C MCIIOAb30Ba-
HIeM UHAVKATOPHBIX OyMmar, pa3paOOTaHHBIX
4. x. H. B. M. Ocrposckoit, B. H. c. IOHX um.
H. C. Kypnakosa PAH.

Bceraa uyTknit k Hosomy B xumuny, 1O. B. o6pa-
TUACS K TOJ 0061aCTV COBpeMEeHHOTO XMMIUEeCKO-
o aHaAm3a, B KOTOPOII MeTOAbI XeMOMeTPVKI JIC-
II0AB3YIOTCS 4451 00PabOTKM COBOKYITHOCTY ITPH-
3HaKOB OO'beKTa I ero ngeHTnguKkanuu. Bmecre c
actimpanTkoi S. H. Kpacusanunn (Ilymkapesoin)
IO. B. mccaeagosaa »PPeKTUBHOCTh IpUMeEHe-
HIs amllapara MCKYCCTBEHHBIX HeIPOHHBIX Ce-
Tell AAs pellleHMsI 3ajad KadyeCTBeHHOIO aHaAM-
3a. PesyapTaTel pabOTHI ITOCAE€AHEN acCIUPAHTKI
IO. B. 2eran B ocHOBYy MOHOTpadun [6].

PaboTsl, BBIIIOAHEHHBIE 1104 PYKOBOACTBOM
IOpusa BasenTnHOBUYa €ro ydyeHUKaMH, Aydllle
BCEro XapaKTepu3yIOT HBOAIOLMIO ero B3TAsi40B
u ntoaxoAos. CaM OH 10ABeA HEKUI UTOT B CBOeM
Aokaage «Pas3BuTme 1moaxogos K MoJeAupoBa-
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HUIO paBHOBeCUIT B pabOTax XapbKOBCKOI IIIKO-
ABI XMMUKOB-aHAAUTUKOB», caeAaHHOM B 2015 1.
Ha Knesckoit KoHpepeHIINI 110 aHaAUTIIECKOI
xumun. Kondepenmus 6p1aa mocssimena 110-ae-
tiio akagemuka A. K. baoko. Eitie a8e aaTbl TO-
ro roga — 115-aetue H. I1. Komaps u 100-a2etne
B. H. ToamauyeBa. MHOroAeTHIOIO AMCKYCCHUIO
H. Il. Komaps n A. K. babko no nmosogy Toro,
YTO HY>KHO U YTO MOKHO, OUYeHb >KMBO OIlMCal
IO. A. 3040T0B B cBOeII KHUTE «XMMUKMU eI1le ITy-
TsT». B 9TOM KOHTeKkcTe }O. B. 1 uszaoxuma cson
B3rasAbl. Hy>xHO 400aBUTBH, 4TO K DTOMY Bpe-
MeHI OH y>ke 0oaee 10 aeT Opla TTPOpPEKTOPOM,
TOYHee I OCTpee MHOTHX KOAJerT Biea IIpobae-
MbI PVMHAHCHPOBAHI HayKl, I3MEHEHe ee I10-
AOXKeHUsI B 00IIecTse. DTO TOXKe BHOCIUAO CBOU
KOPPEeKTUBHl B OIpejeleHre OazaHCa MOSKHO/
HY>KHO, YTOYHeHIe TeMaTUKH, CTUAb paboThI,
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Computer-aided determination of the composition
and stability of complex compounds in solutions
with complicated equilibria [36]
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Abstract

Determination of the number of complexes and the stoichiometric indices 1n their chemical formulae 1s the most
ditficult problem in simufating chemical equiibria from data on composition/ property relationships. In the interactive
approach presented here, test models are modified by adding new species which should quickly increase the agreement
of the model with experiment, and complexes are eliminated from redundant models. Modification of models 1s based
on investigation of simple mathematical relationships between the vanation of equilibrium composition and the
changes 1n the concentrations of the predominant components caused by the formation of new species. The elimination
of complexes 1s based on finding species with small equilibrium concentrations, which do not affect the measured
property at all experimental points. Various programs are applied for the calculation of equilibrium constants; the
aigonthm used 1s descnbed. The probiems of venfying the adequacy of models and refining experiment design are

discussed. Examples of sitmulation are presented.

Keywords. Multi-equilibria systems, Equilibrium constants, Algorithms

The models used to describe equlibria in solu-
tion are of two types: thermodynamic and com-
plex formation. The parameters of the first type
are coefficients that account for deviations of the
system from ideality. In the second type, the
stoichiometric composition and stability constants
of the chemical products are determined.

In this paper, the building of models for com-
plex formation is considered. The models are
sought from the dependence of some property of
the system on its initial composition (composi-
tion/ property dependence). Examples of the usual
properties investigated are the equilibrium con-
centration of one of the reagents, the distribution
of components between the phases, the solubility
of individual substances and light absorption.

Widespread availability of computers and the
growing interest of chemists in systems with com-
plicated equilibria have required revision of the

0003-2670,/91 /$03.50

simulation techniques created in the pre-computer
era. The trial-and-error method now seems to pre-
vail. In such methods, many hypotheses on the
number of different complexes and their stoichio-
metric composition are tested. The model ensuring
the best agreement between the values of the
property calculated from it and the measured val-
ues is considered to be perfect. Once the composi-
tion of the complexes present in the system is
known, it is easy to calculate the equilibrium
constants, given appropriate software [1,2]. How-
ever, there is an inherent drawback to the trial-
and-error method: there is no guarantee that the
correct hypothesis about the composition of the
complex compounds was included among the
models tested, especially if the correct hypothesis
controverts conventional views about complex for-
mation.

The limitations of the trial-and-error method

© 1991 - Elsevier Science Publishers B V. All rights reserved
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have stimulated the search for alternative methods
of simulation. Meloun et al. [3] considered the
stoichiometric indices in the formulae of complex
compounds not as discrete variables but as con-
tinuous ones, and calculated them together with
the stability constants; they adopt the model in
which the indices are closest to integers. In this
approach, the number of calculated variables and
so the difficulties of calculation are sharply in-
creased. Gampp et al. [4] determined the number
of species and their compositions, organizing the
experiment according to a special scheme and
analyzing the eigenvalues of light absorption
matrices. Interesting results were obtained but the
method remains insufficiently tested. Bugaevsky
and co-workers [5-10] also rejected the trial-and-
error method and suggested a simulation method
based on special interactive variation of the hy-
potheses on reactions in the system. Such di-
alogues can easily be conducted with most modern
commercial software but we prefer to use our own
software.

This paper contains a full description of the
method.

BASIC IDEAS AND AIMS

Representation of reactions
The reactions in the system are written in the

canonical form:
m
ZV1,1B1=A, (l=1,2,-.-’s;J=1,2’...,m)

(1)

where », , are the stoichiometric coefficients form-
ing the stoichiometric matrix, B, are the indepen-
dent components and A, are the products. Hydro-
gen ions, metal ions and ligands are often used as
reactants for complex formation in aqueous solu-
tions. For example, when H*, Cu?* and the lysine
anion L~ are the components, the reaction for one
complex formation is

Cu?*+2H*+ 2L~ = Cu(HL);" (2)

A A BUGAEVSKY AND YuV KHOLIN

Table 1 gives an example of the stoichiometric
matrix for this system. To simplify the form of the
following equations, the reactions for obtaining
the reactants from themselves are introduced. For
hydroxide, the matrix row corresponds to the water
autoprotolysis reaction in the canonical form,
H,0 — H"= OH~. The stoichiometric matrix
does not include the coefficients connected with
the H,0, as the component is not taken into
account in the mass-action law and material-bal-
ance relationships considered below.

The choice of independent components is not
critical, but the set must fulfil two conditions [13]:
(1) completeness, i.e., any species 4, must be
obtainable by the reaction (Eqn. 1) from the com-
ponents; and (2) independence, i.e., there are no
reactions by which any component can be ob-
tained from other components.

Quantitative relationships
The equilibrium conditions of reactions 1 are
specified by the mass-action law:

[A1]=exp(10geﬁt+ f:vl,lbl) (l=1, 2,"',5)
I=1
(3)

where the symbols in square brackets are the
equilibrium concentrations, B8, are the concentra-
tion equilibrium constants and b, = log.[B,]. The
condition of independence means that the compo-

TABLE 1

Stoichiometric matnix and logarithmic equilibrium constants
(B) for the test model of complexes in the copper(II)-lysine
system (1omic strength 01 mol 171)

A, Storchiometric coefficient logy, 8,

H* Cu?* L~ 20°C® 25°C®
H* 1 0 0 - -
Cu’* 0 1 0 - -
L~ 0 0 1 - -
OH™ -1 0 0 -1395  -1378
HL 1 0 1 1072 10 69
H,L* 2 0 1 19 90 19.69
H,L?* 3 0 1 22,08 21.81
CuL* 0 1 1

2 Albert [11]. ° Martell and Smuth [12].
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nents cannot turn into each other, hence the

material balance equations are valid:
5

L Vl, 7 l.Al J

=1

m) )

PR £ 11

s
=2 v,c(A)=
=1

\J=1’2

where ¢, is the total (analytical) concentration of

comnonent R and ~(A \ is the initial concentra-

COMPULICIL O QiU {5y ) 15 wib iiuial SULLLAIUL A

tion of species A, known from the solution prep-
aration.

Substituting Eqn. 3 into Eqn. 4 gives the set of
m equations:

s m
= E Vl,_[ exp(logeﬁx + Z Vl,lbl)

=1
(j=1,2,---,m) (5)

This set of equations represents the relationships
used for simulation of the equilibria. The deriva-
tions of the formulae are presented in the Ap-
pendices.

Function minimized for calculation of equilibrium
constants and criteria for model vahdzty

The equilibrium constants for the tested hy-
pothesis are calculated by minimizing the residual

variance,

VY Wl ©)

k=1

s¢=(n—p)”

where n is the number of composition/ property
points p is the number of calculated constants,
w, is the matistlcal weight of the kth measure-
ment, and A, = ¥, = Yy meas i the discrepancy, i.e.,
the difference between the value of property y
calculated from the model and the measured value.
The statistical weights are equal to w,=1/07,

arha =2 o ¢tk 3
where o6f is the variance of discrepancy A,

evaluated from the model of initial data errors
(Appendix 2).

If w,A, are independent normally-distributed
random values with zero average and unit vari-

o . . e e
ance, the residual variance (Eqn. 6) is distributed

for x2/f with f=n—p degrees of freedom, and
its mean is equal to 1. The model is invalid if the
residual variance is too high or low, i.e., falls
outside the confidence limits at a confidence level

(probability) of 0.90. A local validity criterion [14],
the absence of points with large |A, |, is also used
here.

ALGORITHM FOR SIMULATION OF EQUILIBRIA

FROM THE COMPOSITION /PROPERTY DEPENDENCE

The algorithm used to build and verify the
model comprises the following steps.

(1) The test (simple) hypothesis on reactions in
the system is specified, information on earlier
investigated and new (assumed) reactions being
inciuded therein.

(2) For the model being tested, the unknown
equilibrium constants are calculated by minimiz-
ing Eqn. 6. At this stage, any model redundancy is
eliminated, i.e., the kinds of species which are not
present (see below) at any experimental point
identified and excluded.

(3) The adequacy of the model is verified. If the
model is invalid, the hypothesis about the reac-
tions in the system is changed by introducing new
species as described at the start of the next section
and step 2 is repeated.

(4) If several adequate models are found, dis-
criminating experiments are designed and con-
ducted. The experimental design is chosen by
simulation.

In the algorithm formulation, a species is called
“present” if its equilibrium concentration can be
evaluated in the experiment considered, with due
account of errors [15]). This is possible if the

F-Ya | ]kal ™ OO
equilibrium cncentration directly affects the mea-

sured property (e.g., the potentiometric e.m.f.) or
is included in those terms of the material-balance
equations (Eqn. 4) which exceed the level of errors
for the total component concentrations. Those

species which are not present at any point of the

experimental design can be omitted from the
model. For example, Table 1 does not include
copper(I) hydroxo complexes because their equi-

librium concentrations are everywhere much less
than the errors for the total component concentra-

tions and do not affect the measured property, i.e.,
the pH value.

The separate steps of the algorithm are de-
scribed in detail below.
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ADJUSTMENT OF THE MODEL WITH NEW SPECIES

The influence of a new reaction on the equi-
librium concentration of one of the species
The basis of the approach and the most dif-

ficult sten of simulation is sten 3. To achieve this

LIVUIIL SO Ul ShiliiauiUil 15 Sy A0 QAL 158104

step, it must be possible to predict the influence of
the composition of the new species on the equi-
librium concentrations and on the discrepancies.
As an example, when the method of investigating

involves meacnrmo the equj-

the nnnﬂﬂ'\nnm

hbrlum concentration of species A, on the basis of
some logarithmic relationship, then
Ak = loge [Ar] kK

loge [Ar]k,meas (7)

In order io reduce discrepancies exceeding the
experimental error, the old model must be
amended by adding some new species A, which
will decrease the discrepancies towards A, = 0. It
is desirable to determine the stoichiometric com-
position of A, without a new equilibria calculation
by investigating only the calculated equilibrium
composition for the old model. On this basis, the
reactants with the largest equilibrium concentra-
tions are chosen as components. Here, these are
called predominant components and are denoted
with asterisks, as are related values. At different
experimental points, the predominant components
may vary. The reactions producing A, from the
predominant components are

Z vyBr = (8)

To determine the influence of the new reaction
%9

on the discrepancy, the first differential (see Ap-
pendix 3) is used:

L ,/[B*]
(10)

Because no new product of reaction 9 existed in
the old model, only d[A,]> 0 are permissible.

dA = d(log,[A,]) = d[Ah]E

Thus, including A, in the model will compensate
the discrepancy A if the sign of the sum

m
~_ = % IS /11
¢= 2 Vr,j”h j/luj J \11)
J=1
coincides with the sign of the discrepancy cor-

rected.

We select the regions of experiment design with
the same predominant components and with big
discrepancies (regions of bad approximation). To
amend an invalid model by adding a new species,
the intersection of such regions must be studied.
The composition of the new complex A, must be
chosen such that the signs of the sum Q (Eqn. 11)
coincide with the signs of A at all points of the
region considered.

Amendment of the model by adding species A,
should not substantially affect the description of
the experiment in other regions of the design. This
requirement is met if the region of bad approxi-

matinn ~nt o | ith tha m iT1IIMm rmatl
mation coincides with the maximum formation of

the new species in the amended model. The equi-
librium concentrations of the predominant com-
ponents included in reaction 9 are decreased out-
side the region considered. In this case, in order to

decrease [A,], the stoichiometric coefficients in

reaction 9 must be positive. This requirement is
softened by the influence of other predominant
components; sometimes, the effect required is
achieved even when one of the coefficients is

negative and the others are pnmhvp

HTUHAWYL QiU UiV Vuivis Qi puUsiu

Thus, two steps are involved in changing the
model: (1) once the equilibrium concentrations
have been calculated for the old model, the re-

gions with the same set of predominant compo-
nents and of bad anprn\nmahnn are selected: then

1AVIZWS Qe Ui VA & TOALIIIQUOI QI SUICLLCAE, Akl

(2) where the two types of region intersect, a
search is made for reactions 9 with stoichiometric
coefficients (positive, if possible) which give signs
of Q (Egn. 11) coinciding with the signs of the

di c(‘rpnnnmeﬁ

Choice of the initial constant approximation

The iterative refinement of equilibrium con-
stants begins from their initial approximation. The
initial vaiue of the equilibrium constant 8, of the
formation reaction of the new species A, must

19
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ensure its significant appearance in the region of
bad approximation. In practice, it is sufficient to
assume that the concentration of a new complex
at these points is close to the smallest equilibrium
concentration of the predominant component. To
estimate the constant, this value is substituted into
the mass-action law.

Examples of changing the model

The complex formation of copper(Il) with DL-
lysine has been studied by pH titrations [11]. This
example is not typical because the data from pH
measurements may lead to different, though ade-
quate, models. Here, the building of one model
will be considered in detail. In the later section on
model discrimination, the different models will be
considered.

The test model is given in Table 1. Standard
deviations of 0.03 for pH and 0.025 ml for titrant
volume were included in the model of errors for
estimation of the statistical weights. For the test
model, the values obtained were: s3 = 311,
log,(Cu®*+ L™= CuL*) =log,,8; = 12.58. The
model thus proves to be invalid. There are four
regions with different predominant components
(Figs. 1 and 2). In regions 1-3, the absolute values
of discrepancies are greater than the experimental
errors. To improve the model, it is necessary to
investigate these regions. In the first region, hy-

pH

3= 1 1 1
0 3 6 9
Volume (ml)

Fig. 1. Titration of 45 ml of lysine (0.011 mol 1"! HL*) and
copper(II) (0.00556 mol 1) with 01 mol 1! sodum hydrox-
1de. (@) Experimental data [11]; ( ) computed with model
1 (from Table 1); (— — —) computed with model 2. The
vertical lines show the ranges of the areas (1-4) with the same
predominant components

[A] (m mol I7")
3

©

Measured pH

Fig. 2. Plots of the equlibrium concentrations of species,
computed with model 1 vs. measured pH

drogen ion is a predominant component, thus the
pH measurements in this region do not give enough
information about the reactions.

In region 3, species A, (hydrogen ion) is formed
from the predominant components by the reaction

H,L*-HL=H"

The value of ¢ must be made positive to com-
pensate for the positive A = log,o[H"] —
10816[H* | meas- Among the reactions satisfying this
condition, the simplest is

CuL*+ H,L*= Cu(HL)" (12)
(2)
+ MHDZ 4 MHLE
(1) w* (4) e 4 MLy e (5)
FHEDET - M

(3)

Fig. 3. Routes for stepwise change of the mmtial model. The
numbers in parentheses refer to the models. See text for
explanation.
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HL*

[A] (m mol ')
N
w
S

2
cu?* M CuL*

HL
CuHL?*
Olus, 1 1
3 5 7
Measured pH

©

Fig. 4. Plots of the equlibrium concentrations of species,
computed with model 2, vs. measured pH.

In this reaction, the stoichiometric coefficients are
positive. The sum

0=1-1/[H,L"] +(-1)-0/[HL"]
+0-1/{CuL*]=1/[H,L"]

is always positive.

The initial approximation for the logarithm of
the stability constant of the new species must be
chosen. The discrepancy is large for the first point
in region 3 (Fig. 1). If the equilibrium concentra-
tions of the product and the predominant compo-
nents are close, then for reaction 12, log;; K=
log,, (0.005,/0.005%) = 2.3. Reaction 2 is the sum
of three reactions with known estimates of the
logarithmic constants:

Cu?* + L~ = CuL*; logoB;, =12.6
2H* + L~ =H,L"*; log,,Bu, =19.9
CuL* +H,L* = Cu(HL)}*; log;oK = 2.3

Cu?* 4+2H* +2L" = Cu(HL)3*; log,o8 = 34.8

This final value is close to the exact value of 35.06
(see below).

In region 2, hydrogen ion is formed by the
reaction 1,/2Cu?*+1/2H,L*~1/2Cul?*=H".
In this region, A, <0 for the first points and
A, > 0 for the next points. The signs of the dis-
crepancies should coincide with the signs of

Q= yH,Hszh.HZL/[H2L+] + "H,Cu”h,Cu/[Cu2+]

+ vacar?hcu/[Cul™ ]

A A BUGAEVSKY AND YuV KHOLIN
_1 2
= I(Vh,HzL/[H2L+] +vpca/[Cu??]

- Vh,cuL/[CUL+ ])

During the titration, the equilibrium concentra-
tions in the denominators of the first and second
terms increase and the concentration in the de-
nominator of the last term decreases (Fig. 2).
Therefore, the required change in the sign of Q is
ensured if all coefficients of the new reaction are
non-negative. The simplest reaction is reaction 12,
for which 0=1,/2(1/[H,L*}—1/[CuL"]). But
everywhere in region 2, [CuL*] <[H,L"] and Q
is negative. For another reaction with a new com-
plex,

1Cu?**+ }CuL*+ 1H,L*= CuHL** (13)

calculations based on data from Fig. 2 confirm
that the signs of Q= —1/[CuL*]+ 1/[Cu?*]
+ 1 /[H,L*] satisfy the requirements.

The calculations can be repeated after includ-
ing both complexes, CuHL* and Cu(HL); in the
model or the model can be changed stepwise.
Usually the sequence of including a new complex
has no effect on the result. The possible sequences
for altering the initial model from Table 1 are
presented in Fig. 3. The way marked by the thick
arrows will be considered first. For model 2, with
complexes CuL* and CuHL?", the values ob-
tained were: s = 116, log,,K(Cu®**+ L™=
CuL*) = 12.67, and log;oK(Cu’*+ HL =
CuHL?*) = 7.58. The model remains invalid but
in regions 1 and 2 the quality of the approxima-
tion to the experiment is much better than for the
primary model (Fig. 1). As was expected, the
second region is the region of maximum output of
CuHL?** (Fig. 4).

In region 3, the discrepancies (Fig. 1) and the
concentrations of the species (Figs. 2 and 4) are
not changed sufficiently compared with the values
for the primary model. Therefore, all the argu-
ments for amending the model by including
Cu(HL)3* can be repeated. This route leads to
model 4 (Fig. 3) with three complexes. Testing this
model gave the values s2 =13.3, log,,K(Cu?*+
L™= CuL"*) = 11.83, log,,K(Cu**+ HL =
CuHL?*) =7.50, and log,,K(Cu’*+2 HL=
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Cu(HL)3*)=13.53. The negative discrepancies
which require some compensation now appear only
in the region with the predominant components
CuL*, L™ and HL (Fig. 5A). The necessary cor-
rection is achieved if the model is changed by
adding CuL, (model 5 in Fig. 3). The calculated
concentrations of the species are presented in Fig.
5B. The model is adequate because the value s2 =
1.55 is inside the confidence limits

2 2
x2(0.05) 7962 _ ,  x%(0.95)
nov —20-4 " 0498 <5 <
26.296
= So—g = 164

where x2(0.05) and x2(0.95) are the limits of
x2-distribution for the probabilities given in
parentheses. The calculated stability constants for
model 5 are presented in Table 2.

Measurement of the linear combination of equi-
librium concentrations

Information on the linear combination of equi-
librium concentrations is obtained by measuring
the distribution coefficients of the components
between two phases, or solubility, light absorp-
tion, etc. As an example, the distribution equi-
librium of component B, between two liquid

phases will be considered [5]. The total concentra-
tions of B, in phases 1 (e.g., water) and 2 (e.g., an
organic solvent) are, respectively,

CW= E al[Al]’ (14)
[1]4,(W)]
corg= Z al[Al]’ (15)
[1] 4, (org)]

where non-negative values a, are determined by
the stoichiometric composition of the species. In
these equations, both the total and equilibrium
concentrations are related to the volume of the
first phase. Accordingly, the molar concentrations
in the second phase are multiplied by the ratio of
the volume of phase 2 to that of phase 1. Usually
either c,,, or c,, is measured, preferably the smaller
one, and the other is determined from the dif-
ference c,, = t, — cory OF Coy = 2, — ¢, Where £, is
the total concentration of the component in the
system. Discrepancies A are equal to

A= corg - corg,meas = Cw,meas — Cw (16)
When an inadequate model is adjusted by adding
a new complex A,, the points with the same
predominant components and large A, must be
examined. This examination is based on the dif-

CuL*

L7, Cul,

. |® H,L* e
[ T
I 3
€ £
5L
i CuL* E’_ cu?*
< Cu?* =
4L 4L
3L L~ 3L
2 L 2]
HL
Y ocunzt I cu(HL?*
Cu(HL)2* Cu(HL)2*
LA P
0 3 5 7 9 0 3

Measured pH

7 9 11

Measured pH

Fig. 5 Plots of the equlibrium concentrations of species vs measured pH' (A) computed for model 4; (B) computed for model 5
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TABLE 2
Logarithmuc stability constants for complexes of copper(II) with lysine 1ons, L™
Reaction ? L-Lysme ® DL-Lysine ©
pH pCu
Cu?*+L = CuL” 11.58 + 007 10.7+02 10.95 £ 0.15
Cu?*+2L = CuL, 14.57 + 0.07 15.28 £ 010 -4
Cu?* + HL = CuHL?** 7.47 £ 0.05 7.71+£ 004 -
Cu?*+ 2HL = Cu(HL)3* 13.70 + 0.05 1402 £ 0.06 -d
Cu?*+ L™+ HL = CuL(HL)* 14.38 + 0.08 14.89 + 0.06 15.0 £ 0.2

® The first four reactions are included 1n model 5 and the second—fifth reactions in model 6 ® From Albert [11], obtained by pH
titrations.  From Bugaevsky et al. [7), obtained by potentiometric measurements of pH and pCu 4 Values taken from pH

measurements.

ferential of the smaller of the two values ¢, or
¢y If ¢,y is smaller, then

dA:dCOl'g= E al[Al] d(loge[Al])

[11A,(W)]
where d(log. [A,]) are obtained from Eqgn. 10. In
the approximation where all products «,[A,] are
neglected except the largest one (with subscript r),

dA=dcge = —a,[A,1d[A,] X »¥wi,/[B]
J=1

(17)

Because the multiplier in front of the sum is
always negative, the former rule for selecting coef-
ficients v, remains valid; the sign of Q (Eqn. 11)
should be the same as the sign of the discrepancy.
If c,g>cy, A, is sought in phase 1. Then the

requirement for the sign of Eqn. 17 is reversed.

TABLE 3

Example of changing the model according to
extraction experiments

Dyrssen and Kuca [16] studied the distribution
of uranium(VI) between aqueous 0.1 mol 17!
sulphuric acid (phase 1) and solutions of dibutyl
phosphate (HD) and tributyl phosphate (T) in
tetrachloromethane (phase 2). The initial hypothe-
ses included the previously studied transforma-
tions of HD and T in the organic phase and the
formation reactions of the complexes UO,D,
(HD), and UO,D,HDT, also in the organic phase
(Table 3). In the work reported here, no new
species at all were included in the initial hypothe-
sis. Thus ¢, = [UO,D,(HD),],, + [UO,D;
HDT],,, and c,, = [UO}*]. The test model proved
to be invalid. In particular, the positive dis-
crepancies were large in the region where ¢, <c,,
and [UO,D,HDT],, > [UO,D,(HD),],,- There-

Stoichiometric matrix and logarithmic equilibnum constants for the first model of complex formation 1n the system uranyl-dibutyl
phosphate (HD)-tributyl phosphate (T)-0.1 mol 17! sulphuric acid-tetrachloromethane

A, Stoichiometric coefficient logyo B,
uoz+ HD,,, Torg H*

(Uoz), 1 0 0 0 0
(HD) g 0 1 0 0 0
(Morg 0 0 1 0 0
(HDT), 0 1 1 0 125
(HD)y 0 1 0 0 -1.59
(H 2 D2 )org 0 2 0 0 331
D, 0 1 0 -1 -1
(UO,D,(HD);) org 1 4 0 -2 10.23
(UOZDZHDT)org 1 3 1 -2 9.46
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fore, UO,D,HDT in the organic phase, obtained
from the predominant components (with HDT
and T in the organic phase), was chosen as A ,:

UO?* + 3HDT — 2T — 2H* = UO,D,HDT
For changing the model, it is necessary that
Q =40,/ [U0Z*| + 30, yipr/[HDT]org
- 2”h,T/[T]org - "h,H/[H+] (18)

be positive. It is readily seen that the reactions
UO?* + HDT = UO,HDT?* and 2HDT - T=
H,D,T always satisfy this requirement. To com-
pensate for large discrepancies in other regions,
the complex UO,D,(HD),T in the organic phase
was also included. For this new model, the resid-
ual variance decreased sixfold.

CALCULATION OF THE EQUILIBRIUM CONSTANT
FOR THE HYPOTHESIS TAKEN

Calculation of constants by the Gauss—Newton
method

The properties expressed by Eqn. 7 or 15 de-
pend non-linearly on the calculated log B,. The
values of the constants ensuring minimization of
Eqn. 6 are calculated by non-linear optimization.
The procedure used here was the Gauss~Newton
method [17], in which the non-linear equations are
replaced by the approximate linear equations with
respect to A log, 8,

P

/3 108 r1s 105 g2 108Bn
h=1

= - 19
yk|xmt log 8 yk,meas ( )
The usual (linear) weighted least-squares method
is applied to these equations. The corrections are
added to refine the values:

logeﬂh,new = IOge:Bh,lmt —A logeBh

The value B, ... is used in Eqn. 19 instead of
By and the calculation is repeated. After itera-
tions, convergence gives the solution. To avoid
taking the search for the constants beyond the
convergence region, it is sufficient to limit the

largest of the corrections to a value of 3 and to
decrease the others proportionally.

The solution of Eqns. 19 can be numerically
unstable or even impossible if one or several of the
parameters determined do not influence y, at all
points within the errors, or if variation of the
linear combination of the parameters can ensure
practically the same adequacy of the description
of the experiment. Then the values of these
parameters are linearly dependent.

The difficulties of the calculation can be re-
duced by using special techniques, e.g., the
Marquardt [18,19] or singular value decomposi-
tion (SVD) [20,21] methods, but it is more con-
venient to eliminate model redundancy by using
the information obtained during calculations. A
model is redundant when the reactions studied
include species not present in any of the experi-
ment points.

Singular value decomposition method

Redundancy is estimated here by utilizing the
properties of a modern least-squares algorithm
based on SVD [22,23]. The SVD algorithm re-
places the variables to be found by their linear
combination:

I
Ax,= Y v,,D log B, (20)
h=1
Variables v,, at equal h are normalized, i.e.,
4
2 vhy=1 (21)
h=1

The new values Ax, are already uncorrelated.
Their random errors are inversely proportional to
singular numbers A, of the matrix (Eqns. 19), the
rows of which are preliminarily multiplied by
weighting factors (the square roots of the proper
statistical weight).

An optimistic estimate of the best random er-
rors for log.B is about 0.001. The random error
for constants determined with an accuracy of an
order of magnitude is about 1. For unestimated
values, it is about 10 or 100. The ratio of the
smallest errors to the error of unestimated values
is €=10"% or 107° The most accurately de-
termined increment (Eqn. 20) corresponds to the
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largest of the singular numbers A .. Then the
ratios A /A ., are computed and, for those which
do not exceed ¢, the increments are set to zero.

Elmunation of model redundancy

After the iterations have converged, the coeffi-
cients vj, of those linear combinations, the incre-
ments of which were set zero, and the equilibrium
concentrations are investigated. The cause of the
model redundancy is established and the model is
eliminated by rejection of those species not pre-
sent in the system.

The elimination of redundancy may be il-
lustrated for the example of the uranium(VI) ex-
traction system mentioned above. At one stage of
amending the model, the formation constants of
five complexes were calculated. At the end of the
iteration, the program sets to zero the increment
corresponding to v,, (—1.0000 —0.0000 0.0000
0.0000 0.0001) in which the deviations from the
conditions set by Eqn. 21 are caused by rounding.
The equilibrium constant of the reaction 2HDT —
T = H,D,T corresponding to coefficient — 1.0000
cannot be calculated from the available experi-
mental data. The calculated equilibrium con-
centrations indicate the cause of this redundancy:
the species H,D,T is present in the organic phase
at only a low level; its fraction at all points of the
expennment design does not exceed 0.5% of the
total concentration of components HD and T.

The need to revise the imtial approximation

If at the first Gauss—Newton iteration the pro-
gram sets some increments to zero, it is simply
possible that the initial approximation has been
chosen unfortunately. At all points of the design,
the reaction is completely shifted to one side.
Once the direction of this shift to off-scale has
been established, the initial estimate is revised and
the calculation is repeated.

MODEL DISCRIMINATION ON THE DATA OF REFIN-
ING EXPERIMENTS

If several models differing in the number
and/or composition of complexes are found to be
appropriate to the experiment, these models must

A A BUGAEVSKY AND Yu V KHOLIN

be distinguished in order to select the true model.
The additional experiments required can involve
the measurement of a new property or an old one
for another concentration region.

It is useful to investigate any approach by
simulation [7,8]. One of the models (model I) is
chosen and y values are calculated for the com-
position region to be taken as y,.,, for model II.
Then, for these values, the residual variance sg is
evaluated for the second model. If it is sufficiently
high (see the above section on the function mini-
mized for calculation of equilibrium constants)
and the discrepancies are large, the measurement
of y can form the basis for discrimination of the
models.

Simulation of the Cu(II)-HL system according
to the data from pH titrations considered above
leads to two models. This example requires further
discussion. If the initial simple model is taken as
one complex CuHL?" (instead of CuL"), then
another adequate model, with four complexes
CuL,, CuHL?*, Cu(HL)2* and CuL(HL)", is ob-
tained. For this model (model 6), the residual
variance s3=0.79; the calculated constants are
presented in Table 2. The union of models 5 and 6
with all five complexes is redundant. It simplifies
to one of the models 5 or 6 depending on the
initial approximation of constants (see the para-
graph on the need to revise initial approximations).
To discriminate between models 5 and 6, new
experiments are needed.

Simulations for a wide range of reagent con-
centrations showed that pH measurements are not
effective for model discrimination. However, pCu
values calculated for models 5 and 6 differed
considerably in the alkaline region [7] (Fig. 6).
Therefore, potentiometric titration with a copper-
(II)-selective electrode is promising for model dis-
crimination. The experiment showed that pCu is
much higher than the values calculated for both
models (Fig. 6). It is impossible to build a new
model based only on the results of pCu measure-
ments, because these measurements are insensitive
to the stability constants of the complexes com-
mon to models 5 and 6. But it is for these com-
plexes that the constants for both models practi-
cally coincide. These constants were introduced as
known ones in the interpretation of the pCu mea-
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Fig. 6. Plot of pCu vs. pH for the titration of 20 ml of
DL-lysine (0.0184 mol 17!) and copper(I) (0.00941 mol 1°1)
with 0.0902 mol 17! sodium hydroxide. (®) Experimental data
[7; ( ) computed with model 5; (— — —) computed
with model 6.

surements. The new model includes five com-
plexes and is a combination of the parameter sets
for models 5 and 6 [7]. The results are given in
Table 2. For the conditions used for Fig. 1, all
complex concentrations were calculated (Fig. 7).
The regions of the maximum output for CuL*
and CuL(HL)* overlap. This feature of the system
explains the difficulties of applying pH measure-
ments in model search and discrimination.

In a series of papers [6,7,9,10,24], examples of
model selection have been given for various cases
which differ in the choice of information that
directly or indirectly confirms the model.

[A] (m moi ")

CuLHL*

cuL?*

Measured pH

Fig. 7. Plots of the equlibrium concentrations of species,
computed with model 7, vs. measured pH.

APPENDIX 1

Derivatives of equilibrium concentration loga-
rithms with respect to total concentrations
Differentiating Eqns. 5 with respect to b, gives

K m
at_]/abk = Z Vl,jvl,k exp(IOgeBx + Z pl,lbl)
1=1

=1
(A1)

The set of these partial derivatives forms the Jacobi
matrix for m functions (Eqn. 5) of m independent
variables b,. The derivatives of the inverse func-
tions build up the inverse matrix [13],

Pk,_] = ” abk/atj ” = ” atj/abk ” ! (A2)

The algorithms for calculating the equilibrium
composition by varieties of the Newton method
[13,25], which are part of the simulation al-
gorithms, include the calculation of numerical val-
ues of the Jacobi matrix elements (both Eqns. Al
and A2).

If the predominant components are considered
and all items except the largest one in Eqn. Al are
neglected, then with the equilibrium concentration
of the predominant component, the approximate
equations are obtained:

(de/dbi) = 8, [BY] (A3)
where §, , is the Kroneker delta. The solution is
Pkfj = ak,j/[B/:‘] (A4)

Matrix A2 connected with the generalized
buffer properties of the system {13,26] and its
approximation (Eqn. A4) makes it possible to
calculate the sensitivity of the equilibrium com-
position to variations of initial composition. Dif-
ferentiating Eqn. 3 as a composite function gives

0 loge[Ax] — . d loge[AI] abj atk

=X X

ac(A,) s % 0, 9c(A,)
= Z Z vl,ij,th,k (AS)
J=1k=1

On the basis of approximation A4, the latter for-
mula is simplified.
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APPENDIX 2

Evaluation of statistical weights [19]

The measured property y =log.[A,] and the
method of titration for the transition from one
experimental point to another are considered. In
the mutual dilution of solutions, the volume of the
mixture is assumed to be equal to the sum of the
volumes of the solutions mixed. Then the total
component concentrations in the mixture are

tj = (IJOUO + tjxvx)/(vﬂ + Ux)

subscript 0 indicates the solution titrated and x
the titrant.

Two sources are included in the model of ran-
dom errors: y w1th variance o and in volume v,
with variance o2. These errors are assumed to be
independent between themselves and at different
points of the titration. More complex models lead
to dependence of errors at different experimental
points and to complication of Eqn. 6.

The differentiation of Eqn. 3 for i=r as a
composite function leads to

_dlog[A) _ & dlogc[A,] 4
do, o) a9, do,

(A6)

where the first factor after the summation sign is
determined by Eqn. AS, and the second one fol-
lows from Egn. A2:

dtj/dvx= (tjx— th)UO/(U()+Ux)2 (A7)

According to the error propagation rule the vari-
ance of the discrepancy (Eqn. 7) is ¢? = 02 + u’
and then the general rule w, = 1/0? is apphed

For the liquid-liquid distribution method, the
relative errors of measurements of the component
concentrations in the phases are assumed to be
equal and sufficiently exceed the errors in the total
component concentrations.

APPENDIX 3

Derivation of the formula for the influence of a
new reaction

When the equilibrium composition for a new
model is substituted into the material-balance

A A BUGAEVSKY AND YuV KHOLIN

equations for the old model, the item with [A,] is
lost, so that

1)0id = U act—s,,[A4]

Here the value computed for the old model and
the actual value are denoted by appropriate sub-
scripts. If this dependence is considered when
Eqn. 3 is differentiated for : =r as a composite
function, then

dlog[A, 1= —d[A, ] Y X v ,(3b,/01)v,,
J=11I=1
(A8)

This formula containing a double summation is
inconvenient for calculations. If approximate solu-
tion Al is substituted into Eqn. A2 and the prop-
erties of the Kroneker delta are utilized, the sim-
ple and convenient Eqn. 10 is obtained.

APPENDIX 4

Derivatives used in Gauss—-Newton method

Let y,=log.[A,], with the discrepancy de-
fined by Eqn. 7. The partial derivatives included
in Eqn. 19 are obtained by differentiation of the
logarithmic part of Eqn. 3 at i = r as a composite
function:

d log.[A,]

3 1o g—eﬂh =8, + }: iy 1oz B, log B, (A9)
The derivative after the summation sign is ob-
tained by differentiating the set of equations (Eqn.
5) at constant ¢,

s m abl
E,l v (8,,, + El Vum)[/\,] =0

By changing the order of summation and grouping
the terms, this set of equations is transformed with
respect to derivatives to give

(A10)

i ( ilvuv,,[A,])(ab,/a logeBh) = -—Vh_/[Ah]
(A11)
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The first expression in parentheses coincides with
Eqn. Al. Therefore the solution is connected with
the inverse matrix (Eqn. A2):

abl/a logeﬂh = —[Ah] Z yh]pjl
=1

Substituting this expression in Eqn. A9 gives the
coefficients of Eqn. 19 in the Gauss—Newton
method:

0 loge[Ar]/a logeﬁh = 6hr= Z Z Vrlpljyhj
=1 =1
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Abstract—Protolytic and associative equilibria in agueous solutions of rhodamine B were studied. The curves
of potentiometric titration with NaOH solution of the dye hydrochloride within the 5 x 104-3 x 102 M range
and at an ionic strength of 0.1 M (NaCl or KCI) were treated by chemometric methods of successive modifica-
tion of the equilibrium system models with regard to spectrophotometric data. The most probable value

of the equilibrium constants of the reaction iH* + jR &

Thanks to the unique spectral-luminescence proper-
ties, rhodamine dyes are widely used as markers and
probes in studies of various objects including bio-
logical systems [1], in sensors [2], including those
based on Langmuir-Blodgett films [3], in supra
molecular chemistry [4], and in studies of nanoobjects
prepared by the sol-gel method [5]. The most part of
rhodamines in agueous solutions show deviations
from Bouguer-Beer's law even at concentrations of
104 M. Spectrophotometry and the other methods
show dye association [6-8]. Nevertheless, in many
cases, eg. in laser beam technology, concentrated
solutions of rhodamines are required. As a rule, dyes
are characterized by step (but not cooperative) associa
tion [6, 7], i.e, by successive formation of dimers,
trimers, etc. Therefore, the state of dyes in solutions
in the concentration range between the infinitely dilute
and concentrated solutions is of interest.

In this work, the state of rhodamine B in water
within the 2x10°-3x102 M concentration range
was studied spectrophotometrically and potentio-
metricaly. In water, HRCI salt dissociates with for-
mation of the HR* cation.

In contrast to many other rhodamines, such as
rhodamines 6Zh and 3B, rhodamine B participates in
acid-base reaction not only at pH < 1.7 but aso
in less acidic medium because of the presence of a
carboxy group. Its dissociation produces zwitterion
R*, which is the main form of the neutral species
R in agueous solution:

(C2Hs)2N O

e
+

©/(.OOH
HR"

N(Cz Hs)2

HiR™ were determined.

The fraction of molecules R convertlng in water
into a colorless, low-polarity lactone R® amounts to
0.5-1% [10Q]. In genera, rhodamine B transformations
in the solution, depending on the acidity and dye con-
centration cy, can be expressed by the equation

iH" + jR 2 HR* By, 6h)

where Bii is the equilibrium constant.

Although in 1 agueous solution the absorption bands
of HR* and R* are ill-resolved (A = 556-557 and
553-554 nm, respectively, at virtualy the same
extinction coefficient), it is possible to determine
logBq(R + H™ = RH") spectrophotometricaly at
Cq < 10° M (logBqq = 3.22 [9]; thermodynamic value
at the ionic strength | — 0). The logp,, values ob-
tained potentiometrically are necessarily determined at
substantially greater cy. Because of association (di-
merization), the standard method gives substantial
difference in logB,; values measured at different
rhodamine concentrations (from 3.2 to 4.1) [11-13]
and drift of the calculated log,, aong the titration
curve [14].

Dimerization of rhodamines was studied spectro-
photometrically in [9, 11, 15-17]. Structural features
of rhodamine B alow complete conversion of the
HR* cation into the readily soluble in water zwitterion
R*, which prevents precipitation of HR*X~ on adding
sdts and allows complete transformatlon of the dye

(C2Hs)2N N(CoHs)
g ,

55
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into the dimer even at ¢y ~107* M [15]. The dimeriza-
tion constants B, a high | produced by inert saltst
are listed in Table 1:

2R 2 Ry By @)

A typical spectrum of the dimer R, is shown in
Fig. 1a In accordance with [9, 11, 18], the HR*
cation can aso dimerize in water. Variation of the dye
concentration at pH 1.8-2.0 reveals a typical dimer
band in the spectrum; however, in this case, Ay |
526-527 nm, agamst 524 nm for R, [9 15] (Flg 1b)
In dilute solutlons in which HR™ species prevails (the
fraction of H,R?* species is less than 3%), the band
maximum lies at 556-557 nm as compared to 553-
554 nm for R. The equilibrium constant of the
2HR* 2 H, R2+ equilibrium is caIcuIaIed by standard
procedure [15] (1.6+1.1) x 10° [19] which agrees
with the known value of 1.4 x 10° [18]. The band
maximum at 526 nm was observed at pH 1.3 and | =
1.0 (KCl) [11].

We suggested previously [14, 19] that HR3
species are formed along with cation dimers. Such
complexes between the base and its protonated form,
similarly to those between the acid and its anion, are
usually formed in bipolar aprotic solvents, e.g., aceto-
nitrile [20]. However, formation of CgH5COOH---
“O0CCgHg and FH---F~ species in water is aso
known [21]. We suggested that systematic deviations
in calculations of logp1; made by simplified methods
from the results of the pH-metric titration in water can
be used as a source of information on association
processes (dimerization in the simplest case). In this
work, we studied rhodamine B association using data
of HRCI titration with alkali and simulated the equi-
libria by the methods of quantitative physicochemical
analysis (QPCA) [22].

EXPERIMENTAL

Chromatographically pure grade rhodamine B (as
HRCI) [9, 10, 23, 24] was used. Chemicaly pure
grade salts were additionally purified by recrystalliza-
tion. An NaOH reference solution prepared from car-
bonate-free alkali solution and standardized by titra-
tion with double-recrystallized adipic acid was pro-
tected from atmospheric CO,. B-Cyclodextrin (B-CD)
produced by the Chinoin Company (Hungary) was
used; in calculation of its concentration, it was as-
sumed that this preparation contained 9 water mole-

1 Here and hereinafter, dimensions of the constants are not in-
dicated; the M concentration scale was used.

RUSSIAN JOURNAL OF APPLIED CHEMISTRY Vol. 77
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Table 1. Dimerization constant of rhodamine B zwitterions
[15] at 20°C

I, M b (R)* | IsObestic
max () it |10gz (:005)
NaOH** 553554 | 532 | 331 (25°C)
10 (KCl) 555 533 3.36
39 (Licl) 557 535 4.00
46 (NaClOy) | 556 533 4.40
9.7 (LiCl) 559 539 5.17

* Molar absorption coefficient of monomer in absorptlon
maximum, ¢(R) = (106-108) x 103 | cm1 mol—1.
** NaOH added to obtain pH 10-12 in al the systems.

cules per macrocycle molecule. The absorption spectra
of solutions were measured previously [9, 23]; addi-
tional measurements were performed on an SF-46
spectrometer. The pH values were measured with a
glass electrode in an electric circuit with transfer vs.
AgCl or cdome electrode; the bridge (contacting
through a ground-glass joint) was filled with a KClI
saturated solution (in special experiments, 1 M KCI
solution was used). The electric circuit was standard-

- @

[
[

£ X l()"‘, Imol~ ¢m™!
=
1

1
480 520

560 A, nm
10f b
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n
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®

i) 1 1 1 L
500 540 580 %, nm

Fig. 1. (a) Absorption spectra of rhodamine B (1) mono-
mer R and (2) dimer R, in 46 M NaClO, solution at
pH 10-11, and (b) rhodamine B spectra at pH 2 (HCI) at
various dye concentrations, M: (1) 1x 1074, (2) 3x
104, and (3) 7x1074. (¢) Molar extinction coefficient and
(») wavelength.
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ized using reference buffer solutions with pH 1.68,
4.01, and 6.86. The hydrogen function of ESL-63-07
and ESL-43-07 glass electrode corresponded to the
calculated function. In some cases, titration was per-
formed in the presence of salts (NaCl, KCI), total |
values were 0.05, 0.08, or 0.1 M; higher CI~ concen-
trations can precipitate the dye as HRCI. The results
were well reproduced; equilibria were reached virtua -
ly instantly. Prolonged contact of the solutions with
glass surfaces causes adsorption of up to 5% of dye
within 3 h under unfavorable conditions. A total of
55 titrations were performed a various dye (from
5 ><10_4 to 3x1072 M) and akali (from 1 x1073 to
3x102 M) concentrations, excluding preliminary
experiments.

The number of species, stiochiometry, and stability
constants of complexes are calculated from the depen-
dence of any property (light absorption, concentration
or activity of a system component) of the equilibrium
system on its composition (composition-property
dependences) [22]:

A = C0ys Ny, 3

where A is a property of the equilibrium system; Kk,
the number of the mixture measured, 1 <k <N; N, the
number of mixtures measured; A, analytical position
(e.g., wavelength of the light absorbed in the method
of multiwave spectrophotometry); I, the number of
the analytical position, 1 < | < A; A, the total number
of analytical positions (channels of the simultaneous
measurement of the properties of the equilibrium sys-
tem); n«, vector of the initial (known from the condi-
tions of mixing) reagent amounts in kth mixture
studied; and £, any function whose form is determined
by the features of the system studied and experimental
method taken.

In studying equilibria in the solutions by pH-metry
or spectrophotometry, the model structure is set by
three groups of equations. connection of a measured
property A with equilibrium composition, material
balance, and law of mass action. Mixed equilibrium
constants are calculated when estimations of hydrogen
ion activities h = 10P" are used as approximated
property A, and concentration constants, when the
equilibrium concentration [H'] = 10“""f‘H1 (where
fy is the hydrogen ion activity coefficient) is ap-
proximated by the model.

In this work, to find the number of species and
stoichiometric composition of reaction products in
rhodamine B solutions, we used the method of “suc-
cessive correction of trial models™ [25] for the case

when experimentally measured quantities are the
equilibrium concentrations of one of reagents [M]. In
modeling, we formulated a trial hypothesis on reac-
tions proceeding in the system, calculated for it the
unknown equilibrium constants and reactant concen-
trations in all the experimental points, found weighted
discrepancies &, = w2 {where k is the number of
the experimental point, A, = [M]$ — [M]2P; w +

(Ak) statistic weight of kth measurement; and
c“(4y), variance of A}, and checked the model
adequacy. When the statistic criteria showed lack of
fit of the trial model to the experiment, parts of the
experimental plan with higher absolute values of
discrepancies |Ek| were considered.

To compensate large discrepancies &, the model was
supplemented with a new chemical species L,qy,
whose inclusion a fortiori improves the experiment
description. Rules of the selection of L, Stoichio-
metric composition are described in [25, 26] in detail.
Then, the calculation procedure was repeated.

It should be noted that the composition—property
dependences are preset in the tabulated form, the
arguments and responses contain errors, with informa
tion on only “typical” erors of the experimental
values being accessible, and in this case the cacula
tion of the parameters becomes a mathematicaly in-
correct task. As a result, inclusion of excess chemical
species in the models, wrong choice of the criterion of
the mismatching between the model and experiment,
erroneous estimation of the confidence intervals of
parameters, uncritical estimation of the model ad-
equacy, and other defects substantially decreasing
reliability of the proposed models of the equilibrium
systems are possible.

The work with fairly concentrated rhodamine B
solutions caused the choice of pH-metric titration as
the method of investigation, athough the above dis-
advantages are characteristic of it in full measure. To
make maximally reliable the information obtained
from titration curves, in the stages of calculation of
unknown stability constant, check of the model ad-
equacy, and estimation of parameter significance, we
used the methods of the data analysis theory. The
traditional least-squares techniques was supplemented
by Huber’'s robust M-assessments of the model valid-
ity (cross validation), singular analysis, and combin-
ing of local and global criteria of the model adequacy.
Detailed description of the calculation methods used
and CLINP 2.1 computer software is presented in
[26-28].

To assess the adequacy of the models, we used the
global criterion x (after preliminarily introducing the
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necessary corrections when M-assessments were used)
[29]. The model was considered to be adequate if

Top = Sf < uf(e), (4)

where f = N — z is the number of degrees of freedom;
Z, the number of unknown parameters of the model;

$ = fklz-kl 5

residual varlance Xf(oc) 1000.% point of the distribu-
tion of x for f degrees of freedom at the preset sig-
nificance level o = 0.05 [30].

Additionally, we used cross validation [31]. For this
purpose, we eliminated the gth dimension from N ex-
perimental points, calculated from the remalnlng data
the fitting parameters, and found Ak and we|ghted
discrepancy of cross validation d, = wy (AZY — ADP).
Calculations were performed for al N p0$|ble sub-
divisions of the set of experimental points, and cross-
validation variance was found:

N
5= (N-212 6)
g=1

Cross validation reveals the presence in the model
of “risk parameters’ found using measurements
only in one or in a few experimenta points (“‘out-of-
baance”).

After our publication [15], along with monomers
and dimers, the existence of rhodamine B trimers in
concentrated ethanaolic solutions was reported [32]. We
additionally treated previously published spectropho-
tometric measurements [15] by the method of equi-
I|br|um model It was found that, at cy within the 4 x
104-9x 104 M range, pH 10-11, and the absence of
the supportl ng electrolyte logB,g = 3.275(0. 08) and
e(Ry) x 107 = 93(4) and 225(6) | cm™ mol~ for 524
and 554 nm, respectively. For the monomer, the s(R) X
103 values are equal to 108 and 40 | cm™ Tmol™,
respectively. Thus, the result obtained previously was
confirmed (Table 1). The model includi ng only mono-
mers and dimers weII deecnbes the experiment. At ¢y
within the 6 x10>-6 x 104 M range, pH 10-11, and
| = 1.0 M (KCl), similar procedure gave logByq =
3.25(0.08), also without including more complex
Species.

In simulating the equilibria in more concentrated

2 Here and hereinafter, the rms deviations of parameters are
given in parentheses.

pli @ .
10} /

| [

6L :
AR

L

0 50

LI
100 v, %

Fig. 2. Curves of titration of 20 ml of (a) 1.958x 102 M
rhodamine B (HRCI) solution with NaOH solution of the
same concentration and of (b) 3.9x 103 M rhodamine B
solution with NaOH solution of the same concentration (1)
in the presence of P-cyclodextrin and (2) without it.
(V) Volume of NaOH solution added and (y) degree of
titration.

solutions (Fig. 2), the thermodynamic values of
logBq1 = 3.22 and logPyg = 3.25 (at | = 0.1 M, 3.30
and 3.30, respectively) found earlier from spectro-
photometric data [9, 15] were considered to be known
precisely. Variation of logpq4 and logp,g within +0.3
had virtually no effect on the results of simulating the
equilibriaiin the concentrated solutions because of low
yield of HR" and R, species.

The estimated equilibrium hydrogen ion concentra-
tion [H'] was taken as a property approximated by
the models. The experimental pH and f; taken from
the monograph [33] (for 0.1 M solutions of the sup-
porting electrolytes NaCl and KCl, fH isequal to 0.85
and 0.83, respectlvely) were used in calculation of
[H*] = 10PHfl Prescribing the statistic weights
w,, we assumed the relative standard deviations
o,([H']) = 0.069. This corresponds to the standard
deviations in measuring pH o(pH) = 0.03. In calcula
tions, unless otherwise stated, unknown parameters
were calculated by the nonlinear least-squares method.
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Table 2. Calculation of logarithms of the concentration equilibrium constants in solutions of rhodamine B. Supporting
electrolyte concentration 0.1 M

cA(R), M 2“&?%};22 log By, log By, log B3 log B3, Yaxp f |7%#(c=0.05)
5x 107 NaCl 7.40(0.01) - - - 9.4 5* 9.5
1.6x10°3 KCl 7.27(0.01) - - - 135 16 26.3
40x10°3 - 7.25(0.01) 10.32(0.01) - - 9.2 35 49.8
5.0x 1073 KCl 7.22(0.02)** | 10.35(0.05)** - - 18 15 25.0
2.0x 1072 NaCl 7.27%* 10.4(0.4) 6.5(0.5) 11.0(06) | 135 7 14.1
3.0x1072 NaCl 7.27%** 10.1(0.15) 6.40(0.18) | 9.9(0.5) 115 8 5.5

* Values obtained using Huber parameters of M-assessment.

** | ogarithms of mixed equilibrium constants.
*** Vaues were not refined.

For the equilibrium in the solutlon with the initial
HRCI concentration of 5x107% M (supporting elec-
tronte 0.1 M NaCl), a set of the permissible chemical
species in the initial model was restricted to H*, HR™,
R, and R,, and a single parameter -logBy; (H" + R =
HR") was calculated Testing of the trial model gave
logB1 = 3.50, Xex —423>xf 10(a = 0.05) = 18.3,
i.e, the modd is madequate to the experiment. The
IocaI adequacy criteria, weighted discrepancies &, are
large and systematic (Fig. 3, curve 2). In Fig. 3, the
vertical straight line divides the titration curve in two
parts. In part A, the prevailing species are H* and R,
while in part B, where ¢, values are maximal, H™ and
R,. To compensate the largest drscrepancree we sup-
plemented the model by the HR specres which is a
product of the reaction between H* and R,. After
parametric identification of the supplemented model,
we obtained the following results. logp4, cannot be
determined from the data obtained (the yield of
HR™ in any point of the titration curve does not ex-
ceed 0.01% of the total rhodamrne B concentration);
logByy = 7.37; Xex =16.7 < xf g (@ =0.05) = 16.9,
i.e, the model is adequate to the experiment with
respect to X test. The local adequacy criteria &, also

substantially decreased (Fig. 3, curve 3); only in the
last point, the discrepancy &, was still abnormally
high. This result can be interpreted in two ways. either
measurement in the last point of the titration curve is
erroneous, or, with increase in pH, along with HR3,
other rhodamine B associates are formed.

In the end of the titration curve, the chemical
species R and HR} prevail; the large positive dis-
crepancy in the last experimental point is compensated
by inclusion in the model of the product of reaction
between them HR3. Teﬂrng of the model with a set
of H', HR", R, Ry, HRZ, and HR3 showed that the
quallty of the experlment approximation mcreased
Xex =145< Xf g (@ =0.05) = 16.9, and the HR3
specres is a significant component of the model; its
yield exceeds 10% of total cy. However, cross valrda
tion showed that logBs; (H™ + 3R 2 HRJ) is a risk
parameter, since elimination of only one (last) point
from the set of data treated drastically changes its
value. Thus, it is impossible to make any reliable
conclusion on formation of the HR3 species under
these conditions. The use of M-assessment gave the
robust estimation of logB,; = 7.40 (Table 2).

Spectrophotometric measurements performed at pH
1.8-2.0 for solutions within the ¢y = 1.0x 10~ 4.1.0 x

Table 3. Molar extinction coefficients £ of rhodamine B
species

E:k pH
4r H44
. 4 B
N i
i 2
g oad {40
"
2+
L 1 1 1
3 7V, mI

Fig. 3. Weighted dlscrepancms & for the initial model
of equilibria. (V) Volume of NaOH solution added. (1) ex-
perimental titration curve; (2), (3) .

g, lemmol, at indicated %, nm
Species
554 524
R 1.08x 10° 4.03x 104
R, 1.0x10° 2.24x10°
HR* 1.1x10°%* 4.0x 10%*

* At 559 nm. ** At 529 nm.
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103 M range a A 559 and 529 nm (0.013 cm cell
length) allowed verification of the above model.
The previously found [9, 15] values of & for various
rhodamine B species are listed in Table 3.

Considering that logB,q, 10gB54, and molar extinc-
tion coefficients of the above chemical species are
known precisely, we calculated Iog[311(H+ + R =
HR™) and the extinction coefficient of HR3 from the
spectrophotometric data. The value found, logB,; =
3.5(0.05), coincides within the determination error
with the value published in [9]; the model is adequate
to the experiment: estimation of the relative stand-
ard deviation of the light absorption gave s (A) =
0.05¢&p = 18.25 < 3710 (=005 = 1831 The
equilibrium model proposed is also applicable to
describing the potentiometric titration curve of
rhodamine B solution with ¢y = 1.6 x1073 M (sup-
porting electrolyte 0.1 M KCI) (Table 2).

For the initid HRCI concentrations of 0.004 M
(without supporting electrolyte) and 0.005 M (sup-
porting electrolyte 0.1 M KCI), the simplest model
with R, R,, and HR3 species fails to describe the
experimental results For instance for the system with
¢y = 0.005 M, Xex —433>xf 10 (@ =0.05) = 18.3,
with substantial posmve discrepancies &, being con-
centrated in the region of the experiment plan with the
prevailing species H* and HR5. After supplementing
the model with the reaction

H* + HR} 2 H,R3",
we obtained an adequate model (Table 2). Similar
results were abtained for the titration curve at the ini-
tiad HRCl concentration of 4.0x107° M (Table 2).

Let us consider eqU|I|br|a with the initial HRCI
concentrations of 2x 1072 and 3x 1072 M (supporting
electrolyte 0.1 M NaCl). Using the method of “‘suc-
cessive correction of trial models,” we reached in
several steps the model adequate to the experiment
(Table 4). Nevertheless, for this model, the weighted
discrepancies &, in the region with the prevailing
speues R and HR3 are also systematic. At [R] <
[HR3] £ <0, and vice versg, a [R] > [HR3] > 0.
This means that associates consisting of more than
three rhodamine B molecules probably occur in the
solutions. We tested the corresponding hypotheses
(Table 4) and found that inclusion of these species,
indeed, improves the agreement between the model
and experiment; however, differences in the values of
the criterial function xgx for different models are not
so large to prefer one model to the others. Under these

Table 4. Procedure for construction of the model of
equilibria in solutions with ¢4 = 2x102 M

2
Step of . 2 Lt
moddling | SPeCieS | 1098 | e | T |, =005
1 |R -
HR 322%* | 465| 9 | 169
R, 3.25+*
HR} 7.27%
H,R5" | 9.70(0.15)
2 |R -
R, 3.25+*
HRS 727%* | 234| 8 | 155
H,RZ" | 9.62(0.12)
Ry 4.9(0.4)
3 (accepted| R -
model HR 3.22%*
R, 325%* |135| 7 | 141
HR} 7.27%
H,R3* | 10.4(0.4)
3 6.8(0.5)
HRY 11.1(0.6)
4 |R -
HR 3.22%*
R, 325%* | 108 | 7 | 141
HRS 7.27%
H,R3" | 10.12(0.15)
4 9.31(0.20)
HR} 13.73(0.25)
5 |R -
HR 3.22%*
R, 3.25%* 79| 7| 141
HR} 7.27%
H,R5* | 10.01(0.10)
Rs 12.15(0.14)
HRE 16.72(0.20)
6 R -
HR 3.22%
R, 3.25+* 57| 7 | 141
HR} 7.27+
H,R3" | 9.96(0.08)
6 15.05(0.14)
HRE 19.17(0.15)

* |t was suggested to supplement the model with the reactions
between the prevailing components, which improves the
quality of the experiment description in the region of the
experiment plan with maximal discrepancies &,: 3R = Rg
(step 1), H* + Ry = HRg" (step 2).

** Parameter was not refined.
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Table 5. Parameters of equilibria in 3.9x103 M rhoda-
mine B solutions with additions of 0.01 M B-CD at 25°C

2
Reaction logB 1op | @ :%fOS)
H*+ R2HR" | 3.45(0.005)
2R 2 R, Parameter is | 183 | 45 | 59.3
insignificant:
R, is absent
H*+2R2HR} | 6.03(0.02)

conditions, we prefer the simplest hypothesis on the
composition of the reaction products, though under-
standing that this hypothesis is approximate and par-
tially conventional. Figure 4 shows the degrees of
formation o (%) of rhodamine B chemical species
H;R; (charges are omitted), calculated in the points of
the tltraruon curve.

iHiR]

ag = ————x100.
SjHR]
]

3.0 4.0

|
5.0 pll

Fig. 4. pH dependence of the degree of formation oc of
various rhodamine B species. ¢y (M): (a) 4x 10-3 and
(b) 2x1072. (a) (1) H2R2+ (2) HR3, (3) Ry, (4) HRY, and
B) R. (b) (1 H2R , (2) HR}, (3) HR3, (4) Rg, and (5) Ry;
the degree of formatlon of HR* does not exceed 3.9%, and
that of R, 6.7% (not shown in Fig. 4b).

It is interesting to determine how the presence of
B-CD in the highest possible concentration of 0.01 M
will affect the equilibria in HRCI solutions. It is
known that 3-CD forms complexes with rhodamine B
monomers, decomposing the dimers [16].

Using the same scheme, we studled equilibria in
the solutions with cqy = 3.9x 10~ M by titration with
an NaOH solution of the same concentration (Fig. 2b).
The simulation results (Table 5) convincingly show
that, indeed, the association processes are sharply
suppressed: R, fully disappears, and the HR} stability
constant decreases by a factor of more than 10.

On the whole, the simulation results prove the fact
that association of rhodamine B molecules in agueous
solutions is not Ilmlted to formation of the dimers R,
HR}, and H2R2 With increasing cgy, the composition
of the prevailing species changes: from monomers and
dimersin dilute solutions to at least trimers in concen-
trated solutions. Additions of 3-CD do not completely
decompose the HR}; species, but substantially sup-
press rhodamine B association.

The steric structure of rhodamine B dimers was
considered in [17, 32, 34]; in al the cases, the mutual
orientation of the chromophoric systems is close to
parallel. Such an orientation does not exclude the in-
teraction of carboxyphenyl fragments with each other
Probably, this causes assouatlon of R with HR* with
the highest constant of 1.2x 10 exceeding the con-
stant of R dimerization (2 x 103 ). It islikely that, along
with hydrophobic and n—= electronic interaction of the
chromophoric systems, the -CgHs-COOH--O0C-
CeHs— coupling, similar to that occurring between
benzoic acid molecule and benzoate ion, makes a
significant contribution.

However, stronger as compared to R dimerization,
assouaﬂon of HR* with HR™ (equilibrium constant
5x10 ) is still difficult to explain (and this isin con-
flict with certain spectrophotometric data [11, 18,
34]). In this case, participation of CI™ in formation of
more complex associates can be assumed. However,
experiments performed with a membrane ion-selective
electrode in the absence of supporting electrolyte do
not alow reliable conclusion because of insufficient
reproducibility of pCl measurements under these con-
ditions. As to the steric structure of Ry or HR3, we
cannot make any definite assumptions. As a whole,
within the concentration range studied, rhodamine B
solutions can be considered as systems intermediate
between solutions of monomers and of aggregates
with less ordered structures and size approaching that
of colloid particles.
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CONCLUSIONS

(1) In 5x 10 M solutions of rhodamine B (R),
the pH-metric study revealed along with neutral
molecules R and cations HR*, also the dimeric species
R2 and HR2

(2) Within the intermediate concentration Jange
(~O0. 004 0.005 M), the dimeric species Ry, HR3, and
H2R2 prevail in the solution, while the content of the
monomeric species does not exceed 25%.

(3) In concentrated solutions of rhodamine B, as-
sociates consisting of at least three dye molecules
exist, with the content of monomeric species being
less than 10%.

(4) Using chemometric methods, the most prob-
able values of the equilibrium constants of reaction (1)
were determined: logB,, = 7.25-7.4, logf,, = 10.1-
10.4, logBsy ~ 6.4-6.8, and logPs; > 10.

(5) B-Cyclodextrin introduced into the dye solu-
tion decomposes the dimers R, and decreases the
stability constant of HR3 by more than an order of
magnitude.

(6) On the whole, solutions of rhodamine B in the
concentration interval studied can be considered as
transition systems between solutions of monomers and
aggregates with less ordered structure and the size
approaching that of colloid particles.
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Synthesis and applications of functionalized
silsesquioxane polymers attached to organic
and inorganic matrices*[130]
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Abstract: Organofunctionalized silsesquioxane polymers obtained in a water-soluble form
can be used to coat various substrates such as Si0,, Si0,/Al,05, Al,O5;, cellulose/Al,O5, and
graphite or, when obtained in a water-insoluble form, can be used directly. These organo-
functionalized silsesquioxanes can also be attached to poly(dimethylsiloxane) (PDMS) poly-
mers. The functional groups constituted by neutral amine groups or cationic groups (pyri-
dinium, 3- and 4-picolinium, or 1,4-diazabicyclo[2.2.2]octane (DABCO), mono- or
-dicationic) have relatively high affinity for metal ion in ethanol solutions, as shown by their
stability constants. Materials containing attached cationic functional groups have also been
efficiently used to immobilize various electroactive species and to construct electrochemical
sensors for analytical applications. This work discusses the preparation of silsesquioxane de-
rivatives, their characterization as prepared and when dispersed on several substrates, and
comments on some applications of these materials, with an emphasis on the metal adsorption
process and manufacture of electrochemical sensors.

Keywords: silsesquioxane polymers; organofunctionalized silsesquioxane polymers; sol-gel;
adsorption; electrochemical sensors; chemically modified surfaces.

INTRODUCTION

Many organofunctional groups, such as alkylammonium, imidazolium, or pyridinium groups, have been
bonded to silica matrix in recent years for applications in ion-exchange processes. Most of these
organofunctional silica materials have been prepared by the sol-gel processing method. Materials in-
corporating these organic substituent groups, covalently linked to the silica matrix, combine the physi-
cal properties of a glass, such as thermal stability and rigidity with the exchange properties of the
organofuctional groups [1-5].

Covalently attaching organofunctional groups onto substrates of porous materials such as silica is
another procedure to obtain pressure-resistant materials for use as silica-based phases for anion-ex-
change chromatography [6,7], as adsorbent for biological materials, and for disinfection of drinking
water [8,9].

*Paper based on a presentation at the International Conference on Modern Physical Chemistry for Advanced Materials
(MPC ’07), 26-30 June 2007, Kharkiv, Ukraine. Other presentations are published in this issue, pp. 1365-1630.
¥Corresponding author



Hoc Erat in Fatis ~ _

Y. GUSHIKEM et al.

In recent years, attention has also been devoted to development of new sensing electrodes for de-
tection of ionic compounds in water. Silica modified by grafting reactions with glycidyltrimethyl-
ammonium chloride has been prepared to study anion-exchange affinity for different anions by imped-
ance measurements [10]. Films of quaternary amines or pyridinium anion organofunctional groups have
been dispersed on electrode surfaces to investigate anion-exchange property by electroanalytical tech-
niques [11,12]. Films dispersed on mesoporous silica surfaces presenting long-range order porosity,
have been prepared by viewing applications such as membranes and sensors where powdered samples
cannot be used and the thin film geometry is essential [13].

Other classes of materials-denominated, organic—inorganic hybrid mesoporous anion-exchange
resins have been prepared using mesoporous silica and organosilica materials as support for specific ap-
plications for perrhenate adsorption [14]. Belonging to this class of materials, nanocomposites of
SiO,/poly(methylacrylate) for applications in chemical separation, electrochemical sensing, and water
treatment have been described [15].

Adsorption on substrates modified with organofunctionalized silica from nonaqueous solvents
has been the subject of investigation aimed at development of materials presenting high capacity and
selective adsorption of several metal ions. Tests carried out with these materials have shown high affin-
ity in removing Cu(Il), Fe(III), Co(II), Cu(Il), Zn(II), Cd(II), and Hg(II) from ethanol solutions [16-20]

Considering the high potential use of these chemically modified substrates in adsorption
processes, in fabricating electrochemical sensors, for high-performance liquid chromatography (HPLC)
packing materials, in catalysis, and for many other uses, in this paper we describe the preparation, char-
acterization, and use of some organofunctionalized silane groups attached on several substrates. A par-
ticular emphasis is given to adsorption of metal ions from ethanol solutions, which coincides with pres-
ent discussions on the use of ethanol as fuel. As ethanol is widely used in Brazil as a fuel and,
considering the limits of metal content allowed according to the Brazilian National Petroleum Agency
norms [21], development of a membrane to efficiently retain trace amounts of metals is of fundamen-
tal importance.

SYNTHESES OF THE MATERIALS AND THEIR CHARACTERISTICS

The silsesquioxane derivatives are prepared mainly by the sol-gel processing method, considering that
this procedure allows the obtainment of products with high purity and with reproducibility [22]. A gen-
eral and schematic procedure to prepare derivatives containing pyridinium, picolinium, and 1,4-diaza-
bicyclo[2.2.2]octane (DABCO) cationic group is shown in Scheme 1:

The procedures to obtain all materials are very simple and consist basically in acid prehydrolysis
of tetraethyl orthosilicate (TEOS), in ethanol solution, in water presence, followed by the addition of
the organic group of interest: pyridine, 3-picoline, 4-picoline, or 1,4-diazabicyclo[2.2.2]octane.

The polymers 3-n-propylpyridinium chloride silsesquioxane, designated as SiPy*Cl~, and
3-n-propyl-1-azonia-4-azabicylo[2.2.2]octane chloride silsesquioxane, designated as SiDb*Cl-, are sol-
uble in water and thus, they are more conveniently used by supporting them on several surfaces, such
as Si0,, Si0,/Al,05 [23-25], Al,O4 [26], graphite [27], cellulose/Al,O5 (cellulose coated with thin
film of hydrated aluminum oxide) [28], and a mesoporous aluminum phosphate surface [29].

In the particular case of SiDb*Cl~, the material prepared with a lower content of the functional
organic cationic groups (i.e., when the DABCO content is <25 mol % in the material prepared) can lead
to formation of a water-insoluble polymer [30]. In this case, SiDbTCI~ can be used as prepared.
Si3Pic*Cl™ and Si4Pic*Cl~ were always obtained as water-insoluble products and then used directly.

Structural information on these materials was obtained by several techniques. In particular, due
to the amorphous nature of the solids, solid-state NMR technique has been of fundamental importance.

© 2008 IUPAC, Pure and Applied Chemistry 80, 1593-1611
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Scheme 1 Representation of silsesquioxane derivative preparation by the sol-gel processing method.

The results of chemical analyses obtained for SiPy*Cl~ and SiDb*Cl~ are summarized in Table 1.

Table 1 shows that SiPy*Cl~ and SiDb*Cl~ present high amounts of ionized chloride per unit
mass, and an important characteristic is that they are soluble in water. The amount of ionized chloride,
determined by the potentiometric method, is 3.0 and 2.0 mmol of CI~ per gram or dry solid material for
SiPy*Cl~ and SiDb*CI™, respectively.
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Table 1 Chemical analysis results (CHN), ionized chloride content and solubility in water
for SiPy*Cl~ and SiDb*CI".

Materials C, H, N, SiO,, Cl, Solubility,
wt % wt % wt % wt % mmol g~! /100 ml

SiPy*CI~ 2 29.9 4.9 4.0 57.5 3.0 ~20

SiDb*CI~— b 21.1 4.6 4.9 62.2 2.0 1.2

SSiPY*CI: S(Cli)y-\ (per

bSIDBCI: —SHCT)y NN CF

Figure 1 shows the 13C solid-state NMR spectra for both polymers, SiPy*CI~ (2a) [28] and
SiDb*CI~ (2b) [31].
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Fig. 1 Solid-state 13C NMR spectra of: (a) SiPy*Cl, (b) SiDb*CI".

The soluble polymers can be directly dispersed on a surface of SiO,, graphite and a surface pre-
viously coated with thin a film of Al,O5. The good adherence of the substrates coated onto Al,Oj5 is
due to the high affinity of the AIOH group on the alumina surface by the silanol group, SiOH, forming
the stable Al-O-Si bond.

Figure 2 shows a typical 27Al NMR spectrum obtained upon coating the Si0,/Al,05 surface with
the polymer SiPy*CI™. The relative intensity of the peak at 2 ppm (Fig. 2a) due to Al (hexacoordi-
nated) in comparison with Aly (tetracoordinated) decreases after reacting with SiPy*CI~ (Fig. 2b) [25].
The observed change is suggested to be due to the changing of coordination from six- to four-fold upon
contact with SiPy*Cl~ and formation of a Si—-O-Al bonding [32-34]. However, the exact mechanism on
how such reaction occurs on the surface was not investigated in detail.

The adherence occurs on a graphite surface, but the interaction presumably is of an electrostatic
nature. In this case, the procedure is very simple and consists in immersing graphite (as a disk or rod)
into a dilute solution of the polymer SiPy*Cl~, and after 30 min of this contact, removing the graphite
and allowing the water to evaporate, at room temperature from the modified graphite surface. The re-
sulting material is designated as C/SiPy*Cl .

© 2008 IUPAC, Pure and Applied Chemistry 80, 1593—-1611
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Fig. 2 MAS 27Al NMR spectra of: (a) Si0,/Al,03, (b) SiO,/Al,0,/SiPy*CI".

Polymers containing the 3- and 4-picolinium group are obtained as water-insoluble materials,
and, thus, they are used as prepared [35]. Table 2 presents the chemical analyses results for 3-n-propyl-
3-picolinium chloride silsesquioxane and 3-n-propyl-4-picolinium chloride silsesquioxane, designated
as Si3Pic*Cl™ and Si4Pic*CI, respectively. Figure 3 shows the solid-state 13C NMR of Si3Pic*Cl~ and
Si4Pic*Cl".

Table 2 Chemical analysis results (CHN) and ionized chloride
for Si3Pic*tCl™ and Si4Pic*Cl.

Materials C, H, N, SiO, Cl,
wt % wt % wt % wt%  mmol g!

Si3Pic*Cl~ 23.0 4.5 6.8 63.0 1.91

Si4PictCI~ 21.0 4.2 2.2 66.0 1.46
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Fig. 3 Solid-state 13C NMR spectra of (a) Si3Pic*Cl~, (b) Si4Pic*Cl~. (*) unreacted chloropropyl group,
=Si(CH,);ClL.
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The synthesis of material containing the bridged functional group —IJ{I(CHZCH2)3IJ{I—, is carried out
in two steps (see Scheme 2): (a) DABCO is reacted with 3-chloropropyltrimethoxysilane in dimethyl-
formamide (DMF) under an argon atmosphere at a temperature of 363 K. The white solid is 1,4-bis-(3-
trimethoxysilylpropyl)diazoniabicycle [2.2.2]octane chloride (I). (b) The precursor (I) is now reacted
with TEOS in a mixture of solvents dimethyl sulfoxide (DMSO)/DMF/HF/H,0. The mixture is allowed
to rest for 30 days at controlled temperature of 313 K for gelation [36].

. Cr CT
A dml y N y
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Scheme 2 Preparation of Si02/—IJ(I(CH2CH2)314\-1—/8iO2 by the sol-gel processing method.

The inorganic/organic hybrid (II) prepared with different contents of DABCO group was submit-
ted to elemental analyses, and the results are reported in Table 3.

Table 3 C,N analyses for hybrid material (II).

Samples C, wt % N, wt % N/C mole ratios
D1 3.89 (3.24) 0.66 (0.47) 0.15
D2 4.06 (3.38) 0.76 (0.54) 0.16
D3 4.61 (3.84) 1.00 (0.71) 0.18

In parenthesis: mmol g~!; expected N/C mole ratio = 0.17

The specific surface areas and the pore diameters determined by small-angle X-ray scattering
(SAXS) measurements revealed interesting results which deserve some comments.
The specific surface areas, Sppt, and the pore diameters values are summarized in Table 4.

© 2008 IUPAC, Pure and Applied Chemistry 80, 1593-1611
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Table 4 N, adsorption isotherms and SAXS

results.

Samples Sper- m?> ¢! Pore diameter, nm
D1 570 £ 25 1.6 £0.1

D2 290 + 26 1.4 £0.1

D3 390 £ 27 1.7 £0.01

The surface areas obtained for the three samples reveal that D, D,, and D5 are very porous, while
the diameters of the pores obtained by SAXS technique are very close. It has been proposed that the
pore structure of the hybrid material is imposed by the bridged organic group, which has an estimated
length of 1.43 nm, as illustrated in Scheme 2. It has already been reported that the length of the bridge
chain is related to the average pore size of the hybrid material [37]. Preparation of crystal-like silica-
based hybrid materials with control of the anisotropic organization of the nanostructure, by using a neu-
tral bridged organic group, has also been reported [38—40].

While the polymer SiDb*CI™ is amorphous, [(SiOZ)ZDbZJ']Cl2 is structurally ordered with pore
diameters close to 1.5 nm. The high specific surface area is clearly related to the existence of pores
whose average diameters are determined by the length of the —(CH2)3+N(CH2)2N+(CH2)3— chain. Due
to this porous character of the material, the anionic complex [Fe(CN)6]4‘ is adsorbed and confined in
these pores. Cyclic voltammetry experiments carried out by changing the potential between —0.2 and
0.8 V are shown in Fig. 4 [36]. The experiments were carried out in 1 M KCI supporting electrolyte so-
lution at a scan rate of 1 mV s~1.,
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Fig. 4 (a) Redox process of [Fe(CN)6]4’/3* confined in the pores of the matrix, (b) cyclic voltammetric curves
obtained for D1, D2, and D3 matrices.

During the redox process, diffusion of K* ions into and out of the cavity is not affected because
the pore size is very large compared to the hydrated ionic radius of the cation (i.e., 0.24 nm). The inter-
action of the hexacyanoferrate complex through an electrostatic interaction with the fixed doubly
charged cationic DABCO ion is sufficiently strong to keep the electroactive species confined in the
pores. Experiments consisting of cycling the potential for long times and measuring the cathodic and
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anodic peak current densities (/'pC and jpa) show that they remain practically unchanged after 50 cycles

(Fig. 5).
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Fig. 5 Current densities plotted against number of redox cycles, in 1 mol L~! KCI supporting solution at a scan rate

of 10 mV s~! at 298 K.

The poly(dimethylsiloxane) (PDMS) elastomeric network modified polymer is prepared in two
steps (Scheme 3): (a): n-propylpyridinium trimethoxysilane chloride is mixed into PDMS containing
-Si(CH;),0H end-groups (Mn ~ 2200 g mol~!, Dow Corning), in ethanol as solvent using tin dibutyl
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Scheme 3 Preparation of 3-n-propylpyridinio chloride silsesquioxane modified PDMS preparation.
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diacetate as catalyst; (b): a fine powder of the product obtained is immersed in a dry ethanol solution
of pyridine resulting in a translucent yellowish elastomeric material.

According to Scheme 3, the ending -Si(CH;),OH groups of PDMS react with the
(CH;0),Si(CH,);Py*CI", forming a cluster of propylpyridinium silsesquioxane groups, while reactions
of two or more ending —Si(CH;),OH groups lengthen the PDMS chain.

Figure 6 shows the !3C NMR spectrum of the material PDMS/SiPy*Cl~. The peaks assigned to
C,(10 ppm), C,(26 ppm), C5(46 ppm), C_ (130 ppm) and C (146 ppm) clearly show that the —(CH,);-
Py+Cl‘ is formed on the surface. The most intense peak C4(1 ppm) is due to the ~CH; groups of the
PDMS chain [41].
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Fig. 6 Solid-state '3C NMR spectrum of PDMS/SiPy*CI~.

A typical 29Si NMR spectrum of PDMS/Py*Cl-, presented in Fig. 7, shows the signal at —68
ppm associated to the Si environment in (Si0);Si-C (T3) unit of silsesquioxane cluster, present at the
nodes of the PDMS network, and a signal at —59 ppm associated with Si in CSi(OH)(OS1), (T?)
environment unit, which increases the length of the linear chains between nodes of the polymeric net-
work [25,42].
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Fig. 7 HPDEC 2°Si NMR of (a) Py*CI~, (b) PDMS/CI, and (c) PDMS/Py*CI-.

Similarly, the elastomeric PDMS network modified with 3-n-propylethylenediamine groups is
made reacting (MeO);Si(CH,);NH(CH,),NH, with PDMS in tetrahydrofuran as solvent and using tin
dibutyldiacetate as catalyst [43]. Figure 8 presents its solid-state 13C NMR spectrum.
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Fig. 8 Solid-state 13C NMR spectrum of PDMS/ethylenediamine.

Scheme 4 shows the idealized structure of chemically modified PDMS with pyridinium ion and
ethylenediamine groups.
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Scheme 4 Idealized structure of modified PDMS matrix.

APPLICATION OF THE MATERIALS
Use for anion exchange

The usefulness of thin films of cationic organic groups grafted onto a porous silica surface has been re-
ported for metal complex adsorption [44] and for the anion-exchange process [45,46].
Organofunctionalized silicas containing pyridinium ions, Py*CIl~, obtained by the grafting reaction,
showed high affinity to C1O,~ ions. The experimental affinities, in decreasing order for Py*Cl~, were:
ClO > SCN™ > I" > 10,~ > Br™ > ClO;™ > BrO;™ > 105~ [46]. This group dispersed on a silica
surface was also used as stationary phase for anion-exchange chromatographic separations [6,7]. More
recently, hybrid materials obtained from sol-gel synthesis containing imidazolium derivative species
have shown selectivity for perrhenate adsorption [3,14], and 3-n-propyl-1-azonia-4-azabiciclo[2.2.2]oc-
tane chloride silsesquioxane, SiDb*CI, or 1,4-bis-(3-trimethoxysilylpropyl)diazoniabicycle[2.2.2]oc-
tane chloride silsesquioxane (SiOz)ZDbZJ’CI2 sol-gel materials, as thin films dispersed on SiO,/Al,O04
surfaces have shown high affinity for Cr(VI) adsorption. The comparison with other adsorbents shows
that the SiDb*CI~ and (SiOz)szz’“Cl2 materials can be successfully employed for removal of Cr(VI)
species from aqueous solutions [47,48].

Affinity of the materials coated with cationic functional groups for metal halides

Metal halides, MCI,, in nonaqueous solutions are adsorbed by the materials by using adsorption
isotherms and batch technique, according to the following reaction:

nSIR*CI™ i + M2 + 201 o tution) & (S/R®),MCI /"~ (1)

(solution) z+n  (solid)
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It has been observed that the metal ions M?* diffuse into the solid—solution interface, followed by
the anion, i.e., the metal halide is adsorbed on the solid surface as a neutral species, MCIZ, from ethanol

solution and adsorbed as MCl_, "~ by reacting with CI~ at the surface (eq. 1). Experimental evidence is

given by the Raman scattering spectra of MCl_adsorbed on (Si0,/SiPy*), MCL,, " M = Zn>* ore
Fe3*, as shown in Fig. 9 [49].
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Fig. 9 Raman spectra of: (a) SiO2/A1203/SiPy+C1*, (b) [SiOz/A1203/SiPy+]QZnCl42*, and (c)
[Si0,/Al,04/SiPy*]FeCl, .

The Raman scattering peaks in Fig. 9b at 275 cm~! and in Fig. 9c at 331 cm™!, are due to the well-
known MCI A, stretching modes of ZnCl, 2= and FeCl,” under 7; symmetry [50,51].

The adsorptlon of a metal halide by the solid phase depends on how MCl, is associated in the so-
lution phase and on the affinity for this species for the sorbent. In order to have a better understanding
of the mechanism of adsorption, equilibrium constants have been determined for the above reaction for
some metal halides in ethanol solutions.

The adsorption of MCIl, complex by a solid matrix can be described formally as a reaction be-
tween a sorbate entity S and an active sorption center Q, where the bar means the solid phase:

S+QeSQﬁ (2)

where S is MCl, , SQ is the fixed complex, and S1is the heterogeneous stability constant. One center may
contain several attached groups —R*CI~. When complexes of SQ of only one type are formed, all sorp-
tion centers Q are energetically homogeneous and lateral interactions are negligible. The adsorption is
of an ideal character and may be described by the Langmuir equation [52]

— [s]
[s]-= ‘o] ﬁﬁs[s]

where [SQ] and [S] are the specific concentrations of the adsorbed species and in the solution phase,
respectively. From the linearized equation

3)
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[s] 1 L [g]

N

by plotting [S_] against [S], §, and 1q are determined.
[SQ]

4)

Deviations from linearity of the plot indicate the non-applicability of the Langmuir equation, nor-
mally observed because of the non-ideal character of the adsorption. Among several possible models,
one which considers the various pendant functional groups as an assemblage of fixed polydentate cen-
ters has been used, since it fits the experimental data properly [53-55]. Calculations of stability con-
stants for several metal halides, for the reaction of eq. 1, have been carried out. The results are summa-
rized in Table 5.

Table S Stability constants for metal chlorides chemisorption, from ethanol solutions by
cationic functional groups at 298 K.

SiPy*CI- o log B, log B3,
[56] mmol g*1
CuCI2 0.27 3.14 (0.03)  5.20 (0.07)

log B} log 3 log 3 log B4
FeCl, 0.83 3.66 (0.13)  6.69 (0.10) a 12.81 (0.10)
ZnCl, 0.53 2.63 (0.02) a a 10.23 (0.06)
Cdcl, 0.74 2.41 (0.03) a a 10.39 (0.06)
HeCl, 0.77 279 (0.13)  5.35(0.32) a 10.96 (0.20)
SiO,/SiPy*CI~ gy 1 log By
[49] mmol g~
FeCl, 0.60 (0.02) 3.30 (0.06)

1

log ﬁ(z)
CuCl, 0.27 (0.02) 3.19 (0.08)
ZnCl, 0.23 (0.01) 3.58 (0.04)
PDMS/SiPy*CI~ oy log B,
[57] mmol g‘l
CoCl, 0.29 (0.01) 3.48 (0.03)
CuCl, 0.31(0.01) 3.98 (0.01)

log By, log 33,
FeCl, 0.46 (0.08) 2.69 (0.18)  7.12 (0.02)
Cel/Al/SiDb*CI~ oy log B,
[31] mmol g!
FeCl, 1.42 (0.11) 3.14 (0.14)

1

log B,
CoCl, 0.20 (0.01) 4.08 (0.25)
CuCl, 0.115 (0.005) 3.3 (0.3)

The values in parentheses are the standard deviations.
4Not determinable.
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In Table 5, the constants ﬁ(n)i are the stability constant of the reaction described in eq. 1, where n
is the assemblage of attached ligands on the surface which act as a mono-, bi-, ... , multidentate fixed
center, and 7 is the specific concentration of active sorption centers. Taking as a particular case of ad-
sorption of MCI, by the solid sorbent SiPy*Cl", the equilibrium constants can be written as shown in
Scheme 5 [56]:

|
L RCT Bey —R
COMCL — MCI
. RCI — R
¥
. RCT By L RMCI
¢IMOL /—=
L RTCT R MUy

bidentate centers

— I CT - I)}_- - A Py M l_‘;_
’ | MO o
Pyl Pray Py PyCI
) i MCl, —/——= + .
— 1y T Py (T ip,\" Cl
Py T Py Cl Py CI
— PyTCI — Py MOl Py 2 Py’ ..
¥ 5 } MC1 MCl,
. pyiCT By’ &y maly Py Py’
T oMol —= + b "MCI'+ Py
—PyiCT — v Cl e — Py MU ¥ 2
¥ ¥ 3 MCL2
Py Ol Py Cl e PO Py
Py CT . By My — Py My
O By Py MO = Py MCHY
: i+ 3MCL, —= L .
0 Py MO — Py -
1l Py MOl Y MCLE
Pyl Py T — Py’
Py (T — Py MCly
4 B
e Py Ol Ben Py MOy
- dMClL —/—= ;
1T e by MO
POl Py MO

tetradentate centers

Scheme 5 Representation of MCIl, interaction with SiPy*Cl~ material by the model of fixed bidentate and
tetradentate centers. Species at the right side of equation are stoichiometrically indistinguishable for the fixed
tetradentate centers.
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Sorption capacities and stability constants of Cel/Al,0,/Si(CH,);L (L = -NH,, -NH(CH,);NH,,
-NH(CH,);NH(CH,);NH,, and imidazole) toward CuCl,, ZnCl,, and FeCl; in ethanol solution are
presented in Table 6 [58]. In every case, the interaction of metal halide with the surface-attached ligand
is with a monodentate center. The equilibrium reaction in this case is formally expressed as

]
B(1)
; ; 5
FCILCILCILL + M7 420l == %CHQCIIQCIIQLM% )
In this case, the metal halide is also adsorbed as a neutral species, i.e., when the metal ion dif-
fuses into the solid—solution interface, it is followed by the anion.

Table 6 Sorption capacities of Cel/Al,05/Si(CH,);L, 19 (mmol gfl) and stability
constants log B}

L CuCl, ZnCl, FeCly

Iq log ﬁ(ll) 19 log ﬂ(ll) 19 log ﬁ(ll)

-NH, 0.20 2.98 0.10 4.38 0.22 3.10
(0.01) (0.05)  (0.003) (0.11) (0.02) (0.13)

-NH(CH,);NH, 0.35 3.38 0.36 3.62 0.79 2.78
(0.01) 0.07)  (0.02) (0.14)  (0.04)  (0.07)

-NH(CH,);NH(CH,);NH,  0.24 4.43 0.25 4.01 0.75 2.64
(0.003) (0.04) (0.01) (0.08) (0.10)  (0.13)

/:\ 0.24 2.86 0.14 3.22 0.34 2.88
_NVN (0.01) (0.06)  (0.05) 0.07) (0.03) (0.09)

Electrochemical sensors

Substrates S [S = SiO,, Si0,/Al,05, Al,Oj, cellulose/Al,O5, C-graphite, and AIPO (aluminum phos-
phate)] coated with a thin film of SiPy*CI~ can be used as support to strongly immobilize electroac-
tive species such as metalated tetrasulfophthalocyanine or metalated porphyrins aiming to prepare
electrochemical sensors. Another use of these materials has been the preparation of potentiometric
Sensors.

To prepare an electrode, an electroactive species is adsorbed on the substrate modified with a
functional group able to retain the electroactive species. Scheme 6 illustrates SiPy*Cl~ adhering to the
Al,O5 pores on the surface of the matrix and how an electroactive species, the cobalt complex, is re-
tained. Preliminary tests have shown that the complex is not leached from the electrode surface pre-
pared, thus even after long oxidation-reduction cycles using cyclic voltammetry technique.
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Scheme 6 Schematic representation of CoTsPc*~ immobilized on Al,0,/SiPy*Cl™ surface.

Figure 10 shows the cyclic voltammetry curves obtained for oxalic acid oxidation mediated by
the cobalt complex. The concentration of oxalic acid was varied between 10~ to 10~2 mol 1! and the
plot (inset of Fig. 10) of j vs. [oxalic acid] shows a linear correlation within the concentration used to
illustrate the electrocatalytic oxidation ability of the electrode [26].

2,01
:: \
154 o
r:IE [
i
E ] U 7 I”"" “-;I--"' (\I';II"'.' ‘..’I';II'-'.' | :;IZI'.
‘:_ [reslie end] ol
0.3 1
- —
T T T T T : T r I . I
0.0 0.2 0.4 0.6 0.8 1.0

E/ Vs S5CE

Fig. 10 Cyclic voltammograms obtained for oxalic acid in different concentrations using the
(A1203/SiPy+)4C0TsPc4‘ carbon paste electrode. Inset figure: Plot of current densities against oxalic acid
concentrations. Experimental conditions: scan rate 20 mV s~!, 1 mol I-! KCI (supporting electrolyte solution), pH
4 and 298 K.
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Using SiO,, SiO,/Al,05, and graphite as substrates to support the thin film of the polymer, elec-
trodes prepared with this material with different immobilized electroactive species have been applied
for chemical analyses of oxalic acid in spinach, ascorbic acid in tablets and orange juice, and sacharin
in artificial sweeteners. Table 7 summarizes some results obtained by using cyclic voltammetry,
chronoamperometry, and potentiometry techniques.

Table 7 Results of chemical analyses using the electrodes, compared to results using
standard method of analyses.

Electrodes Samples Using the Standard
electrodes™ methods
(SiOZ/SiPy+)4CoTsPC4* Oxalic acid in spinach s 222 2.27 [62]
cyclic voltammetry [59] g/100 g of dry sample s,)  0.97 0.98
(Si0,/A1,04/SiPy*) 4CuTsPc4* Ascorbic acid in sp 101 1.038 [63]
chrono amperometry [60] tablets/g s,)  0.47 0.476
(Graphite/SiPy*) 4[Fe(CN)6]4‘ Ascorbic acid in sp 102 1.002 [63]
chrono amperometry [27] tablets/g s,)  1.04 0.996
Ascorbic acid in juices sp 036 0.342 [64]
g/l s,) 025 0.235
0 Sacharin in artificial sp 116 12.0 [65]
Graphite/SiPy' /- & sweetener (powder) $,) 259 24.8
i \.' mg/g
aoF Ny
potentiometry [61] Sacharin in artificial s)) 653 68.9 [65]
sweetener (liquid) s,) 82.0 83.2
mg/ml

*s, and s, refer to the values found for two different samples.

Tests to determine the potential usefulness of other electrodes prepared with different electroac-
tive species adsorbed on SiO,/PyCl™ have also been made. For instance, FeTsPc has been used to de-
termine dissolved oxygen in water [24], AIPO/SiPy*/CoTsPc was tested to determine the sensitivity of
an electrode prepared with this material toward oxalic acid [29] and Si0,/Al,05/FeTsP [where FeTSP
is 5,10,15,20-tetrakis-(2,6-difluoro-3-sulfonatophenyl) porphyrinato iron(Ill)] was tested to determine
hydrazine in an aqueous solution [66].

CONCLUSIONS

Silsesquioxanes functionalized with pyridinium and 1,4-diazabicyle[2.2.2]octane and obtained in a
water-soluble form can be used to coat various substrate surfaces as thin films. The matrices obtained
in a water-insoluble form [3- and 4-picolinium, 1,4-diazabicyle[2.2.2]octane (di-cationic group)] can be
used directly. The cationic or neutral organofunctional groups have been successfully used to adsorb
metal ions from ethanol. PDMS polymer can also be functionalized with neutral amine and pyridinium
groups attached to the polymer structure. The stability constants have shown that most of the tested ma-
terials have a high affinity for several metals. The particular and interesting characteristics, common to
all materials tested, are that they could be easily regenerated, through simple operations, after use. As
these materials are, with the exception of the PDMS-modified materials, porous and presenting high
specific surface areas, the electroactive species are strongly retained on the matrix surfaces, presumably
confined in the pores. Despite this confinement, electrodes made with these porous materials as sub-
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strates did not present any significant barrier to diffusion of species on the electrode surfaces in the
redox processes. The materials prepared were chemically very stable, even in the case where function-
alized silsesquioxane polymers were dispersed on the substrate surfaces, since in this case they are
bonded to the matrices by Si—O-SiR or AI-O-SiR chemical bonds. In the case of adhesion on a graphite
surface, even though it is presumed that the adhesion is only due to electrostatic interactions, the poly-
mer used, SiPy*Cl, also was shown to be strongly adhered.
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Abstract: Quantitative physicochemical analysis (QPCA) enables the determination of the
stoichiometric compositions and physicochemical parameters of species in equilibrium sys-
tems proceeding from the composition—property dependencies. The paper discusses modifi-
cations to the routine QPCA procedures required to characterize properties of reagents fixed
on surfaces of silica—organic hybrid materials. The cooperative effects and the energetic het-
erogeneity of fixed reagents are especially important in this context. It follows that the main
peculiarities of silica surfaces chemically modified by aliphatic amines are (a) the pro-
nounced energetic heterogeneity of reagents caused by the non-random surface topography,
(b) the decrease of the bacisity of amines induced by their interactions with residual surface
silanols, and (c) the expressed sensibility of reactions in the near-surface layer to the state of
its hydration. The interaction of grafted organic bases with metal ions results in the preferred
formation of bis metal-ligand coordination compounds. Stability constants of complexes are
decreased as a consequence of fixation and depend on not only donor but also acceptor abil-
ity of a solvent. Also, the denticity of polydentate ligands may decrease as a result of graft-
ing. The changes of protolytic and complexing properties in the case of grafting of weak
acids and phosphorus-containing complexons are due to their interactions with other surface
groups and the influence of hydration effects in the near-surface layer.

Keywords: quantitative physicochemical analysis; chemically modified surfaces; cooperativ-
ity effects; surface energetic heterogeneity; silica—organic hybrid materials; grafted reagents;
chemisorption; protolytic and complexing properties; simulation of surface equilibria.

INTRODUCTION

Hybrid materials prepared by combining silica with various organic species have been attracting grow-
ing attention during the last three decades (see, e.g., [1-12]). Resulting materials retain mechanical
properties and the main morphological features of inorganic support that provides favorable kinetic
characteristics of sorption or ion-exchange processes [9,11,13]. The present-day synthetic procedures
enable the introduction of practically all desired organic reagents into hybrid materials, making it pos-
sible to regulate the affinity of materials to target species [5,11-17]. Significant progress of the sol-gel
procedures during the last 15 years [18-21] resulted in even greater diversity of hybrid materials and

*Paper based on a presentation at the International Conference on Modern Physical Chemistry for Advanced Materials
(MPC ’07), 26-30 June 2007, Kharkiv, Ukraine. Other presentations are published in this issue, pp. 1365-1630.
Corresponding author: Tel.: +380 57 707 51 43; E-mail: kholin @univer.kharkov.ua
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areas of their application. Now, hybrid silica—organic materials are proven to be efficiently used as se-
lective sorbents and ion exchangers, catalyst supports, stationary phases in chromatography, substrates
for immobilization of electroactive species, enzymes, and other biomolecules [22—41].

Generally, there are three main ways to create hybrid silica—organic materials. Cheap and fast
noncovalent immobilization of organic reagents (predominantly, acid—base and compleximetric indica-
tors) on amorphous silica surfaces is used widely to obtain solid-phase reagents for visual or spectro-
scopic detection and determination of metal ions [42—44]. As the noncovalent retention is rather weak,
such materials lose organic modifiers quickly. The second method includes the silanization of silica sur-
faces by appropriate silica—organic modifiers [5,9,11,45-47]. The silanization leads to the formation of
hydrolytically stable Si—C bonds. Also, the subsequent chemical modification of the attached groups is
performed. The third way is the one-pot sol-gel synthesis of functionalized silicas [48-51].

Irrespectively of the preparation routine, the properties of silica—organic hybrids are not the sum
of the properties of unmodified inorganic support and native organic modifiers. The behavior of a ma-
terial can be affected by the chemical activity of a silica surface and the interaction of surface silanols
with modifiers, unusual properties of a solvent in the near-surface layer, the energetic heterogeneity of
immobilized reagents, and many other factors. In this context, the principal question arises: How does
the immobilization of organic modifiers change their properties or, more definitely, how does the im-
mobilization affect the affinity of attached reagents to “ligands””? The answer to this question is im-
portant from two points of view. First, the comprehensive information about features of immobilized
reagents is necessary to choose the optimal conditions for sorption or ion-exchange concentration, ex-
traction, separation, and removal of ligands from solutions, etc. Second, this information allows us to
understand better the properties of hybrid materials and to forecast and regulate their affinity to ligands
at the stage of synthesis. Among many methods applied to study the hybrid materials, quantitative
physicochemical analysis (QPCA) is of special significance. QPCA is the only approach that allows us
to determine not only the stoichiometry of the ligand—reagent interactions, but also the thermodynamic
characteristics of these processes. QPCA has a long history; nevertheless, its expansion into the new
field significantly touches its methodological foundations. The meaningful models will be discussed in
this connection as the main tool to handle the primary experimental data within QPCA. The calculation
procedures, a separate important aspect of QPCA, exceed the bounds of this paper and are touched only
occasionally. Also, the results obtained within QPCA for different classes of chemically modified sili-
cas will be reported. These data provide new important information about the influence of different fac-
tors on the ligand-attached reagent interactions and allow us to find correlations useful for forecasting
the composition and stability of surface complexes.

FOUNDATIONS OF QUANTITATIVE PHYSICOCHEMICAL ANALYSIS

According to Nikolai Kurnakov, one of the pioneers of physicochemical analysis, the very first work in
this field was performed in the 3™ century BC by Archimedes when he measured the density of the
Au-Ag system to check the authenticity of King Hieron’s gold crown [52]. The foundations of modern
physicochemical analysis were laid by Dmitry Mendeleev who detected the so-called “hydrates of
ethanol” and found their stoichiometric compositions from the dependence of densities of
ethanol-water mixtures on the weight percentage of ethanol [53]. During the last century, physico-
chemical analysis was essentially developed and transformed into QPCA. Now, QPCA is an assemblage
of experimental methods and computational tools for the determination of stoichiometric composition
and various physicochemical characteristics of species in equilibrium systems by registering and ana-
lyzing the composition—property dependencies [54]. QPCA grants the indispensable information. For

*Any ion or small molecule which associates with attached reagents is termed “ligand”, and products are termed “complexes”.
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instance, the comprehensive information about the stability constants of metal ion complexes in solu-
tions was obtained [55]. These data enable the construction of many correlations useful for predicting
stability constants, and the generalization of the obtained results facilitated better understanding of the
principal questions of coordination chemistry and was important from a practical point of view [56—60].

Consider briefly the main peculiarities of QPCA when applied to studying equilibria on surfaces
of hybrid materials. Let a dissolved ligand M interact with functional groups Q of the material with the
formation of one or several bound complexes (we shall denote them M, Q . where m and ¢q are the
stoichiometric indices). The primary experimental data can be presented as a composition—property de-
pendence:

8k = Ol (M), 1(Q),1(X),....a, V] (1)

where g is the measured property (amount of M remaining in solution at equilibrium, pH of solution,
etc.); X are the reagents present in solution (except for M); #(Q) is the effective specific concentration
of groups Q; (M), #(X) are the total (initial) concentrations of reagents in solution known from the con-
ditions of preparations; a is the weight of a material; V is the initial volume of a liquid phase; & is the
number of experimental point; and ¢ is a certain (a priori unknown) function. When the surface com-
plexation is studied, adsorption of M (Nf) is often used as the measured property of the equilibrium sys-
tem. Usually, it is determined as

Nf:VXt(M)_[M] (2)
a
where [M] is the equilibrium concentration of M in solution.

The aim of QPCA is to determine, on the basis of dependence 1, the number of complexes fixed
on the surface and their stoichiometric composition and thermodynamic stability.

QPCA consists of three main interrelated steps: structural identification of the model, parametric
identification of the model, and estimation of the model adequacy [61]. Also, it is desirable to verify
the model with the use of independent data.

STRUCTURAL IDENTIFICATION OF MODELS

Whatever the structure of a model, it must contain equations of three types: (a) equations describing the
relationships between the measured property g and the equilibrium composition of the system; (b) the
material balance equations; and (c) equations of the mass action law or their analogs. The construction
of equations of first two groups is evident, but it is essentially more complicated for the third group. On
the one hand, the peculiar properties of bound species need to be taken into account explicitly. On the
other hand, any chosen form of the model must agree with the general principles of thermodynamics.
In spite of the long-term efforts, the thermodynamic description of processes at the amorphous
solid-liquid interfaces remains the “hot” subject that is evident from the ceaseless discussions in the
literature (see, e.g., [62—66]. However, some important aspects have been clarified well enough.
Complex formation takes place at the solution—solid interface. Hence, one of the thermodynamic lan-
guages, the Gibbs method or the finite-thickness layer method [67,68], is relevant in describing this
process. It is also important to take into account that the true thermodynamic components of any sys-
tem (substances which can be introduced into it independently) are a solvent, ligands M and supermol-
ecules [69] of the material. Any supermolecule contains a certain amount of support SiO, and several
organic groups Q, and its general formula can be written as {SiOZ)ny}, where x and y are the stoichio-
metric indices. Considering supermolecule {SiO,) ny} as a single y-dentate binding center, one can de-
scribe the sorption of M as the stepwise addition of ligands M to {Si0O,),Q,} with the formation of
products {(SiOz)nyM}, {(SiOZ)nyMz}, e {(SiOz)nyMn}, e {(SiOZ)nyMy}. The process is char-
acterized by a set of equilibrium constants v, :
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¥, = H(S10,),QM, }1/[{(Si0,),Q,}1-[M]" 3)

where 7 is the number of ligands M attached to the supermolecule.

In the rigorous Gibbs method, the adsorption is an excessive quantity, and surface or specific con-
centrations of fixed groups Q and complexes lose their meaning. As a result, not only the calculation of
stability constants of bound complexes but even the determination of their stoichiometric compositions
become meaningless. In terms of the less strict finite-thickness layer method [61,68], the system is con-
sidered as consisting of three phases: an inner volume of a solid with properties not affected by inter-
actions of ligands M with groups Q; a homogeneous liquid phase; and a heterogeneous adsorption layer
(AL)". By definition, adsorption (X) is assumed to be the total amount of M in the adsorption layer:

Xzifc(z)dz e
%

where c(z) is the concentration of M in AL varying along the normal (z) to the surface; z; and z, are po-
sitions of inner and outer boundaries of AL, respectively. X depends on the choice of z,: it increases
with the increase of z,. The difference between X and Nf reads

N x o (vea _v)[m] (5)
/ a

where V®4 is the equilibrium volume of solution minus the volume included in AL. As hybrid materi-
als do not swell practically in solutions, and volumes of diluted solutions are changed slightly during
reactions, the difference between N.and X is considered as negligible. This allows us to equate Nf to X,
bearing in mind, however, the somewhat approximate character of this approach. The necessity to in-
troduce further simplifying approximations follows from the lack of information about the distribution
of reagents in AL. To introduce expressions for their equilibrium concentrations, one has to “tighten”
the adsorption layer. In the limiting case, AL is compressed to the monolayer, and boundaries z; and z,
are drawn in such a way that the thickness of AL is equal to the diameter of a ligand. Then the problem
of the AL heterogeneity disappears, and the surface or specific concentrations of bound groups and
complexes may be used instead of the undetermined concentrations of reagents in AL™". Unfortunately,
under this simplification, the initial assumptions about the properties of the inner volume of a solid and
the solution phase are disturbed, which complicates the interpretation of the simulation results.

The binding of ligands M with surface-active centers Q can be treated as a special case of asso-
ciation of ligands with a multisite lattice. The interaction of ligands M and centers Q with the forma-
tion of surface complexes MQ

M+Q=MQ (6)

is of the ideal character if complexes of only one type are formed, all centers Q are energetically homo-
geneous, and lateral interactions are negligible. In this case, the structure of the model is specified by
the Langmuir equation [71]:

[MQ]=1(0)x % 7)

*AL is not the true macroscopic phase and belongs to the family of pseudophases, well known in physical chemistry of organized
solutions.

**In this context, the success of the early practice (see, e.g., [4,70]), when the concentrations of bound species were related to
the solution volume, looks rather strange.
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Here, [MQ] is the specific equilibrium concentration of the bound ligand, and S8 is the heterogeneous
stability constant of complex MQ. More complicated models are necessary to take into account the non-
ideality effects. The great diversity of models describing the non-ideality was developed separately in
different scientific areas. This hampers significantly the generalization of the available arrays of data
representing the composition and stability of fixed complexes. In this connection, considerable efforts
were made to unify the system of models and to find relationships between parameters of different mod-
els [61,72-75]. Besides, the scope and reliability of meaningful information extracted with the help of
these models from the primary experimental data were studied. Now it is possible to state that the ma-
jority of models describing the non-ideal sorption at surfaces of hybrid silica—organic materials can be
combined into a unified system, and models of two types are recommended for the practical use.

Models of the first type detect and describe the effects of biographic energetic heterogeneity
[71,76-80], while models of the second type characterize the cooperativity effects [80—83]. The bio-
graphic heterogeneity of surfaces is considered as the intrinsic feature of the material [84]. It is postu-
lated that there exists a distribution of binding sites Q in the affinity constants S, p(f3), and the degree
of occupation of sites does not affect the affinity of each site to M. The biographic heterogeneity may
be due to the heterogeneous surface topography, the presence of pores of different shape and size, the
chemical heterogeneity of binding centers, and other reasons [79].

The cooperativity effects are often considered in polymer chemistry, biochemistry, ion adsorption
from solutions, etc. It is assumed that all binding centers Q have the same intrinsic affinity to ligands,
and “where cooperativity takes place the affinity of the ligand for the receptor site may be enhanced
(positive cooperativity) or depressed (negative cooperativity) by previous occupation of sites” [83].
There are many possible molecular mechanisms of the cooperativity, for instance, the site—site inter-
actions or the electrostatic repulsion of a charged ligand from a charged surface.

DESCRIPTION OF BIOGRAPHIC ENERGETIC HETEROGENEITY

Discussion of the biographic energetic heterogeneity is restricted here to the monocomponent binding.
The quantitative description of the effects of energetic heterogeneity includes the following steps:
(1) measurement of the dependence of f on [M] where 0 < f{[M]) < 1 is a fraction of binding centers
Q occupied with M, square brackets denote equilibrium concentrations of species in solution; (2) pos-
tulation of a model which allows us to separate the effects of biographic heterogeneity and cooperativ-
ity; and (3) calculation numerically of the model parameters. To perform step 3, it is necessary to solve
one of the following equations [71]:

£(ID), = [ 6 (Il B)- p(B)dB, k=1,2,..N ®)
0

r(ml), = é 6" (Ml ,B;) p(B;), k=1.2,...N )
j=1

where N is the number of experimental points, J is the number of knots within the interval of variation
of 3, ,Bj is the value of f at the j-th knot with respect to p(f), p(3) being the non-negative density func-
tion of constants 3 (continuous or discrete, depending on the choice of equation to be solved); the ker-
nel of the integral equation 6°°@([M], f) is the local binding isotherm. The density function p(f) de-
scribes the biographic heterogeneity, while the effects of cooperativity are taken into consideration by
choosing an appropriate expression for the local isotherm. In addition to p(f), the integral distribution
function
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B
P(B)= [ p(x)x, 0<P(B)<1 (10)

can be used to characterize the biographic energetic heterogeneity.

It should be particularly emphasized that the deviation from the ideal binding can be equally well
described in terms of the biographic heterogeneity or the cooperativity effects. Accordingly, it can be
attributed to the simultaneous action of both of them [79,80]. Thus, there are no decisive experimental
data to prefer one or another function for a local isotherm. In the limiting case when both electrostatic
and lateral interactions are negligible, the kernel 8°°8/([M], ) reduces to the Langmuir isotherm

B-[M]

T+ peIMl "

Glocal ([M] ,ﬁ>

Sometimes this choice can be validated a posteriori. For this, the binding isotherms are measured
at different ionic strengths of solution (/), and the corresponding density functions p(f3) are calculated.
If the shapes of functions p(f) and positions of their maxima do not depend significantly on 7, it may
be concluded that the choice of the Langmuir isotherm was justified [85].

It is possible to demonstrate the way in which functions p(f) and P(f) are connected with con-
stants 7, that describe hybrid material {SiOZ)ny} as a single binding center. It is well known that a
y-acid base, B, demonstrates the same pH-titration curve as an equimolar mixture of y hypothetical
monoacid bases, the protonization constants of these monoacid bases (f3;) being unambiguously con-
nected with the overall protonization constants () of a polyacid base [86]:

V. V. Vl' v —
Yo= > B x By x Bl X xXB, n=12.y (12)

Vl- ex

where the set = is defined by the following conditions:
V<L v, 20, Y v, =n, i=12,.,y (13)

For example, if y = 3, then

nh= .31 + ﬁz + .33, = .31'.32 + ﬁl'ﬁg + .32':33, h= ﬁ1'ﬂ2'ﬂ3 (14)

It was shown that the pH-dependence of any property of a polyacid base (polybasic acid) may be
represented by the sum of one-site titration curves [87,88]. On the other hand, it is possible to approx-
imate the distribution function P(f3) by the y-step one (Fig. 1). At high y, the error of approximation is
negligibly small. So, if a binding isotherm is described in terms of an affinity statistical distribution of
y-independent sites, this isotherm may be equally well described in terms of y-step addition of ligands
to the y-dentate center, and vice versa.

From the mathematical standpoint, eq. 8 is the first-kind Fredholm integral equation, and the cal-
culation of density function p(f8) and/or distribution function P(f8) from the primary experimental data
is a typical example of ill-posed problems. It means that many different possible solutions p(f) fitting
the measured f{[M]) dependence within the experimental errors may exist. Moreover, small fluctuations
in primary experimental data {[M] or f{[M])} may cause arbitrary large fluctuations in the calculated
density function p(f3). A lot of calculation procedures, predominantly based on Tikhonov’s o-regular-
ization approach [89], were developed to solve the problem. The comparison of modern calculation ap-
proaches can be found elsewhere [90,91]. The commonly used procedures require implicit or explicit
assumptions about the smoothness of the searched density function p(f) and/or the distribution law of
the experimental errors in f{{M]). Some imminent properties of these procedures are especially unfa-
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Fig. 1 Approximation of the distribution function P(f3) by the y-step one.

vorable in the case of narrow density functions p(f3). To overcome this drawback, a new approach based
on the maximum entropy method was recently proposed [91,92]. The discrete density function p(K) is
obtained through maximizing the Shannon entropy [93]

i ( ) xlogp(ﬁ) (15)

subjected to known constraints

J Bj'[M]k ;
. —> measure A’ k:l, 2,”.’N 16

jzﬂp(ﬁ,)xnﬁj.[M] £ (16)

J [M]

Zl p(;) lfﬁ—[k]éfkmeas“redw, k=1,2,..N (17)

J

> p(B)=1 p(B;)20 )

1

~.
Il

where J is the number of knots, and threshold A is the highest supposed value of experimental error in
S(IM]). The minimum possible value of A (A . ) is such a value that provides the compatibility of the
system. The method does not require any additional information about the experimental errors. If such
information is available, it may be taken into consideration easily by the appropriate modification of in-
equalities 16 and 17. Numerical simulations have shown that the proposed algorithm works well even
in the case of very close and narrow density functions p(f) [91].

MODELS OF FIXED POLYDENTATE CENTERS AND CHEMICAL REACTIONS

The main models used to find the stoichiometric composition and equilibrium constants of the surface
complexation reactions are the models of fixed polydentate centers and chemical reactions
[61,70,72,73,94-98]. Both are special cases of the general lattice model. It is postulated that (a) the
monolayer adsorption takes place, (b) the values of stability constants of fixed complexes depend only
on their stoichiometric composition and are independent of the occupation degrees of binding centers,
and (c) binding of charged ligands is accompanied by the counterion penetration into the near-surface
layer that provides the electroneutrality of solution, support, and adsorption layer.

The model of fixed polydentate centers was independently reinvented several times in different
branches of chemistry [94,97,99]. The reactive surface is considered as an assemblage of polydentate
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binding centers Q_Z, each center being composed of Z groups Q. The specific concentration of centers
Q is equal to #(Q)/Z. The binding of ligands by centers Q, is treated as the stepwise process that is
characterized by Z values of equilibrium constants O'(I.Z) (where i is the step number). Figure 2 illustrates
how the model of bidentate centers (Z = 2) treats the protonization of fixed amines. The model is ex-
tended in an evident way to the description of the competitive multicomponent binding.

—NH, e — NH;
VAN +H = VARAANA

—NH, —NH,

—NH, . 0;2} —NH;
WARAAAAA + 2H = e

+

—NH, —NH,

Fig. 2 Protonization of the grafted amino groups in the model of fixed bidentate centers.

The construction of the model starts from the lowest Z value [98]. The corresponding G(iZ) values
are calculated through the minimization of an appropriate fitting criterion, and the statistical adequacy
of the model is tested. If the model with few fitting parameters does not reproduce the primary compo-
sition—property dependence within the limits of experimental errors, Z is increased and the values of
G(iZ) are calculated again. The procedure is repeated until the required fitting is achieved. This strategy
prevents the construction of redundant models with surplus complexes (which describe an experimen-
tal noise rather than extract the meaningful information from the data). Constants G(iZ) obtained within
the model can be referred to constants y, describing a supermolecule as one binding center. The neces-
sary expressions can be found elsewhere [61,74,75].

Information about cooperativity is easily obtained from the results of simulations. When there is
no cooperativity, addition of ligands to each active group Q is characterized by the only intrinsic equi-
librium constant. In this case, the ratios of stepwise equilibrium constants* K fﬂ /K(iZ) are equal to sta-
tistical factors (Z —i + 1)-(i + 1)/[i«(Z — 1)] [100]. In the case of positive cooperativity, these ratios ex-
ceed the statistical factors, while negative cooperativity decreases them. If there is no cooperativity or
it is negative, the system of inequalities

KI(Z) < KI(_ZI) <.< Kfz) (19)
is held. The deviation of experimental binding constants from inequalities 19 points to the positive co-
operativity.

The model of chemical reactions differs from the model of fixed polydentate centers in that it
takes into account not only the protonization of binding centers and the stepwise complex formation,
but also another reactions, such as formation of polynuclear or mixed complexes. If the surface reaction

mM+qQ=M, Q . (20)

takes place, its equilibrium constant is specified as

(Z)

A
D-nk”.

i=1
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[M.0,
m A= q
[M]"[a]
This equation contains the surface (or specific) concentration of centers Q raised to the g-th power
that looks somewhat strange and casts doubt on the agreement between two models. But in terms of the
general lattice model, the model of chemical reactions was shown to be compatible with the model of
fixed polydentate centers in the sense that there is the univocal correspondence between the parameters
of these models [72]. For example, if the model of chemical reactions taking into account the formation

of complexes MQ and MQ), is valid, equilibrium constants in the model of Z-dentate centers are given
by the following expressions:

Bom = 1)

z G!
o=y —E o xaplipi(Q), 0<j<z (22)
y v, v, v, !
veZ "1°72°73
where set E is specified by conditions: v; >0, v, >0, v; >0, G =V, + V, + V3, j =V, + V,,
Vi +2:v, + v3=Z If Z=2 (model of bidentate centers), then

ng) =2B,,+2B,,*1(0), cg2> =B 23)

The construction of the model of chemical reactions resembles the “top-down” strategy used in
the case of the model of fixed polydentate centers. It starts from the simple trial of a hypothesis about
reactions. The number of species S and their stoichiometric compositions are specified, and the un-
known equilibrium constants 8 = |ﬁi>, j=1,2, ..., Z, where Z is the number of fitting parameters, are
calculated through the minimization of a fitting functional [61,101]:

N
M(B)=Y pE) (24)
k=1

Here, p is a certain “loss function” specifying the metrics, weighed discrepancy & = Ak-w}c/ 2, A=
gkcalcumed - gkmeasured; w, is the statistical weight assigned according to the model of experimental errors.
For example, if the adsorption Nf was chosen as the measured property, it is possible to assign weights as

1
(v, )2 §2 (25)

k r

Wk_

where s, is the relative standard deviation of meeasured (typically 0.10 or 0.05) [102].

The choice of the loss function p depends on the distribution of experimental errors. If they obey
the Gaussian law with zero mean, the maximum likelihood principle justifies the error-squared form of
loss function. Then criterion 24 turns into a specific form of the least-squares (LS) method [103]:

N
M(B)=2ep = 2.5 (26)
k=1

and estimations 8* corresponding to its minimum are asymptotically unbiased, consistent, and efficient.
To avoid the loss of these optimal statistical properties in the case of other distributions of experimen-
tal errors, the application of the robust estimations instead of the LS ones was proposed. Huber’s quasi
maximum-likelihood M-estimates are considered as a good choice [103—105]. In this case, the loss
function becomes a hybrid of metrics inherent to the LS and least-modules methods:
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(/)& at |g<c,,
Cnut ) |§| - (1/2)Cr2)ut at |6| > Cnut

where 0 < § < 1 is the fraction of errors obeying the distribution law with tails longer than Gaussian
tails; constant ¢, depends on & [105]. The calculation procedures and software programs for finding
robust estimations of parameters in the QPCA tasks were developed [61,106]. Simultaneously with the
B* values, their dispersion-covariance matrix D(f*) is calculated that allows us to determine the ap-
proximate confidence region of the B* set together with partial, multiple, and total correlation coeffi-
cients of parameters. For testing the adequacy of the model, the global y? criterion is usually applied
[107]. The model is accepted as adequate if inequality

P& = @7

Koy <22 (5%) (28)
is held, where )(5 is the 5-percentage point of the chi-square distribution with u degrees of freedom. If

B are the LS estimates, u = N — Z. In the case of Huber’s M-estimates

i
”_(N_Z)X1+o.5y2(N—z)/N

(29)

where 7, is the sample excess of weighed discrepancies &, [105]. If inequality 28 is not fulfilled, it is
necessary to introduce additional species into the model and to repeat the calculations. This is required
even if the global criterion y2 confirms the adequacy of the model, but discrepancies &, demonstrate the
systematic character. To ascertain better the validity of the model, the conventional statistical proce-
dures are recommended to be supplemented with the cross-validation procedures [108].

The stoichiometric composition of species to be included into the model is chosen by the classi-
cal “trial-and-error” approach by applying a suitable species selector [109] or from the analysis of the
region of the experiment design with the bad fit [102].

As any problem of parametrical identification, the calculation of B is the ill-posed problem. In
this specific case, the ill-posed nature of the problem manifests itself in the possibility of redundant
species to appear in the model. These species represent the experimental noise rather than the real com-
position—property dependence, and their stability constants have no meaning. Modern software pro-
grams include tools for the elimination of the redundant species based on the inspection of the Jacoby
matrix J = ||8gk/ Jd logﬁi || by means of singular-value decomposition [110] or other tools of principal
component analysis [59,61,111].

Thus, models of fixed polydentate centers and chemical reactions implemented in modern soft-
ware programs provide the comprehensive description of complicated systems with the account of co-
operativity and formation of bound complexes with peculiar composition and/or stability.

PROTOLYTIC AND COMPLEXING PROPERTIES OF SILICAS MODIFIED BY ORGANIC
BASES

Nowadays, the most widely used and well-studied class of surface-modified silicas is the class of
amine-functionalized silicas [5,7,11,46,112]. Many of them are available commercially.

We have studied protolytic properties of primary and secondary amines grafted on silica surfaces
[61,90,113-122]. Aminosilica samples were prepared according to the routine procedures
[4,45,46,113]. They differ in supports (nonporous aerosils, macroporous silochromes, and porous silica
gels), the surface area, and the concentration of grafted groups. One sample of silica with attached
n-propylamine was prepared according to the specially developed procedure [122], which provides the
uniform surface topography. Protolytic properties of aminosilicas were characterized on the base of the
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pH-titrations of suspensions of samples in aqueous solutions of 1-1, 1-2, and 2-2 electrolytes over the
temperature range 293-323 K. For several samples, supplementary measurements were performed.
After the first pH determination, the closed jars with suspensions were allowed to stand at 40 °C for
2 days, then cooled to 20 °C, and the pH was measured again. Additional “heating—cooling” cycles did
not change the pH. Characteristics of some studied aminosilicas are presented in Table 1.

Table 1 Characteristics of aminosilicas.

No Support Surface area, Pore size, Concentration of grafted groups
m2 g nm mmol g~! umol m—2

Grafted group -CH,~CH,-CH,-NH,

1 135 0.024 0.18
2 135 0.14 1.04
3 135 0.16 1.19
43 Aerosil 175 Nonporous 0.27 1.54
5 175 0.32 1.83
6 115 0.36 3.13
7 175 0.43 245
8 130 0.56 431
9 300 5-10 0.68 2.23
10 Silica gel 300 5-10 0.78 2.60
11 300 5-10 0.70 2.33
12 Silochrome 120 30-50 0.26 2.17
132 Aerosil 175 Nonporous 0.43 2.46
140 Aerosil 200 Nonporous 0.20 1.00
Grafted group —CH,-CH,-CH,-NH-CH,-CH,CN
15 Aerosil 200 Nonporous 0.27 1.35
16 Fractosil 120 20 0.21 1.75
S TISAN
Grafted group S NI
0 :(_'u,}./
17 Silochrome 120 30-50 0.46 3.83
Grafted group —-CH,-CH,—CH,-NH-CH;
18 Aerosil 200 Nonporous 0.53 2.65
19 Fractosil 120 20 0.35 2.92

4Aminosilicas treated with trimethylsilylimidazole (sample 4) or hexamethyldisilazane (sample 13).
bSample with the uniform surface distribution of grafted amines.

For the sample with the uniform surface topography and for the samples exposed to the heat-
ing—cooling cycle, the H* binding isotherms are described well by Langmuir-type equation
— Ky [H']
[HQJ=1(Q)x —H—— (30)
1+ Ky [H"]

where Q is the grafted amine, K is the apparent protonization constant. This fact points to the absence
of the non-ideality effects. Also, these effects are negligible for all samples studied at the highest
(within our study) temperature, 323 K.
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For the rest of examined systems, the model of chemical reactions fitted the experimental data ad-
equately if two reactions were taken into account*, protonization of amines

Q+H*=QH* 31
and their homoconjugation
K 32

Irrespective of the support, the values of log Ky are approximately linearly connected with the
surface concentration of amines. The following regression equations were found (after the exclusion of
sample 14 with the uniform surface topography):

log Kj; = 4.62 + 0.64-¢ (correlation coefficient r = 0.88) (33)
(primary amines, suspensions do not subjected to the heating—cooling cycle);

log K3 =5.59 + 0.60-¢c, (r =0.97) (34)
(primary amines, suspensions were subjected to the heating—cooling cycle);

log K3 =6.53 +0.25:¢, (r=0.94) (35)

(secondary amines, suspensions do not subjected to the heating—cooling cycle).

The Ky values are considerably smaller than the protonization constants of analogs in aqueous
solutions, i.e., grafting decreases the basicity of amines. According to the NMR 29Si and !3C data [123]
and results of molecular mechanics and quantum chemistry calculations [124], fixed amines interact
with residual weak-acid silanol hydroxyls. These interactions result in the appearance of the system of
hydrogen bonds or the salt-like products on the surface, for instance.

; H
g —— W‘% . "OH N CH // % N |/
(C 2) K C ( 2}3‘/ /’“’WOTH2O)”H3N(CH2}3W
| | ? ., e
H H H d /
A B C

According to quantum-chemical simulations, structures A, B are more likely to form when the
near-surface layer is water-deficient, while structure C corresponds to the full hydration of surface
groups. Thus, it is impossible to consider the protonization constants as the characteristics of amines
only. These constants describe protonization of amines together with bonded silanol hydroxyls [61].

The necessity to take into account the homoconjugation reactions was attributed to the inter-
actions between neighbor grafted amino groups. Simulations performed with the use of calculated Kyy
and K, values have shown that up to one-third of the total amount of amino groups forms homo-
conjugates HQ? [119]. As the average distance between grafted groups is large, the significant role of
the homoconjugation reaction in the model suggests a nonuniform and non-random distribution of
amino groups on the surface. A cluster (island-like) distribution of bonded groups [46,125] was finally
concluded.

*The used version of the model of chemical reactions is equivalent to the model of fixed bidentate centers with reactions shown
in Fig. 3.
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In any surface reaction, all phases remain electrically neutral. Obviously, it is necessary to take
into account that protonization of grafted amines is accompanied by the penetration of counterions into
the near-surface layer from the bulk of solution. Two simplified models were considered [61,119]. The
first model assumes the free movement of counterions

Q+H +A = QH + A (36)
where A~ is a counterion. The second model implies their strong fixation near the charged surface
groups

Ny —

H"+A”+Q = HQTA™ 37

where 7 is the mixed equilibrium constant expressed as
[owa]
< (38)

" QA e

the square brackets denote the equilibrium concentrations, and activity of the H* ions in solution
ag+ = 107PH, The models differ also in the presentation of the homoconjugation reaction, assuming
either the free movement of counterions or their fixation near the charged centers in the form of
HQ3A".

The simulations proved that the model of free movement failed to fit most of the H* adsorption
isotherms, while the model of strong fixation was adequate in the majority of cases. As the background
electrolytes are present in great excess, their concentrations and the activity coefficients of all species
remain practically constant, and [A~] coincides with the initial concentration of the counterions (C).
This allows us to rewrite expression 38 as 7y = Ky / c- To determine the thermodynamic constant of re-
action 37, nﬂ, it is necessary to extrapolate the 1y dependence on the concentration of the background
electrolyte to zero ionic strength. Background electrolytes not only maintain a constant ionic strength
(just as in studying equilibria in solutions) but also are the source of counterions and should be consid-
ered in this case as reagents too. To find the thermodynamic constants, the method using Pitzer’s equa-
tions [126] for the calculation of activity coefficients of reagents in electrolyte solutions has been de-
veloped [114,127]. It was found that the type of the background electrolyte does not affect the value of
log nIT-I' For instance, for sample 12 (Table 1) at 293 K, log n{l varies within the interval 7.2-7.4 for
electrolytes NaNO;, KCl, Na,SO,, and MgSO,.

The models of chemical reactions and fixed polydentate centers (Table 2) describe adequately the
experimental data without explicit consideration of the inter-ionic interactions in the near-surface layer.
At the same time, it is evident that the inter-ionic interactions cannot be neglected because distances be-
tween likely charged ions on the surface (especially inside islands) are comparable with ones between
likely charged ions in rather concentrated aqueous electrolyte solutions [128]. So, the background elec-
trolyte does not shield completely the interactions between fixed ions. The only possible explanation
was proposed in [128]: the surface charge is changed slightly at the change of composition of the near-
surface layer, due to this the inter-ionic interactions give the constant contribution into energy of fixed
ions and, consequently, the equilibrium constants do not depend on the extent of surface reactions (e.g.,
on the degree of protonization of grafted amines).
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Table 2 Parameters of the model of chemical reactions (293 K, ionic
strength of solution is 0.1 mol L-1). Here and below, the values in brackets
are the standard deviations of parameters.

No. of sample ~ Samples are not subjected to the Samples after the
heating—cooling cycle heating—cooling cycle
log Ky log K;, log Ky
1 4.30 (0.03) —
2 5.34 (0.02) 2.4 (04)
3 6.02 (0.04) — 6.25 (0.01)
4 5.89 (0.06) 3.64 (0.18)
5 5.35(0.01) 2.8(0.3)
6 6.49 (0.03) 3.51(0.05) 7.21 (0.08)
7 5.65 (0.11) 4.20 (0.15)
8 7.81 (0.03) 2.97 (0.06) 7.50 (0.02)
9 7.11 (0.06) — 7.15 (0.05)
10 6.50 (0.08) 3.42 (0.09) 7.13 (0.04)
11 6.82 (0.07) 2.87 (0.15) 6.97 (0.04)
12 6.65 (0.10) 3.72 (0.16) 6.81 (0.10)
13 6.89 (0.05) —
14 6.22 (0.05) — 6.68 (0.15)
15 6.92 (0.07) 3.08 (0.05)
16 6.90 (0.02) —
17 7.52 (0.07) 3.17 (0.18) 7.51 (0.08)
18 7.33 (0.07) 3.99 (0.09) 7.53 (0.20)
19 7.18 (0.10) 4.25 (0.15) 7.54 (0.20)

The 17% temperature dependence provides valuable information about the effects of hydration.
Note in this connection that air-dry aminosilicas need to be kept out of the exiccator for 1-2 years to
gain the properties of samples subjected to the heating—cooling cycle. The values of log Tﬁ{ depend on
1/T linearly (except data for the highest studied temperature 323 K) that allowed us to estimate the
thermodynamic parameters of reaction 37: A H® = 10-20 kJ mol~!, A,8°=175-20017 mol~! K-1 [119].
They differ appreciably from parameters for the analogous reactions in aqueous solutions [55]:

A H°(NH; + H* = NH,*) = 54 kJ mol™!, A_S°(NH; + H* = NH,*) = 0

17 J mol-' K-

The great entropy increase in reaction 37 and its endothermic character are connected with the
partial loss of water molecules from the hydration shells of counterions when they penetrate into the
near-surface layer. The gain in energy that accompanies the protonization process is surpassed by the
consumption of energy necessary to the dehydration of counterions. In addition, the protonization of
amino groups loosens the arching structure of the grafted layer and also leads to the entropy increase.
The peculiarity observed for the 7y values at 323 K and the insignificance of the homoconjugation re-
action at this temperature are due to the full hydration of the surface groups at this temperature (counter-
ions penetrate into the near-surface layer without the loss of the water molecules).

In investigation of the biographic energetic heterogeneity (Table 3), properties of aminosilicas
are considered from another standpoint [90]. For samples with small surface concentrations (c,) of
amines, functions p(log Ky;) are unimodal. This points to the similar microenvironment of fixed
amines. When c reaches the value about 1.5-1.8 pumol m~2, density functions p(log Kyy) become bi-
modal with the first peak coinciding in the position with the peak of unimodal functions. The treat-
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ment of aminosilicas with minor silanizing reagents (samples 4 and 13) does not affect appreciably the
density functions. The density function for sample 14 with the uniform surface distribution of amines
differs significantly from functions for other samples and tends to the Dirac &-function. Exposing
aminosilica samples to the heating—cooling cycle eliminates or decreases significantly the energetic
heterogeneity.

Table 3 Characteristics of the energetic heterogeneity of aminosilica samples
(293 K, ionic strength of solution is 0.1 mol L1).

No. of Groups of different bacisity
sample Position of the Fraction Position of the Fraction
p(Kyy) maximum p(Kyp) maximum

Samples are not subjected to the heating—cooling cycle

1 4.66 1.0

2 5.42 1.0

3 6.33 1.0

4 3.7 0.2 6.17 0.8

5 ~4.8 0.4 5.78 0.6

6 4.76 0.15 7.08 0.85

7 4.42 0.3 7.25 0.7

8 6.50 0.26 8.46 0.74

9 7.50 1.0
10 4.77 0.4 7.43 0.6
11 5.65 0.2 6.96 0.8
12 3.6 0.32 6.94 0.6
13 7.11 1.0
14 6.08 1.0
15 6.08 0.3 7.35 0.7
16 5.28 0.25 7.50 0.75
17 4.58 <0.15 7.85 >0.85
18 ~6 0.5 8.59 0.5
19 5.65 <0.5 >8.2 >0.5

Samples after the heating—cooling cycle

3 6.84 1.0

8 7.81 1.0

9 6.92 1.0
10 6.79 1.0
12 423 0.15 6.91 0.85
17 4.85 0.08 7.95 0.92
18 6.60 0.2 7.67 0.8

The presence of two peaks on density functions p(log Ky;) corroborates the conclusion about the
formation of the non-random (island-like) surface topography of aminosilicas at high c,. Inside-islands
amino groups are grafted tightly, while the density of groups outside islands is low. Amino groups of
the second type interact with surface silanol groups more readily, and their basicity is lower. Thus, the
first peak of p(log Ky;) characterizes the protolytic properties of amines outside the islands, whereas the
second one corresponds to the “inside-island” groups. The obtained data (Table 3) indicate that amines
are predominantly located inside islands. This phenomenon is due to a higher probability for new
aminosilane molecule to be grafted near a previously immobilized molecule [5]. This explanation is in
line with the existence of only one peak of density functions characterizing samples with low ¢ . At low
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¢, islands only start to form and their differences from isolated groups are difficult to register. For these
samples, the random topography is a good approximation. The treatment of aminosilicas with hydro-
phobizating agents, which interact only with residual silanols out of islands, does not affect grafted
amines.

Interesting independent information about the state of the surfaces was obtained by probing
aminosilicas with Reichardt’s solvatochromic betaine indicators [129]. Aminosilicas 8, 12, and 14 have
been probed by the standard Reichardt’s indicator 2,6-diphenyl-4-(2,4,6-triphenylpyridinium-1-
yDphenolate (in aqueous solution pK, = 8.64, in ethanol A, = 550 nm [130]); results are discussed in
[131]. Reichardt’s betaine indicators are widely used as molecular probes due to their high sensitivity
to the state of media: even a slight change in its parameters changes position, shape, and width of the
light absorption bands. The protonated form of the standard Reichardt’s indicator does not absorb light
in the long-wave region and exhibits no solvatochromic effect.

Very broad absorption bands with maxima at 600-700 nm were observed for samples 8 and 12
with the deposited probe. This is evidence that grafted amino groups are situated in the near-surface
layer in such a manner that, at least, part of the indicator molecules exist in the neutral form. The big
width of the absorption bands indicates the diverse microenvironment of the probe in the near-surface
layer. Spectra of the probe sorbed by samples 12 and 14 have additional maxima at 450-500 nm that
point to the existence of surface regions with substantially different polarities and acidities. At the same
time, narrower bands in the absorption spectra of sample 14, which has amino groups uniformly dis-
tributed on the surface, testify that the diversity of the microenvironment of adsorbed probes diminishes.
One of the most important results is the fact that the color of the sorbed probe appears only after the
surface concentration of the indicator exceeds some threshold value in the range 0.02-0.06 umol m2,
This corroborates the existence of regions with different acidities of the near-surface layer. At low sur-
face concentrations, molecules of indicator cover surface regions with higher acidity and are trans-
formed into the protonated (non-absorbing) form. Regions with lower acidity are covered only in the
second turn. Similar results have been reported in [132]: the standard Reichardt’s indicator adsorbed on
a silica gel surface modified with n-propylamine absorbs visible light only when its concentration ex-
ceeds 0.08 pmol m2.

Results of probing aminosilicas with H* ions and Reichardt’s betaine indicators may be summa-
rized as follows:

. the non-ideal sorption of H* ions by aminosilicas is described adequately with the account of the
homoconjugation of grafted amines and their energetic heterogeneity;
. the non-random (island-like) topography of the aminosilica surfaces and the interaction of grafted

amines with residual surface silanols are the main factors affecting the structure of the near-sur-
face layer and its polarity and acidity;

. the protonization of grafted amines is accompanied by the strong binding of counterions from a
bulk solution;
. grafting results in the decrease of the amine bacisity due to their interactions with the residual sur-

face silanols; logarithms of the apparent protonization constants increase approximately linearly
with the increase of the surface concentration of grafted amines; and

. the protonization reactions are endothermic and proceed with the increase of entropy due to pe-
culiarities of the hydration state of the near-surface layer.

Some important phenomena were revealed in investigating the complex formation of transition-
metal ions with grafted organic bases [monodentate amines, ethylenediamine (En), diethylenetriamine
(Dien), 1,10-phenantroline (Phen), 2,2'-bipyridyl (Bipy), 2- and 8-aminemethylquinoline (2- and
8-AMQ)] [4,61,70,72,114,133-140].

Bis-complexes MQ, (M is a metal ion, charges are omitted) are predominantly formed on silica
surfaces modified by monodentate amines (data for Cu>* complexes are presented in Table 4 as an ex-
ample). When the surface is hydrated completely, these complexes turn into complexes MQ. Thus-
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found composition of the fixed complexes is verified using their UV- and ESR-spectra. Stability con-
stants of fixed complexes are close to stability constants of analogs in solutions and do not depend on
the surface concentration of amines. In contrast to the complex formation reactions in solutions [141],
reactions on surfaces are endothermic [142]. The order of stability constants corresponds to the
Irving—Williams row: Co?* = Ni?* < Cu?* > Zn2+,

Table 4 Logarithms of the apparent heterogeneous stability constants of the Cu(Il) complexes with grafted
monodentate amines (293 K, ionic strength of solution is 0.1 mol LY.

No. of Samples are not subjected to the heating—cooling cycle Samples after the
sample heating—cooling cycle
log B,(Cu* + Q = CuQ?") log B,(Cu* +2Q = CuQ3") log B,(Cu* + Q = CuQ?")
2 7.75 (0.05)
5 7.92 (0.04)
6 7.90 (0.02) 3.93 (0.10)
7 7.60 (0.20)
8 7.83 (0.04)
9 9.20 (0.10)
14 7.18 (0.04)
10 3.68 (0.04) 4.11 (0.03)
11 7.54 (0.01) 3.91 (0.02)
12 4.23 (0.03) 4.46 (0.03)
15 9.03 (0.05)
17 4.24 (0.08)
18 8.63 (0.07) 4.53 (0.02)
I 6.97
11 6.98
1 6.70
v 8.15

I-IV: Silicas with grafted n-propylamine [97]; I, II: Silochromes C-80, ¢, = 0.825 and 2.66 umol m~2, correspondingly; III:
Silica gel, ¢, = 4.78 tmol m=%; IV: Silochrome C-120, ¢, = 5.58 tmol m=2.

The comparative study of metal ions binding by different silica samples with grafted En and Dien

clarified the influence of the leg type on the complexation [61,133,138]. For instance, when Dien is at-
tached to the silica surface with a short leg

OCH4
302 O_g_NH(CH2)2NH(CH2)2NH2
CH,

complex CuDien2* with log B,=9.80 = 0.10 is formed. When Dien is attached with a longer leg

O—Si—(CH,):—NHC(O)NH CH,

) SN TN TN
NHC{O)NII NIT NIl NI,
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complex CuDien%+ is formed with log 8, = 5.88 + 0.13. In the latter case, Dien behaves as a bidentate
ligand that is evident from the identity of UV-vis spectra of immobilized complexes CuEn%+ and
CuDien%Jr and the closeness of their stability constants.

An interesting finding is the coexistence of different complexes on the surface. For instance, Cu%*
forms complex CuEn%*, and in slightly acidic medium a less stable complex CuHEn3* starts to form;
complexes [CoEn(H20)4]2Jr with a distorted octahedral configuration and [CoEn(HZO)z]ZJr with the
tetrahedral configuration also coexist on the surface [140].

The influence of solvents on the composition and stability of fixed complexes is a peculiar point.
When silicas with grafted mono- and bidentate ligands adsorb metal salts from polar solvents (in which
these salts are dissociated substantially), or salts have anions unable to form anionic metal complexes
(such as perchlorate ions), bis-complexes MQ, are predominantly formed. Results of simulation per-
formed with the aid of models of chemical reactions and fixed bidentate centers (Tables 5 and 6) [61]
point to the pronounced negative cooperativity effects. Also, stability constants of fixed complexes are
decreased significantly as compared to their analogs in solutions. The preferred formation of bis-com-
plexes is quite clear with the account of small distances between ligands within islands (island-like to-
pography of the surfaces) and the formation of hydrogen bonds between grafted bases and surface resid-
ual silanols via the nitrogen donor atoms (Fig. 3). The presence of hydrogen bonds decreases the
complexing ability of the ligands. At the same time, the bis-complexes are formed without any signifi-
cant change of ligand positions, and in some cases are stabilized by the coordination bonds between the
metal ion and the surface silanol groups. The negative cooperativity effect (low stability of complexes
of equimolar M:Q composition) is accounted by the fact that ligands within islands are grafted tightly
and the formation of complexes requires their partial detachment.

N—"‘-:: r "‘--.(.
IN ;1 - I ;l
+M - Il\l_M'\.r

f »
N N
ﬁ\n T

Fig. 3 Schematic representation of formation of bis-complexes without detachment of the grafted reagents from the
surface.

It was revealed also that, in contrast to solution equilibria, the stability constants of fixed complexes
are affected mainly by the acceptor rather than donor properties of a solvent, and corresponding linear

correlations were found [61]. For example, log f3, CuClSz_’)+ + 2Bipy = [Cu(Bipy) 2:|C1$2_’)+) =
9.1 + 1.6 EN, where i = 0, 1, 2 depending on a solvent (see notes to Table 5), EN is the normalized
Dimroth-Reichardt Eq-value [143,144] (the linear correlation of E1 and Gutmann’s acceptor numbers
was reported [130,145] that allows us to consider Er as the measure of the acceptor ability of a solvent).
The relatively lower stability of complexes in solvents with low EN is due to the interactions of the
grafted reagents with nondissociated chlorides; as a result of this reaction, chloride ions are driven, at
least partially, from the inner to the outer sphere of the coordination compound.
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Table 6 Results of simulation of complexation equilibria on silica surfaces
modified by 2- and 8-AMQ with the aid of the model of fixed bidentate

centers.?
Solvent Logarithms of heterogeneous stability constants
CuCl,-2-AMQ CuCl,-8-AMQ
log (552) log Géz) log (5}2) log 652)
Acl 3.74 (0.20) 7.06 (0.15) 4.00 (0.08) 6.79 (0.10)
PC 3.71 (0.09) 7.13 (0.08) 3.31 (0.10) 6.47 (0.07)
Meth 4.73 (0.04) 6.82 (0.06)
DMFA 3.70 (0.06) ~5(0.7) 2.94 (0.11) 4.25(0.4)
DMSO 3.90 (0.10) 2.73 (0.04)
Water 3.08 (0.05) 2.47 (0.04)
CoCl,-2-AMQ CoCl,-8-AMQ
log {2 log 6§ log 6{?) log 6
Acn 3.64 (0.09) 7.22 (0.04) 3.9(0.3) 7.52 (0.18)
Acl 4.95 (0.20) 8.23 (0.20) 3.93 (0.10) 7.33 (0.15)
PC 3.56 (0.20) ~6 (0.4)
Meth 2.95 (0.03)
DMFA 3.67 (0.06) 2.79 (0.06)
DMSO 2.58 (0.05) 2.64 (0.03)

(2)
The following reactions were included into the models 2MCl, + (Qz) -
O_(z) -
. 1 :
[MQ, J[mct, ], MClSZ")+ +(Q,) = MQ2C1$2")*, i = 2 for Acn, Acl, and PC;

i = 0 for water and DMSO; i =0, 1, 2 for DMFA and Meth, Q is 2- or 8-AMQ.

o

When metal chlorides are adsorbed from solvents with low polarity and acceptor ability, fixed
complexes of composition M,Q,Cl, are formed [133]. Since the absorption bands with maxima at
~1000 nm, characteristic for tetrachloro anionic metal complexes, were detected, it was concluded that
the formation of coordination compounds on the surface was accompanied by the [MCI 4]2‘ fixation in
the form of counterions, for instance

e N H NH

2 3
) _ v [MCLT*
2Q +2MCly =

M
~~-~~~-~»~»1\1H/\r~|H2
/

REEERERN

PROPERTIES OF ACIDS GRAFTED ON SILICA SURFACES

Many-years investigations of carbonic acids grafted on silica surfaces [95,96,146,147] did not provide
clear understanding of factors affecting their protolytic and complexing properties because different ex-
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perimental techniques gave significantly different results. Hydrogen bonds between carboxylic and
silanol groups do not arise, and the interaction takes place only in vacuum at 140 °C [147]:

| | | |
—Si—OH+ — S — —Si—0— i— t HO.
|1 1~ COOL |l (ﬁ"'%l H,

|
O

Thus, it is difficult to achieve the arching structures on the surface of carboxyl-containing silicas
and the strong fixation of counterions.

To understand better the main features of these objects, a detailed study of macroporous silica
with the grafted propionic acid (specific concentration 0.20 mmol g~!) was performed [148]. The
pH-metric titration of suspensions of the material in aqueous solutions of NaCl, NaNO;, Na,SO,, and
KNOj by an alkali solution was performed. Logarithms of apparent dissociation constants (K%) were
estimated as

log K% = —pH + lgi (39)
I-o

where the degree of ionization o = [Q 1/t(HQ). For background electrolytes KNO; and Na,SO,, the
values of K% do not depend on ¢, for NaCl K% increases in the range 0 < o < 0.5, and for NaNO; the
values of K% decrease with the increase of o (Fig. 4). Such different tendencies observed for the 1:1
electrolytes make it impossible to attribute the detected cooperative effects to the electrostatic inter-
actions.

7.5 |-log K* 7.5 |-log K*

6.0 f / T 60

v v 4
5,5./’ 5.5 0//

5.0

o o
Fig. 4 Dependencies of log K% on ¢ Background electrolytes: 0.10 mol L1 NaCl (1); 0.75 mol L~! NaCl (2);
0.10 mol L~! NaNO; (3); 0.30 mol L~! NaNO; (4).

Experimental data are adequately described with the model of chemical reactions, which includes
reactions of two types

N X
HQ+ Cat™ =H" + Cat*Q~ (40)

(0]

HQ+ Catt =H* +Q™ +Cat* (41)
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where Cat* is a counterion and y and  are the equilibrium constants. Besides, to take into account the
electrostatic effects, the volume of the adsorption (near-surface) layer V, ;. was permitted to depend on
ot

Vags =k - @, (42)
where k is a constant. It was shown that
log K=B - (1 — prlog & (43)
. + .
where B= log% , t(Cat") is the initial (total) molar concentration of the counterions, (HQ)
t *a

is the specific concentration of carboxyl groups, a is the weight of the material. At fixed a and #(Cat"),
coefficient B is constant, and the linear dependence between log K% and log « exists. In testing the
model for background electrolytes NaCl and NaNOj, it was demonstrated that log K* depends linearly
on log o in the range —1.2 < log o < 0 (correlation coefficients r = 0.97-0.995, see Fig. 5), y= -1, and

Vads =~ klot (44)

Most likely, expression 44 is valid only in a certain range of o. The general expression should
take into account both the increase of V, ;. with the increase of the surface concentration of charged
groups and its decrease due to the exclusion of water molecules from the near-surface layer by pene-
trating counterions. The results of simulations are summarized in Table 7. From the concentration de-
pendence of mixed equilibrium constants y, the thermodynamic constants T were estimated, log x*
were equal to —4.82 (Na,SO,) and —4.85 (KNO;).

7.5 pKe

7.0

12 10 -08 06 04 02 0
log o

Fig. 5 Dependencies of log K% on log ¢ Background electrolytes: 0.05 mol L~! NaCl (1); 0.75 mol L~! NaCl (2);
and 0.50 mol L~! NaNO; (3).

*The V4, value was earlier supposed to depend on the specific surface area [61], the solution volume (in the presence of the long-
range action [149]), and the bulk concentration of a sorbate [150].
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Table 7 Parameters of the model of chemical reactions for protolytic equilibria of grafted
propionic acid.

t(M*), mol L1 —log &? —log x #(M*), mol L-! —log a® —log x
Background electrolyte Na,SO, Background electrolyte NaCl

0.05 4.1(0.4) 4.77 (0.09) 0.05 5.71 (0.07)

0.10 4.69 (0.06) 0.10 6.26 (0.05)

0.25 4.71 (0.03) 0.25 6.14 (0.10)

0.40 4.93 (0.08) 0.40 6.54 (0.08)

0.60 5.53(0.14) 0.60 6.75 (0.02)

0.75 5.52(0.08) 0.75 6.42 (0.07)

1.00 5.60 (0.09) 1.00 5.00 (0.05)
Background electrolyte KNO, Background electrolyte NaNO;

0.05 33(0.5) 4.77(0.15) 0.10 5.78 (0.04)

0.10 4.12 (0.08) 0.25 6.28 (0.08)

0.25 3.81 (0.10) 0.30 6.17 (0.08)

0.40 4.28 (0.09) 0.50 5.71 (0.08)

0.60 4.16 (0.11) 0.60 6.06 (0.10)

0.75 4.40 (0.01) 1.00 5.81 (0.01)

1.00 448 (0.11)

aCalculated for k = 3-105 L.

When carboxyl groups dissociate, counterions are fixed strongly near the charged surface groups
or migrate freely in the near-surface layer depending on type and concentration of the background elec-
trolyte. The different behavior of counterions supplied by background electrolytes of the same type
(free movement in the case of NaCl and NaNO, strong fixation in the case of KNO;) originates from
the differences in the hydration shells of Na* and K* ions. The hydration numbers of Na* were found
to be 5 to 9, while for K* the values 2 to 5 were reported; the standard enthalpies of hydration were es-
timated as —430 to —470 kJ mol~! for Na* and —340 to —405 kJ mol~! for K* [151]. Due to the great size
of the hydrated Na™ cation, interactions of ionized carboxyl groups with counterions is weakened, and
counterions become mobile, while in the case of smaller K* ions the electrostatic interactions are able
to keep counterions near charged surface centers. As follows from the models of the double electric
layer (DEL) [149], the increase of the cation and/or anion charges at the same equivalent concentrations
gives rise to the drastic decrease of the DEL width. So, when NO;™ and CI™ ions are replaced by SO42‘
ions, the width of DEL decreases, and cations Na* and K* lose their mobility.

Whereas grafting does not affect the strength of carboxylic acids, the results of some early works
allow us to suppose that very weak acids become stronger [152]. To elucidate this question, properties
of Silochrome and Aerosil samples modified with N-benzoyl-N-phenylhydroxylamine (BPHA)

oy~ O-1 4O
| O O OH

were investigated [153]. The protolytic properties of the surface groups were studied at 293 K and con-
centrations of the background electrolyte KCI in the range 0.1 to 1 mol L~!. The grafted BPHA groups
differed significantly in their acidity (Fig. 6), the shape of density functions being independent on the
ionic strength. These facts can be understood with the account of the chemical heterogeneity of surfaces
resulting from the incomplete transformation of amino groups into the target BPHA groups. The small-
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est dissociation constants (7 < pK, <9) characterize the BPHA molecules grafted inside the islands with
a rather high degree of transformation. The acidity of these BPHA molecules is the same as that of na-
tive analogs (pK;, = 8-9) [154]. Some of the BPHA molecules are surrounded by grafted amines. Thus,
the near-surface layer resembles, to a degree, basic solvents; BPHA dissociates easier; and pK, < 5. At

a
last, about one-quarter of BPHA molecules are out of islands and are characterized by pK, = 5-7.

2| Silochrome-BPHA Acrosil-BPITA

/=01 mol L1 = .
~ 08 f=0.1 mol L
X
2 04
o .

0 - -
~ 127 Silochrome-BPHA  Aerosil-BPHA
X 08 /= 1.0mol L- 7=0.5mol L-
=

4 6 8 4 6 8
pK. PR,
Fig. 6 Distributions of grafted BPHA molecules in the pK, values.

The dependence of the adsorption of metal salts on pH (Fig. 7) was the base for the determina-
tion of the composition and stability of fixed complexes. While in aqueous solutions metal ions form
complexes including one, two, or three BPHA anions, the composition of complexes on the surface is

much poorer: predominantly equimolar complexes are formed. The complexation reactions are as fol-
lows:

M 4+ Q™ +(x-DC PumQtrer (45)

where M*+ = Mn2*, Ni2*, Co?*, Cu?t, Zn?*, Cd%*, Pb%*, and Fe3*, Q™ is the BPHA anion,
VO +2Q” + CI” = [VOQ,I"CI” (46)

[VOQ,]"CI™ +H,0 = VO(OH)Q, +H" +CI~ (47)

The relationship between log 3, and logarithms of constants of equilibria in water—dioxane mix-
tures (volume fraction of dioxane 50 %) at 298 K is practically linear:

log f3,, = log B(solution) —2.9 (48)

Therefore, the immobilization results not only in the degeneration of the stoichiometry of com-
plexes, but also in the decrease of their thermodynamic stability.

© 2008 IUPAC, Pure and Applied Chemistry 80, 1561—-1592
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Fig. 7 Examples of adsorption isotherms of metal ions (Silochrome-BPHA; 293 K).

PROPERTIES OF AMPHOLYTES GRAFTED ON SILICA SURFACES

Basicity of grafted amines is decreased in comparison with native analogs because of the interaction
with residual silanol groups; acidity of very weak acids, such as BPHA, is increased in the presence of
unmodified surface amino groups. The question arises: Is it possible for species containing simultane-
ously basic and acidic groups to retain their protolytic and complexing properties at grafting? To an-
swer this question, such grafted ampholytes as iminodiacetic acid (IDA), aminophosphonic acid (APA),
and several aminodiphosphonic acids (ADPA) were studied by means of QPCA [155-160].

In the region of pH < 8, when the silica support remains stable, the adequate fit of the pH-titra-
tion data was provided by the model, taking into account only the first step ionization of IDA (H,Q):

Kal
H,Q = H' +HQ™ (49)
the calculated pK,; values at 293 K being equal to 2.28 + 0.05, 2.25 + 0.05, 2.70 + 0.05, and 3.14 +
0.03 for ionic strengths of solution 0.10, 0.25, 0.50, and 1.00 mol | respectively. These values are
close to pK;; of native analogs in aqueous solutions [161]. The compositions of iminodiacetate-metal
ion complexes are the same as in solutions, though grafting decreases the difference between the sta-
bility constants of complexes formed by different metals.

Approximately the same results were obtained for silicas with grafted APA: fixation of the acid
does not change its protolytic properties: pK,; = 5.41 vs. pK; = 5.31 in aqueous solution [154]. At the
same time, the adequate description of the experimental data required to include in the model the homo-
conjugation reaction describing the interactions of neighboring fixed species which are evidence of the
island-like topography of grafting.

The ADPA-SiO, samples were prepared from aminosilicas by surface-assembling reactions, the
yield of which never reaching 100 %. The degree of transformation of surface amines to ADPA (7, %)
varied from 60 to 90 %. The dissociation constants of grafted ADPA are decreased significantly in com-
parison with the corresponding values for analogs in aqueous solutions. The higher the step of dissoci-
ation, the greater the difference. For instance, for grafted aminodi(methylphosphonic) acids, pK, | <2.6;
pK,, =5.2-6.2; pK,3 = 7.3-8.2, while for its homogeneous analog, N-ethyliminodi(methylphosphonic)
acid, pK,, = 4.68 and pK,; = 5.92 [162]. No correlation was found between pK; and the surface con-
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centrations of ADPA (in contrast to a linear dependence observed for aminosilicas). But the influence
of the residual amino groups was revealed: there is a linear correlation between pK,, and 7

pK,, = 8.8 - 0.047 (50)

It can be estimated from the above equation that pK,, = 4.8 in the ideal case of the complete trans-
formation of surface amino groups to ADPA. This value is very close to pK,, for the native analog,
which suggests no significant chemical interactions between grafted ADPA and silanols and means that
no other physical phenomena reduce the acidity of bonded groups except their interaction with residual
amines. Similar analysis of pK, ; values shows their correlation with the concentration of surface
silanols.

AP and ADPA form stable complexes with s-, p-, d- and f-metal ions, including protonated and
polynuclear ones; complexes of rare-earth and many transition metals are insoluble [162—164]. The de-
pendencies of adsorption of metal ions by different APA-SiO, and ADPA-SiO, samples on pH and ini-
tial concentrations of reagents were the source for the determination of stoichiometric composition
(Table 8) and heterogeneous stability constants of fixed complexes.

Grafted APA and ADPA form complexes with the equimolar amounts of acids and metal ions,
complexes with Fe(III), Cu(Il), Pb(I), and f~metal ions being the most stable. As distinct from the com-
plexation in solutions, polynuclear complexes are not formed. The fixed ADPA complexes are more sta-
ble than their analogs in solutions. Though the information about stability of complexes formed by
ADPA in solutions is rather poor, the existence of correlation between stability constants of fixed com-
plexes and their soluble analogs was reported [155]. The decrease of the ADPA dissociation constants
and the increase of stability of metal ion complexes were attributed to the interaction of grafted acids
with residual amino groups. ADPA protonates amino groups (which become the “surface counterions™).
Thus, additional (in comparison with native analogs in solutions at the same pH) negative charges ap-
pear in fixed ADPA groups.

Table 8 Stoichiometric compositions of APA and ADPA complexes fixed on silica

surface.

APA (H,Q) ADPA (H,Q)
Metal ions ~ La3*, Cd2*, Co?*, Ni2*, Cu?*  La3*, Cd%*, Mn2*, Co?*, Ni%*, Cu?*, Zn2*
Complexes  MHQ *, M(HQ),, MQ * MH,Q *, MHQ, M(H,Q), *, M(HQ),

M: metals. Complex charges are omitted. Symbol * denotes the dominating complexes.
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l eKomopbie Memoou4yecKue

U sblyucsiumersibHole npobsiemol
Ko/slu4yeCmeeHHO020
¢usuKo-xumu4deckozo aHanusa [124]

10. B. Xonun', C. A. Mepnonii®, . C. Konsieé®, A. B. llanmeneiimoros*

KoangectseHHsIT PUBUKO-XMMIUECKUI aHa-
an3 (KOXA) Obl4 U OCcTaeTcst OCHOBHBIM CITOCO-
OoM ompeseaeHNsI TEPMOAVMHAMIYECKIX XapaK-
TePUCTUK peakIuii, MPOTEeKaIOIMX B pa3HbIX
cpejax — MCTMHHBIX UM OPraHM3O0BaHHBIX pPacT-
BOpax, pacliaaBaX, Ha IIOBEPXHOCTU TBEPAbIX
Tea. HecMOTpst Ha 40ATYyIO MCTOPUIO Pa3BUTHS
u npumenenns KOXA, popmuposanne Hagex-
HBIX CTpaTeruii ero MCcIoAb30BaHUsA M HaAN4due
IPOTPaMMHO  PeaAM30BaHHBIX BBIYMCANTEAD-
HBIX CPeACTB, IpoOAeMaTiKa KOANYeCTBeHHOIO
pu3MKO-XMIUECKOTO aHaAu3a He TepseT aKTy-
aAbHOCTU. DTO CBA3aHO, BO-IIEPBBIX, C PacIIpo-
crpa"eHrieM KOXA Ha HOBbIe THUIIBI OOBEKTOB,
3HayeHIe KOTOPBIX IIOCTOSIHHO pacTeT, a 00aa-
CTU IIpUMeHeHNs pacupsoTcs. Peus naer, Ha-
npuMep, 006 opraHO-MMHepPaABbHBIX ITMOPVUAHBIX
MaTepuadax, 0ObeAUHAIONINX B eANHOe Iiel0e
HEOpTraHUYeCKMIl KapKac U OpTraHMYeCcKUIl MO-
AnPUKaTOp, MAM O KOMILAeKCaX B OpraHM30-
BaHHBIX cpejax. Bo-BTOphIX, pa3BuTie MeToA0B
aHa/AM3a AaHHBIX, BKAIOYasi XeMOMeTpuJecKue,
II03BOASIET CYII€CTBEHHO IOBBICUTD HaAeKHOCTh
YIICA€HHBIX OLIeHOK, II0Ay4YaeMBbIX B pe3yAbTare
ucnoan3oBanuss KOXA, n nmpegonpeaeaser BHe-
ApeHne B HPaKTUKy HOBBIX PacyeTHBIX IIpolie-
Ayp- B HacTos111€11 paboTe MBI OrpaHUINMCS 00-

cy>xaeHueM OasucHbIx aciektoB KOXA n psaga
BOIIPOCOB, CBSI3aHHBIX C MOAEAMPOBaHNMEM ITPO-
11eCCOB Ha ITOBEPXHOCTM OpraHO-MMHepaAbHbIX
rMOPUAHBIX MaTepyaloB.

M3yyas paBHOBeCHBIE CUCTEMBI MeTOAaMMU
K®XA, HaxoaAT 41cA0 COPTOB, CTeXuoMeTpude-
CKUI COCTaB, KOHCTAHTHI YCTOMYIMBOCTU U APYTIIE
¢usMKo-XuMMYecKne IapaMeTpbl XMMUIECKIX
¢opwm. IlepsrunpiMu gaHHBIMU KPXA sBASAIOT-
CsI 3aBUCUMOCTHU COCTaB—CBOMCTBO [1, 2]

Ak = oAy, Nxy ), (1)
rae A — U3MepseMoe CBOVICTBO PaBHOBECHOI
cucreMbl, k — HOMep MCCAeAyeMON CMecH,

1 <k <N, N — KOAN4ecTBO M3y4eHHBIX CMecel],
A — aHaAMTHUYeCKas HO3UIINs (Halpumep, AAU-
Ha BO/HBI IIOI0MIAIOIIero cBeTa Py CIeKTPo-
¢goTOMeTpIYECKOM MCCA€A0BAaHUN PacTBOPOB),
| — nHomep aHaanTHyeckou nosunuy, 1 <1 <A,
A — obmee uncao mosuinii, Mk — BekTOp MC-
XOAHBIX (M3BeCTHBIX IIO YCAOBUAM CMeIlIMBa-
HIL5T) KOAMYECTB BelljecTBa peareHTOB B k-I1 McC-
cAeAyeMOil cMecH, ¢ — HeKOTOopasl (PYHKIIVA.
[Toctpoenne Moaean KOMILA€KCOOOpa3OBaHI
B paBHOBECHOJ CHICTeMe COCTOUT U3 CAeAyIO-
IIIX [IIarOB:

! IOpuit BaaenTnHOBIY XOAMH — JOKTOP XMMUYECKMX HayK, ITpodeccop, 3aBeAyiommuii KadpeApoii XUMIIEeCKOTO MaTe-
praaoseeHs, TpopeKTop XapbKOBCKOTO HaIlMOHAaABHOTO YHUBepcnTeTa mmenn B. H. Kapasnna.

2 Cepreit Aaexceesrd MepHbII — KaHAMAAT XMMIIECKIX HayK, CTAPIINIT HAyIHBII COTPYAHUK XMMUIECKOTO (aKybTeTa
XapbKOBCKOIO HaIlMOHAaAbHOTO YHUBepcuTeTa nMmenu B. H. Kapasuna.

> Avurpuit Cepreesuu KoHnseB — KaHAMAAT XMMMWYECKMX HayK, Hay4dHBII COTPYAHMK XMMM4ecKoro ¢akyabreTa
XapbKOBCKOTO HaljMOHaABHOTO YHUBepcuTeTa nMenn B. H. Kapasuna.

* AnroHn Butaaresnd ITaHTe1€/IMOHOB — acIIMpaHT XMMIYIECKOTo (paKybTeTa XapbKOBCKOTO HallMIOHA/ABbHOTO YHUBEPCU-

teta umenu B. H. Kapasuna.
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1. ITaanupoBaHue 1 OCyIIeCTBAEHMe DKCIIe-
pUMeHTa — IIOAy4YeHMe IIepBUYHBIX DKCIIepH-
MeHTaAbHBIX AaHHbIX KOXA.

2. CrpykrypHas nAeHTUPUKaIms MoAeaAn —
BBIOOpP Takoro BuAa (PYHKIIUM ¢ B YpaBHEHUM
(1), cs3pIBaIOIIeM HayaAbHBIN COCTaB CHCTEMBI
C u3MepseMBIMII pPaBHOBECHBIMU XapaKTepu-
cTuKaMn A, 9To nMeronie GpU3NIecKuii CMbICA
IapaMeTphl, HallpuMep, KOHCTaHTBl yCTOMYMBO-
CTM KOMIIA€KCOB, OyAyT IOATOHOYHBIMU Ilapa-
MeTpaMU MOAEAM.

3. IlapameTrpnueckas nageHTUPUKALINA MOAe-
AN — oIlpejeAeHlie IIOATOHOYHBIX IlapaMeTpOB
U3 YCAOBMS «HAUAYYIIEel» (B HEKOTOPOM CMBIC-
2e) anmpokcuManym sasucumoctu (1) Mmogeanio.

4. TlpoBepka cTaTMCTUYECKOM aAeKBaTHOCTU
Mozean. Ecan Mogeanb He agekBaTHa DKCIIepYMeH-
Ty, ee IlepecMaTpUBalOT, BO3BpaIllasch K mary 3.

5. Bepudukamus wmogeau muaAU AUCKPU-
MUHAIIMSA HECKOABKUX aAeKBaTHBIX MOAEAEIL.
AuckpuMMHaLMA IIpedycMaTpuBaeT BHIOOP Ha
OCHOBe TeopeTUYecKMX cOooOpakeHMI MAn (1)
pe3yabTaToB AOIOAHUTEABHBIX DKCII€PUMEHTOB
OAHON MOJEeAN 3 HeCKOABKMX adeKBaTHbIX. [ Ipu
BepuuKauIMy HaUAYYIIMMM apryMeHTaMU B
I10Ab3y MOAEAN IPU3HAIOT ee CIIOCOOHOCTH OINU-
caTb gaHHble KPXA, moaydyeHHbIe He3aBMICIMBIM
DKCIIePUMEHTaAbHBIM METOAOM AU B APYTOIL
00/acTy I1.1aHa DKCIIepUMeHTa, a TakKe He3aBl-
CUMOe TIOATBEp>KAeHIe CcOocCTaBa IIPUCYTCTBYIO-
IIUX B CUCTeMe XUMIIecKnX GopM CTPYKTYPHO
YyBCTBUTEAbBHBIMY MeTOAaMMI MCCAeAOBAHNSL.

Iloctpoenne Moaean IipeAcTaBAsieT COOOI
CAOKHYIO KOMILAEKCHYIO  3ajauy, pellleHne
KOTOpOJ1 TpeOyeT Ha pa3HBIX DTallax IIpuUBAe-
KaTb MeTOABl TEPMOAMHAMUKI ¥ XeMOMeTPUI.
B uwactHOCTH, HEOOXOAMMO OOpaIIaThCsA K Teo-
pUAM IMAaHUPOBAHUs BDKCIepUMeHTa, podacT-
HOTO OLleHNMBaHMs, pelleHus MaTeMaTH4ecKu
HEeKOPPEeKTHBIX 3aJad, MCII0Ab30BaTh CTATMUCTU-
YyecKle ¥ HeCTaTUCTUYeCKVie MeTOAbI IIPOBepKI
aAeKBaTHOCTU U AP.

Drtampr KOXA

1. Ilepsuunvie aKcnepumenmarvrovle daHHble.
OcHoBHBIE TPUHIINIIB I1AaHMPOBAHMS DKCIIe-
pUMeHTa AAsl TOAy4eHUs IEePBUYHBIX AaHHBIX
K®XA xopomo mssectHnl [3, 4]. Ha mpaxTuke,
0/HaKO, 4a/1€KO He BCerja y4aeTcs CII0Ab30BaTh
ONTUMAABHBI  DKCIIEPUMMEHTAAbBHBINI  METOJ,
a TpaHHUIIBI AMalla30Ha KOHIIeHTpallMil peareH-
TOB, B KOTOPOM IIOATOHOYHBIE ITapaMeTphl OIIpe-
AeASIOTCS C HAMBLICIIIe TOYHOCTBIO, MOSKHO TOY-
HO OLIeHUTDb, AUIIb MCCAeAYs y>Ke TOTOBYIO MO-
Aeab. B cuay »Tmx o6cTOATEABCTB MBI 0OCyAMM
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IIOCTPOEeHNe MOJeAl Ha OCHOBE 3aBMCHMOCTeN
COCTaB—CBOJICTBO, MOAyY€HHBIX II0, BO3MOKHO,
HEONTUMAaAbHOMY IIAaHy, CYMTas BBIPaOOTKY
PpeKOMeHAaLMII 110 M3MEeHEHUIO I1AaHa DKCIIepu-
MEeHTa OJHVM U3 pe3yAbTaToOB MCCAeAOBaH.

2. Cmpyxmypnasn udeHmuPuxayus moodeau.
Bua ¢ynkumm ¢ ompeaeasercs Tpems IpPyIl-
namm ypasHeHmuit [2]: 1) ypaBHeHMAMM CBA3U
U3MepPsIeMOIo CBOMCTBA A C PaBHOBECHBIM CO-
CTaBoM; 2) ypaBHEHUsAMMU MaTepuaabHOIO Oa-
AaHca; 3) ypaBHEeHIAMM 3aKOHa AEVICTBUS Macc
(34M). OcHoBHBIE DKCIIepUMeHTaAbHble MeTO-
ABI MICCA€AOBaHIs PaBHOBECUII MO3BOASIOT M3-
MepsITh AVHEIIHble KOMOMHAIMM pPaBHOBECHBIX
KOHITeHTparnmii xummdecknx ¢popm. Toraa

s
A= i [Lily 2)
i1

rae L. — pearenTsl, S — X KOAUYECTBO, [L. ], — pas-
HOBeCHas1 KOHIleHTpanus L, B k-it cmecn, o~ u3-
BECTHBII 1AM OAAe>Kallnii olpeeAeHNIO dak-
TOP MHTEHCUBHOCTY peareHTa L, 445 aHaauTiye-
ckoit nosuuuu A ITpu popmyanposke ycaosuii
MaTepuaabHOro OasaHca yA00HO peakIjum B CU-
cTeMe 3aIlMcaTh B KaHOHI4ecKoit popme [5]:

Y
D viBj =L, (3)
ia

IAe Vv, — CTeXuoMeTpudyeckie KOPQUIIMEeHTE,
B; — 0AMHO>eCTBO peareHTOB, Ha3bIBaEMOE He-
3aBUCHMBIMU  KOMITIOHeHTamu. Hesasucumble
KOMITOHEHTHI B, Apyr B Apyra npu peaxiusx He
IIepexo4sT, U, CAeaoBaTeAbHO, MHBapMaHTaMU
CHUCTeMBI SBASIOTCS KOAMYEeCTBa BelljecTBa KOM-
1TOHeHTOB. Ecam peakiium IIpoucxoAsT B pacTBoO-
pax, oObeM KOTOPBIX IIpPM DTOM He MeHseTcs,
UHBapMaHTaMU SABAAIOTCA M OOIIye (aHaAUTH-
JecKye) KOHI[eHTpaI[uy KOMIIOHeHTOB:

S S
tj =22V eL) =2 vy [Li] i=12..Y ()
i=1 i=1

rae ¢(L) — HadaabHble (UM3BECTHBIE IIO YCAOBU-
sM CMeIlMBaHWs peareHToB) KOHIeHTpauunu L, .
Ocraercs 3anmncars ypasHeHust 34M mamn, dro
DKBMBA/AEHTHO, BbIPaKeHMSI AAsS XUMMUYECKMX
IIOTEHIIMAaA0B peareHToB. Jas peakluii B Maao-
IIOASIPHBIX PaCTBOPUTEASX M BOAHBIX pacTBOpax
c AoOaBKaMM M30BITKa (POHOBOIO DAEKTPOAUTA
MO>XKHO IPVHATH, YTO KODPPUITMEHTHI aKTUBHO-
CTU XMMMYIecKNX (pOpPM IPU peaKIAX OCTAIOTCs
HeM3MEeHHBIMM, U 3aIllMChIBaTh ypaBHeHus 3/M

B BUAe: s
[Li]=expsIng; + > vyIn[ B; |7, ®)
=i
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rae [B].] — paBHOBECHbIE KOHIIEHTpalii He3aBu-
CUMBIX KOMIIOHEHTOB, [3, — KOHIIEHTpaIMOHHAs
KOHCTaHTa YCTOMYMBOCTY XUMUIECKOV (POPMEI
L.

Mogaean co CTPyKTypoOli, 3agaHHON ypaBHe-
HUsAMU (2)—(5), IPUMEHSIOT 445 OIMCaHUS paB-
HOBeCUI1 B pacTBOpaX, DKCTPaKIIMOHHBIX paBHO-
BeCIi, paBHOBECUIL B CICTeMe pacTBOP — 0Ca40K
u Ap.

Aas psiga 00BEKTOB, O4HAKO, HeOOXOAMMa Ta-
Kas moaupukanus 3/4M, xoTopas yduTbiBada
On1 Haanune »PQPeKToB, 3aBeJOMO OTCYTCTBYIO-
X B cAy4yae peakIUil B pacTBOpax, HO BeCcbMa
XapaKTepHBIX AAsl accolMallii HU3KOMOAEKY-
ASPHBIX peareHTOB («AMraHAOB») C IIeHTpaMU
CBA3bIBaHMUA (OBITh MOXKET, M DHepreTMdecKu
HeDKBMBA/A€HTHBIMI) Ha ITOBEPXHOCTM, B3alIMO-
AEVICTBUSI AMTaHAOB C MaKpOMOAEKyAaMU U Ap.

Crernmaanctel B 004acT agcopOumm 4acro
00cy>kAa10T 5T1 9(PPeKTH B TEpMUHAX «DHEpTe-
TUYECKOV HeOAHOPOAHOCTM ITOBEPXHOCTU» (CM,
Harpumep, [6-9]), mpeumyIecTBeHHO, OMOTpa-
(1)1/[11&1(0171 (T. e. MMMaHEHTHO IIpUCYyIIeN IIO-
sBepxHoctu) [10]. B caydae cBsasbiBanms auranga
M nentpamn Q ¢ oOpasoBaHmeM KOMIIAeKca
MQ K
M+Q = MQ, (6)

rae K — KoHcTaHTa CpoOACTBa, IO DKCIIEPUMEH-
TaAbHOV 3aBMICMMOCTM CTeIleHel 3arlOAHeHMV
neHtpos Q aurangamu (f, 0 < f < 1) ot paBHO-
BeCHOI KOHIleHTpanumu auradda ([M]) naxoasr
IIAOTHOCTb paclipejeAeHNs] ILIeHTPOB IIO0 KOH-
crantam cpoactsa (p(K) = 0). Aas sToro permaior
ypasHeHne @pearoarMa nepBoro poaa:

F(IM)=[ 0" (IM],K)- p(K)dK . (7)
0

T/e AP0 UHTeTpaAbHOIO ypasHeHus 0°<([M], K) —
A0KaAbHasl M30TepMa CBsI3bIBaHILL. B mpocreiiiem
cAydJae, KOTAa 9AeKTpocTaTideckumy sgpdeKkramu
U JAaTepaAbHBIMM B3aUMOJEVICTBMAMU MOXKHO
ripeHeOpeus, siapo 0°([M], K) ceoanTcs K ypasHe-
HIIO U30TepMbI /leHrmiopa:

glocal (v, k) = KM ®)
14K [M]

Kpome 6norpaduaeckoir HEOAHOPOAHOCTH, Ha
IIpOLIeCChl CBS3BIBAHUSA AUTAaHAOB MOTYT BAMSTDH
9] PeKTs HBOAIOIINOHHON HEOAHOPOAHOCTH [2],
BO3HMKaIOIINe BCAeACTBIE AaTepaAbHBIX B3alIMO-
AEVICTBUM, DAEKTPOCTATMYECKOrO OTTAaAKMBAHIS
copbata OT 3apsKeHHON IIOBEPXHOCTU M Ap.
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DBOAIOLMOHHAsA HEOAHOPOAHOCTh MEHSeT CPOA-
CTBO IIEHTPOB CBS3BIBAHII K AUTaHAAM C POCTOM
CTelleHM 3alioAHeHUs LeHTpoB. CaeayeT oTMe-
TUTH, YTO BU/A M3OTEPMBI CBA3bIBAHUS HE II03BO-
As€T 3aKAI09UTh, KaKOJ 13 TUIIOB HEOAHOPOAHO-
ctu uau oba Turta umeroT mecro [11, 12].

B xumMnun noanmMepos u 6moxuMmnn 60apIiee
pacrpocTpaHeHne MOAyIYUAN IIpeACTaBAeHNs O
«koormepaTtuBHEIX aPpdekrax» [13-15]. ITo cyTn,
«koorepatusHble 3PPEKTH» — HTO IIPOCTO MHOE
Ha3BaHMe 9HBOAIOIIMOHHON HEOAHOPOAHOCTI.
AecTBUTeAbHO, KaK yKasbiBaloT B [15], «koome-
partuBHbIe P PEKTH YBeANUNBAIOT CPOACTBO AU-
raHAa K ILIEHTPY CBS3BIBaHUS (IOAOKMTeAbHasI
KOOIIepaTMBHOCTD) MAM CHIDKAIOT ero (oTpu-
LlaTeAbHasl KOOIIEpPaTMBHOCTL) C 3all0AHEHUEM
LIeHTPOB CBA3bIBaHMA». Ellle B paHHUX paboTax
[16-18] n pynaamenTaabHBIX yueOHMKax [19, 20]
oTpakeH TOT (aKT, 4To, MOA00HO sPdeKTam
®HepreTM4IecKoil HeOAHOPOAHOCTY, OAVHAKOBBIE
KoorepaTuBHbIe 9PPEKTH MOTYT OBITH 00YCA0B-
AeHBl KaK B3alMOJEVICTBUAMU MeXAy coces-
HUMI IIeHTpaMM CBs3BIBaHM, 001a4aioImyMu
OAVHAKOBBIM XapaKTepUCTUIECKNM CpPOACTBOM
K AUTaHAAM, TaK M 3all0/AHEHMeM IIeHTPOB, 00-
AaAaoIINX pa3ANYHBIM CPOACTBOM K AUTaHAAM.

Cpean 11oaxoA0B, TTO3BOASIOIINIX BBISIBUTD U
KOAMYEeCTBeHHO OIMcaTh KOOIlepaTyBHbIe 3(¢-
(exTsI, OCOOOE MeCTO 3aHMMaeT MOJAeAb I0AU-
JAeHTaTHOTO cBs3biBaHMs [21-25]. Dta Moaean
IpeAcTaBAseT COOOM YacTHBIN cAydail OOImert
peleToYHoNn Mmojean [24]. B Helt peakIIOHHYIO
IIOBEPXHOCTh pacCMaTPMBaIOT KaK COBOKYITHOCTD
MIOAVAEHTATHBIX LIEHTPOB Qz, Ka>KABIIT U3 KOTO-
PBIX BKAIOYaeT Z aKTUBHBIX IpyHIl Q, a yAeAbHbIe
KOHIIEHTPAIUN IIeHTPOB Qz paBHbI ?Q, rae t, -
oOmrast ygeabHasl KOHIIEHTpauus TpyIIII.
Cssi3bIBaHMe AUTaHAA C IeHTpaMu Qz paccMa-
TPpMBAIOT KaK CTyIleH4JaThIl IIPOIiecc, ONChIBae-
MBI Z KOHCTaHTaMu pasHosecws B.7, rae i — Ho-
Mep CTyIIeHI.

Mogeap 1103B0AsI€T ONMCBIBATL DKCIIEPUMEH-
TaAbHBIE M30T€PMBI CBA3BIBAaHUS O€3 M3AUIITHIX
ycaoxHeHui1. [Toctpoenne moaean HauMHaeTCs
C UCIBITaHUSI Maaoro 3HadeHms Z. CooTBercrT-
ByIOIITVe KOHCTaHTHI paBHOBecus B paccamThI-
BalOT, MUHMMM3UPYs KpUTepUaAbHYIO (PYHK-
LIMIO, XapaKTepU3YIOIIyI0 KadyecTBO alIlpOKCHU-
Maluy DKCIlepuMeHTa MoJgeablo. Ecan moaean
C MaAbIM YMCAOM IIOATOHOYHBIX IIapaMeTpoOB
HeaJeKBaTHa BKCIePUMEHTYy, yBeAUdMBaloT Z
U BBIIIOAHAIOT HOBBIe pacdeTsl 7. HpoufeAypy
IOBTOPSIIOT A0 HaxOXJAeHUs ajgeKBaTHOM MoO-
dean. Takasi crparermst mpeaoTBpallaeTr IIo-
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CTpoeHMe U3OLITOYHBIX MOJeAell, He CTOABKO
U3BAEKAIOINX U3 pe3yAbTaTOB M3MEepeHUIl Co-
AeprKarteapHyI0 MHQPOPMAIINIO, CKOABKO OIN-
CHIBAIOIINX DKCIIepMMeHTaAbHbIN mrymM. Kpome
TOTO, Pe3yAbTaTbl MOAEAMPOBaHNUs IO3BOASIIOT
A€TKO CyAUTHh O HaAMYMM U XapaKTepe KOoIle-
paTUBHEIX 9(PPEeKTOB (PBOAIOLIVOHHON HEOAHO-
poAHOCTM). B OTCyTCTBME KOOIepaTUBHBIX D-
(dpexTOB (MAeaabHOe CBA3BIBaAHUE) IIPUCOEAVHE-
HIe ANTaHAOB K Ka’K40MY aKTMBHOMY IIeHTpy Q
OIINIChIBaeT eAVHCTBeHHasl XapaKTepucTudecKas
KOHCTaHTa paBHOBecu:A. B ®ToM caydyae OTHO-
IeHNsI CTyIeHJYaThIX KOHCTAaHT' (IapameTpoB
MOAeAM TIOAUAEHTaTHOTO CBsi3biBaHums) K& /K®
paBHBI cTatctideckuM ¢akropam. IIpu moao-
SKUTEABHOI KOOIIEPATVBHOCTY DT OTHOIIEHIUS
IIPeBOCXOASAT CTaTUCTIIecKye (paKTOPHI, IIPU OT-
puIaTeabHO — MeHbIle ux. Ilpnu orpuratean-
HOJI KOOIIepaTMBHOCTU MAM B OTCYTCTBUE KOO-
repaTuBHBIX 9(QQPeKTOB CIIpaBeAAnBa ClUCTeMa
HEpaBeHCTB

K& <K@ <. <Ki?) . )

HapyiieHne xotst 651 OAHOTO 13 HEpaBeHCTB
YeTKO yKa3blBaeT Ha I10A0XKUTeAbHble KOOIle-
patusHble 9PdekTr. Eme o4HO A0CTOMHCTBO
MOJeAM CBS3aHO C ee CIIOCOOHOCTBIO MeT0A0.40-
rmyecky oObeAVHUTh TPaKTOBKY paBHOBECHUII B
TepMIHaX KOOIlepaTUBHAIX 9(PPeKToB 1 O1orpa-
¢puyeckoil PHepreTMIECcKoll HEOAHOPOAHOCTI.
MsBectHo [26-28], 4TO y MHOTOKMCAOTHOIO OC-
HOBaHU:A B, ClTOCOOHOTO MPUCOEAVHATD i IOHOB
H*, xpusasa pH-merpuyeckoro tmtposaHus Ta-
Kasl Ke, KaK y 9KBUMOASPHOI CMeCH iy TUIIOTeTU-
YeCKIX OAHOKMCAOTHBIX OCHOBaHMI. [Toaydens
¢opMyabl, CBA3BIBAIOIINE KOHCTAHTBHI IIPOTO-
HU3aIUM OAHOKUCAOTHBIX OcHOBaHuM (K)) ¢ 00-
MMM KOHCTaHTaMM MPOTOHu3anuu (A ) MHO-
TOKICAOTHOIO OCHOBaHU: [26-28]. Hampumep,

npuy =3

=K +K,+K, % =K-K+K-K+K-K,
=K K, K, (10)

Taxum oOpasoMm, ecan yaaeTcs onmcaTh U30-
TepMY CBA3BIBaHI, Ipeariolaras Haaudue Y He-
3aBUICHMBIX LIEHTPOB Q, IPUCYTCTBYIOIINX B paB-
HBIX KOHIIEHTpalyAX (9TOT YaCTHBIN CAydail MO-
Aean Ouorpaduyeckoil HeOAHOPOAHOCTU OCO-
OeHHO YacTO MCIOAB3YIOT B OMOXUMUM M XUMUN
T'YMYCOBBIX KCAOT [29-31]), 8Ty n3otepmy CTOAb

10. B. XonuH

>Ke ageKBaTHO BOCIIpOM3BeAeT MOAeAb IOANUAeH-
TaTHOTO CBA3BIBAHNS, paccMaTpUBalonias y-CTy-
IleHJaToe IIpUcoeAVHeHIe AUTaHAOB K Y-AeH-
TaTHOMY IIeHTpy. Bripouem, npu Heobxogaumo-
CTU IOAYYUTh Pa3BePHYTYIO KOAMYECTBEHHYIO
nHdopmaIuio o 6uorpapuyeckoit sHepreTIde-
CKOJ1 HEOAHOPOAHOCTH, MOAeAb IOANAEHTaTHO-
IO CBA3BIBAHIA OKa3bIBAeTCs He0CTaTOYHOIA.

Heanmne Takke OTMETUTh TO HeEIIPUHIIU-
IIMa/bHOE, HO Cephe3HO obJerdaioniee paboTy
OOCTOSTEABCTBO, YTO AAsl TlapaMeTpU4ecKom
nAeHTUPUKAIUN MOAEAN TIOAUAEHTaTHOTO CBs-
3bIBAHI IIPUTOAHBI Oe3 KaKoil-A100 agarnTalium
IIPpaKTUYeCKM BCe KOMIILIOTEpPHBIE ITPOTPaMMBI,
paspaboTaHHbIe 445 MOJAEAUPOBaHMS paBHOBe-
CUIL B pacTBOpax.

3. IHapamempuueckas  udenmudurxayus
u anaius adexeamuocmu modeau. IIpu mapamer-
pudeckoit MAeHTU(PUKAIUU OIpPeAeAsIOT AVC-
KpeTHble IlepeMeHHble — KOAMYeCTBO COPTOB
XUMUYEeCcKUX popM, UX CTeXMOMEeTPUIEeCKIII COo-
cras L, 3HaueHne rapaMerpa Z B MOAEAU TIOAU-
AEHTaTHOIO CBA3BIBAHMA U T. II., @ TaK>Ke Herpe-
PBIBHBIE ITIepeMeHHbIe — HeM3BeCTHBIe KOHCTAHThI
paBHoBecus B, GaKTOPBl MHTEHCUBHOCTM O,
IIA0THOCTh paclpejeAeHNs] aKTUBHBIX IIeHTPOB
110 KOHCTaHTaM cBsa3biBaHus p(K) n ap.

3agava IapaMeTpryecKoil MAeHTUPUKAIUN
OTHOCUTCSI K KAacCy HEeKOPPeKTHO IIOCTaBAeH-
HpIX. B Takmx 3agauax nHeOGoabpmime (Ha ypoOB-
He 9KCIIepMMeHTaAbHOTO IIyMa) BO3MYIIEeHM
BXOAHBIX JaHHBIX MOTYT BBI3bIBATh CKOAb YTOAHO
0oabIINe BO3MYIIEHUs pellleHnil, ¥ BO3MOXKHO
MHO>KECTBO MOJeAel, BOCIIPOM3BOAAIINX DKC-
IlepMMeHTaAbHble JaHHBIE B IIpejedax MX IIO0-
IPEIIHOCTEVA.

MeToa040r1: 1 YMCA€HHBIE METOABI TapaMe-
TPUYECKON UAeHTUPUKAIIUN MoJeaeil pa3HOTo
TUIa CUABHO oTAmyaiorcs. Vicropusa passutms
MEeTOAOB U Psij4 COBPE@MEHHBIX AOCTVKeHUI B
IapaMeTpuUJdeckoil MUAeHTU(PUKALIUU MOAeAN
Ouorpaduyeckoil HeEOAHOPOAHOCTHU IIpeACTaB-
AeHbl B paborax [6, 8, 11, 32-38]. B Hacrosmen
paboTte oOcyXgaeTcs INapameTpuyeckas UAeH-
TduKanus MoJeaeri, ONMCHBAIOIINX PaBHOBe-
C1sl B pacTBOpe, a TakKe Mpo0AeMBbl, CBsI3aHHbIe
C ompeaeleHNeM COPOIIMOHHON (MOHOOOMEeH-
HOI1) eMKOCT! MaTep1aAoB.

BcaeacTBe maTtemaTHueckoii HeKOpPpPeKTHO-
CTHU 3a4auM apaMeTpUIecKol NAeHTU(PUKaLIII
11 HEOOXOAMMOCTY ONIpeAeAsTh KaK AMCKPeTHBIE,
TaK ¥ HeIlpepbIBHbIE IIepeMeHHble, HeBO3MOXK-

z
! CTymeHyaThie KOHCTAHTHI PABHOBECHST CBSI3AHBI C 0BIMMY cooTHOeHneM B2 = K@),
i=L
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Hoc Erat in Fatis

HO CO34aTh HEKyI0 YHUBEPCAAbHYIO CTpaTermuio
roctpoeHnss modeaer. Hanboaee ycremnrHsiMu
OKa3bIBAIOTCs CTpaTerny MOAEAVPOBaHNS «CHU-
3y-BBEpX» — OT HeaAeKBaTHOM MCXOAHON MOAeAN,
yepes 0oee ageKBaTHbIe, K O4HON 1AM HECKOAb-
KuM npuemaeMbiM. ITo cyTtu, Takoit moaxog mo-
XOX Ha HOIIaroByl0 perpeccuio, ¢ TeM TOAbKO
oTAMYMEM, 4YTO AAsl Ha3HadeHUs IlepeMeHHOI],
BKAIO4aeMOI B MOZeAb (CTeXMOMeTPIUIeCKOTO COo-
CTaBa KOMILA€KCA, y4eT KOTOPOIo AO/AXKEH yAyd-
IIIATD OIJCaHMe DKCIIePMMeHTa), Hy>KHBI 0COObIe
npasuia. AnpuopHoe GpopMupoBaHre 40 Hada-
Aa 0OpabOTKM AaHHBIX BDKCIIepUMEHTa 3aKpbl-
TOTO TIEpPeYHs BO3MOXKHBIX XMMMUIECKUX Ppopm
[39-43] xoTsa 1 momoraer B psje cAydaeB aBTO-
MaTU3MpOBaTh MOCTPOEHNE MOAeAel, He TapaH-
TUPYeT, KOHeYHO, ycIIexa Bo Bcex caydasx. boaee
IIPOTPEeCCUBHBIM MPeACTaBAsSeTCsI IOAX0A, B KO-
TOPOM COCTaB BBOAVIMBIX B MOA€Ab XMMUYECKIX
Jopm ompeaeasioT Mo MUTOraM JICCAEAOBAHILL
poOHoIt Mogean. Takoil 11oaxo4, OCHOBaHHBIN
Ha Teopuy OOOOIIeHHBIX Oy(epHBIX CBONCTB,
pasBut A. A. Byraesckum [44]. [Tpumensis meTog
Byraesckoro (kak, BIIpoueM, I ApyIue CIIOCOOBI
IIOMCKA COCTaBa XMMMUIECKMX (OpM), KaKABIN
pa3 IpUXOAUTCs AeAaThb TPYAHBIN BBIOOP, OTBe-
Jasi Ha BOIIPOC: YKa3bIBalOT A O0AbIIINe HeBA3KI
MEeXAY PacyeToM M DKCIIEPMMEHTOM Ha HeloA-
HOTY MOJAeAN An00 Ha HaAudue cAyJaiHbIX IIPo-
MaxoB (BLIOPOCOB) B AQHHBIX?

Koraa sagaHbl AMCKpeTHbBIe IlepeMeHHbIe —
9ICAO0 XUMMUIECKUX POpM S U MX CTEXMOMETPH-
gecknit coctas (KO3pPUITMEHTEI v; 3BECTHBI),
pacdery mnoJaexaTr ABse IPYyIIbl IIapaMeTpPOB:
HEM3BECTHBIE ~KOHCTaHTBl  yCTOMYMBOCTU 3,
i=1,2,...,p; p<Su PakTOpHl UHTEHCUBHOCTU a,
Aas1 () peareHToB Li. Taxum obpasom, ob1ee unic-
A0 MCKOMBIX ITapaMeTpoB (pa3MepHOCTh BEKTO-
pa 6, cogep:kalllero Bce HeM3BeCTHBIE ITapaMeT-
poI B o)

z=p+ AxQ < NxA. (11)

PacueT KOHCTaHT yCTOMYMBOCTU U (PAKTOPOB
VHTEHCUBHOCTM KOMIIAEKCOB  OCYILeCTBASIOT
Y1CAE€HHO. B KauecTBe OIleHKM MCTUHHBIX 3HaJYe-
HIII MICKOMBIX ITapaMeTPOB IPUMHUMAIOT TaKOM
BeKTOp 0 (HaOop IoAAeKaIux olpeieAeHUIO
B, o), KOTOpPHIN OOpalaeT B MUHUMYM BbIOpaH-
HYIO KpUTepUaAbHYIO PyHKIIUIO U:

6 =arg minU (0). (12)

Co BpeMeHn orxoga B cepeauHe 60-X rogos
XX Beka OT rpaduuecKux MeToA0B apaMeTpl-
yecKkoil MAeHTUUKaIuu U BILAOTh A0 KOHIIA

. — =

90-x T040B Y XMMIKOB He BO3HMKAaAO BOIIpoca O
Buge Kputepusa U: BO Bcex KOMIBIOTEPHBIX ITPO-
rpaMMax ero 3ajabaaAy Kak B3BeIlIeHHYIO CYMMY
KBaApaToB HeB:A3O0K [3, 4, 39, 4143, 45]:

A N
U®=>pE), (13)

1=1k=1

rAe KBagpatudHas GpyHKOus norepsb pEy) = g2
B3BEILIeHHAS HEBSI3KA &y = /Wi - Ay, W, — CTaTUCTU-
Jeckmii Bec uamepenus A, W,=1/6*(A)), 6*(A,) -
AUCIIEpCHST A, HEBS3KA A= APAIT — A%XeT,

OcHOBOII A4s1 Takoro BBIOOpa CAyXKnAa He
TOABKO IIPOCTOTa pacyeTHOI CXeMBI MeTOAa Ha-
MeHbMX KBagpatos (MHK), Ho 1 coobpakeHns,
OCHOBaHHbIe Ha MeTOJe MaKCUMyMa IIpaBAOIIo-
Aobmus. Ecan 1) mamepeHns: He3aBUCUMEBI, 2) Bce
IlepeMeHHble, KOHTPOAUPYIOIIUEe yCAOBUS DKC-
IepyMeHTa, 3aJaHbl TOYHO U 3) IIOTPeITHOCTU
BeAUYMH A, pacripeseaeHsl 1o 3akoHy l'aycca, To
IIpY UCIIOAB30BaHNM B PpyHKIMOHAle (13) KBaa-
paTu4yHOM (PYHKIIMM IOTeph OLIeHKNU IlapaMeT-
POB 0 ABASIOTCSA aCUMIITOTUYECKY DPPEKTUBHbI-
MU, HECMEIIIEHHBIMU U COCTOSTeABHBIMU [46].

OrcyrcTBue xoppeasauun (B 4acTHOCTM, aB-
TOKOppeAsINU) MeXJy HalAIoAeHusAMHu obe-
CIlednBaeTcsl Ha CTaguM IIpOBeAeHIs DKCIlepu-
MeHTa. AOCOAIOTHO TOYHO BBIIIOAHUTL BTOpOE
TpeOoBaHMe HEBO3MOXKHO, OAHAKO MOXKHO A0-
OUTBCsI, YTOOBI HOTPEITHOCTh (PaKTOPOB (IIepe-
MEHHBIX, 3aJaloIINX YCAOBMS BDKCIIepUMEHTa)
OBlaa HAMHOTO MeHbIIIe ITOTPEIITHOCTY OTKAMKOB
A,. B xyamem caydae MOXKHO BOCITIOAb30BaThCSI
KOH(AIODHTHBIM aHAAM30M, KOTOPBI, Kak IIpa-
BIAO, AaeT OLleHKM 0, MaA0 OTAMYAIOIIECS OT
ortenok MHK [47]. Hanboaee onacHo Hapylile-
HIe TpeTbero ycaosus. CoraacHo IeHTpaAbHO
IpeaeAbHON TeopeMe, 3akoH laycca saBasercs
IpeAeAbHBIM, UTO paccCMaTpMBaA0OCh KaK Teope-
TIYeCKoe OCHOBaHMe AAsl 3ajaHUsl KBaApaTud-
HOII pyHKIIMM ITOTepb. Bompoc o ToM, KakoBoO Ha
caMOM JeJe paclipejeaeHre SKCIepuMeHTaAb-
HBIX IIOTPEITHOCTeN, 1CCAeA0BaH He OYeHb IT0A-
pobHo. Bce ke, Kak MOXKHO CyAUTb 110 AaHHBIM,
IIpUBeAeHHBIM B pabotax [48, 49], B oueHb MHO-
TUX cAydasiX TMIIOTe3a O HOpMaAbHOM pacrpeje-
A€HUN He MOATBep>KAaeTcs, a peaabHble Maccu-
BBl JaHHBIX Bcerga Ha 5-10 % 3acopeHsI ITpoMa-
xamu. Ecan pacnpeseaenue morpemHocreit A,
1MeeT XBOCTHI, 0OJee AAVMHHBIE, Y4eM HOpMaab-
Hoe pacnipegeaenne, MHK-onienkn craHOBATCS
cMellleHHbIMY, He®(PPeKTUBHLIMI U HEeCOCTOs-
TeabHbIMH [50]. O aa1HE XBOCTOB yA00HO CyAUTD
I10 BeAn4MHe BHIDOPOYHOTO DKCIlecca

< 93



v2=Ma/(2)* -3, (14)

rae fip u fig — BTOpOII (aMicTIepCus) U YeTBePThIN
BBIOOPOYHBIE IIeHTpaAbHble MOMEHTHI pacipese-
AEHUS HeBSI30K §,. /1451 HOpMaAbHOTO pacripese-
aenus y, = 0, Aas1 pacripeaeaeHun ¢ AAUHHBIMA
xgoctamnu Y, > 0 (Harpumep, Aas pacmpegese-
Hus /anaaca vy, = 3) [51]. Ecan pacripeaeaenue
IIOTPEITHOCTeN A, MMeeT XBOCTHI Doaee AAMH-
Hble, Y4eM HOpMaAbHOe paclipejeleHne, BMeCTo
MHK a5 mapameTpudeckoil naeHTU(UKaIum
cleayeT MCIIOAb30BaTh poOacTHEIE METOABI pac-
yeTa IapaMeTpOB, B KOTOPBIX MEH:TCSI BUA
$yHKIIMM TTOTeph B KpUTEpMAaABHOM (PYHKIIN-
oHaze (13). PobacTHBIMU SIBASIIOTCS METOJ, Hal-
MeHbIMX Moayaen (L -ouenku, MHM) [52, 53],
pasanuHble BuAbl M-onenok [46, 53-56] u ap.
Ha namr B3rasa, podacTHBIN MeTOJ, OlleHMBaH
>KeJaTeAbHO BBIOMpaTh, TaKXKe OCHOBBIBAsICh Ha
IIPUHIINMIIe MaKCMyMa IIpaBA0IoA00Ms.

Kak mokazano B [53], He TOABKO 3aKOH pac-
npegeaenns l'aycca, Ho u 3akoH /lamaaca Mo-
JKeT BBICTyIIaTh B KauyecTBe mHpegeapHoro. Ilpu
corzacum pacrpeaeaeHus MOorpertHocTen A, ¢
3akoHOM /larizaca MeToZ MaKCUMyMa IIpaBAo-
110400 444 OAy4YeHIsI OLIeHOK ITapaMeTpoB C
OIITMMAaAbHBIMU CBOVICTBAMMU PEKOMEHAYeT MU-
HUMU3UPOBATh KPUTEPUI

AN
U(9)=IZZ‘5||<‘ ) (15)

=1k=1

T. €. pacCIUTHIBATh ITapaMeTpsl 6 MeTo40M Hau-
MEHBIINX MOAYAEVA.

M3BecTHO, 4TO ycaoBus GpopMUpoOBaHUs 000-
UX IpeAeAbHBIX 3aKOHOB pacIpejeAeHNs AAs
SKCIepYMeHTaTopa IIpaKTUYecKy HepasAndu-
Mbl [53, 57], a MHK u MHM sBasioTcst paBHO
oOocHoBaHHBIMI. HaiiT xommpommcc mo3Bo-
As10T M-orienkn XprobOepa [49, 54], yaauHo co-
yetaromme csoricrea MHK 1 MHM. M-ouieHku
XpioOepa OOOCHOBBIBAIOTCSI METOAOM MaKCHU-
MyMa IpaBAOIIOA00Ms, ecAu paclpeeleHre
IIOTPeIITHOCTel IMOAUMHSAETCS «MOAeAU TIPyObIX
IIPOMAaxO0B», KOT4a CBOVICTBA A, M3MEpEeHHI C I10-
TPeIIHOCTAMH €, IIIOTHOCTD paciipejeaeHust KO-
TOPBIX 3agaeTcs PopMyA0it

p(e) = [(100 —8)-% (0, Oreyed) + Sh(@]/ 100, (16

rae ©(0, o, ) — TIAOTHOCTh HOPMAABHOTO pacrpe-

AeAeHIUs C HyAeBbIM CPeJHUM U CTaHAAPTHBIM

OTKAOHEHMeM G, h(g) — LAOTHOCTh BEPOATHOC-
aycc
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TU TPYOBIX IPOMaxoB (IIAOTHOCTDL paclipejese-
HIS C AAVIHHBIMMY XBOCTaMI, B KaueCcTBe KOTOPO-
rO MOXKeT BBICTYIIaTh M IIAOTHOCTD paclipejee-
Husl /laniaaca),  — MHTEHCUBHOCTD IIPOMAxoB, %.

®ynknusa norepb a4 M-onenok Xpiobepa
IIpUHUMAaeT B/,

0.5-E_.|2k TIpH |§|k|§cout

Cout '|§Ik| -05- Cgut npu |§Ik| > Cout

P(gi) = ’ (17)

rAe KOHCTaHTa C,, 3aBUCUT OT 3HadyeHus O.
CaeayeT OTMETHUTD, UYTO HU allpMOPHO, HU ario-
CTepMOPHO MHTEHCUBHOCTh TPYOBIX ITPOMaxoB
OIpeAeANTh HEBO3MOXHO. AHaAU3 AAaHHBIX C
nomoupio M-orjeHok XpioOepa oOaajaeT IIO-
BBIIIIEHHOJ TIMOKOCTBIO: IIO CpPaBHEHMIO C Me-
TOAOM HaMMEHBIIUX KBalpaToOB IOSBASETCS
HOBasl BapbpupyeMas IlepeMeHHasl — IIPOLIeHT
rnpomaxos d. 3HaueHne & = 0 orseuaer MHK,
a & =100 % — MHM. ObpaboTka AaHHBIX IIPU
3adaHuy pasHeIx O B uHTepBade 0 < 6 < 100 %
1103BOAsIeT HaWTU pellleHne, Mal0uyBCTBUTeAb-
HOe K OTCTYILAeHMIO OT I'MIIOTe3bl O HOpMaaAb-
HOM PpacrpejeleHNN DKCIIepUMeHTaAbHBIX I10-
rpemtHocTeit. VicplTaHMe pa3AMYHBIX TMIIOTe3
O CTaTUCTMYECKMX CBOVICTBAX M3MepeHMIl (Ba-
pbupoBaHue ) — 0OAHO M3 BaKHEMIINX CPeACTB
TeOpuM aHaAu3a AaHHBIX. B paccmaTrpusaemoin
3ajadye OHO aJalTUpyeT Hpolleaypy Hapamer-
pudeckoit uaeHTUPUKAIUM K OCOOEHHOCTIM
0oOpabaTbIBaeMBIX AaHHBIX.

Toueunsle orleHKN 0%, COOTBETCTBYIOIIVIE MU-
HUMYMY KpUTepuaabHOTo (PyHKI[MOHAAa, MMe-
IOT He CAMIIIKOM BBICOKYIO 1JeHHOCTh. BMecTo TO-
YeyHBIX OIIeHOK IIpaBUAbHee OIpeeasiTh JOBe-
puTeapHyIo 06aacTh R, B KOTOPOJI BEPOSTHOCT
HaxOXAeHns 0, cocraBasier

I:>(etrue € RO)ZV, (18)

rae Y — HeKOTopasl 3ajaBaeMasi BepOATHOCTD (Ha-
npumep, 0.95). Bmecre ¢ omenkamm 0° BhramC-
AsleTCsl MX KoBapHuallMoHHas Martpumna D(0%),
pasMepHOCTBIO zxz. Toraa MOXHO IOCTPOUTH
Z-MepPHBIIl DAAUIICON, OIPaHMYMBAIOIIUI A0-
BepuUTeAbHyIO0 oOOaacth R, ¢ mpubanKeHHON
BepoATHOCTEIO 100y %. Ero nenTp pasmernien B
TOuKe 0%, a TpaHMIIBI 3a4a10TCs ycAOBYEeM [58]

(67-0)xD(07)x(6"-0) =z-F (17,2, ), (19)

rae F(1-y, z, f) — y-nmpoueHTHas TOYKa pacrpese-
aenus Ouitiepa ¢ f cTerneHsaMu CBOOOABL.
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ITocae pacuyera mapameTpoB O IpPOBEpSIOT
aaeKBaTHOCTh MoJeAln. Ecan B3BelIeHHbIe HEBSI3-
Ku §, — He3aBUCKUMBIE CAydallHbleé HOPMaAbHO
pacnpeseseHHble BeAUYMHBI C HYAEBBIM Cpej-
HUM U €AVMHUYHOU AVCIepCHer, TO BeAndYuHa
= SS - f , rae ocraTo4Has AVCIIEPCIS

=—ZZ§|k

1=1k=1

2
Xexp

pacripejeaeHa Kak y> ¢ f CTeIIeHAMM CBOOOABI I
MaTeMaTtudeckum oxmnganmem 1 [58]. Moaeas
NPU3HAIOT aAeKBaTHONM, eCAU AAs 3aAaHHOTO
YPOBH: 3HauMMOCTH 0. (Kak npasuao, 0.05) crpa-
BeAA1BO HEPaBEHCTBO

ngp = sg’f < Xz(f ,0), (21)

rae x*(f,a) —100a-mmporieHTHasI TOUKa pacipee-
AeHus ¥ A48 f crernieHeit ceo0oasl. I1pu ucroas-
3oBaHUM M-o11eHOK Kputepuii (21) Moaguduiinu-
pyeM, KOppeKTUPYsI UMCAO CTelleHell CBOOOABI
[50]:
f=(N-A-2)-{1+0.5y,(N-A-2)N-A}1.(22)

[lo BeanynHaM B3BEIIEHHBIX HEBSI30K &, MOXK-
HO BBIYMCAVUTH BBIOOPOYHbIE OIIEHKM aCUMMeTPUN
A= },Ls/ (uz)3’2 DKCIlecca v,, CpeAHero 3Ha4eHNs A u
cpeAHero 3HaueHus Modyaeit ocratkos A. Ilpu
HOPMaAbHOM paclipegeaeHun &, C HyAeBbIM Cpea-
HUM U e AVIHIYHOV AMICTIEpCHeN MaTeMaTIdecKe
OXIAAQHMS YKA3aHHBIX BEANYMH COCTaBASIOT:
M (A)= M(y,) =M(A) =0, M(A)=v2/r =0.80 [59]. Ecau
AAsl 33J@HHOTO YPOBHsI 3HAYMMOCTY 0. BEIGOPOY-
Hble 3HaueHus A, Yyr AuAHe IIPEeBBIIIAIOT COOTBET-
creytomux 100o-mponeHTHRIX Touek [59], MOXHO
cAeaatb BBIBO/ 0D aleKBaTHOCTU MOAEAMN.

Jo1oAHnTeApHy10 MHPOPMAINIO IpeAOocTaB-
ASIOT AOKaAbHbIE KPUTEPUM aAeKBaTHOCTU §.
Vccaeaosanme saBucuMoctu §, OT paccyMTaH-
HBIX BeAYMH M3MEPEHHOIO CBOJCTBA I103BOAsIET
a) BBIABUTD PE3KO BhINTaaloNiye M3MepeHus (IIpo-
Maxn); 0) BCKPBITh HETIOAHOTY MOJeAM U B) OOHa-
PY>KUTH OIIMOKU B MOAEAY IIOTPEeIITHOCTel DKCIIe-
PUMEHTaAbHBIX AQHHBIX 1 Ha3HaYeHNM Becos. Jas
HEITOAHON MoAeau &, MeHsIOTCST CHCTeMaTUIeCcKI
C M3MeHeHMeM HadaabHOTO COCTaBa CHUCTEMBI.
BriOpoc B 4aHHBIX ITpOsIBAsIeT ceDsl, Kak paBuao,
B HeBsI3Ke § , MHOTOKPATHO IPeBOCXoAsei §, B
COCeAHIMX TOYKax I1aHa DKCIIepUMeHTa U, 3a4ac-
TyIO, OTAMYaloLeNics oT Hux 3HakoM. K coxaze-
HUIO, aHaAM3 OCTAaTKOB — He IaHales: B perpec-
CMOHHOM aHaAM3e XOPOILIO M3BECTHBLI IIPUMeEPHI
AQHHBIX C BRIOpOcaMy1, OOHapy>KUTh KOTOpbIe IIpI
aHaAM3e OCTaTKOB He YAAaeTCsl.

. — =

AAsT OIeHKM aAeKBaTHOCTU MOJAEeAU MOXKHO
IpuBAeYb TakKKe MeTO/ IIepeKpecTHON OlleH-
KI1 AOCTOBepHOCTU (Kpocc-BaanAanuio) [60-62].
B mpocreiimeM BapmaHTe KpOCC-OLleHMBaHILA
MHO>KecTBO N ®KCIIepUMeHTaAbHBIX TOUYeK pa3-
OuBaIoT Ha ABa MogMHOKecTBa. OAHO COAEPKUT
(N-1) Touek m sABAsIeTCA OCHOBOM AAsl pacdeTa
IapaMeTpos 0, Apyroe, cogepKalilee O4HY TOUKY
C HOMEpPOM g, UICII0ABb3YeTCsI AAs1 OLIeHKU A0CTO-
BepHOCTU MoAean. OtOpaceiBas n3 maccusa N
DKCIIEPUMEHTAAbHBIX TOYEK OAHY (C HOMEPOM g),
HaxoAAT 3HauYeHM:s HEeM3BECTHBIX IIapaMeTpOB U
B3BeIlIeHHble HeBsA3KM KPOCC-OIleHMBaHI

dy =wig 2~ (Ag — Ag), (23)

A€ BeAMYMHBI Ag pacCUUTHIBAIOT AAsl yCAOBUIA
BKCHEepUMeEHTa B -1 DKCIIepMMEHTaAbHOM TOY-
Ke IpU 3HAa4YeHI:AX ITapaMeTpoB 0, HaliAeHHBIX
10 M3MEPEeHNAM B OCTaAbHBIX TOUKax. [TosTopus
9Ty IpoLedypy AAsl BceX N BO3MOXKHBIX pa30n-
eHMII MHOXKeCTBa DKCIIePUMEHTAaAbHBIX TOYeK,
HaXo0AAT OCTaTOYHYIO AVICIIEPCUIO KPOCC-OLIeHN-

BaHISI
—>3 (24)

I=1g=1

Beayauna 5 usMepsieT IpeAcKa3aTeAbHYIO
CIIOCOOHOCTh MOJAeAH, TOT4a KaK OOBIYHas OCTa-
TOJHAs AMCTIEPCHs S{ OI[EHMBAET ee TIOATOHOU-
HYIO ClTIOCOOHOCTS. Jucniepcns Kpocc-paanainm
§§ BCEr4a IPEBOCXOAUT S, HO €cAM pasandue
Me>KAy HUMI HeBeAMKO, TO MOAeAb IIOUTH HaBep-
HsIKa He sBAseTCs M3OBITOYHON. A IIpHU BeAnduHe
s2~1 MOAeab, ¢ GOABIION BEPOSTHOCTBIO, SIBAS-
eTcsa IpasuabHON. Kpocc-Baamaanus roMoraer
BBIABUTB CUTYyaIlUIO, B KOTOPOJ 3HaueHue I10A-
TOHOYHOTO Iapamerpa 0. («pMCK—napaMequa»)
onpejeAsercs 110 pe3yAbTaTaM U3MepeHNIT Bce-
IO B OAHOM MAM HECKOABKMX DKCIIepMMeHTaAb-
HBIX TOUKax. B Takoii «Touke pasbaaaHCUPOBKI»
(«leverage point») [49] HeBs3KM d), A0AXKHDI 3Ha-
YITEeABHO IPEeBbIIIaTh HEBA3KM B OCTaAbHBIX TOU-
kax. OrOpacpiBaHMe DTOV TOYKU U3 MaccBa AaH-
HBIX BAedeT 3a co0oil M3MeHeHNe mapamerpa 0.,
HaMHOTO ITpeBhIIIaolee OIeHKY ITOIPeIIHOCTI
0, xoTtopast Oblaa HailgeHa rpu 0OpabOTKe 1Mo~
HOTO MacC/Ba JaHHBIX.

IIpomnaaoctpupyeM mpuMeHeHMe poOacT-
HpIX M-o1jeHOK IIpM 0OpaboTke AaHHBIX IIO
UCCA@AOBAaHMIO  IIPOTOAUTUYECKUX  CBOJICTB
M-aMMHOOEH30MHOM KIUCAOTBL. M-AMIHOOEH-
sonHasa kucaora (HQ) — mpumep aByxocHOB-
HOJ KUCAOTHI C OAMBKMMM CTyIIeHIaThIMM KOH-

. 95
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CTaHTaMM Aycconmanun. PaBHoBecus B BOAHBIX
pactBopax HQ wmsyumam cnexrpodoromerpu-
4ecKy, M3Mepsisd CBEeTOIIOIAOIleHNe pPacTBOPOB
npu 1.77 < pH < 6.16 u mectu gauHax BOAH B
yABTpadOA€TOBOM AMaria3oHe IIOrA0IaeMo-
ro cserta. ITpusesennsie B pabote [63] sgaHHbBIE O
cBeronoraomennn pacrsopos HQ ¢ konnenrpa-
umen H(HQ) = 1.312:10* moap-a™ mpu 25 °C s8-
ASIIOTCSl TeCTOBBIMU AAs ITPOBEPKU Pa3ANIHBIX
IpreMoB 0OpabOTKM Pe3yAbTaTOB CHEKTPOdO-
TOMEeTPMYECKOTO DKCIlepuMeHTa. B 3aBucmmo-
CTM OT MCHOAB30BAaHHBIX IIPMEMOB, IIOAy4YaAn
CABHO OTAMYAIOIIecs OLIeHKM KOHCTaHT paB-
HOBeCH I peaKI1Iuil
Kn
HQ+H" = H)Q", (25)

Ka
HQ = Q +H", (26)

2.8<1gK, <3.3;4.45 <pK <4.8 [63]. CaoxHOCTH
00pabOTKM pe3yAbTaTOB M3MEpeHMIl CBs3aHa
Kak ¢ 6amsoctrio 1gK, 1 pK, Tak u ¢ oTananem
B 440 pa3 MaKCMMaAbHBIX BeAMYNH CBETOIIOTA0-
II[eHNsST A5 M3YIeHHBIX AAVH BOAH.

IIpn mnapamerpudeckoit UAeHTU(UKAIIUNI
MOJeAu B KayecTBe JMICKOMBIX ITapaMeTpOB BBI-
Opaan 1gK,, pK u mMoaspubie Ko>puIMeHTs
noraomennsa popm H,Q, HQ n Q mpu Bcex
U3Y4YeHHBIX AAnHax BoAH. [IpumMensan moaean
MOTPeIIHOCTeN, B KOTOPO CpedHee KBajpaTude-
CKO€ OTKJAOHeHIe cBeTorioraorennii 6(A) = 1072,
a cTaTUCTUYeCKMe Beca Bcex u3Mepennit W, = 107

Ha nepsom sTane 06pabOTKM, 3a4aB IIPOLIEHT
rpyonix BeIOpocos & = 0, naman MHK-onenkn
IapaMeTpOB 1 YCTaHOBUAM aAdeKBaTHOCTb MOJe-
AU 9KcriepuMeHTy (tada. 1). Bmecre ¢ rem, okasa-
0Ch, UTO BBIOOPOYHBIN DKCIIecC pacIpeleAeHs
B3BeIIIeHHBIX HEBSI30K Y, >0, TO ecTh paciipese-
AeHle OCTaTKOB uMeeT 00/ee AAVMHHBIE XBOCTHI,
yeM HOpMaAbHOe pacipejeleHue.

Bapoupys BeandnHy mpolieHTa IpyOBIX BBI-
OpocoB J, MOBTOPUANU IPOLleAypy IHapaMeTpu-
gyeckoit ugeHTudukanuu (rada. 1, puc. 1). Jlerko
BUAETH, 4TO, HaumHas ¢ & = 20 %, oljeHKM Iapa-
METPOB U Y, CTaDUAMBUPYIOTCS; MOXHO MpU-
nath 1gK, = 2.93£0.01; pK, = 4.425+0.005. Baxxto
OTMETUTD, YTO B yKasaHHble MHTepBaabl MHK-
OIIeHK! He IIOoIajaloT. /loKaAbHbIe KpUTEpUN
ajgekBaTHOCTU (puc. 2) MOKa3blBalOT HaAu4ue B
I1aHe DKCIIepUMeHTa HeCKOABKUX 0OAacTeil co
B3BEILIEHHBIMU HeBs3KaMIU | &y |=| k,’ 2Aul, pe-
BOCXOAAIIVIMY yPOBeHb IIOTPeIIHOCTell DKCIIe-
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PUMMEHTaAbHBIX AaHHBIX. TakuMm oOpa3oM, mac-
CB 0OpabOTaHHBIX AAHHBIX AEVICTBUTEABHO
COJAepP>KUT IMpoMaxy; IpUMeHeHNe PpOOaCTHBIX
olleHuBaTeAell B JaHHOM cAy4ae 00s13aTeAbHO.

4. Onpederenue copoyuonnoti (uonoobMmen-
HOIL) eMKOCU KaK 0mOeAbHbLL Iman napamem-
puieckoil udenmupuxayuu.

Kax ykaspiBaa0ch BbIIIE, IIPU MOAEANPOBa-
HII paBHOBeCUII B pacTBOpaX HaudaAbHble KO-
AUdecTBa BellleCcTBa MAM KOHIIEHTpalluM pea-
TeHTOB CYMTAIOT M3BECTHBIMU TOYHO. /lWIIb B
OTJeAbHBIX pabortax [64, 65] paccmaTpuBaaach
3adadya yTOYHEHMs HaydaAbHBIX KOHIIEHTpaIuii
peareHTOB IIpUM OAHOBPEMEHHOM pacyeTe KOH-
CTaHT paBHOBecy:1. Takoil 104X04, 3HaUUTEeABHO
YCAOXKHAIONINI BBIYMCAUTEABHbIE IIPOIeAyphl
U yBeAMYMBAIOIINI KOPPeANpOBaHHOCTD Iapa-
MeTpOB, He HallleA IIMPOKOTO IIpMMeHeH!s Ha
IIpaKTHUKe.

OgHako Hpu MOAeAMpPOBaHUN PaBHOBECUIA
copOLMI M MOHHOTO OOMeHa 4acTO He yAaeTcs
n3bexxaTh HEOOXOAMMOCTU OIlpeeasiTh CcopO-
LIMIOHHYIO (MOHOOOMEHHYIO) eMKOCTb IIO TO
JKe M3oTepMe copOIuM (MOHHOTO oOMeHa), KO-
TOpasl sIBASIETCS OCHOBOM AAs pacdeTa KOHCTaHT
paBHOBecHs. DTO CBA3aHO C TeM, UTO yJAeAbHas
KOHIIeHTpalys aKTUBHBIX TPYIIII cCOpOeHTa 1AK
noHooOMeHHMKa (f, «d(peKTuBHAsT eMKOCTb>
[66, 67]) MO>KeT 3HAYNTEABHO OTAMYATHCS OT Te-
OpeTUYECKOV €MKOCTU, HallA€HHOM 110 AaHHBIM
9A€MEeHTHOTO aHaaAm3a. DPPeKTUBHAs eMKOCTDb
3aBVMICUT OT IIPUPOABI copbaTa U pacTBOpuUTEA],
PH 1 1oHHOI c1ABI pacTBOpa U APYIuX (pakTo-
poB [66-69].

CrpeMsIch yIITH OT OAHOBPEeMeHHOIO pacyeTa
t, 11 B, MBI IIpeAAaraeM IIOAXOA, UCIIOAb3Y IO
¢popmaansm Teopun HeueTKMX MHOXKecTs [70].
Ha nmepsoM ®Tarie HaXOAMM MHTepPBaA BO3MOXK-
HOTO BapbUPOBaHIL f, (BCe £, 13 DTOrO MHTEpPBa-
Aa AOIyCKaIOT IIOCTpOeHNne MoJeaeli, ajeKBaT-
HBIX 9Kcnepumenty). Ha Bropom srarme maccus
aZeKBaTHBIX MoJeAell CBOAUTCI K OAHOM OKOH-
JaTeAbHOM MOJAeAN C €AVIHCTBEHHBIM HabOpoM
rapaMerpos |Ig Biﬂnal ;thmaI> )

Ilepea HawaaoM pacueToB AI0ObIe 3HAYEHUS
t, He IIPEBBIIIAIONIE TEOPETUIECKYIO €MKOCTD
T, paccmaTpmBalOTCs Kak AoIycTuMble. Moge-
AVpOBaHVe HauMHaeTcs C tQ = T ¥ BBITIOAHSETCS
AAs MEHBIINX 3HaueHMIl, paBHOMEPHO paclipe-
AeAeHHBIX B uHTepBase 0 < tQ <T. Aas xaxa0-
IO M3 VICIIBITHIBAE€MBIX tQ IIpU BapbUpPyeMOil UH-
TEeHCHBHOCTY TPYOBIX IIPOMaXOB O BBIYMCASIIOTCS

M-onenkn p nenssectnsix Igp. (11gB,>). Ha ocno-
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T = ~
Tabauua 1
PesyabpTaThl HapaMeTpu4ecKOi MAeHTU(PMKAIII MOAeAV PaBHOBeCUII
B pacTBOpe M-aMMHOO€EH30MHOM KMCAOTBI
5, % ITapamerp
Ig K, Pk, A A A v, f* Ko x'(f; 0.05)
0 2.893 4.376 -1.10™ 0.51 0.26 1.88 113 67.5 138.8
5 2.898 4.393 -0.03 0.49 0.51 3.94 43 27.9 59.3
10 2.905 4.399 -0.03 0.48 0.63 4.63 39 26.5 54.6
20 2.919 4.417 -0.03 0.48 0.39 6.54 30 23.3 43.8
30 2.924 4.419 -0.03 0.48 0.34 7.13 29 23.8 42.6
40 2.929 4.421 -0.02 0.47 0.30 7.33 28 23.6 41.3
50 2.931 4.423 -0.02 0.47 0.25 7.40 28 23.9 41.3
60 2.933 4.424 -0.02 0.47 0.21 7.45 28 24.1 41.3
70 2.934 4.425 -0.02 0.47 0.17 7.48 28 24.3 41.3
80 2.935 4.426 -0.01 0.47 0.14 7.49 27 23.5 40.1
90 2.936 4.426 -0.01 0.47 0.12 7.51 27 23.6 40.1
99 2.937 4.426 0.002 0.47 0.10 7.60 27 23.65 40.1

* f—3aech ipu 6 >0 4KCAO cTereHel cBOOOALI MCIIPaBAEHO 110 popmyae (22).

BaHUI 9TUX pacyeToB OIIpeJeAseTcs MHTepBaa
BO3MO>KHOIO BapbUpPOBaHIsL f, (IIpMMep IpyBe-
AeH Ha puc. 3), a BCeM HCIIBITaHHBIM f, B COOT-
BETCTBIE CTABATCS AOBEPUTEAbHbIE DAAUIICOMUABI
R‘Igﬁi> u 3HadeHus craructuk y’ . Ilepexoa ot
MaccnBa HabOPOB TTAPaMeTPOB 6=|Igh; ity) K €AVH-
cTBeHHOMY HaGopy [lgpf™;t,"™) mpocTeIM ycpea-
HeHMeM IIOAy4YeHHBIX OIIeHOK IIpeACTaBAseTCs
KpaliiHe HeXKelaTeAbHBIM, ITOCKOABKY ®Ta IIpO-
IeAypa B paMKax MeTO4a MaKCUMyMa IpaBjo-
110400us Oa3upyeTcsl Ha TUIIOTe3e O HOpMaab-
HOM pacIipeeAeHIUN He3aBUCUMBIX CAyJaliHBIX
searuyH. OueBNMAHO, YTO peaabHas CUTyalVs
AaZeKka OT yKa3aHHON rumorteTmyeckoir. boaee
TOTO, IIOCKOABKY HaOOPHI ITapaMeTpoB 0 = ‘ lgB; ;tQ>
II0Ay4YeHbl 00pPabOTKONM OAHMX U TeX >Ke DKCIIe-
PUMEHTaAbHBIX JaHHBIX, METOABI, OCHOBaHHbIE

9
o 61 —
%

F I
438 ¢

I

T 288

T T

20 40 60 80 100
5, %

Puc. 1. 3asucumocmo Ig K, pK_ u sv100poutiozo sxcyecca y, om
sHaverus napamempa §. 30eco u daree 6epmMuUKANGHUIMU OMPesKAMU
ommeuervt 90 %-e dosepumerviivle unmepearvl bongpeporu
OASl paccuUmanHoLX napamempos

Ha KOHIIMIIUM CTaTUCTUYEeCKOI BepOsITHOCTH,
MOTIYT IIPUBAEKAThC ANUIIb KaK DBPUCTUIECKIIe
CpeAcTBa.

Mpl npeaaaraem oOpalarbcsa ¢ Habopamu
IapaMeTpos O Kak C MHOTOMEPHBIMI HeYeTKM-
MM 4KucAdaMu. B Teopum HedyeTKMX MHOKeCTB
BBOAATCS (PYHKIIMM IIPUHAAAEXKHOCTU |, OIINU-
CBIBalOINe CYyOBEKTUBHOE CXOACTBO OOBEKTOB.
®Oyukumsa npuHagaexxHoctu (0 < p < 1) sagaer
CTelleHb INPUHAAAEXKHOCTY OObeKTa AaHHOMY
MHOKecTBy [70]. Eamnoro cmocoba 3agaHus
pyHKIIUM TTpMHAAAEKHOCTY Ha HaOOpe YeTKMX
yncea (Ppassudukanms), Kak U ejUHOIO aAro-
pMUTMa BBIIIOAHEHUsI 0OpaTHOM oIlepanyuu — I1e-
pexoAa OT He4eTKOTO urcAa K 4eTKomy (dedassu-
¢Jukart) — He cymectsyeT. KoHcTpynpys csoit
aATOPUTM, MBI PYKOBOACTBOBAANChH CA€AYIOIIN-

B3BCIIICHHBIC HEBA3KH

16
HOMEpa pacTBOPOB 21 26

Puc. 2. /lokarvtivle kpumepuu adexsanmnocmy OAsl MoOJeAU pasHo6ectii
6 pacmeopax M-amuHo0eH30i ot Kucromol. Pacuem das & =20 %
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MU coOOpakeHMsIMU. Bo-TiepBBIX, 4451 KaXKA0i1
MOJAEAU CO 3HAYEHMSIMU CTaTUCTUKU Xzexp AOAXK-
HbI OBITH acCOLIMMPOBaHBI AOBepUTeAbHbIE 00-
aactu R, (He Toueunslie oreHku 0). Bo-Bropsnix,
IpueMAeMbIMI cJelyeT CYUTaTh BCe MOJeAan,
ajeKBaTHBIEe 9KCIIEPUMEHTY (M COOTBeTCTBYIO-
e 9TUM MOJAeAsIM HaOOphl IlapaMeTpoB), HO
MoJeAn, obecriedrBarolie MeHplnne 3HaueHsI
Xzexp, BBITASIAAT OOJee IIpUBA€KaTeAbHO, U UM
caeAyeT MpUIINCATh OOAbIINe 3HaueHus QPyHK-
OUii OpUHAAA€KHOCT.

Haxkowner, mpeacraBAsieTCsl eCTeCTBEHHBIM
TpeboBaTh, UYTOOBI OKOHYaTeAbHbIe OLIeHK!U IIa-
pameTpos 0" Maz0 3aBucean OT criocoba 3asa-
HsT QYHKINY ITPUHAAAE€KHOCTIL.

Aas KaxxA0M ageKBaTHOM MogeAu (PyHKIMIO
IpUHaAAE€XKHOCTH 3adaBaall AByMs CIIOCODaMIA:

my=G-exp(—xopy) V=1,2,....V, (27

rae v — HoMep MoJean (Habopa MCKOMBIX I1apa-
MeTpoB), V — oOIjee KOAMIECTBO pacCMOTPEeH-
HBIX MoOgezaeli, G — HOPMMPOBOYHBIN MHOXKI-
Teab, obecrieunBaiomuii u = 1 aas moaean c
HaMEHBIIINM 3HaUYeHVEeM Xzexp (x?

exp min)’

2
by = eXp(—0-5(X5 - Xezzxpmin) ) (28)

JoBepuTteabHble 001acTu R&V AASI BCeX MoJe-
aell rpeAcTaBasiau Habopamu nlapameTpos O,
n=1,2,..., N, rae N — uncao Habopos IlapaMeT-
pos. Kaxxapin nadop 0 = BKalO4aa 3HayeHue tQ,
OTBeJarmlIlee v-i MOAeAM, W p 3HadeHmm 1gf.
ITocaeanme OblAM paBHOMEPHO paclipejeaeHbl
BHYTPU DAAUIICOMAA, TPAHUIIBI KOTOPOTO yCTa-
HaBAuBaeT cooTHoleHue (19). Aas xkoMmmnoHes-
TOB MHOXecTBa 0 QyHKIIMIM TPUHAAAeXKHOCTH
3agaBaau Kak

B i“v’ €CJIn Bi OIIpCACIICH,
an' IgBi - (29)

0, ecnu 3; U30BITOUHBII,
1 .
Hn, tg :Wuv-

Komneunsie orenkn 0" HaxoAnAM, NCII0AB3Ys
MeTo/ LieHTpouaHou dedpassuduxanyn [71]:

Zevn,y “Hyn,y
final _ v,n
ey =

,y=1,2,..,Y, Y=p+1
Zuvn,y
v,n

(30)
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Ilpesasaraemast mpollegypa pasaeAbHOIO
pacuera IgP, n t, He MeHsIeT, 0e3ycA0BHO, BO3-
MO>KHYIO BBICOKYIO KOPpPeAMpPOBaHHOCTDL Iapa-
MeTpOB, HO oDecreunBaeT YMCAEHHYIO YCTOM-
YMBOCTh BBIUMCAEHUI, a OObeAuHeHMne B Ofinal
XapaKTepUCTUK BceX HalAEHHBIX ajeKBaTHBIX
MogeAell IpujaeTr OOABIIYIO yOeAUTeAbHOCTD
OKOHYATeABHBIM pe3ylbTaTaM IlapaMeTpude-
CKOI1 MAeHTUDVIKALIINL.

CsoricTBa IIpeAA0KeHHOTO aAropurMa
nccAeA0BaA € IIOMOIIBIO  MMUTAIIMOHHO-
ro MoJeAupoBaHUsA. BplmoaHMAM ®Kcepu-
MeHT 110 pH-MeTpuyeckoMy THUTpPOBaHMIO
npu (20+2) pacrBopa ¢ HayaAbHBIMM KOHIIEH-
Tpanuamu raumnuHa (HL) 4.455-10° moap-a?!
n HCl 5.60-10° moap-a' pacTBOpOM IIfeaodu c
koHIeHTpanuen 0.0900 moap-a" (MoHHAs cmaa
pactBopa 5.60-10° moap-a™). ITorpemnocTs ms3-
Mepenus pH cocrasasaa 0.01. Ilo pesyabpra-
TaM TUTPOBAHM MCKaAM OLIEHKU IapaMeTpOB
lgB,(HL + H* = H,L") n 1gB,(HL = H* + L").
briaa IIOCTpOeHa ajgeKxBaTHasl MOAeAb
(xgxp =24.1< X%g, 0.05 = 35.2 ) COLIeHKaMU ITapaMeT-
pos IgB, = 9.68 (0.01), 1gB, = 11.92 (0.01) (B ckoO-
Kax yKasaHbI CpeaHIe KBajpaTudecKie OTKAOHe-
HIS).

2
X 30+

bl
TPAHHLIBL Y exp

‘/’ [Mopor aIeKBaTHOCTH MOJIC]IH

T T T

02 03 04 05 06 07 08 09
to, 10™ monp-r!

Puc. 3. Ilpumep onpedereHus uHMEPSAAd 603MOKHO20 8APLUPOSAHUS T,
(o6osmauer cmpeaxoit). Teopemuueckas emwocmv T = 0.9-10* morv-2'.
Cepas noroca 30ecv u daree omeeuaem SHaueHUAM x>, v HAalldeHHLIM
NPU PASAULHBLX 2UNOME3AX 00 UHMEHCUSHOCTIU 2pYObLX NPOMAXO0E O

IIpy  MMHUTAUMOHHOM  MOAEAMPOBAHUN
c4MTaAM, 4TO HadaabHast KoHneHTparust HCl
(c(HCl)) n3BecTHa HETOYHO U IIOAAEXKUT YTOU-
HeHnIO Hapsay c Igf, u 1gpB,. Coraacno omnmcan-
HOMY BbhIIIIe 110axoAy muckaau unrepsaa c(HCI),
B KOTOPOM yJaeTcsl IOCTPOUTD ajeKBaTHbIe MO-
Aean (puc. 4). Aas KaXka0To MCHBITAaHHOTO 3Ha-
gennsa c(HCl) saxoauamn, Bappupys ruroresy oo
VMHTEHCUBHOCTH I'PyOBIX IpOMaxoB O, M-o1ieHK1
lgB, n 1gB, M ux KoBapMAIIMOHHYIO MaTpuU-
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40
MOpOr aJIeKBaTHOCTH MOJIEITH
30+
rpaHmibl i
> 204
x cexXp
10+

0.0056 0.0057 0.0058 0.0059 0.0060
¢(HCI), monba’

Puc. 4. 3asucumocmo ngp om C (HCI)

ny. Ilo pesyaprataM TUTpOBaHMS HaXOAUAN
M-ouenku mapamerpos lgB (HL + H* = H,L")
n lgp,(HL=H"+L"). Or nabopa onieHOK napame-
TPOB IlepexoAnAn K eAUMHCTBeHHOM (PpUHAABHOI
ouenke 1gf, u 1gB, mo MeToamke, onmcaHHOI
BBIITIE.

B pesyapraTe OblAaM ITOAYYeHBI caeayloOlue
oumenku: Igf, = 9.71 (0.01), 1gB, = 11.99 (0.01),
c(HCI) = 5.80-10° moap-a™. [ToayyeHHBIE OLIEHKI
MpaKTUYecKy COBIIAAalOT 4451 0OOMX BUAOB 3a4a-
BaeMBIX PpyHKUMII HpuHasaexxHocTn. Ha puc. 5

. — ==
Ig B, lg B,
9.76
o a
9.74 1 g q & 411.90
g =
Q.72 1 inal § ; i
7 L Ig P’|l | g8 ij final i ] 195
o lg B,
9.704 o ¥
s B 0 = 12.00
968’ [= v 1+ (N2l B
: g cieny™ .
9.6 ° B |

5.6 5.7 5.8 | 5.9 6.0
c¢(HCI). mmonb-11

wn
N

Puc. 5. 3asucumocmo ouetox Ig B, (O) ulg B, (O) om ouenku
c(HCI)

npeJcraBaeHa sasucumocts 1gB, u 1gf, ot c(HCI)
1 0003HaYeHbI KOHEYHbIe OLIeHKM MCKOMBIX ITapa-
MeTpoB. Ba’kHO, 4TO ITOAyYeHHBIe OI[€HK! OTHO-
ciarest kKak K MHK-omenkaMm, Tak M K 3Ha4eHISIM,
pexomeHAyeMbIM B [72] A4 20 °C 1 MOHHOI! CHABL
pactsopa 0.001 moar-a™ (Ig3,=9.61, 1g(3,=11.96).
IIpeaaoskeHHsbINt C€rIOCOO oOLleHMBaHUA DP-
(pexTMBHOIT eMKOCTM COpOeHTOB Obla HeAaBHO
YCIIEITHO IIPUMeHEeH IIpU MCCAeA0BaHUY HOBOTO
IMOPUAHOTO OpTraHO-MIHepPaAbHOTO MaTepuada

[25].
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10. B. XonuH

027110 Yy Mal6ymHe:
AKicmb suuwjoi ocsimu
i 3a860aHHA YyHieepcumemie

10. B. Xonin

(3a Mamepianamu ikmeps’io 2azemu
«Xapkiscokuli yrisepcumem» N° 8 8id 11 keimua 2017 poky)

CrpareriuHoIo 11i2410 pedpOpMyBaHHS BUIIOI
OCBITU B YKpaiHi € 3a0e3redeHHs BICOKOI SIKOCTi
OCBITU 3 ypaxXyBaHHsM AOMIHYIOYMX Y CBiTi TeH-
AEHIIINI Ta IiABUIIEHHS KOHKYPEHTOCIIPOMOX-
HOCTI Ha pMHKaX OCBITHIX ITOCAYT.

MixxHapoaHOIO OpraHi3alji€io 3i craHjapTu-
sanii ISO mpuitHATO Take BU3HAYEHHs SKOCTI:
«fIKicTh — Ile CyKYIIHICTh XapaKTepUCTUK 00’€K-
Ta, IO HaAeXaTh A0 JMOTO 34aTHOCTI 3a40BOAb-
HATU BCTAaHOBJAEHi Ta IlepeaOauyBaHi IOTpeOn».
OT3Ke, SIKICTh BUIIOL OCBITU — I1e TIOHSTTS, 11O Bi-
AoOpaka€ CTyIIiHb 3a40BOAEHOCTI 3alliKaBAeHUX
cropin. Takux cropin — gekiapka. [To-nepie, 11e
caM CTyAeHT, IKUil Ma€ OyTU 3a40BOAEHIUI Ti€I0
OCBITOIO, 5Ky BiH OTpuMaB. Jpyra CTOpoHa OCBiT-
HBOTO MPOIIeCy — CyCHiABbCTBO, 31 CBOIMU BUMOTa-
MU II040 HpOQeciifiHOI MiATOTOBKM MalOyTHiX
¢daxisnis. Tpetrss cropoHa — poboroaasii, sKi
MalOTh BAacHi iHTepecH Ta KpuTepii Toro, 110 mo-
BIUHEH 3HaTM i BMiTU BUITyCKHUK YHiBepPCUTETY.
besymoBHO, BaxkAMBOIO € J1 yeTBepTa CTOPOHA —
caM BUINUI HaBYaAbHUI 3aKAaJ, SIKUI Ma€ BAac-
Hi ITIHHOCTI, CTpaTeriio po3BUTKY Ta Miciio. OTxe,
SIKICTh BUIIIOL OCBITU — iIHTeTpOBaHe ITOHATT:, 1ie
TaKUIl piBeHb OCBITH, SIKUI 3a40BOABHSIE IIOTPe-
Ou Bcix 3a1likaBaeHMX cTopiH. TakoX sKiCTh OCBi-
TU — 1Ie BigIIOBiAHICTD II€BHiJI HOPMI, CTaHAAPTY.
CrangapTy BUIIIOI OCBiTU IPONMCYIOTh OYiKyBaHi
pe3yabTaTil Y HaB4aHHI, TOTOBHICTb BUITyCKHUKa
A0 IIpalleBAallTyBaHH:A ab0 A0 1104aAbIIIOTO HaB-
YaHHs Ha HACTyIHOMY piBHi ocsiTu. Ilpudomy
AO PpO3pOOKM OCBIiTHIX CTaHAApTiB MalOTh 3aAdy-
9aTNCs He AMIIe YKPAIHChKi YHIBePCUTeTH, ale 1
poboTOJaBlli, MpPeACTaBHUKI Aep>KaBy, IIpode-
CiJiHi, T POMaAChKi, TaAy3eBi opraHisaliil TOIIO...
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I cryaentu! Aae e — B igeaai. YKpaiHCbKi CTyaeH-
TU 4YacTO He HPOTHO3YIOTh CBOTO MaifOyTHHOTO!
He auBasarbes Ha Kpok Bnepea. BiacyTthicts mMo-
THUBallil TPOAMKTOBaHa HENPOAYKTUBHOIO €KO-
HOMIKOIO, HEIIOCAiAOBHICTIO Aep>KaBHMX PillleHb
Ta HU3BKMM piBHEM COIliaAbHOI AOBipM, asXe B
Aep>KaBi HeMa€ IONNTY Ha KbaaidpikoBaHoro ¢a-
xiBis1. [oa0BHa MoTMBalLIiA y cTyJeHTa — abu OyB
AUTIAOM, He BaXAMBO sKuii. Yacto oOmparoTs
MaiOyTHIO Tpodeciio He 3a MOKAMKOM CepIis.
CycmiabcTBo i gep>kaBa MalOTh AMKTYBaTV ITOIUT
Ta 1oTpeby B MeBHill KiapKocTi ¢axisiis. Aae
CbOTO/HI Jep>KaBHe 3aMOBJAEHHs OyAy€Tbhcs 3a
npudaAn3HuMu Mipkamu. Poboroaasrii >k BuMa-
raloTh «TOTOBOTO» CIIelliaAicTa, 1100 He HaB4YaTIL.
IM He 1iKaBO, SKMM YMHOM Oyae AOCATHYTO pe-
3yabpTaT. TOMy OCHOBHMII TsArap IO40 pO3pPOO0-
KM Ta BIIPOBaA’KeHHS CTaHAAPTIiB SAKOCTI BUIIOL
OCBiTM A€XWUTh Ha yHiBepcmrerax. Aaxe BH3
MalOTh II€BHUII aBTOPUTET, PO3YMiHHS BiAIIOBi-
AaAbHOCTI, HaYKOBI IIIKOAM, Tpaau1iii Tomio. Poab
YHiBepCUTETIB y Hallliil KpaiHi HigBuIlleHa — I10-
PiBHAHO 3 iHIIMMM KpaiHamu €Bponu Ta CBITY,
Ae yCi CTOPOHM OCBITHBOTO IIpollecy OepyTh pe-
aAbHY y4acTh y CTBOPEHHI Ta Ieperasai OcBiTHix
IporpaM. YHiBepCUTeT! 3a HaIlllIX YMOB MalOTh
Giablile BiAIIOBiAaAbHOCTI, HiXK BCi iHIII CTOPOHIL.
B €Bpomni npobaemamu SIKOCTi OCBiTU 3aliIMalOTh-
Cs1 AQBHO, IIPOTATOM IToHa/ 20 pOKiB, — CIIOYaTKy
y $iaocodcrkiit IAOIMMHI, Hapas3i € KOHKpeTHi
pexomeHAarlil, Tak OM MOBUTHU MpaBlUia IIOBe-
AIHKM YHIBEPCUTETIB, yCiX y4YaCHUKIB OCBITHHO-
ro Ipoliecy, sAKi 3a0e3NedyIoTh SKiCThb OCBITH.
Bsaraai, roctpa mpo0aemMa sIKOCTi BUIIIOI OCBiTH
I1ocTasa ToAl, KoAM BOHa cTaaa MacoBoro. Panire
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3HaHH: IepejaBaAlCs Big HacTaBHUKA 4O y4H:A
inansigyaasHo. ChoroaHi ocsira Habyaa MacoBo-
IO XapakTepy: OHAAMH-KYpCH, iHT€pHEeT-40CTYII.
Biarak, crangapTyi MeHeAXMEHTY SKOCTi Ilepe-
HOCATBHCS 1 Ha OCBiTHIO AislABHiCTB, TOOTO y BH3
MalOTh 3AIVICHIOBAaTUCS II€BHA IIOCAiAOBHICTH
KPOKiB, peraaMeHTallisl, CUCTeMHICTb.

Cucrema 3abe3rnedeHHs] sIKOCTI BUIIIOI OCBITHU
II0AIAAE€TLCA Ha TPU CKAAAOBL: BHYTPIIIHSA CHU-
cTeMa, 30BHIIIHA 1 Oe3nocepesHs AiIABHICTb TUX
areHIIil, sIKi ITepeBipsAI0Th Ta cepTUQIKYIOTh 30B-
HIIIIHIO CUCTeMYy SIKOCTi OCBiTH. ¥ 3aKOHOAABCTBi
Ykpainm nponmcaHo, sIK AIIOTb yCi TpU CKAaAOBi.
OueBugHO, 10 BHYTPIIIHSA CUCTeMa 3a0e3IiedeH-
HsI SIKOCTi BUIIIOI OCBITH — 1I€ Ti 3aX0AM, 11O 3AiMi-
CHIOIOTh BUIIII HaBYaAbHI 3aKaaayl 3 MeTOIO ITia-
BUIIEHH:I AKOCTIi OCBITI: CTPYKTYpPHI ITepeOyA0B1,
3MiHM y (piHaHCOBO-eKOHOMIYHOMY, MaTepiaab-
HO-TeXHiUHOMY, iH({OpMalliliHOMYy, KaipOBOMY,
IIpaBoBOMY 3abesriedeHHi. BHyTpimHe sabesrte-
YeHH:I SIKOCTI Iepej0ayda€ peryAsipHUI Ileperasg,
3MICTY OCBITH, METOAVK BUKAAAAHHS, TEXHOAOTIN
HaBYaHH:1, OpraHisallii ayAMTOPHOI Ta I03aayAu-
TOPHOI AiSIABHOCTI CTyAeHTiB TOIO. Bakausum
HaIIpsIMKOM BHYTPIIITHBOI cucTeMy 3a0e3edeH-
HsI SIKOCTI OCBITU € AOIIOMOra Ta IATPpUMKAa CTy-
AEHTIB. ¥ CBITOBiJI IIPAaKTUIIi ITMPOKO PO3MHOBCIO-
A’KeHa ClCTeMa HacCTaBHUIITBA — «TBIOTOPCTBa».
Trr0TOPU BiAIIOBIAAIOTH 32 BKAIOYEHHS CTYACHTIB
y IIpolleC HaBYaHHsI, B3a€MOAIIOTH i3 KOKHUM i3
HIX IHAMBiAyaAbHO. Y Hac 1110 PYHKIIIIO BUKOHYE,
1o cyTi, Kyparop. CreriaapHol yBaru 1orpeoy-
IOThb CTY4eHTU 3 0coOAMBUMM ItoTpedamu. Aas
HIIX CAi4 CTBOPIOBATH BiANIOBiAHY iHpacTpPyKTy-
Py, HagaBaTy IICIXOAOTIYHY, IOPUANIHY 40IIOMO-
ry. ¥ KapasincpKoMy yHiBepCUTETI HaBYaIOThCS
TUCAYL CTyAeHTiB i3 70 KpalH CBiTy, B HUX € CBOI
npo6aemn. baraTo cTyseHTiB 0AHOYacHO i HaBua-
IOTBCs, 1 IPaIIOIOTh (Ha CTapIINMX Kypcax — IIOHa/,
50 %), 4451 HUX TeX CAi4 CTBOPIOBATY CIIPUATAUBI
yMOBHM, ADaTy, 1100 BOHU He IepepuBaAll Hab-
yaHHs. Ha Bucokomy piBHI MalOTh IIpalioBaTiu
iHppacTpyKTypHi CKAaA0Bi HaBYaAbHOIO IIPOLIe-
cy: 6ibaioreka, iHTepHeT, My3ei Tomo. Choroasi
30BHIIIHS cucTeMa 3a0e3IledyeHHsT SIKOCTi BUIIOL
OCBITHU — I1le AilleH3yBaHH: Ta aKpeAuUTallisl OCBiT-
Hix mporpaM. Aae 3akoHoM Ykpainu «ITpo suiry
OCBiTy» BU3Ha4yeHO, III0 30BHIIIIHE 3a0e3I1edeHH:s
SIKOCTI TIOBUHEH 34iJICHIOBaTM HOBUII OpraH —
HarnionaapHe areHTCcTBO 13 3a0e311e4eHHsT SIKOCTI
BUIIOI OCBiTM. LIpbOMy areHTCTBY HagaHO AyKe
Be/AMKi ITOBHOBa>KeHH:I, 30KpeMa BOHO Ma€ IIPaBo
aKpeAUTyBaTH iHII yCTaHOBY, Aep>KaBHi Ta Ipu-
BaTHI, fAKi HaAalOTh cepTudikaTy SKOCTi OCBITH.
Ha >xaab, 40 cbOTOAHI areHTCTBO BCe IIle He IIpa-
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€. KpiMm Toro, icHyloTh Mi>XHapOAHi areHiiii,
SIKi BUAAIOTh CBOI cepTudikatu. Yci Mi>KHapoAHi
areHIlii BUCyBalOTh 40 BUIIMIX HaBYaAbHMX 3aKAa-
AiB gy>Ke BUCOKi BUMOTIN. SIKImo x € ceprudikar
Mi’KHapOAHOTO 3pa3Ka, TO YKpaiHChKy cepTudi-
Kallilo B>Ke IIPOXOAUTHU He MOTPiOHO.

YHiBepcurer Bigliosiga€ 3a Te, 11100 y HHOMY
(JpyHKITiOHYBaAa pO3BUHEHA BHYTPIIIIH: ClICTEMa
3abe3rneyedHs skocTi Buoi ocsitn. XHY imeni
B. H. Kapasina ma€ Beankuit 40poOOK y 11ii 11a-
pUHI, agXe HepIly IIporpamMy IIigBUIIEHHS SIKO-
CTi HaBYaAbHOIO IIpolecy Oya0 po3po04eHo Ta
BIIpoBaxeHo 15 pokis Tomy. Ille Toai, Gasyto-
YICh Ha BAACHMX TPaAUIIisAX Ta AOCBiAl, yHiBep-
cuTeT po3poOuB (PpyHAaMeHTaAbHY IIpOrpamy.
IIporpama BkAIO4aAa B cebe 3axoAM 3 Bigbopy i
CTUMYAIOBaHH: KaApiB, HAOOPY Kpallnx CTyAeH-
TiB, BIIPOBaJ KeHHsI HOBITHIX HaB4aAbHMX TEXHO-
A0rin. /451 HaC €BPONeNIChKi CTaHAAQPT — He HOBi
CA0Ba, 11e Ti NPUHIIUIIN, IKUX MU AOTPUMYEMO-
Cs1 YIIPOAOBK OaraTbOX POKiB.

B yHniBepcuTeTi A0CUTH YCHIIIHO IIPaLIOE€ KOH-
KypCHa cucreMa Bigbopy Kaapis, cucreMa I1aaHy-
BaHHsI poOOTM Ta OLIiHIOBaHH:A HayKOBO-IleJaro-
IYHUX IIpalliBHUKIB, BU3HAYEHH: PEMTUHIIB Ka-
Ppeap. Takox BegeThcsl cucTeMHa poboTa 3 Iid-
BUIIIeHHs KBaAiQiKallii: cTa’KyBaHH:, 3aKOpJOH-
Hi BigpsA>KeHH:, y9acTh Y KOH(pEepeHIIisAX TOIIO.
Bsaraai, B yHiBepcuTeTi HaA3BMYallHO CUABHUIA
BUKAaAalbKnii ckaag. Ilo crocyeTnes naanysaH-
HsI OCBITHBOIO IIPOIIeCY, AASl BCIX CIIeIiaabHOC-
Tell € YHIBepCUTeTChbKi CTaHAapTH (TMMYacoBi, 00
HeMa€ gep>kaBHMX). OCBiTHI IIporpamMu MicCTSTh
omnuc mnepeabauyyBaHMUX pPe3yAbTaTiB HaBYaHH:I.
BuKOHYE€TBCSI HOPMATUB 1040 BUBYEHHS KypCiB
3a Bubopom crysenTis. Takox y Kapasincokomy
yHiBepCcUTeTi BeAeTbCs MOHITOPMHI OCBiTHBOTO
Ipolecy, agMiHICTpaTUBHUI KOHTPOAb, MOHI-
TOPUHI HayKOBO-MeTOAMYHOIO 3a0e3leyeHH:,
IIPOBOAATELCS Pi3HOMAaHITHI KOHKypcu (HaBYaAb-
HOI i HayKOBOI AiTepaTypy, Ha Kpallli MeToAN4Hi
AocarHeHH:). [ Ipaifioe 3BopoTHMI 3B’ 130K 31 CTy-
A€HTaMMU, AAs IIbOTO HPOBOAATHCS COIIOAOTIUHI
OIIMTYBaHH:, 3a 4OIIOMOIOIO SIKMX BUBYaE€MO, SIK
CTYAEHTHU CTaBASTLCS AO IIeBHUX AVICLIMIIAIH, Me-
TOAMK HaBYaHH:I, AO KUTTS B ITYPTOXKUTKY TOLLIO.
Csiit MmoHiTOpUHT 3aiiicHI0OE CTygeHTChbKa paja
yHiBepcutery. € i podaemu. IIpoGaemoro 3a-
AVIIAETHCS y9acTh poOOTOAABIIiB B OCBITHHOMY
nponeci. BaockoHasenHsa mnorpeOye cucreMa
IMATPUMKM CTYAEHTIB Ta HajaHHsA IM AOIOMO-
ru. CTyaeHTH 3pigka 3BepTalOTLCA AO CBOIX Ha-
CTaBHMKIB 31 cBOIMM IIpoOaeMamu. A Mae OyTu
AOBipa, MogibHa 40 cucTeMy TBIOTOPCTBA Y 3a-
xopaonnux BH3. V 2016 poui B yHiBepcureTi
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OpraHi3oBaHO YIIpaBAiHH: SKOCTI OCBiTH, sAKe
00’€4HaA0 Migpo3Aiay, IO OMIKYIOThCS Pi3HM-
MM acCIleKTaMM OCBiTHBOTO Ipolecy. 30Kpema
LlenTp, cpopMmoBaHmit Ha 6a3i KOAUIITHLOTO HaB-
4aAbHOTO Bigaiay. Bin Beae BeanuesHy 1mogeHHy
pobory 3 €AMHOIO Aep>KaBHOIO eAeKTPOHHOIO
0a3010 3 mMTaHb OCBITM: 3asBM, HakKasM, 3BiTU
tomjo. CreopeHo lLleHTp MeHeAXMEHTY SKOCTi
Ta MOHITOPMHIY OCBITHBOTO IIPOIiecy, sIKUil Ma€
BiACAIAKOBYBaTM, SIK MpPAIIO€ Hallla BHYTPIIIHS
cucreMa AKocti ocsitu. Llen nenTp, 3-1moMix in-
IIIOTO, BiATIOBiAa€ 3a poOOTY eA1eKTPOHHOI CHUCTe-
M1 «AHTUnAariat». Hapasi ykaageHo 4orosip i3
KOMIIaHI€I0, sIka 3abe3Iledy€e TeXHiuHy IepeBip-
Ky AUILAOMHUX pOOiT, HAyKOBUX IIpallhb Ta HaB-
YaAbHUX TEKCTiB Ha YHiKaAbHiCTh. B yHiBepcnm-
TeTi IPOBOAUTHCA IMIiATOTOBKa A0 MiKHapOAHOI
ceprudikarii JKOCTi MeHeAKMeHTy OCBiTHBOI Ta
HayKoBOI AisgabHOCTi. LleHTp MeToAMuHOI poOOTI
OpraHi30By€ MOJEPHI3allil0 OCBiTHBOI AisABHO-
cTi, 3a0e3I1euy€ yJacTh yHiBepCUTeTy y pisHOMa-
HITHUX AOCAIAKEHHSX 13 BU3HAYEHH: PeMTUHIIB
yuiBepcuteris. Hosum € LlenTp comiaabHO-BU-
XOBHOI Ta II03a0CBITHHOI AISIABHOCTI, SIKMII TICHO
CIIBIpaIIOE€ 31 CTYAEHTCHKMMI OpTaHi3allisiMu.
Taxko>X cTBOpeHO IIeHTpH, IO BiAllOBiZalOTh 3a
KOMIT'IOTepHe Ta TexHiuHe 3abe3Ile4eHHs OCBiT-
HBOTO mporuecy. bararo 3ycmanr BuTpadyeHo Ha
BAOCKOHaJA€HHs1 HOpMaTMBHOI 0a3y SIKOCTi OCBi-
. Ilicas npuitnarta y 2014 p. 3akony Ykpainu
«ITpo BuIIy OCBiTY» BigOyBaIOTbCs ITOCTIiNHI 3Mi-
HI B OpraHisallil OCBITHBOIO IIpoLecy. 30Kpema
panimre Bci BH3 mpariosaan 3a saTsepaskeHUM
MOH Vkpainu «IloaoxeHHssM mpo opraHizariiio
Hap4aAbHOTO ITponecy». Lle IToao>xenn: ckacysa-
AV, YHIBepCUTETU OTPUMaAN IIAHC peaai3yBaTu
IIpaBoO Ha aKaJeMiuyHy aBTOHOMiIO. Aae Ipu I1b0-
My 3pocaa BigllOBiAaAbHICTh 3a pe3yAbTaTy HaB-
yaHH:A. BH3 HaB4aloTh cTy4eHTiB He 3a TOTOBUMU
OCBITHIMI IIpOrpaMam, a caMmi BU3HA4YaIOTh, 5K
AOCATTHU IlepeaOadyBaHIX HaBYaAbHUX pe3yAbTa-
TiB. 3a 1ux ymos 3 2014 40 2016 poKy BKAIOYHO B
XHY imeni B. H. Kapasina pozpo0aeno 12 goky-
MEHTIB, sIKi Per1aMeHTyIOTh AiAbHICTD YHiBepCHU-
TeTy: Iloa0XeHHs PO opraHi3allilo OCBITHLOTO
nporecy, Iloao>xeHHs po cucremy 3abe3riedeH-
HsI SIKOCT1 BUIIIOI OCBITU (CHCTeMY BHYTPiIIlTHOTO
3abesaneyeHHs sKkocTi), CTaTyT TOIIO.

JIKimo posrasgaatu AKIiCTh SIK AOCSTHEHHS 3a-
II1aHOBAHIX Pe3yAbTaTiB Ta BigIIOBiAHICTh CTaH-
AapraM, B yHIBepCUTETi € IIeBHUI AOPOTOBKa3.
ITe Crpareris po3sutKy Ha 1epios 40 2020 poky.
l'oaoBHe 3aBAaHH:A CTparerii — AOCATHEHH: YHi-
BePCUTETOM TaKOTIO PiBHS, KNI BigIllOBiga€ Kpu-
TepisAM yHiBepCUTETy CBiTOBOro Kaacy. Imakmme

10. B. XonuH

Kaky4y, OyA0 IOCTaBA€HO 3ajady HaOAMBUTIUCS
AO XapaKTepUCTUK YHIBEPCUTETIB, IIJO BXOAATH A0
IpOBigHNX cBiTOBUX pentuHris. 4o 2020 poky mie
€ yac, aAe BXe cbOorogHi XapKiBCbKII YHIBEepCUTET
IIOMITHIM Y BCiX TPbhOX IIPOBIAHMX CBITOBMX peii-
TUHIaxX yHiBepcuTeTiB. XapKiBCbKII HalliOHaAb-
Hui yHiBepcuret imeni B. H. Kapasina ysiimmos
y TOII-400 yHniBepcuTeTiB CBiTy 3a pelTMHIOM
QS, 2o rpynn 500+ IIlanxaiicbKOro peiTUHIY Ta
pentunry Times Higher Education. Harm ynisep-
CUTET y IMX peiTHHIaX 110ciga€ MpuOAM3HO TaKi
caMi no3uii, Ak Bapmascekuit Ta KpakiBcbkmit
yHiBepcuTeT!. 3a TOAOBHUM KOMIIA€KCOM KpU-
TepiiB M1 BXe Bu3HaHi BH3, mo nHasexnurs a0
Kpalux yHiBepcuTeTis cBiTy. Lle € inankaropom
HaIIIOIO MOCTYITy, O3HAKOIO Ha/A€XKHOI JKOCTi yHi-
BepCUTETChKOI OcBiTH. KapasiHcpkuit yHiBepcu-
TeT He CTaBUTDb COOi 3a MeTy MaTl BUCOKUII peil-
TUHT IIPOCTO 3apaAy peilTuHry. Baskanso 3posy-
MITH, K MU BATASAAEMO HOPIBHAHO 3 iHIIVMMU
HaBYaAbHUMM 3aKAagaMU CBiTy. YdacTb y pen-
TUHTOBUX AOCAiAKEHHSX AOIIOMAara€ 3HaXOAUTU
1Ipo04eMHi TOUKM B OCBITHbOMY IIpolleci i 30ce-
pea>KyBaTy Ha HMX yBary. Y CBITOBMX peMTHMHIaX
Ba’KAMBOIO € pellyTalliliHa CKAa40Ba, TOOTO OILTiH-
Ka Hac poOOTOAaBIIMH, CBITOBOIO aKaleMidyHOIO
CHiApHOTOIO. MOXXeMO cKkaszaTy, LIO perryTarlis
XapKiBCbKOTO YHiB€pPCUTETY BICOKA, OCBiTa, SIKY
HaAa€ Halll YHiIBePCUTET, KOPUCTYETHCS ITIOIUTOM
Ta 1oBaroo y csiti. KBinTeceH1is cBiToBUX pei-
TUHTiB: MU — BU3HaHi, M1 — Ha PiBHi YHIBepCUTETIB
ceiToBOrO Kaacy. CKaagHO MigHATICA Yy CBITOBUX
penTUHraXx, e Baskye — yTpUMaTH Li IMO3MUIII.

OcHOBHMMI TepCHeKTUBHUMU 3aBAAHHIMU
yHiBepCcUTeTy 3 BAOCKOHAa/AEHH: CUcTeMHU 3a0e3-
IIeYEeHHsI SIKOCTi OCBITHU €:

— MOHITOPMHT OCBITHBOTO IIPOLIeCY, OpTraHi3allisl
BHYTPIIIIHIX ayAUTiB CUCTeMM YIIPaBAIHHS SAKICTIO;

— MOJepHi3allisl OCBITHHOTO MpPOLIeCy, pery-
ASIPHUIL TIeperasij, OCBiTHIX HporpaM, HaB4dadb-
HUX I14aHiB, poOOYMX IIporpaM HaBYaAbHUX
AVICLIMIIAIH 3a JaHUMM 3BOPOTHOTO 3B 3Ky 3i
CTeIIKX0A4epaMy, PeKTOPChKOTO KOHTPOAIO, pe-
3yAbTaTiB aTecTallil 3400yBayiB BUIIIOI OCBIiTH;

— cTBOpeHH:I e(peKTUBHOI ccTeMy OOPOTHOU
3 aKaJeMiuyHOIO He4YeCHICTIO;

— popMyBaHHs KyABTYPU SKOCTI K AisAABHO-
CTi y4aCHMKIB OCBITHBOTO IIPOLIeCy, CIIPsIMOBaHO1
Ha IIOCTiliHe MOKpallleHH:.

XapkiBCbKMII ~ HaIliOHAABHUI  YHIBepCUTET
imeni B. H. Kapasina BrieBHEHO AVIBUTBCS y Maii-
OyTHE, TIPOAOBXKYIOUNM Ta IPUMHOXYIOUN YHi-
BePCUTETChKI TpaAuIiil, a TaKOX YCIIIIHO pO3-
BIBA€ TPEHAM Cy4acCHOI CBITOBOI OCBITH.
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00 1em Kagheope

XumMu4ecKko20 mamepuasiogeeoeHus
XapbKkoeckoz2o HAUUOHA/IbHO20
yHueepcumema umeHu B. H. Kapa3suHa
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200 aeT ucropun Kadeapsl XMMUIECKOTO Ma-
Tep1al0BeAEHIIS — 9TO ApaMaTIIecKyie HaydHble
AVICKYCCUY, TIOVICKV ¥ OTKPBITVSI, COTHU Hay4HBIX
TPYAOB, AeCSATKU AMccepTaruii, MoHorpaduii,
y4eOHIKOB 1 y4eOHBIX TTocobmit. V, raaBHOe, 5TO
CyABOBI COTEH IperiojgaBaTreeil, COTPYAHUKOB,
CTYAEHTOB, 3JeCh palOTaBIIMX W YIUBIINXCA.
Hecko4bKO >XypHaABHBIX CTPaHNL] HE MOTYT BMe-
CTUTH OINCaHUE Aa’Ke MaAO¥ TOAUKU ApaMaTiu-
4eCKUX U IIOYIUTEABHBIX COOBITUI, ITPOU3OIIIe]-
mux Ha Kadeape 3a ABa croaeTus. ABTOp U He
IIBITAACSA AaTh 3aKOHYEHHBIN OUYepK UCTOPUNU Ka-
deaps! xmMuUYecKoro MarepuaaoseleHns, a Imo-
CTaBUA Ilepes, coboit ropa3lo 6oaee CKPOMHYIO
3agauy — 0OO3HAUNUTb OCHOBHLIE BEX! €e Pa3BU-
TS Y HAIIOMHUTb MIMeHa HanOo/ee M3BECTHBIX

10. B. Xonun

yUeHBIX U MccAejoBaTeaeli, paOOTaBIIMX Ha Ka-
deape u BHECIINX OIIPeAeASIOIINIL BKAaJ B pop-
MMPOBaHIE ee HayYHbIX HaIlpaBAeHUIA.

17(5) Hos6pss 1804 roga IImmepartop
Azekcangp I noanucaa Yreepaureannyio I'pa-
Moty 1 Ycras VimmnepaTopckoro XapbKOBCKOIO
YHUBEpPCUTETa, «BBICIIIETO Y4EHOTO COCAOBU,
AAsl  TIperoJaBaHUs HayK Yy4YpeKAeHHOIO»
[1, § 1]. 29(17) simBapst 1805 roga cocTrosa0Ch
TOP>KeCTBeHHOe OTKphITHe yHusepcurtera. Ot
IepBBIX AHEN ero CyIlleCTBOBaHMs BeaeT CBOIO
ucrtopuio Kadegpa XUMHIUECKOTO Marepua-
AOBeJeHNs], HacAeAHHUIla CO34aHHOM 10 YCTaBy
1804 r. xadpeapbl TEXHOAOTUM ¥ KOMMEPLIMMN.
Victopus xadpeaprl mmpoliiia dyepes Te Ke 9Ta-
IIBl, YTO U BeChb YHUBEPCUTET: TPyAHbIE IIepBble

He pa3 meHnsaa kadpeapa cBOe Ha3BaHIIe

YctaB 1804 ropa

1804-1835: kadenpa TEXHONOMMM 1 HayK, OTHOCALLMXCA K Toprosre u dabpukam
(kadenpa TEXHONOMM N KOMMEPLUW) B OTAENEHNN GU3NYECKUX 1 MAaTEMATUYECKUX HayK

YcraB 1835 ropa

1835-1863: kadenpa TEXHONOMW, CENIbCKOTO X03ANCTBa, IECOBOACTBA U apXUTeKTypbl dunocodckoro dakynbreTta

YcTaB 1863 ropa

1863-1884: kadepnpa TexHUYeCKon Xummm GU3nNKo-maTeMaTnueckoro dakynbreTa

YctaB 1884 ropa

1884-1920: Kadenpa TEXHONOMUN 1 TEXHUUYECKON XUMIK GU3MKO-MaTeMaTUyeckoro dakynbsTreTa

HocnepeBomol.unoqule rogbl

1920-1933: Kadenpa XMmMmMyeckom TexHonornm (B XapbKOBCKOM MHCTUTYTe HapoaHOro obpasoBaHua
1 XapbKoBCKOM DU3NKO-XMMUKO-MAaTEMATUYECKOM MHCTUTYTE)

1933-1965: Kadenpa TEXHUUECKOWN XUMUN XMMUNYeCKoro daKyrbTeTa
XapbKOBCKOro rocyiapCTBEHHOrO YHMBepCuTeTa

1963-1965: Kadenpa opraHNYECKoro KaTanusa n KUHETUKN XUMUYeCKoro GpakynbreTa

1965-2004: Kadenpa TEXHUUECKOWN XUMUN XMUYeCKoro daKynbTeTa

c2004:

Kad)e,qpa XUMNYeCKOro matepmnanosefeHnAa XuMmnyeckoro d)aKyaneTa
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AeCATUAeTUS CTaHOBAEHIsI, BO BTOPOI IT0A0BM-
He XIX B. — popMupoBaHme coOCTBEHHOTO Hay4-
HOTIO AMIla, MCIIBITAaHNUS PeBOAIOIIMIOHHBIX U I10-
CAepeBOAIOIIVMIOHHBIX €T, HapalllBaHle TeMIla
1ccAeA0BaHNUI B IIpeABOeHHbIe TOAbI, TpareAus
1 11oAsuUr BeAnkoit oTeuecTBeHHO BOIHEI, Oyp-
HOe pa3BUTHE B IIOCA€BOEHHBbIE AeCATUAeTN,
0OHOBAEHIe HayIHOI 1 y4eOHOI paboOTHI B He-
3aBUICUMOV YKpalnHe.

Kadeapa TexHoaormm u HayK, OTHOCSIIIVIXCS
K Toprosae u ¢pabpukam (Kadeapa TeXHOAOTUN
1 koMmMmepunn), Ycrasom 1804 roga 6n1aa ycra-
HOB/A€HA B OTAeAeHuM (PU3NIecKux U MareMa-
TUYeCKNX HayK. B To Bpewm: elle He pasrpaHu-
4MBaAU CTPOUTEABHOE MCKYCCTBO, XMMIUIECKYIO
U MeXaHM4YecKylo TeXHoAoruio. B nauaae cye-
CTBOBaHN: YHUBEPCUTETa MeCTHbIe YUeHbIe CIABI
MpaKTU4YeCcK! OTCYTCTBOBAAM, M IIePBBIMU IIPO-
deccopamu CTaHOBMANCH, IIPEVMYIIECTBEHHO,
MHOCTpPaHIIBL.

ITepBriM aapioHKTOM Kadeapsr (1804-1811)
craa Januma Visanosmu @on-lIlImepdeana,
BBIIIYCKHMK MapOyprckoro yHmBepcureTa, A0
nepeesga B Poccuio cayxusmmii B I'ecceHckoM
kasHauerictse. OO0 yueHsix Tpygax [lImepdeanaa
CBeAeHUII He OCTaA0Ch.

IIpeemnukom IImepdearaa craa Kapa
Kapaosnmu Heapaexen, 3aHmMaBIINiI OAHO-
BpeMeHHO 1 Kadeapy CeabCKOTO XO3sICTBa.
On yumacsa B KeHurcOeprckom yHUBEpCHUTETe,
caymaa aeknumu KaHra, moayuma crernennb 40K-
Topa ¢uaocopun, a 3areM u3Jaa HECKOABKO
counHeHui no arponomun. Ho «puraamnienne
Heapaxena He Obl10 IIproOpeTeHNeM AAsl YHU-
BepcHUTeTa», — YKa3blBalOT aBTOPBI MCTOpUM Pu-
3MIKO-MaTeMaTudeckoro ¢pakyasreTta 3a 100 aet
cymecrBoBanus [2]. Heapaexen BckopocTtu «Iie-
pecTaa MHTepecoBaThcs Y4eOHBIM 4ea0M, Opaa-
Cs1 3a pa3AMYHOIo poja adpepsl U NPeAnpUATI,
rorajas B Heb.arosuAHbIe UCTOPUY, ... IIpeAas-
Cs1 IIBSIHCTBY U BBIHY>K/A€H ObLA BBIVTY B OTCTaBKy
B 1818 r.» [2].

ITocae OrteuectsenHoi BoyHbl 1812 1. Ha-
MeTnAlach TeHAEHINs 3aMellaTh IIpeliojaBa-
TeAbCKUE AOAXKHOCTUM PYCCKUMU  yYeHBIMIU.
IIpuBaeyeHne pycckmx ydeHBIX I104aBalo Ha-
AeXKAy, 4TO CTyAeHTHl, cAabo 3HaloIINe MHO-
CTpaHHbIe S3BIKM, CMOTYT Ay4llle IIOHUMAaTh CO-
oTeyecTBeHHMKOB. B 1830-1831 rr. Kadeapy 3a-
HIMAaA «y4UTeAb TeXHOAOInM» VIBaH VIBaHOBIY
ABbSUKOB, BBIIIYCKHUMK XapbKOBCKOIO YHUBep-
cuteta. K cokaseHmio, >XM3Hb 9TOTO «JAapo-
BUTOIO U MHOIO OOeIllaBIIIero y4eHoOro» [2]
CAMIIIKOM paHO oOOpBalack. 3aTeM B TedyeHUe
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noutu 10 aer mpemnogaBaHue BO34araaocCh Ha
BpPeMEeHHBIX COTPYAHUKOB (IIpodeccopa XUMUM
M. . Cyxomannosa n H. A. Aps4eHKo) nan so-
Bce oTcyTcTBoBaao. Kaszazaocs, 4To ¢ riepeBogom
B 1839 1. B XapbKOBCKMIT yHUBEPCUTET Ipodec-
copa C.-IletepOyprckoro TexXHOAOIMYECKOTO
nHctutyta Anapes Osepckoro kadpeapa TEXHO-
AOTUY U1 KOMMepII HaKOHeII-TO I1oAy4Aia A0-
CTOMHOTO pyKoBoauTeAas. O3epCKmil permnTeab-
HO B3514Cs1 3a 000pyA0BaHNe TeXHOA0TYeCKOIo
KaOmHeTa M Hadaaua npernogasaHne. Ho yxke
Bckope y O3epckoro oOHapy>KMACS HeusAedn-
MBI AYILIEeBHBIN HeAyT, B 1842 r. oH OBl yBOA€H
CO CAY>XOBI U yepe3 HeCKOABKO AeT CKOHYAACs
B OoroyrogHom 3asegenun. Ilocae yBoabHeHU:
Osepckoro MuHuICTp HapOAHOIO IIPOCBeIeHN
peAA0K1A OOBSIBUTh KOHKYPC Ha 3aHsTHe Ka-
Peapsr Texnoaorun. KoHkypc, ogHako, He co-
crosiacs, a Kadpeapa mmycrosada 40 1847 roaa.

B HawaapHBIN IIepMO — IIepBble COPOK AeT —
Kadeapa CymiecTsoBasla, CKOpee, HOMIHAABHO:
9acTO MEHsIAVCH ITpodeccopa, He OBLAO CUCTeMa-
TUYEeCKOTO IpellojaBaHNs, MaTepuaabHas Oasza
IIOYTH He pa3BMBaslach, A4a ¥ MOATOTOBKA CTyA€H-
TOB OblAa HIKe BCSIKOM KpUTUKI. BripoueMm, 5T0
Op1aM 60A€3HN He OAHON ANIIL Kadeaphl Tex-
HOAOTUM U He OAHOTO AUIITL XapbKOBCKOIO YHI-
Bepcutera. C TaKMMU XKe Ipo0aeMaMu CTaaKu-
BaAlCh BCe MOAO/ble YHUBEPCUTETHI U MHCTUTY-
TBI, CO34aHHbIe B IepBoit noaosuHe XIX B. gaxe
B 004ee KPYIIHBIX KYAbTYPHBIX LIEHTpaX, TaKMX,
kak Kaszanp man Kues. I'1aBHBII UTOT II€PBHIX
COpOKa 4eT COCTOMUT B TOM, 4TO YHUBEPCUTET
NPVKIACA Ha MECTHOI T04Be, U Aa>Ke IIPU BCcex
HeJOCTaTKaX ero (PyHKIIMOHMPOBaHMUS IIOCTe-
IIEHHO CAOXMAMCH YCAOBUA U IIPeAIOCHLAKN
AAs OyAymient IpOAYKTUBHON AesTeAbHOCTH.

TakoBasi Hauaszach ¢ IpUxogoM Ha Kadea-
py Ttexnoaorum B 1847 1. Brimycknuka C.-Ile-
TepOyprckoro  yHmusepcuteta  Vawvaedonca
Kasumuposnua Koccosa, mepBoro pycckoro
Marucrpa TexHoaornu. Koccos Owvia »pyaupo-
BaHHBIM I IIMPOKO OOpa3OBaHHBIM CHelVaAl-
CTOM, IOMMMO Te€XHOAOTUM, OH IperoaBal He-
OpraHMYecKylo, OpraHM4YecKyl0 U TeXHUYeCcKylOo
XMMMUIO, 3aBeJoBaa XMMMYECKOl AabopaTopu-
eil. B csoeir gesareapHocTn npodeccop Koccos
uccaeloBaa colpbeBble 3aracel IOra Poccnn,
1ocAaeA0BaTeAbHO IIPOBOAVIA AMHMUIO Ha TeCHbIe
KOHTAaKTBl C ITPOMBIIIAEHHOCTBIO M CyMeA IIO-
CTaBUTD IIperojaBaHlyie TeXHOAOTUI Ha YPOBeHb
HayKl TOTO BpeMeHN.

C 1868 r. mo 1894 1. kadeapoit pyKoBoANA
BpiyckHUK C.-IleTepOyprckoro yHmBepcuteTa



Hoc Erat in Fatis

Hukoaain Kaementoesnu firykosny (c 1894 r. mo
1898 r. — 3acay>xeHHBIN ITpodeccop 3a IITaTOM).
SlykoBry Havaa MccAeA0BaTeAbCKyIO0 padoTy B
IleTtepOypre B yacTHOJ A1a00OpPaTOPUU M3BECTHBIX
xumukos H. Cokoaosa n A. DHreasrapara, ms-
Aareaeil IIepBOTO PYCCKOTO XMMMYECKOIO XYp-
Haza. B 60-x rogax on pabotaa B I'eiigeanbepre
B aAabopatopum ODpaeHmeriepa. I[Ipodeccop
SlykoBud mperojabad TeXHUYECKYIO XMMMIO U
TexHoaoruio. C 1869 r. yrsepauacs oObrdait mpe-
AOCTaBASITh IpOdeccopy TeXHMYEeCKOM XUMUI
TaK>Xe IIperoJaBaHle 1 aHaAUTUIeCKOI XMMU,
1 SI1lyKOBUY BeA He TOABKO IIPpaKTIJecKe 3aHs-
TSI, HO U UMTaA COOTBETCTBYIOIIVIe AeKIWIL.

B 1894 r. Ha goaxxHOCTH Ipodeccopa Kadea-
pBl TeXHOAOTMM ¥ TeXHMYeCKOW XuMum Obla
HazHaueH Baaammup ®egoposuu Tumodees.
Tumodees, yuenuk H. H. bekerosa, — oagun n3
KPYITHENIINX OTe4eCTBeHHBIX (PU3UKO-XMMMKOB.
ITo mpeactaBaeHNIO (PU3MKO-MaTeMaTNUeCKO-
ro ¢pakyaprera B 1889 . OH 611 KOMaHAUPOBAH
Ha ABa roJa 3a rpanuiyy. Hauaa oH cra>kmpoBky
B /leiinuure, B TOAbKO YTO OPTaHM30BaHHOMN Aa-
6oparopun B. OctBaabaa, rae caymiaa AeKINUmM
u camoro OcTBaabAa, " €ro TOTAAIIHUX COTPYA-
Hukos M. /Jle-baana, B. Hepncra, I. bpeaura.
B Aeiniminre Tumodees Hauaa HOBAaTOPCKIE MC-
cAeAOBaHIs HEBOAHBIX PacTBOPOB, CyMTas MX
M3yJeHle HaCTOsITeAbHO HeOOXOAMIMBIM AAs1 CO3-
AaHUs o0IIeil Teopum pacTBopos. byayun yxe
cpOPMUPOBABIIINUMCS  CaMOCTOSITEABHBIM ~ yJe-
HBIM, OH IIpMIIIeA K BBIBOAY O HEOOXOAUMMOCTU
13y4aTh TEPMOXMMMIO ITPOIIeCCOB, IIPOMCXOAS-
HIMX IIpY 0Opa3oBaHNI PacTBOPOB, I Ilepeliea B
HapIKCKy1o 2aboparopuio M. beptao. 3akonuna
Tumodees cor0 KoMaHAMPOBKY B I'eitgean0Oepre
y B. Meiiepa. 3a aBa roga Tumodees onyoaunko-
Ba/ 4eThIpe CTaTb/ B BeAyIINX HayYHBIX M3JaHMN-
sIX Toro Bpemenu — Zeischrift fur Physikalische
Chenie u Comptes Rendus, a Bcero — 12 pa0Gor.
B 1894 r. Tumodees samutua B XapbKOBCKOM
YHUBEpCUTETe  MarucCTepcKylo  AMCCepTaLiio
«VlccaeaoBanne Haj PacTBOPUMOCTBIO BEIeCTB B
OpTaHMYeCcKIX pacTBOpUTeAsAx». DTa paboTa OKa-
3a/a cepbe3HOe BANUsHINe Ha CTaHOBAeHMe (pU3n-
9JecKOl XMMMUM U MCHO0Ab30Balach HECKOABKIMU
IIOKOAeHMSMI XMMUKOB. Tumodees mperoja-
BaA TEXHMYECKYIO, aHAAUTUIECKYIO ¥ OpraHuJe-
CKYIO XMMMIO, BeA 3aHATUSA 10 KaueCTBeHHOMY,
KOAMYECTBeHHOMY I TeXHUYeCKOMY aHaAusy,
pasBepHyA pabOTHI IO MCCAeAOBaHMIO HEBOAHBIX
pacTBopoB. Ba>kHO OTMeTUTh HOBATOPCKMUIA I10A-
xo4 Tumodeesa K mpenogaBaHIIO TEXHIUECKOI
XUMHUM: OH OTKa3aaAcsi oT (pakTorpadpuyeckoro
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BOCIIpOM3BEAeHNs MEeAKUX AeTajell ITPOMBIIII-
A€HHBIX IIPOIIeCcCOB M YCTaHOBOK, cAeAaB YIIOp
Ha BbIsICHEeHIUEe (PUBMKO-XMMMIYECKMX OCHOB TeX-
HoAOoTMYecKMx mporeccos. Ocrasaacsa Tumodees
Ha kadeape 240 1900 r., xoraa Bo3raasua kapeapy
(Jusuyeckor XUMmUM TOABKO YTO OPTaHM3OBaH-
HOro K1eBckoro nmoAmTexHM4eckoro MHCTUTYTA.
3/4ech OH 010K HadaA0 BCeMIPHO M3BECTHOM
Hay4HOI1 IITKO/€e B 001aCTi HeBOAHBIX pacTBOPOB.
He tepsia Tumodees u cpsaserr ¢ XappKOBOM: B
1906 r. on 3amUTIA B yHUBEpCUTETE 40KTOPCKYIO
auccepranmio «O TernaoTe oOpa3oBaHN HEBOA-
HBIX PacTBOpOB», a ¢ 1908 1. BepHyACs B yHUBEp-
cuteT. I B mocaAepeBOAIOIIIOHHbIe TOALI DHEPIVAS
n HayuHbl dap Tumodeepa okaszaamch BoCTpe-
OoBaHHBIMI: OH CTaa AupekTopoM VIHcTuTyTa
IIPUKAaAHON XMMUH, U3 KOTOPOTO BIIOCAEACTBUN
BBIPOCAM CTOAb MOIITHBIE ICCA€40BaTeAbCKIe Y-
pexaenns, xak YXVIH, HMIOXVM u VMuctutyt
MeTaA/AO0B.

C 1900 r. o 1903 r. xadeApoOil TEXHOAOTUN U
TeXHIYEeCKOV XMMUM 3aBesoBaa VBaH AaaMoBuUY
Kpacyckniz, Bemmycknuk Knesckoro ynnsepcurera.
B xonne 1903 r. xageapy Bosraasua Koncrantun
Bacnavesnu Xapuuxos, sakonumsmmii  C.-Ile-
TepOyprckuit yausepceutet. VI Kpacyckmii, n Xa-
PMYKOB BBIIIOAHMAY MHOTOYMCAEHHbIe IIPUKAaA-
Hple paboTHI 110 MCCA@AOBAHUIO CHIPBS, aHAAU3Y
BOJ, TI04B 1 He(pTHU, pa3dpaboTKe aHAAUTUYECKUX
METOAMK U COBePIIEHCTBOBAHIIO OPraHIMYeCKOI 1
HEOPraHN4eCcKOi TeXHOAOTUML.

C 1910 r. 3aBegoBaHmMe KadeApoil Ileperio
K BBIIIYCKHMKY XapbKOBCKOIO YyHMBepCUTe-
ta IOpuio (I'eoprmio) Bacmanesnuy Kopiryny.
OcraBaeHHBII 1T0CAe YHUBEpCUTeTa 4451 IIPUTO-
TOBAEHMI K ITpodpeccopckoMy 3BaHmio, Kopiryn
HalnpaBAsACs B HaydHble KOMaHAMPOBKU B
I'epmanuio n Mraamio. Yxe Toraa onpegean-
Aach rAaBHas TeMa ero MccAeJOBaHUI — XMMUS
nuppoda U ero IpOU3BOAHBIX, OBIBIIIAs OCHOB-
HOM M B roAbl paboThl Ha Kadegpe TeXHOAO-
TUM UM TEXHUYIECKOU XMMUU, U B AAAbHENIIIEM.
B roapr rpasxaanckoit soitHbl KopiryH 1moosisaa
B Kprimy, 3ansTom Boiickammu Bpanreas. Oue-
BugHo, y Kopiiyna, ABopsHIHA 11 CbIHA Kaapo-
BOTO BOEHHOTO, He ObLA0 OCOOBIX MPUYMH TOPO-
IUTHhCA OOpaTHO B XapbKOB, KyJa OH BepPHYACS
avb B 1930 roga. Cyap06a O6b11a 61arockA0HHa K
IOpuio Bacnaresuuy: oH He oAseprcs penpec-
CUSM M TI0AY49MA BO3MOXKHOCTB (IIyCTh M He B
YHUBEpCUTeTe) 3aHMMaThCsl AI00MMBIM A€A0M —
HayKoI1 11 OOy4eHreM CTyAeHTOB.

IToaBoast uTOrM BTOPOMY HEPUOAY MCTOPUN
kadeaprl, caelyeT OTMETUTD, YTO OHa IIpeBpaTh-
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Aach B COAUAHBIN 1IeHTp 0Opa3oBaHIs U HAyKH,
paboTaBINii Ha eBpoIleiickoM yposHe. Haunnas
¢ Koccosa, xadeapa AocTuraa «>Kusoii CBS3N ...
MPUKAAAHOTO 3HAHUS C IIPOMBIIIAEHHOCTBIO U
oO1rectsoM» [2], mpuyem HaydHble MHTepeChI
COTPYAHUKOB ObIAM BechbMa IIMPOKMMM U OXBa-
TBIBaAM BCe aKTyaAbHble HallpaBAEHUS XUMUN —
OT XMMIYECKOTO CMHTe3a A0 PUMKO-XVMUN He-
BOAHBIX pacTBOPOB. 3HaUNTEeAbHO pacCIIMPUANCh
romerreHns Kage Aphl, yAy4IIINA0Ch OCHaIIleHe
aaboparopuii — K koHiy XIX B. Ha kadeape nme-
AUCH coanaHas oudanoreka, moutu 2000 moae-
et 1 00pasLIoB CBIPBIX ¥ 00pabOTaHHBIX TEXHM-
4YecKIX NpoAyKTOB. Ecan B nepBble gecaTuAeT
BCsI paOoTa Kadeapsl CBOANAACD K A€SITEABHOCTI
pogeccoposB, ee 3aHNMaBIINX, TO Telleph B IIpe-
I04aBaHUI ¥ Hay4YHBIX MICCA€A0BAaHUAX aKTMBHO
ydacTBOBaAl U IPUBaT-AOII€HTHI (BBeAeHIe DTUX
AOAKHOCTEN OBLAO OAHUM U3 HEMHOTUX AOCTO-
VMHCTB YHUBEpPCUTETCKOro Ycrasa 1884 r., B Iie-
Z0M BecbMa peaKIMOHHOTIO).

B 1917 r. 1O. B. Kopmyn ocrasua kadeapy.
Hecmotps Ha KpaliHe TsKeAable yCAOBUS SKU3HU
B IIepBOe II0CAePeBOAIOIIMOHHOe JAecATuaeTue,
Ae30pTaHM3alNI0  AesITeAbHOCTY YHUBepCHUTe-
Ta BCAeACTBIE €r0 HeOAHOKPATHBIX peopraHM-
3aumit u skcrepumeHToB COBETCKON BAaCTU B
00acTy BBICIIETO U MPOQeCcCrOHaAbHOTO 00-
pa3oBaHIs, YHUBEPCUTETCKME XMMUKI IIPOJ0A-
>KaaM yropHo paboraTs. Kadeapa texnmdaeckoin
XMMHUM HOPOAOAXKMAA CBOe CyIeCcTBOBaHME B
XapbKOBCKOM MHCTUTYTe HapOAHOTO 00Opaso-
BaHMs, OpraHusoBaHHOM B 1921 r. ma pymnax
yHuBepcuTera. 3apeaosanue Kadpeapoit ¢ 1919 1.
65120 Bo3a0KeHO Ha E. C. XOTMHCKOTO, BBIITyCK-
HuKa JKeHeBCKOTO yHMBepcuTeTa, M3BECTHOTO
y4eHOro-Xxumuka u negarora. OH BBIIIOAHNA Psid,
BaKHBIX paOOT IO XMMHUM IUPPOAa, IOAYINA
IepBble U3 M3BEeCTHBIX KPeMHUII- 1 OOpopraHu-
YecKIX coeAVHeHMI, Hallncaa MHOYXeCTBO yue0-
HUKOB A4 BBICIIEN U CpeAHell IIKOABI M Hayd-
HO-TIOIyASIPHBIX KHMUI. B wactHOCTH, B mepuog
3aBegoBaHMs Kapeapoil TeXHUIECKOV XUMUMU
XOTMHCKUIA ITOATOTOBUA «DA€MeHTapHbI KypC
XuMum», Boigepkasmnit B 1926-1931 rr. cemp
U3AaHNM, U yIeOHUK «XMMIJecKasl TeXHOAOT M
Aast mpopKoa». B 1929 r. XotuHcknii neperea
Ha KadpeApy OpraHMUIECKON XVIMMIIY, a 3aBe0Ba-
HIte Kadeaporl TEXHNYECKON XMMUM TIePeIio K
npodeccopy Pegopy Ilerposnuy I'oaesy.

Ero B 1938 1. cmenma Amnapeir lVIBaHosud
Kunpuanos, BbInycKHUK XapbKOBCKOTO YHUBEP-
cHUTeTa, 3aHMMaBIINI OAHOBPEeMEeHHO A0/AKHOCTh
aupexropa HVI xumuu XI'Y. Kunipuanos — sce-
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MMPHO M3BECTHBIN yJeHBbIN, OCHOBHBIE PabOTHI
KOTOPOTO TIOCBSIIEeHBl TEOPUM ILIBETHOCTM OpTa-
HUYEeCKNX COeAVMHEHMUII, CHHTe3y, CBOVICTBAM WU
IIPUMEHeHUIO IIMaHMHOBBEIX Kpacuteaeil. Emre B
1939 r., 3a T04 40 3amINUTBI AOKTOPCKON Ayiccep-
taruy, Kumpnanos Obla m3OpaH 4aeHOM-KOp-
pectiongentom AH VYCCP. Jokropckast auc-
cepranust Kumpuanosa «Okpacka U cTpoeHue
LIIaHVHOBBIX KpacuTeael» cogepKasla IIPUO-
pUTeTHBIE pe3yAbTaThl IO TeOPUM IIBETHOCTU U
1oAy4ynaa IMMUPOKYIO M3BeCTHOCTh. Ele B 40BO-
eHHble TOABl 1104 PYKOBOACTBOM Kumpuanosa
OBLAM 3alUIIEHBI BOCeMb KaHAMAATCKUX AVICCep-
taumit. C Hauaaom Beaukoir OreyecTBeHHO BO-
il Kunpuanos noknnya XapbKos, B AaAbHel-
IIIeM ero >KM3Hb U Hay4Has paboTa IpoXoauan,
raaBHeIM oOpasoM, B Kuese, rae Kumnmpnanos
craa sunenpesugentom AH YCCP, aupextopom
Mucruryra opranmdeckoin xumun AH YCCP un
3aBeAyOmuM Kadeapoil OpraHNIecKOM XVMUM
Kmnesckoro rocysapcTseHHOTO yHUBepCUTETa UM.
T.T. IlleBueHKO.

Taxknm 0O6pasoMm, B mpesBOeHHbIe AeCATIAETUS
Kadegpa, HECMOTpsI Ha TPYAHOCTU U IIPEIIOHB,
co3JaBaeMble II0CAEBOEHHOI pPa3pyXoll, 3yAOM
pedopMaropcTBa B BBICIIEN IIIKOJAE U AaBSIIEN
aTMocdepoii 30-X T0OA0B, yCTOYMBO pa3BuBaAach.
JOCTUTHYTO 9TO, B IIepPBYIO OouepeAb, TpyAaMu
E. C. Xorunckoro n A. V. Kunpunanosa, ydeHbIx
BBICOYAJIIIIETO YPOBHA, 004adaBIINX TAyOOKOI
DpyAULIMeN U JapOM HayqHOTO IIpeABUAESHM.

C ocsobOoxxaeHnem XapbkoBa OT IUTAEPOB-
1es B 1943 r. Hauaaach paboTa IO BOCCTAaHOBAe-
HIIO yHusepcutera. OHa mpoxoduaa HeINpOCTo,
MHOTIe 13 IIpeliojaBaTelell I COTPYAHUKOB A40-
BOEHHOTO BpeMeHN IorndAu Ha PpOHTe MAU He
BepHyAlICh B XapbKoB IlocAe BoiiHbL. Ha mecre
CTapbIX Hay4yHBIX IIKOA ¥ HalpaBAeHWUI BO3HMU-
KaAl HOBble. B BoeHHbIe 11 IepBbIe ITOCAeBOEHHBIe
roabl PyKOBOACTBO KadeApoil OBLAO BO3A0KEHO
Ha IIpOpeKTopa BOCCTaHOBAEHHOIO YHUBEpCUTeTa
aonenta M. A. KopHneHko, a 3ateM — Ha AOLleHTa
M. C. Hosakosckoro. Beimyckauk XVHO Mapxk
Camortaosny HoBakoBckmil He OblA yBeHYaH BbI-
COKMMM Hay4YHBIMI 3BaHMsAMM U TuTydamu. Ho
€ro aBTOPUTET YUEHOTO U Ilejarora ObL1 OUeHb BbI-
cok. HoBakoBcKmi1 I101b30BaACsI OTPOMHBIM aBTO-
PUTETOM He TOABKO B YHUBEPCUTETE, HO U BO BCEM
COOOIIIeCTBE CHEIIMAAVNCTOB IO KOMILAEKCHBIM
coeguHeHNsIM. MHor1e ero paboThl MMeAN MIO-
HepCKIUII XapaKTep, a IeJarorndeckoe MacTepcTBo
BBI3bIBAAO MCKpPEeHHee BOCXUIIeHNe KOAJAET, CTy-
AEHTOB U yuuTeAeil XumMum. ABTOp He MOXeT He
ro6aarogaputh cyAn0y, KoTopas nogapusia emy
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cJyacTbe YUUTLCA B Ipy1e, rae Mapk Camoita0B1d
IIperiogaBal HeOpraHNMYEeCKyIO XVMMUIO.

B 1953 r. 3aBeayomum kadeapoil TexHMU-
yeckon xumum craa B. @. Aaspymns, BBIAAIO-
IMIicA XUMMK-Oprannk. B 1956 r. JAaspymmnn
3alllUTUA AOKTOPCKYIO AMCCepPTalMIO, IIOCBs-
IIeHHYIO IIpo0JeMaM TaAOXpOMUU AU-, TpHU-
1 TeTpaapuAMETaHOB, I B TOM >Xe I0oAy cCTaa
IIPOPEKTOPOM YHUBepCUTeTa I10 HaydHOI pabo-
Te. C 1960 r. 110 1966 r. /laBpyImmH CTOsAA BO IAa-
Be yHusepcureta. Baaagumup desoposuu Obla
He TOABKO Cepbe3HBIM yYeHBIM, HO U KPYIIHBIM
OpraHMU3aTOPOM, yMeAO MHOAOMPABIINM KaApBI
u 3aboTMBIIMMCS OO OCHalleHMu JAabopaTo-
puil coBpeMeHHBIM 00OpyAOBaHIEM, Pa3BUTUN
MaTepuaAbHON Oas3bl YHMBepCUTeTa, yKperlle-
HUM ero aBTOopuTeTa B CTpaHe U B Mupe. Bcio
CBOIO XM3Hb Baaaumup ®Peaoposnd mocBATIA
CAY>KE€HUIO YHUBEPCUTETY, B KOTOPOM IIpopado-
TaA BIIAOThH A0 KOHYMHEI B 2003 rogy.

Slpxuit nepuoa pasButus Kadeapsl CBs-
3aH ¢ uMeHeM /1. M. /luTBMHEHKO, BBIIyCKHMKA
XapbKOBCKOTO YHUBEpPCHUTETa, OAHOTO U3 CO3-
AaTeaell (PUIMKO-OpPTAaHMYECKON XUMUM, Sp-
KOI'O yY4eHOTO U opraHmsaTopa Hayku. B 1959 r.
/eonna Mmuxaiaosud Bo3raasua Kadeapy u
IIPUBAEK K 1ICCAeA0BaHMAM B 00AaCTy KUHETUKI
U MeXaHM3MOB OpTaHMYeCKMX peaKluil IpyIILy
acIMpaHTOB M MOAOABIX COTPyAHMKOB. CTaThu
/INTBUHEHKO 1 cOTpyAHMKOB B cepun «Cpega
U peakIMOHHAsI CIIOCOOHOCTb» OBIAM IIOCBSAIIIe-
HBI IIPUHIUINAABHBIM BOIIpOCaM T'OMOTI€HHOTO
KJICAOTHO-OCHOBHOIO KaTaAM3a OpTaHM4eCcKMX
peak1iuii, MHOIMe 13 KOTOPBIX SIBASAVICH MOJe-
AsaMu  6moxummdecknx Imporeccos. C camoro
Hayva/la 9TUX UCCAeA0BaHMIT OblAM OOHapPY>KeHbI
BakHbIe 9(PeKTHl, BHecIIe 0OABIION BKAaJ B
pasBuUTHe TEOPeTUYeCKOM OpPTaHMIeCKOM XU-
mun. B 1961 r. AlutBnHeHKO 3ammuTA AOKTOp-
CKYIO AMccepTaniuio Ha TeMy «KuHeTmka peak-
LM alfMAVPOBAHNS 1 HEKOTOPBIe BOIIPOCHL pe-
aKIIMOHHOM CII0cOOHOCTM». B cooTBeTCcTBUM C OC-
HOBHBIM HaIlpaBAeHUEeM MCCAeJ0BaHMI Kadea-
pa B 1963 r. noayumaa HOBOe Ha3BaHUe — Opra-
HIYeCcKoro kKaraamsa u KuHetuku. Ho B 1965 r.
/IUTUBMHEHKO BMecTe ¢ 00ABIIION TPYHIION yue-
HUKOB U COTPYAHUKOB Ilepee3kaeT B /JOHeIK.
/leonna MuxaiaoBid n3bmpaeTcs: akajeMIKOM
AH YCCP u craHoBUTCSI BO rAaBe BHOBb CO3AaH-
HoTO /loHeIrikoro Hay4Horo IeHTpa. OH Obla op-
raHM3aTOPOM I IIePBBIM peKTOopoM /oHeIikoro
YHUBepCHUTeTa, a Takxke cosgaa Vuctutyr $u-
3MKO-OPTaHMYEeCKON XUMUM U YLAXUMUU
AH YCCP (In®OV), KOTOpbIM pyKOBOAUA AO
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cmeptu B 1983 roay. Cerogus tpagunum Hayd-
HOM 1KOABI /1. M. /lUTBMHEHKO yCHeIIHO CO-
XpaHAI0TCA 1 pa3BuBaioTcsa B VIHPOY um. akaga,.
A. M. /luTBUHEHKO (AUPEeKTOp — aKajeMUK
HAHY A. ®. ITonos) u B /loHeITKOM HaITOHAaAb-
HOM YHUBepcurere.

B 1965 r. B cBsA3M c nepees oM B J OHEIIK OCHOB-
HOJI I'PYIIIBI COTPYAHMUKOB BHOBb BO3HIK/1a HEOD-
XOAVIMOCTB peopraHm3anyy Kadepol, BOTAaBe KO-
TOPOI CTaA BBIITYCKHUK XapbKOBCKOTO YHUBEPCH-
teta rpodeccop B. H. Toamaues. Kadeape sep-
HYAOCh IIpe’KHee Ha3BaHIe — TeXHMYEeCKO XMI-
mun. Toamades Obia yuenunkom H. IT. Komaps,
CIenyraAucToM II0 KOMIIAeKCOOOpa3oBaHMIO B
pacTBOpax U crHeKTpockonuu (4OKTOpCKas AVIC-
cepraums  «CriekrpopoToMeTpudeckoe 1ccae-
AOBaHIe peakInil KOMILIeKCOOOpa3oBaHUs B
pactBopax», 1964 r.). On craa cosgateaeM HO-
BOTO AAs KadeApbl TEXHUIECKON XUMMI U YHU-
KaAbHOTO 4451 YKpalHbl HAy4YHOTO HallpaBAeHIs,
CBA3AHHOIO C U3yYyeHUeM KOOpAMHAIIMOHHBIX
COeAVHeHMI, OOpasyIOLUXCcs IPU B3aUMOJeli-
CTBUU MOHOB MeTaAA0B C OpTaHMYEeCKMMI KOM-
I11eKcoo0pasyomumMn noanMepamu. Bosnnkaa
U HOBas yyeOHasl crienimaansanms — «Beicokomo-
AeKyAspHbIe coeAVHeHMs». ToaMaues repecTpo-
1A U KypC XMMMIYECKOV TeXHOAOIUM, BO3POAUB
noaxoz B. @. Tumodeesa: B KAaccyeckoM yHHU-
BepcHUTeTe OCHOBHOE BHUMAaHNE CAeAyeT yAeAsATh
TeOPeTNYeCcKM OCHOBaM TeXHOAOTMYEeCKUX IIPo-
I1€CCOB U HOBEMIIIUM AOCTVXKEHMUSIM XUMIYIECKO
IpoMBIIIAeHHOCTU. Bomomaroriee Takoit 1moa-
xo4, yaebHoe mocobue «Teopermueckue OCHOBBI
XUMIYECKOII TEXHOAOTUI» YCITEIITHO CAYKUT CTY-
AEHTaM y>Ke CBbIIIe yeTBepTy BeKa. [Tog pyxosoa-
ctBoM ToamaueBa 3amiumieHo 20 KaHAMAATCKIUX
AuiccepTaliuit, emy npuHagaexat 0oaee 300 Hayu-
HBIX pabOT, MOHOTpadus, P14 yIeOHBIX ITOCOOMIL.
Toamauesa 1 COTPYAHUKOB OTANYAA0 BHMMaHIe
K IPaKTHMUYeCKOMY MCII0Ab30BaHUIO pe3yAbTaTOB
uccaeaoBannii. VI3BecTHOCTh MOAYyYMAM MHOTHE
NpUKAaAHBIe pa3padOTKM Kadeapsl, HaIIpuMep,
CBs3aHHbIe C CO3JaHMeM BeTepMHApHBIX IIpella-
paToB Ha OCHOBe AeKCTpaHa 1AM (PAOKYASHTOB Ha
OCHOBe I'MAPOAN30BaHHOTO II0AMaKpuAaMmAa.

ITocae cmeptn B. H. Toamauesa B 1990 r.
PYKOBOACTBO Kadeapoil OblA0 BO3A0XKEHO Ha
aupexropa HVI xumun O. A. Ilonomapesa,
3aHMMABIIIErOCs CUHTE30M U MCCAeA0BaHUEeM
JAa3epHBIX KpacuTeaell U co3JaHueM aKTUBHBIX
cpea AAsl Aa3epoB (PUOAETOBOTO U yAbTpaduo-
AeTBOro Anana3oHos; B 1992 r. Ilonomapes 3a-
HIUTHUA 10 DTO TeMaTuKe JOKTOPCKYIO Ayccep-
TarunIo.
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B 1990 r. szaBeayrommum Kadegpoir Ob1a
usbpan npod. V. I. 3yOmams, BBITYCKHUK
/HenpoIeTpoBCKOTO MeTaAAypruieckoro MH-
cTuTyTa. 3yOMAMH — cHelMaAucT B 00aacTu
KOKcoxummy, B 1984 1. 3amuTia AOKTOPCKYIO
AViccepTaliuIo I10 DTON TeMaTuKe. VIM moaydeHst
Ba’KHbIE pe3yAbTaThl B TEXHOAOIUH IIPOU3BOA-
CTBa MeTaAAypriMIeckoro KOKca 13 HEeKOKCYIO-
IIVIXCST yIAell, OKMCAUTEALHOV KOHBEPCUM YA
C 11e4bl0 MOAy4YeHIs CUHTe3-Ta30B, pa3paboTKe
DKCepreTMyeckoil MeTOA0AOTUM aHaAmu3a IIPo-
11eCCOB TePMIUECKOTO ITpeoOpa3oBaHIsI OpraHu-
4yeckoit macchl yraeit. Onybaukosaa 6oaee 250
Hay4HBIX paboT, cpeaut KOTOPBIX IIIeCTh MOHO-
rpaduii 1 yaeOHBIX ITOCOOMIL.

C 2001 r. kadeapy Bosraasaset 0. B. Xoanmn,
BBIITYCKHMK ~ XapbKOBCKOTO  YHUBEpPCUTETa,
CHeMaAuCT 0 KOAMIECTBEHHOMY (PU3MKO-XM-

10. B. XonuH

MIYECKOMY aHaAM3y, PU3NUECKON XUMUU IIPO-
11eCCOB Ha ITOBEPXHOCTU TMOPUAHBIX MaTepua-
A0B U XeMoMeTpum (AOKTOpCKas AyccepTanys
«KoaymyecTBeHHBINT  PUBNMKO-XMMIYECKNII aHa-
AU3 KOMILAeKcooOpa3oBaHMs B pacTBOpax M Ha
IIOBEPXHOCTU XMMMYECKM MOAUQUIINPOBaHHBIX
KpeMHe3eMOB: CoJep>KaTeabHble MOJAeAN, MaTe-
MaTn4yecKue MeTOAbI U X puaoxxeHus», 2000 r.).
B 2004 r. xadpegpa TexHIIECKOI XM ITpeodpa-
30BaHa B KadeApy XMMMYECKOTO MaTepualobe-
aenns. Ha xadeape yrsepxaeHa HoBas yuyeOHas
crienuaansanus — «/usaiH MaTeprualoB ¥ XUMHU-
geckas MHPOpPMaTUKa», YATAIOTCS OOIIMe KypChl
A4S CTyA@HTOB XMMMYeCKOro, OM0A0TMYeCcKOro 1
reosoro-reorpagueckoro $paxyAbTeToB «OCHOBBI
MeTOJ0B IIpOrpaMMMpOBaHus ¥ MHPOPMaTIKa»,
«Xumnyeckass MHPOpMaTUKa U XeMOMETPIs»,
«MogeanpopaHue IPOLIECCOB B XUMUM M XUMU-

B. B. Aynun, axademux PAH,

dexamn xumuveckozo paxyrvmema MI'Y
um. M. B. Aomotriocosa, 3a6. xagedpoti
Pusuueckoil XumMuu:

0. 4. Tpemvsaxos, akademux PAH,
dexan gaxyrvmema HAYK 0 MAMEPUAAAX
MIY um. M. B. JAomorocosa,

3a6. KaPedpori HeopzaHuieckor XUMUU:

npog. B. K. Sluyumupcxui,

3a6. KagPedpoil Pusuveckois Xumuu
Kuesckozo nayuonarvHozo
yrusepcumema umeru Tapaca Ilesuenio,
npogeccop, raypeam Iocydapcmeeritioi
npemuu YKpauHul:

Koarexmus kagedpor anarumueckoil
xumuu Kueeckozo HayuoHaAbHOZ0
ynusepcumema umenu Tapaca Illesuenio,
3a6. kagedpoit npod. B. H. 3aiiues,
npedcedamerv Hayurozo cosema

HAH Yxpautiot no npooareme

«AHA UMUYECKAS XUMUS»

Wowumaxa ['yuwukem, npodeccop
Yrusepcumema wmama Kamnunac
(bpasuaus), Iovemmuiii dokmop
XapoKo6ck020 HAUUOHAADHOZO
ynusepcumema umeru B. H. Kapasuna:
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<<AKTya/lI)HOCTb U BBICOYAMIIINIL YpOBEHb HAYUHBIX pa60T, BBIIIOA-
HJIeMBIX Ha Kaq)e4pe XMMIYECKOTO MaTepraloBeAeHNsI, TeCHasl
CBsI3b C BeAYINVMMI Hay4YHbBIMM HIKOJAaMM MIpa obecrieuynBaioT
BaM 3aCAy>KeHHI;II7[ aBTOpUTET»

«MBI XOpOI110 3HaeM U IIeHUM BBIAQIONINXCSI [1e4ar0roB 1 YIEeHbIX
BaIrero yHI/IBepCI/ITeTa n Ka<])e,4pm XMMIN4YEeCKOTIo MaTepI/Ia/lOBe-
AE€HIsI, KOTOpI)Ie B TeueHle MHOIMX ITOKOAE€HUI HpeyMHO)KaIOT
quu_me TpaAI/ILU/II/I KAaCCM4YeCKoro yHI/IBepCI/ITeTCKOI‘O o6pa3013a—
HILI»

«CyyJacHilt HayKoOBiil IpoMajchbKOCTi 400pe Bigomi PpyHaamMeH-
TaAbHI poboTy Kadeapu... Bucoxuit mpodecirtanii piseHb BUKAA-
AauiB Kadeapy, iX BHECOK Yy BUMXOBAHH: BMCOKOKBaAipikoBaHMX
cnerfiaaictip mpuHecan Kadeapi 3acAy>KeHMII aBTOPUTET cepes,
I1e4arorigyHol IPOMaJCchKOCTi YKpaiHu Ta 3400yAM IUpPY BATY-
HICTh BMITyCKHUKIB. TBOpUi AOCATHEHHs HayKOBLiB Kadeapu IO
IIpaBy OJep>KaAl CBiTOBe BM3HAHHA i CTaAM BaXKAMBOIO CKAaJlo-
BOIO y PO3BUTKY HalliOHaAbHOI HAayKM XiMi4YHOTO MaTepiaao3Ha-
BCTBa»

«MBI BBICOKO II€HMM Ballll YCUANS B Aede yKpelAeHUs I1O3U-
LN XMMIYECKON HayKy, B TOM YMCA€e aHAAUTUIECKON XUMMIM, B
YkpanHe 1 Ha MeXXAyHapoAHOI apeHe. Bara kadeapa siBaseTcst
06pa3IioM BBICOKOIO IpOodeccroHaAn3Ma, HayqHOTO IIpeABUAe-
HMs1, ITUPOTHI XMMUYECKOIO MBIIILAEHMS M ITIOCTOSIHHBIX TBOpYe-
CKMX MICKaHMI, aKTUBHOJ AesITeAbHOCTU B AeAe CO3JaHMNsl, pa3Bu-
TS U IpoIlaraHAbl HOBBIX HallpaBA€HUI B COBpeMeHHON XUMUM»

«Compared to my University, 35 years old, certainly you have a
richer history and traditions accumulated along these years of
fruitful and exhaustive work. For a scientist working in a very
young University like Unicamp, the Kharkov University must be
a model to be followed»
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9eCcKOl TeXHOAOIUN», «AKTyaAbHble IIPOOAeMBI
Pusmueckoit xumMmm», «XuMus BBICOKOMOAEKY-
AAPHBIX COeAMHEeHUI», «OCHOBBI XMMUIECKOI
9KoA0TUM», «Opranmyeckas XUMMs», CHEIKyp-
col. CerogHs IperiogaBaHue ¥ HaydHbIe JCCAe-
AosaHus Ha Kadeape seayT pod. 10. B. Xoaun,
npod. A. V1. KopoOos (40KTOpCKast AuccepTaiius
«/uckpeTHast AMHaMMKa HPOCTEMIINX XUMU-
YecKMX peaklMil C ydacTueM KpUCTaAANdecKo-
ro pearenra», 2000 r.), gouenrts B. B. VBanos,
/. B. Mupomnuk, A. I1. [IIkymar, crapmue mpe-
nogasatean H. ®@. badbuenko, V. B. Xpucrenko,
E. H. Olyanyenko, accucrent B. H. Korasp.

Hayunsle wnccaegoBaHmsa Kadeapsl Koop-
aunupyiorcss  HayunsiMu  Coseramm HAH
Ykpauns 1o npob6aemam «Heopranmueckas xu-
MIS» U «AHaAUTIYeCKast XUMUs» U KOHII@HTPU-
PYIOTCS Ha CAeAYIOIINX HallpaBACHMAX:

* OpraHO-MIHepaAbHble IMOPUAHBIe MaTepHa-
ABL: CUHTE3, CBOMCTBa, puU3MIecKas XUMUS II0-
BEepPXHOCTH, MICIIOAb30BaHle B aHAAM3e;

* KMHeTMKa M MeXaHI3M XMMMYECKMX peak-
LM B TBePABIX Tedax: TeopeTudeckue Ipod.e-
MBI, XMMIYeCKUe peaKkIiy, COIIPOBOXJaeMble
¢azoBpIMI IEpEXOJaMI; peaKIIMOHHas CII0CO0-
HOCTDb TBEPABIX BEIleCTB;

* MaTreMaTM4yeckoe MOJAeANpOBaHNe, aHaAU3
AQHHBIX B XMIMUM ¥ XeMOMETpPUs; AVICKpeTHbIe
MOAEAV XMMUYECKOV KMHETUKN,; KBAaHTOBas XU-
MIST Y KOMITBIOTEPHBIN AM3aliH BEI[eCTB U MaTe-
pMaAo0B € 3a4aHHBIMM CBOJMICTBAMI;

* KOOpAMHAILIMIOHHbIE IIOAVMeEpPBl Ha OCHOBe
IIPUPOAHBIX U CHTETUYECKIX BOAOKOH;

* oOpraHmyeckue AIOMHUHOQPOPHI C TIeTepo-
HUKANYeCKUMI (pparMeHTaMl, CoJep>KalllyiMu
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KIICAOpPOJ, Cepy U a3o0T; peaKIMOHHas CII0CO0-
HOCTbh OKCOCOeAVMHEeHNII apOMaTIUIeCcKOro I reTe-
POLIMIKAMYECKOTO PsIJ0B.

Kadeapa mnogaepxmpaer TecHble Hay4dHbIe
CBSI3M C YKPaMHCKUMMU ¥ 3apyOe>KHBIMM KOA-
Aeramiy, B IepBylo ouepeab 13 Kuesckoro Ha-
LIMOHAABHOTO yHUBepcuTera umeHu Tapaca
[leBuenko, JHenponeTpoBCKOTO HaIjMIOHAAbHO-
ro yHmuBepcureTa, MOCKOBCKOIO IrocyJapCTBeH-
HOro yHusepcutera um. M. B. Zomonocosa,
VMHCTUTYTOB XMMMI IIOBEPXHOCTH, HeOpraHU-
9ecKkoy Xumuy, (PUIMKO-OPraHNIeCcKO! XMI-
mun un yraexumuy, 'EOXV PAH, ynusepcure-
ToB KemOpuaxa (Beamxoopuranus), Tycona
(CIDA), Kamninnaca (bpasmans).

CB1AeTeAbCTBOM aBTOPUTETa COTPYAHMKOB
KadeApsl 1 yBaXKeHII K ee ABYXBEKOBOI MCTO-
MM CTaAM TeIlAble CA0Ba O34 PaBAeHMIA 10 CAY-
Jalo 100maesl.

Koazaextus xadpeapsl XMMUIeCKOTO MaTepua-
A0BeJeHUs TAyOOKo OaarogapeH KoaAJderam 3a
BBICOKYIO OIIeHKY Hallleil paOOTBHI.

B TpeTbe crosetne cpoeit ucropum Kadeapa
BCTyIIa€T B YBEPEHHOCTU, UYTO HAKOILAEHHBIe
TPasuLIMM M OIBIT MO3BOASIOT €1 COXPaHUTDL U
IIPUYMHOXUTDL BBICOKII YpOBeHb Hay4dHBIX MIC-
CAeA0BaHUI U HperoJaBaHIs C y4eTOM HOBe-
X MUPOBBIX AOCTVKEHNI, OCTaThCsI MOA0AOM
3a cyeT MpUBAEYEHMsI K HaydyHOI padoTe CTy-
AEHTOB U MOA0OAEX!, 00pecTyt HOBBIX APY3ell U
€/AVHOMBIIILAeHHMKOB B Halllell CTpaHe U 3a ee
npejeaaMu.

AsTop rayboko 0aarogapen npod. A. V. Ko-
pobosy 1 mpodp. H. O. Mueaaosy-Ilerpocsny sa
IIeHHbIe COBETHI ¥ KOHCYAbTall.

JNlutepaTtypa

1. YcraB IMniepatopckoro XapbKOBCKOTO YHUBEpCUTE-
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[Tocmynuaa 6 pedaxyuto 1 utora 2005 zoda

> 111



HAYKA

y\\ujm /B f/p\c|u|T EWTEHQ(
L J

H 00IIIECTBO

A. . Kopobos, I0. B. Xonun

BeceHHMe 3aMeTKHM
00 OCEHHUX éneYyamaeHuUnx

HAYKA N OBPA3OBAHWE
B YHVBEPCUTETE KEMBPUIKA

OBOPAT, YTO COBPEMEHHAsA XYyNOsKeCTBEHHasA InTe-
paTypa BbIpOciia H3 MEMYApPOB U JIOPOKHBIX BIT€YAT-
anennit XVIII—XIX crosiernii. Ho u Teneps, korna

MyTeIecTBHsA, Jaske B caMble JajJbHUe Kpasd, Nepectain

ObITh PEIKOCTBIO, JKAHP JOPOKHBIX 3AMETOK HE YMUPAET.

Penko, KoHeuHo, Berpeuaenibes ¢ Taroil ymaueii, Kag

kuura Jlapucst Bacunberoii «Ans0ron u Taiiibl BpeMenn»,

1a GONIBIIMHCTBO 3aMETOK 1 He MPETEH/yeT HIl Ha JInTepa-

TYPHBIE W3BICKN, HI Ha TIyOMHY MPOHNKHOBEHA B Iy
TyROTO HAPOJIA.

He Gbu1o GbI cMbicia paccKasbiBaTh O CBONX ITyTEMIecT-
BUSIX MIUPOKOI 1y0InKe, ecim Gbl He OfIHO 0GCTOATEILCTRO.
Ocenbio 2003 rosia aBTopsI poBeln 1o Mecsiy B RemGpuyke.
[lers upupamonr KemOpuzgy, caMomy, HaBepHoe, U3BECT-
HOMY HCCIeIoBaTelbekoMy  yHuBepenrery Epporsr, wer

HYJKJ[bI: OH — HATHI B peiitiHre yHusepcureros mupal —

Kemb6puonc u cezcooms coxpanaem 06K cpeorHesexosozo 20pooda

1 Ctatbto B. M. MockoBkuHa «Akaiemmyeckas KOHKYPEHTHOCNOCOOHOCTb KTACCUYECKMX YHUBEPCUTETOB» YATATE B CNEAYIOLLEM HOMEPE XypHana.
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onx HoGesieeknx saypearos Gonbine
BoCbMIE J1eCATROB. OJIHAKO B YCIIOBHSIX,
KOIJlA YKPAMHCKAasi CUCTEMa BBICIIEro
o0pa3oBaHusi, TOHAYAILY CHOTHIKAACH
1 OCTYHAsICh, HO ¢ KAMKIBIM HIATOM BCe
OCMBICIIEHHee JIBIKETCA K eBpOoIelicroii
MOJIENH OPraHM3AIN Y9eOHOro Hporecca 1 HAYIHBIX HCClTe-
JIOBaHUil, aKTyaIbHOCTH TMprodperaoT Borpockl: «Hakne
0Co0EHHOCTH NO3BOSIOT KeMOPHZRY ke Ha HPOTAKEHU
cronernii ObITh TEHTPOM (POPMUPOBAHUA HAYTHOI HIHTHI,
MOYKHO JI €10 OUbIT [IEPEHECTH HA OTeYECTBEHHYIO HOouBy?>
He Ge3 komnebanmii B3sImeh aBTOPbI 3a NEPO, MBITASCH H3 KEM-
OPUIZKCKUX BIEUATICHU BBIYIITH YTO-HUOY/b TTOIC3HOE JIs
YKPanHCKUX yHuBepcuteroB. VICTOYHME COMHEHUIT IOHATH
JIETKO: Pecypehbl, KOTOPHIMU PACIIONAraloT YKPAUHCKUE YHH-
BEPCUTETHI M HX coOPaThs B OOIBINEIT 9acTH OCTAIBHOTO MIpA,
OTINYAIOTCS IPUMEPHO TAK 3Ke, KaKk Bo3MozkHocTH JTo0ekn
Junouru 1 MuLmonepum Bawnepouib. U Bee ke Mbl Hajie-
€MCs1, YTO, NPOYNTAB ITH 3AMETKH, YUTATeIb CONTACHTCA: HE

Dakyavmem Kembpuoxccrkoeo
YHUGEpCUmema opueHmuposar,

6 nepeylio o4epeodd, Ha HaAy4Hble
UCCAe008aHUsL, NPUYEM HENPeMeHHO
MUPOBO20 YPOGHS

OJIHH NI MaTepHalibHble PECYPChl, HO M aKajeMideckas
cB06OJIa, OTKPBITOCTh, aTMocd)epa TBOPIECTBA I IETOBHTOCTH
OLPEENAIOT HPUHAIEHRHOCT YHUBEPCHTETa K TIpaHiam
MIPOBOTO 0GPA3OBAHNS W HAYKIL.

B pamkax wusBecrHOIl Cambridge
Colleges Hospitality Scheme u npu nogjepsxke ¢ouia
«BigpojiskeHHs > Mbl UM BO3MOYKHOCTh B CEHTAOpE U

[IPOrpaMMBbl

orrAOpe 2003 ropa paGoraTh Ha XUMIIECKOM (haryIbTeTe
ynusepenrtera Kemopuizka B naGoparopun npod. Os:xera
Rmmnoseroro (A.K.) ny npog. Pobepra I'nena B llenrpe
morerysapHoii madgopmaTrn (10.X.). XozseBamu BoicTy-
nasu crapeiinmii 8 Kemopujzre komwness [urepxays (s
A.R.) u tpernii mo Bozpacty Rueap romrems (10.X.).
ITporpamma mpebbIBaHNs BRIOYAIA COBMECTHBIE HAYTHbIE
HCCIIEJIOBAHNA, BBICTYILICHI HA CeMIHApaX, 3HAKOMCTBO
¢ opranmusanueii yaeGHoii paboThl U HAYYHBIX MCCIENOBA-
HUIi B yHUBepcuTere.

Yuusepcurers  BeamkoOpuranum CwibHO OTINYA-
I0TCA  AMUHHCTPATHBHONR CTPYKTYpoil H  crocobamn

““YﬂH|HMBIE P\c| | [T E|TiE0
Ul L

opraHuzaiu OOYYEHHsI CTYJICHTOB U HAYYHBIX HCCIE-
nosanuii. 11 Bce ke, B Ooublueil wim Menblieil cre-
HeHU, OHU OpHEHTHpPYIoTcs Ha cucreMy <«OrcOpuzkas
(Oxredopn+RemOpujzr), B ocHOBe KOTOpOil — Tipu-
HA/JIEKHOCTh  CTYIIEHTOB KOIUIEJZRaM u o0ydeHue Ha

(paryaprerax. Cuerema ara croib cBoeodpasHa, 4To Hpu

Mamemamuqeckuti Mocm —
cambitl cmapuiti mocm uepes perxy Kem

BHAKOMCTBE C Heil MOHeBOJe HAYMHACINH WCKATh YTO-TO
6au3Koe K nmeroniemyesi y Teos onbiry. U camoe noxoskee
Ha Hauly cucremy — (DaKyJIbTeThbl.

QARYJIBIET

B KemOpujzke 0cHOBOI KauecTBEHHOr0 00pa3oBaHIts
CYHUTAIOT HAYRY.

[Toaromy paryasrer KemOpuzkckoro ynmepcenrera
OpPHEHTHPOBAH, B NEPBYIO odepeib, Ha HAaydHble HCCIET0-
BaHuA, IpUYeM HelpeMeHHO MUpPOBOro yposH:aA. «My main
aim is not to teach but to make this place on the map» —
TakoBo kpeno npod. Knmnoscroro. Bee npussano momo-
rath yaenomy. Copementoe oGopyjoBaHue JabopaTopuii.
Kpyroeyrounsiii loeryn Ha pakyasrer, B ToM ducie B 6u6-

Cenam yHusepcumema

auorery. RopoTkue nacplieHHple TpUMECTpbL: 10 8 Hellelb
B ORTAGpE-Jiekabpe U sAHBape-Mapre u 4 Helean B anpese-
Mae (Bce ocTallbHOE BpeMs — KaHUKylabl). MojyiabHas
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opraHusaifis YTeHus JeKIuii, Ipu KOTopoii mpenojaaBareh
cpa3y BBIYNTBHIBACT CBOU JEKIUH 110 TP B Hefemio. Bechma
yMepeHHas HArpy3ka MOJIaBISIONIEro GONBITIHCTBA MPero-

nasarereii (y npogeccopoB rofoBas JIeRIMOHHAS HATPY3KA

Jsop Kneap xonneoxca

penko upesbimaer 15 wacon). IlpaBma, Ha Xummuyeckom
darynsrere ecrs Tpu (!) mnpenogasarens, NI KOTOPBIX
OCHOBHas padoTa, KAk U Ui MX YKPANHCKUX KOJLIEr,— TIpe-
HojiaBanie. TN NpeHojaBare;n YuTaior GolbInue Kypcsbl,
OpraHmsyioT J1abopaTopHbie BaHATHS, PETYIAPHO ITyOIRYIOT
yueOnukn. HeBemmk wumrar y4eGHO-BCIIOMOTaTeIbHOTO
HepeoHasa: MOJIrOTOBROI 1 00CIysKIHBAHIEM JaGOPATOPHBIX
MPAKTHKYMOB 3aHUMAIOTCSA JINIIb
HECKOIIBKO YeJIOBEK.

@aryaprer  HOApasies-
ercsi He Ha Kadeapbl, Kak 9710
HPUHATO y HAC, & HA HCCIEN0-
BaTelbCKUE TPYHIIbI, Kam/ylo
13 KOTOPHIX BO3IIABIAET MPO-
¢eccop. Tlpuuem Ha Beb-caiite
(aryiabreTa  yKasblBalOT — He
I‘pyTIH])I, a OCHOBHbIC Hay‘IHI)Ie
HarpaBJIeHWA. Ha XNIMNYECROM
agyibreTe 9T HAUPABIEHMA
TAKOBBI:

O Xumus armocdepst 1 Ku-
HeTHRA

O Xumiraeckas 6ronorns

O Marepuabl n HOJINMEpBI:
CHHTE3 I CBOIiCTBA

O ModterynspHoe MoJIeIpo-
BaHune 1 ungopmaTuka

¢ CHeKTpPOCKOINs U CTPYK-
TyprIe METO/1bl

¢ CrpyrrypHas Xumuns

¢ Hayka 0 H0BepXHOCTH U reTeporeHHblil KaTauins

¢ Cunre3 n MexaHn3Mbl pearIiii

O Teopernueckas /BbIYUCIHTETbHAA XUMISA

114 K0
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Boupinerso — corpyuukoB  (pakyasrera  padoraior
cpasy 110 HECKOJIbKHM HAIPABJIEHIEM, YTO CBHJIETEIBCTBYET O
COfI‘pyJIHI/I‘IeCTBe Mem;[y PasiInmIHbIMI Hay‘IH])IMI/I prHHaMI/I.

Ha xummnueckom paryiprere ITATHBIX COTPYTHHKOB
OTHOCHUTENIbHO HeMHOro — dvenoBek 70, u3 uux 20 npo-
deccopos n 10 sexropoB BbIcireii kareropun (reader).
Boabimmnerso padoraiomux na aryiaprere — acmpanThl
1 TIOCTIIOKH CO BCETo MUpA.

sRusnbs  akyrbreTa ovYeHb HACHIEHA HAYIHBIMH
cemunapamu. Rak mpaBuiio, ¢ moHefelbHUKa 10 YeTBepr
MPOBOJIUTCA TI0 JiBa ceMHHApa (haRyILTETCKOTO YPOBHS.
ILimioc k aToMy — cemmnaps! rpynm. [la emme — ceMuHapsI
Ha pojcTBeHHBIX (paryasrerax. Ha cemnnapax omgymaennn
JMHAMUKY JKUSHH. 3a AeCATh MUHYT JI0 HAYaJIa aynTopiuAa
nycra. Mosker 1okasaThesA, YTO CEMHHAP COPBETCH, HO
IPOXOJMT elle MUHYT IATh, U ¢BOOOJIHBIX MECT He OCTa-
erca. Muoro crynentoB. Haunmnaiorea cemunapsl ImyH-
KTyanbHo BoBpeMmsA. [Ipencrasienmne wndopmamm, Kak
MPaBWIO, O4YeHb INHAMIYHOE, C HCIOIB30BAHIEM COBpe-
MEHHBIX MYJIbTHMeniHbIX cpefcts. Ho ecan oTBireuncs or
TEXHIWIECKUX CPENICTB, TO OTINYMIl OT HANTHX CEMIHAPOB
coBceM HeMHOTro. BOJbIIMHCTBO ceMIHAPOB 3aBepiaeTcs
gaenutueM. Ecim B kKadecTBe OKJIATIMKA TpUITIAIIEH
UHTEpECHBIl TOCTh, TO TOCTKe ceMUHapa — (yplier.
CeMuHapbl TPyII IOMpOIe U emie Golblie HAIIOMHHAIOT
HAIIN: <IPO3PAYKN», BOIPOCHI O XOIY JOKJIAjia, KOM-
MEHTapuH PYKOBOJMTENA M KOJIET; COKOM M IHPOKHBIMI
MPAMO BO BPEMH CEMUHAPA YTOIIAET JOKIAIHK.

DopManbHOil  ANCIUILINHBL
MPOCTO HET: HHUKRTO He KOHT-
poampyer, korma mpoceccopa,
HayuHble COTPYAHHKH, Aacmu-
PaHTBI MPUXOJAT HAa PadoTy WK
ornpasusiores Ha Jend. [la u
HET B ATOM HYMKJIbI, KOITIA €CTh
BbIpaboTaHHAA  ITOKOICHUAMM
MYHKTYAJILHOCTh, YBI€YEHHOCTS,
cTpeMileHHe TOJIYyYHTh Ty N
unyio crerenb. OGsa3areabHbIe
9achl IPUCYTCTBHA Ha pabore
Bce jKe ecTh — Y BecbMa HeMHO-
TOUYMCIEHHOTO BCIIOMOTATEehHOTO
nepconana. Brpouyem, cioBo
«IIPUCYTCTBUE» HeylauHoe: TeX-
HITYECKIE COTPYJHUKN Ha pabore
Kak pas He IPHCYTCTBYIOT, a CI0-

KOIfHO, 6e3 cyeTbl, HO OYCHb ITPO-

(ecenonanbuo 3aHIMAIOTCS
CBOHMM JIEIIOM — BeyT Oyxraj-
TEPHIO, OPraHu3yIOT BCTPEdy

rocreii, J0CTaBRy peaKTHBOB
1 00Opy/IOBaHIisA, 3aKa3 OUIETOB I T. 1.
Rak 11 Bo Beex yHuBepeHTETaX, y9€HbIE CKIOHHBI FRAIO-

BATHhCA HA HETOCTATOR CPEICTB, HEOCTATOTHOE BHUMAHIE
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MpaBUTENLCTBA K (PUHAHCUPOBAHUIO
HAYRU W JIOPOTOBHU3HY HPUGOPOB U
peartuBoB. [leiicrBuTelnbHo, jeHer
Beerna He xsaraer. Ho B bpuranun
JeiicTByeT omIaxkeHHas cucremMa rpaH-
TOB Ha QyHgaMenTajiblble HaydHble
HCCIIEIOBAHIE, CYIECTBYET HECROJIBKO MOIIHBIX (DOHJIOB,
OTOHPAONINX TPOEKTHI HA KOHKYPCHOH ocHoBe. Baskno,
4TO cpejicTBa A cBOeil Hay4YHOIl TpyIIbl B HUX Haiijer ne
TOJBKO MACTUTBIN Yy4YeHbIii,

HO W MOIOJIOii, TOIbKO
TIOJTATOTITIIT Ha/IesK]IbI NCCIre-
JoBaTelh MOKET TONYINTh
CBOI0O  TOIMKY (PHHAHCH-
posanusi. B KemGpujke
JI0OBEIOCH  TIO3HAKOMMTHCS
M ¢ HOBOIl JIUIi YHUBEpCUTE-
TOB (POpMOIi opraHusanuu
HAyuYHBIX  HccleoBaHuii.
B 2001 rony B cocraB xumn-
4eCKOT0 (aryabreTa
piwiea  FOuuneBepoBckuii
IlenTp
Nndopmarnkn
Cambridge

Molecular

MounerymnsapHoit
(Unilever
Center  for
Informatics).
OH craJ nIpuMepoM cOTpyH-
HIYCCTBA AKAJIEMIYCCKOTO YUPEHJICHHA ¢ OH3HECOM:
LenTp — uacrs (paryibrera, a (puHAHCUPYET €T0, B OCHOB-
HoM, mesaynapojuas komnanus Unilever, paboraromas
B oOaacru  (papMarojoruu, OHOTEXHOJOIHUii, TOBApPOB
MEJIMIMHCKOT0 HASHAYEHUsT U MMEoIas rojfloBoii o6opor
27,6 wupp. ¢ynrtos crepaunros. Ilorpatus 50 mum.
¢ynToB crepimHATOB, ona mocrpomna piuA llenarpa cnemn-
ajgpHoe 3jganue momaneio 2650 M2,
OCHACTIIIA €Tr0 JecATRAMH MOIIHeri-
MINX ROMIBIOTEPOB M... TPEI0CTaBIIIA
MOYTH TOJHYIO CaMOCTOATEILHOCTh B
BHIGOPE HAIPABICHUI MCCIETOBAHMIA.
Lentp
coejuHsAeT (PyHIaMEHTANIBHbIC WCCIe-

Ceropus HENPUHYKACHHO

JIOBaHUs B caMbIX  abCTPAKTHBIX
00J1acTAX HAYRH ¢ paspaboTRaMu 1pakK-
THYECKOI HATIPABIEHHOCTH B 00JacTH
ouonngopmaruru. IIpembep-munucrp
Bemmkoopuranun Touu Basp orme-
gax: «Cosznanme OumneBepoBckroro
IEHTPA — HEBEPOATHO BIOXHOB-
IAIMAA  HHUIUATHBA € OTPOMHBIM
MOTEHINAIIOM JUIA PasBUTUSA HAYKH 1
1porpecca 9KROHOMHMEM 3HaHuii B bpuranumn. Haiinercsa
MaJI0 TPHMEPOB CTOIb jKe YAadHOil Koolepanuy, Kak
nraru, npenpuHaATeie komnanueii FOHmesep n ynusep-

curetom KemOpujzka juisn obeciiedeHust mecra Bpuranuu

Xumuneckuti arynomem

““y A|ul|/BLE P\ c|u||T| E| TN
U

Ha TEepeioBbIX pydeskax B KU3HEHHO BaskHOIT oGmacrti
Hayku>. [leHTp MrHOBEHHO CTaJ MIPOBBIM JIJIEPOM B DTOI
006J1aCTH, MECTOM, KY/IA € YIOBOIBCTBUEM IPHE3RAIOT JIJIs
ydacTi:A B ceMIHapax rpanjsl MupoBoii Haykn. ITpn srom
3iech paboTaloT BCEro JIMINb YEeThIpe JICCATKA COTPYIL-
HUKOB U acnupanroB. VHTepecHO, YTO BCIO OrpOMHYIO
paboTy 110 TONCKY TPAHTOB 1 3aKa30B BEJICT PYROBOJITEb
IlenTpa na eme pyKoBOIUTEIN NCCIEIOBATEIBCKUX TPYIIL.
O1bIT HOBOTO coTpyiHIYecTBa Gusneca n (hyHaMeHTalib-
HOil HAYKM YCIICIIHO TIepeHn-
MaloT Jpyrue aMOHIHO3HbIC
yHuBepcutersl  bpurannm:
B Owxcdopre HOBoe 3nanme
xuM@akra TOCTPOeHO He 3a
cYeT yHUBEpCUTeTa WK TIpa-
BureiabcTa, a 3a 60 muimH.
(PYHTOB CTEpIVHIOB, WHBEC-
TUPOBaHHbIX KOMIIaHM-
AMHU, 3anHrepecopaiHubIMN
B HOBEIMIMX TeXHOIOTHAX.
I'pyctHo, no mna Ykpanne
TORa MOKHO JINIIb MeduTaTh
0 TOM BpeMeHu (<«ITpHH,
MU, KelanHoe»), KOrjaa
oTedecTBEeHHbII 6usnec
HAYHET JIeJ1aTh JOITOBpe-
MeHHbIe BIOKEHHs B Pa3Bu-
THE OTeYeCTBEHHOIT (PyHIaMEHTATbHOI HAYKM M BBICOKIX
TEeXHOIOTHil.

Hajio 106aBuTh, 4T0 NPABUTEILCTBO TOKE HE OCTAETCS
Ge3ydacTHBIM K passuTHio yuusepcuteros. Jler 40 nasan
OpuTaHCKas dINTa OTpearnpoBaja Ha IIOK OT 3anycka
COBETCKOIO CIyTHHKA, M BIOKEHHs B HayKy M o0paso-

BaHne BBIPOCIN B HECROJIBKRO pa3, B TPOMBIINIICHHBIX

Xumureckuil paxynsmem, 610 ¢ NMU1bE20 Nonema

HEHTPAX CTPaHbl ObLIM OTKPHITHI HOBbIE YHUBEPCUTETHI,
ObICTPO LIPEBPATHBIIMECS B KPYIHbIE HCCIE0BATEIbCKUE
menTpbl. U ¢ Tex mop, naske B 1mepuojibl SKOHOMIUYECKUX
KpusncoB i npasienusa Mapraper Taruep, nojepskka
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yHHBepCI/ITeTCKOﬁ HayRN OCTAETCA JIUIA TPaBUTEJIbCTB HEN3-
MEHHBbIM IIPUOPUTETOM. OI[I/IH u3 aBTOpoOB, noObIBABINNIT B
yHuBepcurere 1710])[{&, nMell BO3SMOMHOCTD y6eI[I/ITI)C}I B
9TOM, IIOCETHUB FpaHI[I/IOSHLIf/Jl n OCHaIJ_[eHHI)Iﬁ 110 caMbIM
BbLICORUM CTaHJapram (l)aKyJII)TeT 6I/IOXI/IMHI/I, HOCTPOEH-
HbIii HECKOIIBKO JIeT HasaJl Ha cpejicTBa nNpaBuTeJIbCTBa.

40 nem nazao bpumanckas 3auma
0mpeazuposala Ha WoxK om 3anycKa
COBENICK020 CHYMHUK(, U BAONCEHUS
8 HAYKY U 00pazoeanue 6bipocau

8 HECKO.IbKO a3, @ 6 NPOMbIULICHHbIX
UEHMPAx CMpanbvl ObLAU OMKPbIMbL
HOBble YHUGEPCUMeNnbl

Corpyniraas ¢ Gu3iecoM, HayKa IepeHnMaeT HeKOTOpbIe
€T0 YepThI: TIPUBJIeYeHHble (PIHAHCOBBIE PECYPCHI CTAHOBATCSA
MEepIIOM 3HAYMMOCTH HAYIHOTO HAIPABIEHNA 1 ycreXa Toro
W WHOTO yueHoro. HeGe3biHTepecHo, 9T0 TPaTHINOHHYIO
NI HAC CHCTEMY, OCHOBAHHYIO HA qHCIe IyOnmKarmii,
MHfeKCe TUTHPYEMOCTH WM MIMIIAKT-(haKkTope “KypHAIOB, B
KemOpuizke He 0U€HDB-TO TIEHAT: TIPH ONEHKE YPOBHs (hyHIA-
MEHTAIBHBIX HAYYHBIX pesyssraToB B cuer iyt Hoberesckue
HPEMUH N, HA XYJI0i KOHEIL, MyOIMKAIIN B «CAMbIX-CAMBIX>
sKypHAIaX — TaKUX, Kak «Science» win «Natures.

OBYYEHUE
Nrak, na ¢arynprere nmapur armocgepa HayqIHOTO
[IOUCKA, PACKPELOIIeHHOCTH, B3aUMHOro yBaskeHus. Bor
B 9Ty aTMoc(epy U oL aeT CTYJACeHT.

H OOILIIEeCTBO

Jlas crynenTtoB Ha XuMdake ecthb MATHh GOMBINIX Tek-
IITOHHBIX AYIUTOPHIi W YeThipe GONBITHX JTAGOPATOPHBIX
sana. Crapble JIeKLJOHHblE aylUTOpPUU BHELIHe TaKue
sKe, KaK BO BCeX CTApbIX YHUBepCHTeTaX: OT JEKTOPCKOIi
TPHOYHBI aM(PUTEATPOM PACXOTISATCSA CTOIbI JIIA CTYIEHTOB.
Camas Gombmiasi aygquropusi paccunrana na 500 cryueH-
TOB (MMEHHO CTOJBKO HEPBOKYPCHUKOB CIyHIAeT Kypce
xumun ), 1se — Ha 250 crynenros. B kamnoii aynuropun
CTaIMOHAPHO YCTAHOBJIEHBI TI0 [[Ba MPOEKTOpa JIA <IIpo-
3paver» W Ja3epHbIil MYJIBTHMEIUITHbII TPOEKTOP. YTpoM
3/1eCh YUTAIOT JEeKIHI, BO BTOPOIii TOJIOBIHE JIHSA MTPOBOJAT
ceMUHapbI.

Jermm B KeMOpmmke Malo HATOMIHAIOT HAIIIM.
Nx mnpopomxurersHoers — Beero 60 mumyr. Ho ato
BpeMs OYeHb KOHLICHTPUPOBAHHOIl mojauu undopmanum.
boabmylo uwacts mMarepuana JeKTOp IpeicraBlfeT Ha
«[1pO3paYKax», JOCKA U MeJl HCIOIL3YIOTCA OYeHb PefKo.
Raskpplii cryneHT nepej HavajloM O4YepefHOro MOJYJLA
[0Jy4aeT KOHCIICKT, COfeps:Kalliuii pUCYHKH U OCHOB-
Hble (popmyibl. B 9TOT KOHCHEKT CTYIEeHTBbI BHOCAT CBOU
3aIlCH U e1al0T IIOMeTKH MapKepaMiu. 3BOHKOB HeT, HO
B KaskjI0ii ayjrropunm ecth Goubime gacel. [perogasarens
MPUXOINUT B ayINTOPUIO 3a HECKOJIBRO MHHYT 0 HAadajia
JEKIMHN W BMECTe ¢ ACCHCTEHTOM MPOBEPAET HEOOXOIMMOoe
obGopy/oBanme.

CymiecTBeHHO OTIMYaeTeA W OPraHM3anuA JIeKIH-
onHoro MaTtepuana. OH He JelnTesd — Kak y HaC — Ha
oTlelbHble JUCHUININHBL (OPraHUYecKyl0 XUMUIO, Heop-
raHuyeckylo, (usuueckyto u 1. 1.). R takomy nerenuio
B KemOpuzke orHOcsATes cReNTHYECKN: «3HAeM, 3HaeM,
(pusHUECKYI0O XUMHIO BBIYYIIN — U 3a0butin». Marepuad
13 Pas3HBIX JUCHUILIMH U3JIAraeTcs: BlepeMellky, U MOoJy-
4aeTcsA, YTO OCHOBHBIE IOHATHA OOCY:KJAIOT BpeMA OT
BpeMeHH B PA3IMYHBIX KOHTEKCTaX M MOJi Pa3HBIM YIIIOM
3peHns.

Jlekuun BBLIYUTBLIBAIOTCA 110 MOJY/IBHOMY IIPUHIIMILY.
Harmpnmep, Ha mepBoM Tojiy oOy9eHNA pacricanie mpe-
JycMaTpuBaeT TP JeRIN Mo XUMHAHN B Hefemo. Ramaprit
npelojgapaTelb BBLIYUTLIBACT CBOU JIEKUMM MOAPAN, U
KYpCBl HeRIuii, TaknM o0pasoM, 4YUTAIOTCH MOCIe0Ba-

Xumvmst A

Xuvmst B

Bgenenne B kBanToByto Mexanury (11)

OcHtoBHbie opranndeckie peakim (12)

Maremartuka pis XumMnkos (6)

IRCHepPUMEHTAIIBHOE OIpefieientie CTPYKTYPbI Moeryl (6)

Mozneryasapunas cnekrpockornus (6)

AIeRTpoHo-/iepuITHbIe coenuenns (6)

Cummerpust 1 00pa3oBaHie XUMIYECKUX cBsizeii (13)

XUMUA ROMIUIEKCHBIX coejinHenuii (8)

YpoBHHE 9Hepru# MojieRry:T i TepMoinnamvuka (14)

Merannoopranideckue coefunenss (6)

JJIEKTPOHBI B TBePBIX Testax (15)

Popwma 1t pearoOHHAA CIIOCOOHOCTH oprafiecknx moneky: (10)

Beejienne B Guoopramaeckyio xumuio (11)

Beero 65 aexmmii

Beero 59 aexmmit
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ternbro. IlepBokypeHnkram npeiara-
eresi caenyonmii Habop mopyreii (B
CROOKAX yKa3aHO YICIIO0 eIl ) :

1. ®opma u crpykrypa MOJeKyIl
(19)

2. Peakmmm n MexaHI3MBI B opra-
nndeckoiif xumun (14)

3. dueprernka n pasHoBecne (8)

4. Runetnra XuMmyeckux peaxuuii (6)

5. Xumus saementos (12)

Beero 3a roj
HII BTPOE MeHbIIe, 4YeM B YKPAHHCKIX YHUBEPCHTETaxX ).
JlekTopbl oWeHL TpeGoBaTENbHBI K OTOOPY MarepHaia:
MPHOPUTET OTAAH He 3aTIOMIHAHIIO JleTaleii, a TyGoKoMy
TMOHITMAHITO BAYKHEHIIINX KOHTETIITHIA.

99 nekumii no 60 MunyT (4yTh JM

B ocnose o0ydenust — jroBe-
pHue K yMCTBEHHBIM CIIOCOGHOCTAM
U CAMOCTOATEIBHOCTH CTY/IEHTOB.
Jleno paryibrera — 1omoraTh
CTYAEHTY B TOJy9eHHH obpa-
(«HayanTh Hemrb3s —

TONTBKO HAYINTHCA> ) .

30BaHMA
MOSKHO

HeynuBurenbHo, 9TO ¢ RamKabIM
rojJIOM pACHINPAIOTCA BO3MOMK-
HOCTU BbIOOpA CTYJIEHTAM HUHJIU-
BHJIyalIbHBIX  00pa3oBaTEIbHBIX
Tpaekropuii. Tar, nomyunTnb
XHMIYECKOE 00pa3oBaHie MOKHO
3a TPH TOfla, a MOYKHO — 3a
qerpipe. Tpexuernuii Kype pero-
MEH/IYIOT TeM, KTO He CBA3bIBAET
CBOIO  OYIyHLylO JIefITeIbHOCTD
Hanpsamyio ¢ xumueii. B srom
nepeuHe — CHENUAIbHOCTH OyX-
rairepa, IopHucTa, MeHeKepa.
Yerpipexaernunii cpor oOydenus
MPEJUIAraloT CTYJAEHTaM, PeninB-
HIMM CTaTh XHMUKAMH-TTPO(DECCHOHATIAMH.

V cryaentoB nepBoro roja o0yueHns BbIOOpA HET: Bee
CIIYIIAIOT OJIUH U TOT ke Habop mopyieii. Ho B Tedenune sroro
rofia CTYJIEHT MOJKET CYNIECTBEHHO YTOYHUTD U JIasKe TIOIMHO-
CTBIO U3MEHHTD NIEPBOHAYAIBHBIN BHIOOD CHIEHAIBLHOCTH.

CrymerraM BTOPOro Tojia mpejyiaraeresi Ha BoIOOp JiBa
rypca: A u B. Kype A B Gosbniieii erenenu opueHTHpOBaH
Ha u3yveHue Teoperndecknx aucrpumi. OH HaYMHAeTeA
C 3JIOKEHIA OCHOB KBAHTOBOII MEXaHUKHN, KOTOPbIE 3aTeM
CUCTEMATUYECKH HCHOIb3YIOTCA B OCTAIBHBIX YacCTAX
rypca. Rype B opueHTHpoBaH Ha MOUCK OONIMX TOIXOI0B
K HOHUMAHUIO U OHICAHUIO BCETO MHOTOOOPA3UA XUMIYeC-
RUX CTPYKTYP M peariuii Ha MaKpOCKOIITYECKOM YPOBHE.
Pacriicanme cocraBisiercsi TAKUM 00pPasoM, 9T0 CTYIEHTHI
MOTYT ¢JIyHiarh Jio6oii u3 Kypcos. MoskHO ciaymaTh u 00a
Krypca. HaGopbi Mojyiieii TakoBbl:

TperbeKkypcHUK, TIPUCTYNAs K 3aHATHAM, pellaer,
OrPaHIYHTHCA €My TPeMsi rojlaMu O0y4eHusi U CTeNeHbIo

Humepxays —
camoe cmapoe 30arue Koaneoxa

““y HIIIBJEEPCHT E| TN
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GakaiaBpa WM TPOJOIKUTH y4eOy H TONYIHTh T0CIe
4eThIpex Jer creneHp Marnerpa. [Tomumo sroro, BeIGOp
KRypCcOB U3 IpejiaraeMbix 23 Mmojy:eii 3aBUCHT OT TOrO,
Kakue JIeKIHUHI CIYHIA] CTY/IEHT Ha BTOPOM Kypce (HOIHBbIi
nepedeHb KypcoB cM. B :RypHale «Bicunk XapriBebkoro
narionaibHoro yaisepeurery. 2003. No 596. Xiwmis, su.
10 (33), c. 225).

Jlekmm, guraembre Ha 4 Kypce, OXBATBIBAIOT BCIO
HpoGIeMaTHRy, B paspaboTRe KOTOPOil aKTHBHO Y4acTBYIOT
corpyanin (pakyisrera. 1o eyru, eryienrtoB npuodinaior k
BejyIMes Ha parynsrere neciregosanam. Crygenram npej-
aaraercs 21 momyins. Camoe MuHNMaibHOE TpebOBaHHE —
u3yauTh 6 Mopysreii (3 B mepBoM 1 3 BO BTOPOM TPHMECTpE ) ;
ATOTO JI0CTATOUHO, 9TOOBI ¢aTh sk3amen. Ho HacroaTennHo
peKoOMeHjIyeresi  moceriene  GONbINero 4ucia  MOjLyJIeii.
[ToMumo 9TOTO, CTYIEHTHI O0A3AHDI
BBINOJIHUTD HCCIIEI0BATEIbCK I
HPOEKT B OJIHOIl 113 HAYYHBIX TPYIL
IIpoekr ouennBaercs Ha OCHOBa-
HHAN TIpeJCTaBJIeHHON MHChMEHHO
paboTh, OT3bIBA PYKOBOJMTENA W

cobecenopanns.  Cobecenosanme,
Mpu  KOTOPOM  CTYJIEHT  MOj-
poOHO  OOCy:KIaeT  IOJyUeHHbIe

pesylabTaThl ¢ HECKOIBKHMHU IIpe-
HOJaBaTeAIMI W COTPYJTHHKAMI,—
€IMHCTBEHHBII YCTHBIN SK3aMeH 3a
Bee BpeMst oOyuenus (Ho, 100aBuM,
n camblii crosknbii). VnTepecno,
4TO, IOCKOIbKY Pe3y/IbTaT HayuHOi
padoThl  MOKeT OBITh 1 OTpPHIA-
TelIbHbIM, OLEHUBAIOTCA He CTOIBKO
HOIy4eHHBIE Pe3YIbTaThl CaMU T10
cebe, CROIBKO CIOCOOHOCTD BBITION-
HATH HaydHylo pabory, ¢opmu-
poBaTh W OTCTAWBATL CBOIO TOYKY
3peHHs.

JlaGoparopubie
rojiam oOyuenus. IlepBoRypCHUKN BBIOIHAIOT padoThl B

HPAKTUKYMBI  OPraHU30BaHbI 10O
GONBIIOM 1a6OPATOPHOM 3ajie, OUeHb [OXO0MKEM Ha HOMe-
IEHTA A TaG0PATOPHBIX 3aHATHIT BO BCEX CTAPHIX YHH-
Bepenrerax. JlabopatopHbie 3aibl A CTAPIIERYPCHIKOB
HACBHINMIEHBI COBPEMEHHBIMI MPHOOPaMMU, 0GOPYIOBAHIEM
n kommnbiorepamu. JlaGopatopHbix paboT coBeeM HEMHOTO
— pas B [ATH MEHBIIE, YeM B YKPAHHCKUX YHIBEPCHTETAX.
Hanpumep, B 11epBOM TpHMECTpPe TPETHEro rojia 00yueHus
BBITIONHAIOTCH BCETO YeThipe padoThi:

1. Onpesenenne sIeKTPOIHPOBOIHOCTH.

2. UccnenoBanue
aperra.

3. DNEeRTPOHHBII HapaMArHUTHBII pe30HAaHC.

KHUHETNYECROIO HM30TOIIHOI'O

4. Onpenenenne aaunbl cBsa3u B Moaeryrax HCN
u DCN ¢ nnomotpio nH(MparpacHoil CIeRTPOCKOIMH.

Jlitst BuInonHeHus padoThl CTYJAEHT PErHcTpupyeres Ha
yoGHbie uist Hero jetb v spems (¢ 11 go 14 wim ¢ 14 o
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17). Tlpu BuimonHeHHN 1abOPaATOPHBIX PabOT CTYACHTHI
JEMOHCTPHUPYIOT BBICOKHMII YPOBEHb CAMOCTOATEILHOCTH.
OHu npuxopAT B J1aGOPATOPUIO IOATOTOBJIECHHBIMH M,
[OJIlyYUB MUHUMAIIbHbIE PAZbACHEHUs OT YueOHO-BCIO-
MOTaTelbHOro TEepPcoHana, MPUCTYAIOT K BBHITOIHEHHIO
padorbi. Ilpenogasarens 00sA3aTEIBHO  HPUCYTCTBYET
B abopaTopui Ha ciaydaii HEOKUJIAHHBIX BONPOCOB WIIH
HelpenBuaeHnbix obcrosarenners. Ho, ecim ne Bosnnkaer
4ero-I11G0 HKCTPAOPINHAPHOTO, OH HPETOCTABISET CTY/eH-
TaM HOIHYIO CBOGOIY M Jiase
He BCTYIaeT ¢ HUMH B 00Ie-
une. MHeTpykRTam 1o TexHuke
6eszomacHOCTH — IUCHMeH-
merii. K onucanmio wkasknoi
paGoTbl npuiaaraercsa uHEOp-
MalA O BPEJHBIX BElIecTBax,
¢ KOTOPbIMU IIPEJCTOUT Pado-
TaTh, U O COOTBETCTBYIOIIX
Mepax
Jlucrer ¢ aroii mugopmanueii
pacrionaraioress  1pu  BXofie
B a1aGopaTopuio, M Kamblii

HPEIOCTOPOIKHOCTU .

CTYIEHT JIOJZKeH Tiepest BBITION-
HeHneM paGoThl B3ATH cebe
TaROl JMCT W O3HAKOMUTHCH
¢ HuM. OT4er O BbIIOIHEHHOI
pabore — TOsKe MUCbMEHHBbIIi.
ITepBorypcnukmn JOJIFKHDI
CIaTh €ro B [€Hb BBINOJIHEHII
paboThl, CTYICHTBI CTAPHINX
KypcoB —
caenyionteii paborsl. Onenka, BbICTaBICHHAs IIPEHOJA-

0  BBIITOJHEHUA

BaTelneM Mpu IpoBepKe oTuetoB, aaer 20% B cyMMapHyIo
DK3aMeHAllUOHHYIO oOLeHKy. Bupouem, rtakasn cucrema

Ilocmynas 6 Kembpuoacckuii
YHUGepcumen, cmyoesm nocmynaem
He Ha KOHKpemHblil (haxyavmem,

a 6 Koa1e0xc, Kaxcovlii u3 Komopoix
AOMUHUCMPAMUGHO U (PUHAHCOB0
CaMOCHI0SIMe.AbHbL

NpoBeJeHIsA TPAKTHKYMOB MOKET ObITh YIHUBUTEILHON
JMIIb I HAC — B IPYTUX CTpaHaxX OHA JaBHO BOILIA B
TpajULUIO.
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B KoHIte yue6HOTO To[la — B Mae — MPOBOJIITCSA 9K3a-
MeH. JK3aMeH, ROHEYHO ke, MIChMeHHbIil (YCTHBIX JK3a-
MeHoB HeT HH Ha ofnoM (aryasTere). IlepBokypennram
JUIA BBIHOJHEHNA 9K3aMEHAIMOHHON PabOThI JaeTcsa TpH
qaca. Bompocs! paséuTsl Ha nATH CeKuuii MO 4uCLy JeK-
LIMOHHBIX MOJyJeii; B Kamaoil cekuun — JBa Bollpoca.
CryieHT BBIOMpaeT 1O OIXHOMY BOHPOCY W3 KaskIoi
cermm. [Toce Broporo Kypea sk3aMeH BRIOUaer B cedd
IBa Typa 10 Tpu Yaca. B KamaoM Hy:KHO OTBETUTb Ha J
u3 7 sonpocos. HanGonee ciosx-
uplit n  audpdepeHpoBaHHblii
9K3aMeH —
rofa obydennss. Ou cocrour us

Hoclle  TPEeTbero
4eTbIpeX TPEXYACOBBIX TYPOB,
npudem nopbop 3ajganuii sapuenr
or Habopa MoJyuleil, IpocIIyniaH-
HBIX Ha 2 M 3 Kypce. JK3aMeH
HOCJIe 4eTBEpPTOro Kypca BRIIO-
gyaer B ceGs TPH TPEX4acoBbIX

Typa: OJUH COAEP:KUT KOPOTKUe
BOIIPOCHL 110 BCeMy Kypey, a JBa
— 0oiee CIOMKHBIE BOMPOCHI
n3yuyeHHoMy B
MEePBOM 1 BO BTOPOM CeMecTpax.

1Mo Marepuaiy,

Bonpocst K 9r3amenam
COCTABJIAIOT TpenojaBarenn, He
upmummaﬁumc yqaC'mc B 4YTeHuun
nernuii. [Tposepsior sr3ameH 1pe-
mojaBaTeNu, He YNTaBiiie JeKImit
W HEe COCTABIABIINE BOIPOCOB.
[Tpoxomnoii 6amn — Gomee 30%
0T MaKCHUMAJIbHOTO uncia 6awioB. BosamoskHoeTu nepecaarh
ok3amer Het. Tem e MerHee HPOIEHT He CAABIINX DK3aMeH
BecbMa HeBbicok. llojaBnsiomee GONBUIMHCTBO CTYIEHTOB
paboraer MHOTO M H(P(PERTUBHO, U JTOrO JOCTATOUHO JIISA
TOro, 9T00BI MOIYYHTH MPOXOJHOI Gailt. Bophba B ocHOBHOM
HJET 3a BBICOKNE OIeHKH, 3a 3Banme Scholar n npyrue ormi-
YHsA, ROTOPBIE BasKHBI JITIA JaJbHelieii kapbepsl.

Korna momamaents B HE3HAKOMYIO CTpamHy, HepBOE
BpeMs <leIUIAoT> Jaske Menaoun. Hanpumep, kak kynurs
JKETOH B MeTpo U Kyjaa ero Opocurb. Urto «iemnsier> B
nepsbie HU paborhl Ha XummdeckoMm aryiabrere? Bee
TOCTPOEHO Ha JToBepun 1 yBaskenun k Tpyny. Ecan yenoBer
MHOIO W YBIEYEHHO paboTaer, OKPYKAIONIHE CTPEMSTCS,
[10-BO3MOSKHOCTH, CIIOCOOCTBOBATD atomy. Ilpn Bxone na
paryasreT ynupaembcesa B Hagmuch «Eemm Bel — mocro-
POHHUIT YenoBek, coolimTe 00 9TOM JiesKypHOMy»>. Ho
JIOKYMEHTOB HHMKTO He cripammBaer. Bxoyn Ha garyiasrer
3akppiBaerca B 18 wacoB, HO KasK/plii COTPYTHHK HMeeT
KIIOY M MOJKET IomacTh Ha pabory B I000e BpeMms JiHs
n woun. «llemisaer> crenens HachimennocTn aryiaprera
KOMHBFOTepaMI/I, BRJIIOYEHHbIMI B 06meym/mep(',nTeTCRy10
cerb. OHH CTOAT HE TOIBKO HA PaBOUNX MeCTax, HO U B CTY-
JleHYecKkuX Jadoparopusix, B Oubimorere, jaaske B Kage.
Baaromapsa 9sromy 3HaYNTeNIbHAA YACTH COBMECTHOIR
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paborsl opraHusyercs ImyreM oOMeHa
DIIEKTPOHHBIMU COOOLIEHIAMMU.
Rasxnprii CTYJICHT
Ha HECKOIbKHX darynbrerax.
Ilpocnyma Ieknuio Ha XUMUYECKOM
daryabreTe, CTYIEHT OTIPABIIAETCA Ha
OuoIOrnuecKuii, (PUBNYECKUIT WIH MaTeMaTHUYeCKUii — B
3aBHCHMOCTH OT BBIOpaHHOro mM Habopa Kypcos. Beero
B KemOpujskckoM yHUBepcuTeTe MMEETCsi OKOJIO COTHU
(paryIbTeTOB, NIKOJI U AHAJIOTHYHBIX TOJPA3IeIeHNii.

yuuTes

@agyaprer (haKy;IbTCTOM, HO MPUXOINT-TO CIOfA CTY-
JEHT U3 ROJLIe/?Ka.

ROJIIEJIAR

[Mocrymaa B8 KemOpmkckuii yumsepcureT, CTYIEHT
HocTynaer He Ha KOHKpeTHbIl (haryibrer, a B KOLIEK.
Romnepaxu, kak u (paryibreTsl, agMUHUCTPATUBHO U (huU-
HaHCOBO camocroATenbHbl. Eerb komnemsu Gorarsie,
BJIaJiefOlic OIPOMHBIMH 3€eMEIbHBIME YTOIBAMU, €CTh
1 coBceM Oejiiibie, ecTh oueHb n3Bectnbie — kak Tpurmri
KOJLIEJI?K, €CTh I TOCKPOMHEE, €CTh GOIIBIIINE, eCTh I COBCEM
RPOXOTHbIE, €CTh CBATO YTAIE MHOTOBEROBbHIC 'rpanmmn2,
ecTh 1 MOJIojiple, Takux tpaauiuii He umeronpe. Ho Bee
OHU OpraHn3oBaHbl 110 €JIMHOMY IPUHIUILY, 06’b0ul/ll—l}l}l
npejcrapureneil npakTudecku Beex Hayk. sienarommii
HOJIY4UTH 00pPA30BAHIIe, CRAKEM, [0 HCTOPHI, MOKET 10C-
TyHath B M000ii KOMIE:K, U RasKIAbIl ROLIEIK obecedn-
BaeT MOJITOTOBRY 110 BCEM IIPEICTABJICHHBIM B HeMGpm[;Ke
CIIenaJIbHOCTAM (I{CTa’l‘I/I, n JauImioM-To 06 OKOHYaHUM
YHUBEPCHTETA BbIAeT He (DaKkyiIbreT, a KOLIesK ) .

Boibop komnemzka oIpeneaerca MHOKECTBOM PALO-
HAJIBHBIX 1 HPPALOHAIBLHBIX (DAKTOPOB. Y Kamioro us
cTyienToB — cBoii nabop aprymentos. OHI IPeIHOYNTAIOT
VUHTBCA B CTAPOM KOIC[Ke, ApyrHe — B HOBOM; OJHH —
B MAJIEHBKOM (TJIe Bee JIPYT JIpyra 3Haior) , Jipyrie — B Gollb-
IIOM; Y KOTO-TO B HTOM KOJLIEzKe PaHbIlIe YYIIHCh POHTEIH
WII POJCTBEHHHUKH; KTO-TO 3HAET NP0 YCIeXU M TPAJULLL
TOTO WU MHOTO KOIUIE[ZKa; a KTO-T0 IPOCTO MOCTYHILT B TOT

Combination room 6 Konneoxce Ilumepxays
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KOJLIEJIZK, ROTOPBIii MOHPaBIIIcA HA [iHe OTKPBITBIX Bepeii.

Cuerema mnpuema B KOIUIEJZKM pasHas: OIHH KO-
JeJKU 3aYHCIAIOT CTYICHTOB 0 OICHKAM B HIKOJIBHBIX
arrecrarax, B IpyrHXx eire Tpedyercs npoiit cobecenosa-
arie. TpeGoBaHmsA K TOCTYMAIONINM BhIcORIe: ReMOpmisk
MOKeT T03BONNTH ceGe TpeGoBaTh OT abUTypHEHTOB
OIICHKHU TOJIbKO ypoBHA <«A». IIpaBna, kak paccrasbiBasn
OpuTaHcKne Koluern, ecim cbi reprora Mamiickoro
(Nan pacnionozken B HomyTopa AecATKax KWIOMETPOB OT
KemGpujsra) noskenaer crarh crynentom KemGpujska,

B cocmase ynusepcumema

34 Koanednca, u Kaxcovui cmapaemcs
0P2aHU306aMb UHMEPeCHble AeKuul

u Konyepmot. Meponpusmus
Koa1e0xcell OmKpbimbl 014 6cex
U.1eH08 YHUBepcumema

TO OTKa3a eMy He Oyjier, HyCTh Jlaske B arrecrare OJiHH
oneHkn «C».

B kosute:x MO#HO OCTYIIATH HA KOHKPETHYIO cllelallb-
HOCTH (CKasKeM, XIMMIIO0), a MOKHO ONPETETHTh CBOil BBIGOD
Gostee paciuibiBIaTO (K TPHMepy, ecrecTBenHbie Hayki). B
TeueHne HEePBOro Tojia HTOT BHIOOP MOKHO M3MEHUTH Kak
YIOJIHO: HEPEKIIOYUTBCA ¢ MATEMaTUKI Ha ICTOPHIO UCKYCCTB,
¢ (putocopnn — Ha MHFKEHEepPHOoe JIeNo 1 T. 1.

Bo Bpemsi cemecTpa CTYIeHT 00A3aH KHTh B KO-
llezKe, Jaxe ecl y Hero ecTb kpapTupa psagoM. Mmenno

Tumepxays. Bubnuomera 05 npenodasamencii
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B KOILIEJ7KE COBPEMEHHOCTH TECHO MEPEILIeTaeTCsA ¢ MHOTO-
BEROBBIMH TpauiuAMi. VM nMenHo ROJIeIR opranusyer
SKU3HD CTYeHTa W 3aHUMAaeTcsA ero BOCHUTaHueM, Iiele-
HanpaBJIeHHO (POPMUPYSA JIUTY HALVHN.

B KeMmOpujske CJI0BO <«ROJUIENZK> O3HAYAET COBCEM He
10, ur0, cRaskem, B CIIA wm jaske japyrux OpuTaHCKHX
yHuBepeuterax. CTyneHTbI W HeceMeiiHbie TpenoiaBaTein
JKUBYT B Kowteqzke. [lis mepeBojia Jiydinie BCero TIONIONLIO
ObI CJIOBO «OOIIESKUTHE>, €CIIM TOILKO 3a0bITh O TOM, YTO HTO
ci10Bo o3navaer y Hac. OONICKNTENHCTBO — OCHOBHAsS HJEs
crcTeMbl KOMUleTKReil, 1 K Hell OTHOCATCA OYeHb CEephe3HoO.
Romteskn BoIMOMHAIOT B CTPYKTYPE YHHBEPCUTETA HECKOIBKO
BajKHBIX (DYHRIII, HO OOIIEKUTEILCTBO, IOXO3KE, camast
miasiad. M 910 B 3HAYNTENBHOI CTENeHH ONPEeNAeT CTIIh
SKUBHU TIperniojiaBareneii u cryientos B KemOpujzke.

B raskmom komienske — csou tpapunuu. Ho ectsb u He-
npemMennblie ooume ueprbl. OOIIEKUTEIBCTBO B KOILIE/sKE
rpynnupyetes Borpyr Combination rooms (y npenonaBa-
Teneii — cBos, y cTyleHToB — cBos), Xomna u llepksu.
Ecrp takske Tearp, MmysblRajibHasi KoMHara, nab. Bee
910 — I obmenus. Jaa sanaruii ecth aBe GUOIMOTERN
— ]IS CTY/IEHTOB M JIJIAl WIEHOB ROJIIENzKeil — 1 KOMIThIO-
TepHbIii Kiace.

B ronnepzie npunsaTo coduparbes u 00maThes 3a ejoii.
ITO BasKHAA COCTABHAA 9ACTH JKM3HU, U HOITOMY €CTh BCe
OCHOBAHMsI PACCKA3bIBATH O JIeHYe U 00ejle PAKTHYECKH B
TOM 3Ke KJII0YEe, 4TO M O JIKIUAX U 1a00pPATOPHBIX 3aHs-

Pexa Kem u <baxc» Kneap xonneoxca

THAX. 3aBTPAK W JIEHY Y CTYJAEHTOB U WIEHOB KOJUIEIFKA
pasjielbHblii, a 3a 00€l0M OHU COOUPAIOTCSL BMECTE.

Ha 3aBrpak npuxoiaT jajiieko He Bce WIEHBI KOJ-
IezRa, HO Ha JieHdY coOuparorest Muorue. JleHd mpoucexo-
aut B Combination room 3a Gousmmmyu cromamu. Caanrses
OTIEIbHO He MPUHATO, 00A3ATENLHO HYKHO TOJICECTh K
romy-HUOYh. Camoe HenpmindHoe —yTKHYThCS B CBOIO
tapenky m ectb momda. OcHOBHasA 3ajada JjeHYa — He
efa, a obmenne. O6 annMYaHax MPUHATO JyMaTh KAK O
JHOJIAX HE CJIMIIKOM OBINUTelbHbIX, HO B KeMOpujzke 910

H OOILIIEeCTBO

He nposaBiserca Hukak. IlpenomaBarennm W coTpyTHURN
HPUXOJIAT HA [IeHY CcaydailibiM 00pa3oM, W 3a cTolamu
ORA3bIBAIOTCA KaK/Iblil pas B pasimuHbIX KOMOMHALMAX:
MaTeMaTUKu, WCTOPUKMN, MeINKU, WHyKeHepbl, IOPUCTDI,
IKOHOMUCTDbI, XUMUKUN — l'[pe}:[CTaBI/ITe.]'[I/I HpaI{TI/I‘IeCI{I/I
Beex crenuainbHocrei. VI mo6Goii uelloBek oueHb JIerko
BRIIOUaETCs B OOHICHHE HA JTHOOYI0 Temy: Tpodeccuo-
HAJBbHAA JIeATENILHOCTh, TOINTHKA, WCTOPHA, TPOABIAA
3aBUJHYIO DPYIUINIO. 3aMEeTHM KCTaTh, 410 KeMOPUJIk-
CKUe IpenogaBaTein OXoun 10 0OMEeHHs ¢ HHOCTPaHIaMU,
3acChIIanT nux BOlTpOCE],NlI/I n, Ha yjmnnelme, ITORa3bIBAIOT
O4YeHb HEILIOXYIO OCBEJIOMJIEHHOCTh 1 00 UCTOPHUU, U O COB-
peMenHbIX peamuax Yrkpaussl. Ilocie jenua npenopgasa-
TN, Y KOTOPBIX €CTh BpeMs, MOJHNMAIOTCA B TOCTUHYIO.
ITpocMaTpuBaloT razeTsl U sKypHAJIbI, MHIOT Kode U Tpo-
nomKaior odmarsesa. B erpyrrype sroro obuienus Hema-
JI0e MECTO 3aHuMaeT o0MeH Po(eCcCHOHAILHBIMU UAEAMHI.
Mnorne BUIAT B TAKOM ()6“[6“]/[]/] " B TAKOM CTU/IEe KN3HU
BayKHbII MCTOYHIK CBOMX ycrexoB B padore. MmenHo 3a
CYeT TAKOI CUCTEMbI B OTHOCHTEILHO KOPOTKUiT CPOK HAM
YIAIOCH MO3HAKOMUTHCS ¢ OOJBHIMHCTBOM WICHOB CBOUX
KoutezKeii U u3 Gecell ¢ HUMU TOHATH JI€TAIN CHCTEMbI
HAYYHBIX HCCIETOBAHMI, 00PA30BAHUS 1 POIH TPAHILHIA.
B Combination room mpoucxogaT Tak:ke 3aceja-
nusa CoBera Roiule[zka — HeINpPeMEeHHO TIPU CBedyax
(a B Ilurepxayse — niaske 1pu HATYPAJIbHBIX ). 3J€Ch Ke
IPOBOJIAT TAKKME TOPKECTBEHHBIE MEPOIIPUATHA, KAK 110C-
BSAIIICHUE B CTYICHTDI, HATPAIKIICHUS 32 OTIHIHBIC YCTIEXH

B yuede u T. JI.
YV erygenros sasrpar u oben npoucxonar B Xollle.
B Ilurepxayse Xomr — camoe crapoe snanme. Ou ObLl

HOCTPOEH BCROpe 1ocsie ocHoBanm:A romwrezka (1284 rog)
M ¢ TeX MOP BBIIONHAET UMEHHO Ty (DYHKIMIO — 37ech
CTyJleHThl cobupaiorest 1 obiaioress 3a ejoii. Eme nsa
Mecra eskeHesnoro oomenuss — Combination room u ne-
npeMeHHbIii nad.

O0Gent, 3a KOTOPHIM WIEHBI KOIIEI:KA M CTYICHTHI
(3061/1[)310'1‘(3;1 BMecCTe, HauMnmHaeTcAa I03/1HO. 3’1‘0 CO6blTl/lC
O(pUIMATBHOE, TOPKECTBEHHOE, B KOTOPOM BEKOBBIEC Tpa-
IMIMH esKeHeBHO JOKa3bIBAIOT CBOIO KU3HEeCIIOCOOHOCTD.
Ha obej, npuHATO 3amichiBaThCs, W CIUCOK OOEIAIONIIX
BbIBCIIUBACTCHA lleCjJ, JICHYEeM Ha JI0CKe O6’bHBJlCHMﬁ.
Ecan na (paryibrer GONBIMMHCTBO COTPYIHIKOB TTPUXO/HT
B JzkHHCAX 1 (PyTOOIKE, TO MOABUTHCA Ha obejle 6e3 rajc-
TyKka HeMbIcoiuMo; B [Turepxayse iiis qieHOB KoJuieRa Ha
o0ejie 00s3aTeIbHBI MAHTHIMN.

B Xo.rme IIOMMMO [UIMHHBIX CTOJOB 1A CTy]IeH’I‘OB
€CTh CTOI JIA WIEHOB KOIEN:KA — BBICOKMI croi. Ymernsr
KojulefizRa codbupatorcst B combinaation room, morsruaior
BUHO, oOMeHuBaioresi HoBocrsivn. B 1930 pasnaeres yuap
B KOIOKOJN; CTYIEHTHI B XOIUIe BCTAMOT; WIEHbI KOIIEIKA
3axX0AT B XOJLI M 3aHINMAIOT CBOM MECTA 34 BHICOKHM CTOIOM.
O06ej HaunHaerest ¢ MonuTBbI Ha Harbinn. B Kieap kowiemsxe

2 CkaxkeMm, uib B 1988 roay nocnefHuin n3 crapbix KONemxen — 0CHoBaHHbIV B 1542 roay konnemx MarganeHsl — OTKPbIA CBOM ABEPU ANS AEBYLLIEK.
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ee YITaeT CTapIIii N3 YIeHOB KoIIeKa,
B Ilurepxayse — JesKypHblii cTYICHT.
Bee capsires u nipierynaior K o01ieHmio,
npoxojsiemMy Ha ore obera (Beera
OYeHh HeILIOX0TO, ¢
punamn ). Jlaurest obeqt ac — noirropa,

N3bICKAaHHbIMM

3areM WIEHBI KOLIe/Izka Bo3Bpalaioresa B combination room,
nTe, y KOTO HET ¢ yTpa 3aHATHil, MPOJOIKAIOT OOIIaThCsA
3a JiecepToM, 3a KOTOPBIM CleflyeT MOpTBeiiH, WHOTa Takue
pasroBopbl 3aTArUBaloTess 0 riyGokoii woun. [lpu srom
Tpajuuus Tpedyer, uTo0bl IPUCYTCTBYIONINE PACCATKUBAIIICH
3a CTOIOM He Tak, Kak B Xolle: cOOCCeIHNRM JOJNRHBI
MEHAThCA. 34 ITUM CIAETUT TPeICeNaTeTbCTBYIONMil Ha
obene.

Cpena — Beuep rocreii. [lpuaATO mMpurIamars cBOMX
Apy3eil n Kojier, MpUXoJAT BBITYCKHUKN Komueska. Hobble
JUIa, HOBbIE 3HAKOMCTBA, HOBBIC TEMbl OOINCHUA, HOBas
unopmanys. Jlpysbs KowezKa, GOIBILYIO YacTh KOTOPBIX
COCTaBJIAIOT B})Il’lyCKIWIKI/I, urparor Bamnyro poiabL B €ro
(puHaHCOBOIT U NOJIMTHYECKOIT TTojiep:KKe. B Komwezke y HUX
€cThb CBOIl HeQOIBINOI, HO OUEHb YIOTHBII 3aJ1 3aceanHii.

B raskioM KoLiezKe ecTb LePKOBb, e Rask/Iblil sKelao-
H[Hﬁ MOJRET ITPOBECTU BPEMSA B TUIIINHE N COCPETTOTOYCHHOCTH.
Rasknoe yrpo m rampii euep wier ciayxba. llocenenue
UEPKBH — JIeJI0  JI0OPOBOJILHOE, U €3KETHCBHbIC —CIIy:KObI
nocemaioT HemHorne. Basmkmyio gactb ciy:ObI cocTaBisier
xopoBoe rieHne. BockpecHbie cay:RGbl B GOIBIINX TIEPRBAX
M3BECTHBIX KOJLIE[KReil NPUBIEKAIOT HE TOJILKO NX YICHOB,
HO Tak:ke ropo:kaH u typucros. B neprsu Ropoaesckoro
Romnenzka ectb o4eHb M3BECTHBIIT XOP MAJBUIKOB, U TOPO-
sKaHe ¢ YIOBOJIBCTBHEM XOJIAT €ro CJIyHIaTh.

ITo Bedyepam B RomIe:Ke YacTo OPraHU3YIOT Hay4HbIC
CeMHMHapbl 1 KOHIEPTbI. BblCTyllaTb Ha ceMuHapax rnpuria-
mamoT Y4Y€HbIX ym/mepcheTa " TIPUE3sKNX FOCTeﬁ, ROTOPbLIX
B KemGpujzre Beera muoro. Kag npaBuio, a1o Jekipu toro
K€ YPOBHs, 9TO M (DARYJIBTETCKUIl ceMuHap, HO B Ooblieii
crerneHn aianTunpoBatHHbIe JJIA CTY/ICHTOB. HOH]_[epT])I 6])IBaIOT
camble PasHooOpasHbie — OT KOHIEPTOB TIEPBORYPCHIKOB JIO
npodeccoHaIbHbIX BolcTyIenuii. B okraGpe, nanpuvep,
B [lurepxayse npomen konuepr onsix paposanuii Poceun,
KrotopbiMu pyroBojnt B. CnuBakos.

[locne cemunapa wim KoHuepTa — HelnpeMeHHbII
¢ypmier. Xopoiee BUHO, yaii, kode, CORM M yac-moaTopa
06JJ_LCH1/1}1. S,U,OCI) Y CTYJIE€HTOB €CTb BO3MOKHOCTb 06LLLEl’l‘bC}l
¢ TIpenoiaBaTelsAM u roctavu. Berpeun Ha Takux pypierax
GBIBAIOT caMble HEOKIJIAHHbIE W 3aCTABIAIOT OCTPO TIOUYBC-
TBOBAaTh, YTO MUP JICHCTBUTEILHO TECCH.

CTOl/lT HAllOMHUTbL, 4YTO B COCTaBe YHUBEpcHUTETa 34
ROJIEKA, U KRBl cTapaeTcsi OpraHn3oBaTh MHTEpPeCHble
JEeRIMU 1 KOHLEePTbl. MeporpuATHsa KasIoro u3 Kojllexei
OTKPBITHI JIJIs1 BCEX WIEHOB YHUBEpCUTeTa.

CryeHueckoil RU3HI TPUCYHL AyX HHTELIERTYAIbHOI
copeBHoBarebHocTH. OueHb yactoe MeporpusaTie — squash,
4T0-TO Bpoje Haieii BurTopuubl. Bewepmika B mabe no
cirydaio jis neppokypennka. OGbsaBisiercs squash: BOIpocs

““y HIIIBJEEPCI/IT E| TN
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u3 ucropun KemGpuzka; paspirpeisaercst muBo, (yrooikH,

renouru. Ha caiite ynusepenrera nossiiserca paciycanie

sacenanuii Hayuroro ofmiecrsa yHusepeurera Ha yaeGHbIii

ron. Ilepsoe 3acemanme — squash; Bo3moskHOCTH cTaTh

wieHOM ofuiectBa 0e3 YIUIAThl WIEHCKUX B3HOCOB. JTO

cosiaer armocdepy, B KOTOPOil COBEPHICHHO HEBO3MOKHO
HPEJICTaBUTh cebe CTYEHTOB, 3a/IAIONIHX BOHPOC <A 3aueM
HaM 910 Hy:kHO?» nmm ropopsAnwmx: «/la, yro-To Takoe Ham
rnpenojiaBajii, HO Mbl ysK€ HUYEro He moMHUM». HO COpeBHO-
BaTEILHOCTH OTHIOJ[b HE COPOBOKIIAETCS FRECTROI KOHRYPEH-
Eeii MesKIy CTyleHTaMit. JT0 OTMEYAaloT Te, KTO MPenoaBall
B CIHA. PasnoruanoBoe obiieHne Mesgty CTyJleHTaMI Tpeji-
nosaraer u roMotip B yueoe.

Takum 00pasoM, OGINEKUTENLCTBO B KOIEKE Jlaer
HIMPOKHUIT KPYTo30p M CTUMYJHIPYET K TOMY, 9TO0bI ObITh HpY-
JIMPOBAHHBIM YEITOBEKOM U HHTEPECHBIM COOCCEHNKOM.

Bropass nocie  obueskurenabersa  (PyHKIMsA  KOI-
Jejka — obecreyeHne HHIUBHIYAIBHOTO OOYUEHUs CTY-
JECHTOB. I/IHJJ,]ABI/IJJ,yaJleOQ 06y‘iCHl/lO — OJHa "3 Il1aBHbIX
OTINYUTEIbHBIX YepPT cucTeMbl obpasoBaHusi KemOpujka.
Ha (pakynsrerax nperoaBarenn paboTaoT ¢O CTYACHTAMI
10 TOii K€ CXeMe, 9TO Uy HAC: JERIN, JabopaTopHble 3aHs-
Tusi. B komezkax npenojasarenn paboraior co cryieHTaMn
MHINBHTYAIBHO.

ITocrynue Ha mepBblii Kype, eTyjaenT BbiGupaer 4 mpej-
Meta u3 26. o kasknomy npenmery B koireyzxke ectb Director
of study. B mauaie cemecrpa on coGupaer cryieHTon, oece-
JyeT ¢ HUMHU (9TO Toske (PypHreT) W A RamKIoro Ha3HadaeT
pykoBofutessa (cyneppaiizopa). CryaeHT mpociyman Ha
charynpTeTe JIEKIMIO, Y HEr0 BO3HUKIN BOIPOCHI — € DTUMUI
BOIIPOCAMHU OH MJIET He K JIEKTOpY, a K CBOEMY cyIiepBaiiopy.
C cynepBaiisopoM cTyaeHT OOCYIUT IPEICTOALILYIO J1ado-
paTopHyio pafory, H HOITOMY, HPHIA B JabopaTopuio Ha
(paryawTeT, cpasy se NPUCTYINT K €€ BBIMOTHEHIO, He TPaT:
BpeMs Ha cjady JOIyCKOB I MHCTPYKTa:K. B xope cemecrpa
cynepsaiizop konrpormpyer yueOy cryienta. OnHOBpeMeHHO
OH 3aHNMAaeTCA ¢ JBYMA, MAKCHMyM € TPeM:A CTYIeHTaMH.
I10 — HedopMabHoe 00IIeHne, CTIH KOTOPOro 3aBHCHT OT
TperiofiaBatels, OT CTYIeHTa, OT BOSHUKIIMX BonpocoB. Rar
NPaBIIIO, CYIepBaii3opbl — MONOJIbIe NpenoaBaTein, acim-
panTbl. Berpeun ¢ cyrepsaiisopamMit IIpouCXoiAT 110 WHIBH-
yaibHOMY rpadiKy, OObIMHO BO BTOPOIl IOIOBUHE [HS.

ITpoGaembl MecTa Jyisi 3aHATHII HE CYIIECTBYET, IOC-
KOJIBKY B KOILTEJZKE KasKIblil CTYIEHT MMeeT CBOI0O KOMHATY
(KOMHATBI YOUPAIOT «[IOCTEJIbHBIE>, & BOT O CIyraX CTYIEHTbI
yie jasuo 3a0pumn ). Kasmuas koMpaara nveer MojRIoYene
k Mnrepuer. Brioyars na tepputopun KouiezRa rpoMKYIO
My3BIKY W TelleBH30p sanpeineno. [laxke us maboB Hapy:y
He TIPOHMKaeT HN 3BYKa. [liA 3amATHii mMerorcs JOBOIBHO
Goubiast u komgopradenbiass GUOINOTERA 1 KOMITLIOTEPHbII
wiace. Onu padoraior JIOHo3Ha, a mepejt ceccueil — Kpyrio-
cyrouno. Bxoy oTRpbIBaeTes yHUBEPCHTETCKOIT KAPTOUKOI.

ITockombRY CTYIeHTbI caMu BbIOHPAIOT IIPEIMEThI, TO
y KaskIoro cBosi mporpamma oOydenusi. Ecim, nanpumep,
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FOBOPUTD O XUMHUKAX, TO OJHH CTYICHT B JONOTHEHIE K XUMUN
MOZKET BLIOPATH MATEMATHRY, MEXAHURY 1 (PUBHRY, & JIpyroii —
MaTeMaTuRy, 6110.]101‘[/110 U reojioruto. COl‘JlaCOBaHl/lCM pacnm-
CaHnsA 1 THANBUJIYAJIbHBIX ITPOrPaMM B ROJUIE/IFRE 3aHNMAIOTCSA
TbIOTOPbI. B nx OGHSaHHOCTH BXO/UT TarMe IocelieHmne CTy -
JICHTOB N Tojyiepsranne ANCIHUATIINHBI. HOBO.TIB"O 06BWIIB]1\’I
JIEIIOM SIBJSETCH TIONHAS CMeHa BHIGOPA PEIMETOB Ha HEePBOM
kypee. Cryjent, nocryuusimii na
MATEMATHRY, MOMKET I10cie Iep-
BOrO rofa o0yYeHus peluTh, YTo
ero Golblle HHTEpPECYeT HCTopust
HCKYCCTBA. ITO COBEPLICHHO HOP-
MAJIbHAA CHTYAIIM.

WHTepecHo, 9T0 KOHKPETHBIIT
Ha60p N3YUYCHHBIX JINCHUILUINH He
CIIMIIKOM CHIIBHO BJIISIET HA JIAIb-
Heiimyo  kapoepy. HemOpujk
BbIIIyCKaeT

JOBOJbHO MHOTO

MaTeMaTHROB: €cTh (DARYJIBTETHI
dyHIaMenTaibHoil MaTeMaTHR,
MPUKJIAIHON  MaTeMaTHRU |
Teopermieckoii pusnrn. Ho Bee
OHH CcOBCeM He 00s3aTeNbHo B
jasbHeiiemM paboralor Marema-
TukaMu. Eciom cTyent 3akoHdmi
Kypc € XOpPOUIMMHU OTMETKaMH, _
TO €ro ¢ YIOBOJIbCTBHEM BO3bMYT S
paborarh u B 0aHk, U B (pupmy,
1 B MYyHHUIUNAJbHbBIE CTPYKTYPHI.
Baskno sakonanrs KeMOpHjzk ¢ BBICOKMME pe3ylIbTaTamu,
a KOHKPETHBIT Habop TPOCIYIMAHHBIX KypCOB He Tak Yk
3HaYNM. JTO, KOHEYHo, He Kacaercsa Mexuimnbl. OcHoBHas
1esh 00pasoBaHmsl — PASBUTH MHTEIEKT U HABBIKN Y4eGHOI
1 CCIeNIoBATENhCROIT IeATeNLHOCTH, a He HadapmmpoBarh
CTy/leHTa KOHKpPeTHbIMH 3HanusaMu. Taroii momxon jeraer
samTapHoe obpaszoBanue B KeMOpujzke He CIUIIKOM 3aBH-
CHMBIM OT KOJIeOaHMmIl CIpoca Ha PhIHKE TPYJIA.

Rosopur  komekeil  I0ONMONHAIOT TOPThE  (IOPTHE
Tpunurn Komenska 70 CUX MOP COXPAHWIN TPAJNIMOHHbIE
nurAnbl-korelku ) . Iopree fesypaT ¢ pansero yrpa 1o 1Byx
4acos Houn. [lomumo Beero rpoyero, 1opTbe — 910 JIOKAIbHASA
noyta. Ecim Hy:kHO nepefaTh Kojulere 3amicRy Wi KHUTY, X
OTIAIOT TIOpPThe. BMecte ¢ cerperapAMn 1 MeHe zRepaMil Koll-
JeRa OHU OPraHu3yIoT JUIA WIEHOB KOJUTEKa BO3MOKHOCTh
5()(PERTHBHO 1 OPraHU30BAHHO PaboTaTh.

Terreph MO:KHO ommcaTh, Kak BHIVIATAT JTeHb CTYIEHTa
KemOpujzka. YTpoM CTYIEHTHI 3aBTPAKAIOT B KOILIEIKE U
pasbesRaroTeA HA BelocuIienax no (aryisreraM. Y TpeHHHit
KeMOpujizk — 910 CIUIONIHBIE MOTOKU BEJIOCUIIEUCTOB 1O
V3KUM CPEJIHEBEKOBBIM YJIOUKAM (CTYIEHTaM 3arpelieHo
MOJIb30BAThCsL JIMYHbIMI aBroMoOuisivu ). Bee (parynbrers
pacniono:kensl B oTelbHbIX tanusax. [loaromy, npociymas
JEKIIIO HA OTHOM (DARYIIbTETe, CTYIEHT CAIUTCS HA BEJIOCUIIE]

u ejier Ha jpyroii aryasrer. [ocne nemaa tosxe MoryT ObITh
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JeRIMU WM JafopatopHbie paGoThl. 3aTeM — CeMUHAPDI.
[Mociie a10oro — Berpeua ¢ cynepsaiisopamu 1 caMOCTOATEIbHAS
paGora. OGpaiaer Ha celst BHUMaHIe OOIbIIOiT 00beM pero-
MEH]IyeMoil JINTepaTyphbl Mo KaskIoMy u3 npexmeror. U, najo
CRA3aTh, CTYJIEHTHI KOHCIIEKTAMIT JIEKIMiT He OrPaHITIHBAIOTCA
(XOTA KHUTH B AHITINH JTOBOIBHO IOPOTH, MHOTHE CTYEHTHI He
VIYCRAIOT BO3MOZKRHOCTD RYITHTH Y4eOHUK B Hadaie y9eOHOro
rofia Ha pacrpojazke ¢ OOIbINOI
crmkoii). Bedepom — Gombioii
BBIOOp JIEKIMiT W KOHIEPTOB
B Kollemkax. B nmononnenmne
K 9TOMY ecTh OOIbIIOE YICIO
CIIOPTHBHBIX KIY0OB, KIYOOB 10
nHTEpecaM, 3emisdecTB. A erie
y IecTd crapeiillinx Kojie/skeii
ectb «bore» («3ajply) — BbIXO-
mampe Ha peky Hem skuBomnme-
Heiinmie cajapl M Jyskaiiku, rie
Ha 3eJeHOll TpaBe Tak ITHOAT
TOBAJIATBCA CTYAEHTHI (HO HU B
KOeM ciiydae — He Ha TeppHTOpHI
caJIoB JIIA npenojiaBareneii) .

Bo Bpems cemectpa cTyrenTbI
B ROIUIEJiZKE BEIyT OYeHb HACHI-
HICHHYIO COOBITHAMU W TPYIOM,
HANpsKEHHYI0 ku3nb. U Bee
OIICAHHBIC DJIEMEHTBI OpraHu-
saiuy yueObl 1 ObITa TIPU3BAHbI
co3parh arMocepy, CTUMYIINU-
PYIOIIYIO K Taroii skusHu, u obecriednTsh ee. Jra arMocdepa
OIIYIIAETCST ¢ MEPBHIX ke jiHeil mpeGbiBanmsa B KemOpmxke,
1 IMEHHO OHA CTAHOBUTCS ITIABHBIM CTHMYJIOM K HHTEHCUBHOIT
yuebe 1 HAYYHBIM HCCIEIOBAHISM, OTTECHsIs HA BTOPOil Iian
KOHTPOIb CO CTOPOHBI CYNIEPBAii30POB 1 MPEJICTOATINE B ROHIIE
rojia DK3aMeHbI.

bUBJIUOTERA

BuGmoreka yHuBepcurera BRIoYaeT B ceOs HEHTPab-
HYI0 OUOIHOTERY, PACHONOKEHHYIO B OFPOMHOM OTIEIHHOM
3anmi, onoanorern (haryIsTeToB i ONOIHOTERH KOLICZKENl.
Jocryn B modyio u3 orux 6udmmorer gaer University card.
Jl1sA eTyieHToB MIAAIINX KypCOB €CTh OTPAHIYEHIsA: OHI He
MOTYT Oparth KHHTH Ha JIOM 13 IIeHTPAIbHOIT GnOImoTeRn, nep-
BOKYPCHUKAM He paspenieno Hoib30BaThesA (ParyIbTeTCRIMI
GuGmIoTeRaMN.

bubmnorekn Turepxaysa n Kieap komrezra mavain
opMHpoBaThCA TPAKTHYECKH € MOMEHTa WX OCHOBAHMA.
Ouenb uHTEpECHbI COOpPAHHA CTAPHIX KHHT:  PYKOIICH
XI-XV BekoB, MHKYHAOYIbI, KHHTH € MHOTOYHCICHHBIMH
nomerkamu HbroroHa. Bubimoreku jyisi WieHOB KOJUIEJzKel
He O0YeHb OOIbINNE — HACYUTHIBAIOT MO HECKOJbKY THICAY
TOMOB U (POPMUPYIOTCSI, TIIABHBIM 00pPa30M, € Y4€TOM HHTE-
pecoB Tex, KTO CEerojHs AKTHBHO BeJleT HAy4Hyio pabory.
bubnuorexu st cryientos Hacunrbisaor 10 40 000 TomoB.
Bee wmmrn waxopAres B OTRphITOM joctyrie. Muoro kmmr,
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MOJIAPEHHBIX BBIIIYCKHUKAMU M COTPYJ-
Hukamu. B eryaendeckoii oubnmoreke,
jie TPeCTaBIeHbl Bee o0IacTi 3HaHus,
HANLIOCh HEMAJI0 M3JIaHuii 110 UCTOpuH
Pocenn: RaroueBckuii B 1epeBojie Ha
AHIIIMICKNIA A3BIK, 11€PeBOjl HeCKOIbKIX
KHHUI' COBETCKHMX aBTOPOB, JIECATKA IOJITOPa KHUI 110 HCTO-
pUM JIOPEBOMOIMONHOIT 11 T10csiepeBomoonnoii  Pocenn,
HANMCAHHBIX aHNIMICKUMI aBTOpaMu, B TOM YNcJie U KHATH
PO <«[EPECTPOIKY>. YUeOHHKOB MOCIEHIX JeT Ha MOJIKax
OTHOCUTEJILHO HEMHOTO — KHUTH JIOPOKAIOT, W IPUXOINTCA
HROHOMHUTH, KOMILICKTYS, B TEPBYIO O4epefib, 0OMEeyHIBep-
CHTETCKYI0 OHOINOTERY (KOLIETKN — (DUHAHCOBO CaMo-
CTOATEIbHBIC CTPYRTYpPBI, HO (DOPMHPOBATH MAPAIICILHO
34 oubnmorern obIEro MPOPIWIA — JIEN0 CAUIIKOM 3aTpar-
Hoe). B rewenne yueGHoro roga Gubimorekn paboraior
c¢9yrpa o 11 Bedepa; ectb 3aj1, KOTOPBIii B KOHIIE TPUMECT-
pOB paoraer KpyriocyTouHo.

Boubmas uacth GubimoTeRH XUMUYECKOro (paryjibrera
ormiana skypHaigam. Ona (popmupyercs 1O JBYM KaHaJam:

Kembpudnc nomomy cmaa 00num
U3 6e0yuwiUx UeHMmpos HayKu

U 00pazoeaHus, ¥mo 6ce 60cemb
8€K06 c0ell UCmopuu ymeepicoan
UEHHOCb aKademMu4eckoli c60000bl,
yeaxycenue K AUMHOCIU U eOUHCHIBO
VHUGEDPCUMECKOT KOpropauuu

HOJINCKA 1 DK3EMILIAPBI, HOCTYNAIONINE WIEHAM PejIKOILIer il
JKYPHANIOB (& TAKMX HA XMMUYECKOM (PARYIBTETE JOBOJIBHO
muoro). Bo BTopom ciydae K sKypHAIaM HeT dIERTPOHHOTO
nocryna. Eciu nocerosars Ha 1poGiuemsl ¢ ureparypoii, 1o B
oTBeT 0GBIMHO CIIbIMIIL: «[a, MbI BAC HPEKPACHO IIOHUMAEM,
Y HAC TOzKe 1II0X0e cHabskenne nepuopuroii>. B 6ubimorexe
HpejicTaBIeHbl MHOTHE 3Ky PHAIIbI, HO IVIEKO He Bee. B nocuen-
HUE TOfbl CUTYAIMA YXYIILAETCS, U JUIsl CTAPBIX COTPYIHUKOB
910 SIBHO HEIPUBLIYHO. Te, ¢ KeM I0BEN0Ch TOBOPUTH, TBEPIO
yBEpeHbl, uTo B GubIuoTere 005A3aTeIbHO TOIHRHDI ObITh Bee
OCHOBHbIC JRYPHAJIbl, 1 9KOHOMUTH HA 9TOM HEJIb3A. Ruur B
6M6J1MO'1‘CKC OTHOCUTEIIbHO HEMHOTI'O, HOBBIX — IPaARTUYCCRN
HeT. HeCKOIbKRO JIECATROB KOMIIBIOTEPOB, YCTAHOBJIECHHBIX B
Gubimiorere, 00ECIIEYNBAIOT TIOUCK 1O DICKTPOHHOMY KaTa-
Jory m pabory ¢ IeKRTPOHHBIMH BEPCHAMHE jKypHAIOB. Ecrh
Keepoke. Jlocryn B GHOIMOTERY — KPYIIOCYTOYHBI, 1 KHHTY

““y HMBJEEPCHT E| TN
V) L

MOZKRHO B3ATh Ha JIOM B Tf060€ BpeMs JIHA 1 HOYN; BhlaBae-
Mble RHITH PETHCTPHPYIOTCA ABTOMATHYECKH.

B nienrpanbHoii Guamorere J0CTYI K MOTABIAIONEMY
GOJBINMHCTBY KHUT 1 JKYPHAJIOB TOKE TOMHOCTBIO OTKPBI-
Thiii. OGpamarses k GHOIHOTERAPIO TPUXOTITCS TOIBKO 38
N3IaHUAMHA NOCJICTHUX JIET TIOBBLIIIEHHOr0 CIIpoca. SaNlCTMl\’l,

910 GUOIMOTERApEii, JPYToro OOCIYRHBAIONIETO TepCoHala
OY€Hb HEMHOro, Ipolecc perucrpanum m IoJaydYeHusA durTa-
TEJIbCKOI RapTOYKN KOMIIBIOTEpU3NPOBAaH W 3aHuMaeT oT
CIIbL 10 MUHYT. Bosmo:knocrs IMPOCMOTPETH «;KUBbEM» RHUTH
10 MHTepecyromeii TeGsA CIeIUaTbHOCTH I BRIOPATh HanGomee
MHTEPECHBIE — HTO TATERO He TO jKe caMoe, 0 POCMOTPETh
MH(OPMAITITIO B 9IIEKTPOHHOM KaTajore. XpaHIIHINA 3amol-
HEHBI TIOBOITHHO TIOTHO, HO B HUX €CTh CTONMKI 7T PaGoThI.
Ooniee BrieatTieHe OT 3HAKOMCTBA C JITEPaTyPoil: KHHUTH
mo 90-X TONOB TpEJCTAaBICHBI Y HAc MEpeBOIaMH BechbMa
Herioxo. Ho HoBbie KHUTH BBI3bIBAIOT Genyo 3aBucth. Kunru
6pll'l‘aHCKllX n CBpOl[Cll/’lCKl/lX U31aTeJIbCTB  IpeJIcTaB/IeHbI
HPAKTHYECKH TTOIHOCTBIO, YEr0 HEIb3s CRA3aTh 00 aMepuRaH-
ckux. OreyrerByomye B OnbianoTere KHUM MOYKHO 3aKa3bl-
Barh u3 apyrux onbmiorex. TpajmmonHoii dropmoii paboTsi
ABJSIOTCA U 1I0e37KK B JloHIoH 1151 paboThl B OubianoTerax.

Terer>Bnpouem, game B Oummorery (akyisrera
COTPYHURN BamiAABIBAIOT HEJACTO — Y KaKIOTO depes
KOMITHIOTEPHYIO CETh €CTh JIOCTYIT Il K CHCTEMe MOMCKa JITe-
paTyphl, 1 K HIEKTPOHHBIM BEpCHAM OCHOBHBIX HAYYHBIX
ARYPHATIOB, TIPUYEM €CITH MERIYHAPOTHbIE I aMEPHKAHCRIE
WB[[aHNSE IOCTYITHBI, Kak MPaBwio, 3a nocieanue 6-7 jier, 1o
B JIOCTYIIC K OPUTAHCKUM JKYPHAJIAM OrpaHHYCHITT HeT (3aMe-
THM, 4YTO ceituac Bo BceM MHUpe BeJIeTCsl akTuBHaA pa60'1‘a 110
nepeBojly leyaTHbIX u3gaHuii B diekTpoublii popmar, u
MHOTHE ¥KYPHAJIBI IOCTYITHBI YK€ € TIEPBOTO BBIMYCKa) .

IMoserem wrorn. KemOpumizk motoMy crai ofHUM U3
Be}'[y"[ﬂx 1eHTpoB "ElyKVl n 06I)EBOBZUH/IH , 4TO BC€ BOCEMb
BEKOB CBOEH MCTOPHN OH YTBEPIRIAT MEHHOCTH aKkageMmdec-
Koif CBOOOJIBI, yBasKeHIe K JIMIHOCTH 1 €IITHCTBO YHUBEPCH-
TeTckoii koprioparun. KeMOpuzk ObIT 1 0CTAETCA OTRPBITHIM
MUpY: W Cpe TIperofaBareleii, it Cpefiit CTYIEHTOB — TIpeN-
cTaBHTelN JecATROB crpaH wmupa. COeperas Tpajuimm,
Kemopuisg octatouno ruGok, 9to0bl HAXOIUTH CBOM — He
3aMCTBOBAHHBIC OTKY/IA-TO — OTBEThI HA BCE HOBBIC BHI3OBBI.
B arom 3anor ero pasgbheiimero npongeranusA. B a1om u ypor
VI YRPaAHCKUX YHUBEPCUTETOB.

Universitates. — 2004. — Ne 3.
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Hoc Erat in Fatis m

Mama, 1975

C mamolii 1 6abyukon, 1971
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C mamon, 1975
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Ha XI Bcecoto3Howm onmnnage WKonbHUKOB rno xumnn, Anma-Ata, 1977



Hoc Erat in Fatis - =

KomaHpza XapbKoBa Ha pecny6vKaHCKO ONMMMNVAAEe LWKOSIbHUKOB C E. B. Pbibak-AkumoBoi, TepHononb 1978
no xumuun (TepHononb, 1978); Ha nepegHem nnaHe A. 1. PA3aHueBa

P
e

XI MexayHapofHasa xuMmuyeckaa onumnuaaa, JleHunrpag, MNetpoasoped, 1979
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ot \

C ogHorpynnHukamu E. Camonnosbim (cnesa) lpynna X-233 B NOSIHOM COCTaBe Ha NpakTuKyMme.
n I1. TaBpuntokom CneBa HanpaBso 3agHun pag EsreHnin Camownnos, Masen MaBpuniok,
lOpuin KonecHukos, Opuin Benuxos, Buktop Yeprunedu,
6nvkHUA pag AnekcaHap Wewun, Oner Mukanes,
Cepren leceHko, IOpuin XonunH

Ha y6opke abnok c Cepreem [leceHKo (cBepxy),
lOpuem KonecHukosbim 1 EneHoii MNasniok,
3onoyes, 1982 (4 Kypc)
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B cTyneHueckue rogpl Cy660THUK Ha AnekceeBke



Hoc Erat in Fatis ~——
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Crporiotpag. Tpacca CypryT-YpeHroi, B6nn3n Ha BoeHHbIx cbopax ¢ Cepreem [leceHko
ctaHumn Koranbimckas, 1980. Cnesa - Viropb AnTos,

cnpaBa - bepapg (YemnroH CellenbcKmx OCTPOBOB Mo 6OKCY),

Kopmunuua — HuHa Ygop,

Ha BOeHHbIX C60an. CTyﬂeH‘-IECKaFI rpynna (OTJJ,EHEHVIE) B MO/THOM COCTaBe C NMOJIKOBHNKOM KOpOJ‘IEBbIM

N
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C pykoBoguTenem KaHgmaatckon gucceptauum A. A. byraesckum, 1986

)
1
C opuumanbHbIMK OMMOHEHTAMM MO AOKTOPCKOM anccepTtaumm B. K. Aunmmpckim u B. A. TepTbix (cnpaBga), 2000

R



Hoc Erat in Fatis

60-netne B. [l. Opnosa; |
cnpasa ot Hero A. B. YepHbiii, 2001 |

Kadepnpa B 2002 roay; cnesa Hanpaso cuaat J1. H. TapaceHko, U. . 3ybunuH, 0. B. XonuH, J1. B. MupowHuk, A. U. Kopobos,
ctoAT E. H. WynunyeHko, A. M. lkymar, 3. fl. WyapeHko, B. H. Kotnap, U. B. XpucTeHko

O6cyxaeHne nabopaTopHOro
npaktukyma c J1. H. TapaceHko
n A. . Kopo6oBbim

%8




Ha 200-netun kadeppbl ¢ B. A. TepTbix, 2004 Ha 200-netun kapeppbl ¢ B. K. Aummnpckum (cnesa)
1 B. H. 3arueBbim, 2004

200-netune Kadenpbl; Ha NepegHeEM
nnaHe cnpasa Haneso B. B. ViBaHoB,
J1. A. Cneta, H. O. Muegnos-lletpocaH

2 § i . ll 4
Ha mexxpyHapogHoi koHbepeHuun «Analytical chemistry MopnvcaHue foroBopa o COTpyAHMYECTBe
and chemical analysis» (KneB, 2005) c IN. Jinbepuaiitom (cneBa) ¢ yHuBepcuteTom LLitata Can-lMayno B r. KamnuHac, bpasunus,
n A. b. bnankom 25 mas 2006 ropa. Cnesa Hanpago: npodeccop Mowwmntaka

lywrkem; npopekTop, npodpeccop KOpuit XonuH; npopekTop,
npodeccop OepHaHpo Oeppeiipa Kocta



Hoc Erat in Fatis

C npodeccopom KpunctmaHom PaiixapaTom C akagemrkom OpaHuy3ckoit Akagemmnn HayK
Kpuctnanom Amatope

Ha mexxpyHapogHo koHdepeHuun Modern Physical Chemistry for Advanced Materials,
noceAweHHon 100-neTuto co aHA poxkaeHna H. A. Mi3mannoBa, Xapbkos, 2007

Ha mexagyHapogHOM cemnHape

no npobnemam XMM1UYeckoro obpasoBaHms,
XapbKoB, okTA6pb 2008, ¢ H. E. Ky3bmeHKko 1
B. B. JlyHuHbIM (cnpaBa)

3411

e BHIYCKY

l‘ BHITYCKHWKA

e —

[eHb BbinyckHMKa 2008; cnesa Hanpaso B. A. KpaBueHKo, C W. B. XpucteHKo nocne 3awuTbl
B. . Opnos, . C. KoHses, C. A. MepHbii, A. 0. CemeHoB elo KaHaunagaTckom gucceptaumm, 2008

-
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C10. A. TapaceHko n E. A. PelueTHak
nocre 3almTbl KAaHANAATCKOW AnccepTaLmm
W. B. XpucteHko, 2008

P

Ha kadeppe c HefjlaBHO 3aWUTUBLLENCA B. M. AHToHoBMY 1 I J1. Kamanos (cnpaBa), Opgecca, 2009
acnupaHTKom Spukon Marocco (cnpasa)
1 6pasnnbckoit Konnero MupuraH
Hoc CanToc, 2009

’ 2 £ i

Ha 41 MexpgyHapoAHON XMMM4eCcKon onumnuage O6cyxpeHve pabourx Bonpocos ¢ O. H. KanyrnHbim
¢ B. B. EpemuiHbIM, Kembpugx, 2009



Hoc Erat in Fatis

Mpe3ngeHt HAH YkpawnHbl b. E. MNaTtoH
Bpyuaert tO. B. XonuHy
Mefanb «3a MOAroToBKY HayYHOW CMeHbl», 2010

VIl YKpanHcKasa KoHdpepeHLus

Mo HEOPraHMYeCKoW XMMUK B paMKax
MexpgyHapogHoro roga xvmumn OOH,
Xapbkos, 2011, ¢ C. B. BosnikoBbIM (cieBa)
n U. W. 3ano60BcKnm

- =5 S
s -
= 2 e

Cnesa HanpaBo 3. ®. Hazbipos, B. B. AnekcaHapos, B. A. CaposHuuui, . V. 3antobosckuin, H. A. AzapeHkos, t0. B. XonunH
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Cnea Hanpaso H. O. Muegnos-leTtpocaH,
B. C. bakupos, V. Tywwkem, J1. . JloruHosa,
10. B. XonuH, 2011

Cnpaga M. l'ywukem n 3. beHseHyTTH, |
cnesa 0. B. XonuH, B. C. bakupos,
n T. B. ®nHuKkoB, 2012

o - u
Ha 45 MexayHapogHOM XMMU4ecKon onumnmnage
WwKonbHMKOB ¢ B. A. CapoBHM4YMM, MockBa, 2013

C B. L. BepwmHuHbim 1 0. A. 3onotoBbim (crnipasa), JoHeuk, 2013



Hoc Erat in Fatis m

R g S
B. C. bakupos gemoHcTpupyet «Web of Science award 2016», nonyyeHHy0 YHUBEPCUTETOM
B HOMUHaLMK «poayKTUBHOCTb, SPEKTUBHOCTb 1 MHTENPUPOBAHHOCTb B MUPOBYIO HayKy»
(3acepaHwue YueHoro coseTa yHUBepcuTeTa 26 aekabpa 2016 roaa)

CnpaBa Haneso 0. B. XonuH, B. C. baknpos, H. A. AsapeHkos, B. A. Katpuu, U. A. Tupka
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C A. B. NaHTeNnennMoHOBbIM,
[leHb BbIMyCcKHMKa 2009

Ha BcTpeue co cTyaeHUYeCKMM akTMBOM YHMBEpCUTETa. CT. E. KaraHoBCKOW Ha 3acefaHnu
Cnesa Hanpaso 0. B. XonuH, B. B. AnekcaHgpos, A. H. Yoop YyeHoro coBeTa yHMBepcuTeTa



Hoc Erat in Fatis e

C 50-netnem no3gpasnset C. B. [IbA4KoB C 50-netrem nospgpasnatoT C. M. Tpyw (cnpasa)
n T. U. YenombunTbKo

C 50-netnem nosgpasnsioT A. C. KaraHoBcKuIA (cnesa), C 50-neTrem No3apasBnAaoT OAHOKYPCHUKN
A. B. MaHTenenmoHos, A. 0. CemeHos u C. B. KopHees C. M. eceHko 1 B. B. Jluncon

C 50-neTnem no3ppasnaAoT coTpyaHuKkM A. b. 3axapos (cnpasa), C 50-netnem no3gpasnset H. B. iBaHoBa
A.B.n O. C. TkaueHko



Ha KoHdepeHunn cTygeHueckoro camoynpasneHus C. H. Kynnw B kabuHeTe 0. B. XonuHa
c C. C. MaxHoBckum, 2015 Ha Kadepnpe

Ul

&

B npuemHow pektopa c B. LLleBueHko (cnpaBga), B metogueHTpe c T. A. MapkoBoi
M. EBnaxoBon n A. Topag3e

w |
CB. N. NNapuHbiM B nprnemHon pektopa; cnpasa Haneso: V. H. [loHuuk, J1. H. 3muia, . B. Monwui,
H. A. BuHHUKOBa, B. b. LLleBYeHKO




Hoc Erat in Fatis

BceykpaunHckasa onumnuaga no xummu, TepHononb, 2003
Cnesa Hanpago: H. T. Maneesa, I1. 1. Monensb, U. U. Kouepra, 0. B. XonuH, O. A. XKukon, C. A. Hegunbko, B. K. Aummnpckun

o

XapbKkoBYaHe Ha 52 BceykpaunHckon onmnuage no xmmuun, JibBos, 2015
Cnesa Hanpaso: E. K. PycaHoBa, Imutpuin LlapeHko, AHgpen Manatyk, K. C. laBpunerko, H. O. OHmxyk, 0. B. XonuH,
M. A. Konocos, Anekcein XKenasckuin, Onbra BaweHko, Muxann Mapkyna6, Bauecnas Ockoma, iropb Mypasbes,
MapuHa Masyp, Mapusa OcoknHa, AneHa Cepepa
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) Beeys,
Yy4HigchKol onimniadu 3 Ximii

49 BceykpaunHckasa onmmnunaga no xmmmnn, Hukonaes, 2012
Cnesa Hanpago: T. V. Bonokosa, A. B. Tpuroposuy, A. H. KopcyH, 0. B. XonuH, I. 1. Manbuenko, 0. U. Yyiiko, K. C. laBpuneHko,
A.10. YceHko, [I. M. BonouHtok, U. A. 3anopoxey

BceyKkpaunHckaa onumnuaga no xumun, Hukonaes, 2012
Cnesa Hanpago: A. 0. YceHko, K. C. TaBpuneHko, 0. B. XonuH, 1. M. BonouHiok, A. H. KopcyH, A. B. [pruroposuny



Hoc Erat in Fatis - _
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t0. B. XonvH o6cyxpaet ¢ M. A. KonocoBbiM MpaKTUYecKyto 4acTb
TPEHVPOBOYHbIX C60POB, Xapbkos, 2013

C 1. M. BonouHtokom Ha 44-i1 MXO, CLLA, 2012
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KomaHgbl YkpanHbl 2002-2015 rogos Ha MexayHapoAHbIX XMMUYECKUX onmmMnuagax;
YaCTHMKM Ha3BaHbl CJIeBa HanNpaBso
s T | &

=T sy

e

HTOH [opoxoB (cepebpsiHan Mmefanb),
[oHewKas obn.
“E OmunTpuin PagueHko (cepebpaHas meganb), YOMJ
23

-

2003 / MXO 35/ peuus

Cepren KoBanes (3onotad meganb),
NyraHckas o671, [§

Cepreln NaBneHKo (cepebpsiHaa meganb),
YOMN

Anekcanap TykoB (6poH30Bas Mefanb),
Honeukas o6n. F

BorpaH bapHuu (6poH30Bas Mepganb),

N 2004 / MXO 36 / TepmaHuist

Makcum 3abunbckuii (cepebpsiHas mefanb),
[oHewKkas obn.

AHTOH TKaueHKo (cepebpsaHas meganb),
JlyraHckas o6n.

Masen Jpanb (3on10Tasa Mmeganb),
XmenbHuLKasa o6s.

PycnaH MonyHuH (3onoTaa meganb), APK



Hoc Erat in Fatis =

2005 / MXO 37 / TanBaHb

Angpen LWeneniok (6poH30Bas Mepanb),
XmenbHuLKas obn.

Makcum 3abunbckuii (cepebpsiHas Mmefanb),
[oHewKas obn.

Mwuxaunn BblbopHbIl (cepebpsHas meaanb),
Hukonaesckas o671.

Wropb BuTpyk (cepebpaHasa mepanb),
PoBeHckas 061.

2006 / MXO 38 / Kopesa

Makcum LLieBueHKo (3onoTasa meganb), YOMJ1
Muxaun Jlomako (cepebpsaHas mefanb),
MonTtaBckan 061.

Hukonai MyueHKo (cepebpaHan mepans),
Knes

MBaH MenbHUuyK (6poH30Bas Mmefanb),
JIbBOBCKanA 0611.

EMEIER MB ACMO

e RiIAniir
CYEEAMEHTA

2007 / MXO 39 / Poccuinckas Oepepauma
OcTan YepBak (cepebpaHas meganb),
JIbBOBCKanA 061.

Onbra banaboH (6poH30BasA Mefanb),
XmenbHuLKas 0671.

Bnagnmup TkaueHko (6poH30Bas mefanb),
XapbKoBcKas 06/1.

Knpwnn NMonnwyk (6poH3oBas mepanb),
Opecckas obn.
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2008 / MXO 40 / BeHrpusa

Wropb CtenaHeHKo (30n10Taa mefanb),

. JlbBOBCKas 061.

Knpwunn KonecHukos (3onoTtasa mefanb),

‘ [oHewKkas obn.

OcTan YepBsak (3o0n01aa meganb), JibBoBCKasi 0611,
PomaH Mputynak (cepebpaHan mepanb),
BuHHMLKan 0671.

AP0 =T
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2009 / MXO 41 / BenukobpuTtaHua
AHppel bon6at (6poH30Ban meaanb),
[oHeukasa o6r.

AHZpei HewaawnH (6poH3oBasa meganb),
JIbBOBCKanA 06/.

Oner Bbi6opHbIl (6poH30Bas Mmefanb),
Hukonaesckas o6n.

borpgaH AppaH (cepebpsaHas meganb),
JIbBOBCKan 0611.

2010/ MXO 42 / AnoHua

AHTOH Tonuuii (cepebpaHan mepanb), JlyraHckas o61.
Ceprelii LUnwkaHoB (cepebpsaHan mefanb), [JloHeuKasn o6,
Bnaawvcnas MNaHapyH (6poH3oBas mepanb), [JoHeuKas o6,
OmuTpuin Oponos (6poH30Bas Meaanb), JibBoBCKas o671.




Hoc Erat in Fatis

2011/ MXO 43 / Typuus

Oner bopoauH (6poH30Basa Mefasnb), XapbKoBCKas 0671
AHTOH ApxunnoB (cepebpsHan meganb), Kues

Metp Ky3bmeHko (6poH30Bas meganb), Kues

TaTbAHa [pyxeHKo (6poH3oBaa meganb), YOMJI

2012/ MXO 44 / CLLA

Wropb YepHiox (3onotaa meganb), JibBOBCKas 0611,
Omutpuin LnbaHoB. (cepebpaHan mefanb), CeBactonosnb
AHgpeir Ctenbmax (6poH30Bas Mmefasnb), ibBoBCKas 0611.
MpuHa 3anopoxel (cepebpsHas megarnb),

XapbKoBcKas 0671.

2013 / MXO 45 / Poccuiickas QOegepauus

HuknTta OHMXKYK (30510TasA Mefanb), XapbKoBcKas o611.
AHgpeii Ctenbmax (3o510Tas Mefanb), JibBoBcKas o061,
Xpuctodop XoxnoB (6poH30Basi Meaanb), Knes

AnekcaHap BbiroBckuii (3onotaa mefianb), XapbKoBcKas o671.
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2015/ MXO 47 / AzepbaingxaH

AHfpeii Manawyk (cepebpsHas
Megfanb), XapbKoBcKasa ob1.

Mwuxaun Mawko (cepebpaHas meganb),
Knes

Hukonai Mawko (cepebpaHas menanb),
Knes

Anekceli XenaBckuii (cepebpsaHas
Mefasnb), XapbKkoBcKas o671.

LT

s S T g

B »KenesHopopoxHoM My3ee Ha 3akpbiTn 40-n MXO,
BypanewrT, 2008; BaroH Tonkatot K. C. laBpuneHko (cnesa) u B. H. XBantok
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bpasunusa, 2006
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KamnuHac, bpasunusa, 2008



Hoc Erat in Fatis - _
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®oc-gy-Uryacy, bpasunusa, 2008
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Kntan, 2008

Kembpugx, BennkobpurtaHua, 2009
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SOGIETY *

AnoHua, 2010
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b

Bpasunus (c npodeccopom W. Nywmkemom), 2011



Hoc Erat in Fatis

AYASOFY!

HAGIA SOPHIA MUSEUM

1UZESI

=

Typuwsa, 2011

f the House of Representatives, 1857-1949
CLUA, 2012
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Bbpaswnnus, 2013 baky, 2015

\Washingan,D LU
00

Pro-ge-MaHnenpo, 2015
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X00Aam Opy3bA......

B aaazekom 1966 roay MHe, HaumnHaioIemy
acIMpaHTy, II0CYaCTAMBUAOCH CAYIIaTh AVICKYC-
cuio MexAay akagemyukomM AH YCCP Anaroanem
Kupnaaosmuem babko m 3aBeayromum Kadea-
pOJi XMMIYECKON MeTpoAoTuy XapbKOBCKOIO
rocyHusepcutera, npodeccopom Hukoaaem
ITerpoBuuem Komapem. Jeao nmpomcxoanao Ha
3acegaHMM Hay4HOTO COBeTa IO aHaAMTUYEeCKO
xumun AH YCCP B akroBoM 3aae Oaecckyx
aaboparopuit IOHX AH YCCP (GoiBiIee 3aa-
Hrte Ogecckoro MMIIepaTOPCKOTO HaydHO-TeX-
HI4ecKoro oO1ectsa). DTo Obla CHOP ABYX BbI-
COKOOOpA30BaHHBIX MHTEAAUTEHTHBIX AI0JeN,
OCTPOYMHBIX I JaKe s3BUTeAbHBIX, II0-Pa3HOMY
MOHMMAIOIINX He0OXOAMMOCTb I KOPPEKTHOCTh
ydeTa AOMMHUPYIOIIVIX PaBHOBECUI B aHAAUTH-
gecknx cucremax. Aprymenranus H. I1. Komaps
IpomuspBeda Ha MOAOJAOIO XMMHKa-aHaAUTUKA
CIABHOEe BlledaTJeHue. DTO IIOCAYKMAO OCHO-
BOII 4451 GOPMIMPOBAHMS COOCTBEHHOI Hay4JHOI
UAEOAOTUN ¥ YCTOMYMBOIO IIPEACTaBACHMUS O
XapbKoBe KakK IOAAVMHHOM CTOAMIIE Hay4dHOU
KM3HM YKpauHbl. Takume npeacraBaeHUsT MHO-
TOKpaTHO IIOATBEpP>KJaAuch B Oecejax C yde-
Hukamu Hwukoaas Ilerposmua: A. b. baankowm,
A. A. byraesckum, H. O. Muegaossim-Ilerpo-
CSIHOM, KOTOpPBle HEOXMAAHHO OBICTpO CTaau
AAsl MeHsl HaydyHBIMU ApYy3bsMU, cobeceAHN-
KaMl, C KOTOPBIMI MOXHO OBL10 00Cy>KAaTh
A100BIe XUMIYecKre (11 He TOABKO!) IpoOAeMBI.
B 80-e roast mpomiaoro Beka B AabopaTtopun
A. A. byraeBckoro MHe BCTPeTHACS €r0 y4eHUK,
KOTOPBINI IMOpa3na CBOUM  «BCE3HAVICTBOM».
IOpuit Basentunosna XoauH He IIPOCTO 3Haa,
HO TrayOOKO I OpMUIMHAABHO IIOHMMaA aHaAu-
TUKY, PUBNIECKYIO XUMUIO PacTBOPOB, MOHHBIE
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paBHOBeCHs, XMMIYECKyI0 MeTpOAOTUIO, yBepe-
HHO OIlepupoBad MaTeMaTH4ecKUMIU IIpueMa-
MI1, MHe paHee HeBeJOMBIMU. Y>Ke IpU IepBOM
3HAaKOMCTBe CTal0 IOHATHO, 4TO DTOT IIapeHb
«AaleKo TONAeT», IpuYeM He «II0 T0A0BaM»
CBOMX yumTeaAell, a coOCTBeHHOU aoporoit. Tax
U CAy4nA0Ch. /JOCTaTOUHO BCIIOMHUTD IlepeyeHb
Hay4HBIX AOCTVKEHUI, 3BaHUI U AOAXKHOCTEN
IOpus BasenTuHoBMYA, YTOOBI IIOHATH: HTO OBLA
CaMOOBITHBIN y4eHBII C HeucdepriaeMbIM IIO-
TeHI[MaAoM. /A5l MeHsl OH CTaA CBOeOOpa3HBIM
«METPOHOMOM» B OLIEHKaX XMMMYECKUX AOCTU-
SKeHmnM, SKu3HeHHbIX saBaeHuyi. 0. B. Xoaun
OBl He IIPOCTO Pa3HOILIAaHOBO OOpa3OBaHHBIM
y4eHBIM, HO I MHOTOTPaHHBIM YeA0BeKOM. MHe
OBLAY A€CTHBI €T0 IIChbMa C BoIIpocaMi «deM Brr
celyac 3aHMMAaeTeCh?». DTO CBUAETEALCTBOBAAO
O IIpU3HAHUM UM Cepbe3HOCTI MOMX McCAe0Ba-
HII (TaK MHe Ka3aA0Ch), BEIXOASAIIMX 3a paMKU
Hay4yHbIX MHTepecos IOpeu1. VM kakoso >xe Oblao
Moe usymaeHnne, koraa, cooomms IO. B. Xoanny
CBOIO IIPUBHECEHHYIO 03a004eHHOCTh CTPO-
TM OIMCaHMeM PacTBOPMMOCTM TMIICa B parie
KysapHniikoro ammMana, s1 oOHapy>kK1a B CBOell
9AEKTPOHHON IIOYTe ITOAHBIN TEKCT HeAOCTYII-
HOI MHE CTaThy aHIAUVICKUX aBTOPOB, B KOTOPOIA
TeopeTM4YecKy ¥ IPaKTUUecKu OblAM IOApOOD-
HO PacCMOTPEeHBI BOIIPOCH (PU3NIECKON XMMUM
ABYX(pa3HBIX CIICTEM C ydacTueM cyabdara Kaab-
LM IIpU IIepeMeHHOM MOHHOII Cile pacTBopa.
IOpa He TOABKO U3 BEXKAMBOCTY MHTEPECOBaACS
MOMMU IIpoOAeMaMy, HO OH XOTeA OBITh IO-
ae3HpIM. OH He n300pakaa U3 ce0s1 BeSKAMBOTO,
MHTeAANTeHTHOrO yeaoBeka. OH 1M OblA.
HeoxmaaHHO 1 HEIIPMBBLIYHO TOBOPUTH O Ye-
AOBeKe, KOTOpBINI Ha 22 roga MoAOXe TeOs,
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B IIpoleaieM BpeMenn. Ho XmsHb Bceraa 3a-
KaH4MBaeTCs CMepThio. Teoaorn yTeepiKaalor,
94TO B ®TOM COCTOUT BBICIIAs CIIPaBe4AMBOCTD
ObrTus. [IparMaTuyHBI Y€A0BEK CIMTaeT Tparu-
YEeCKOV HeAemoCThIO CMePTh B 55 AeT OT mepu-
ToHuTa (B Hauaae XXI seka!). Aymaro, uto gaxe
UpoHNYHO MyApbit IOpuit BasentuHosuu He
B354Cs Obl OTBeYaTh Ha HeM3De>KHbIe U BeYHbIe
poripocel «KTo BuHOBaT?» 1 «YTO A€aaTn?».
Emre co mKOABHBIX BpeMeH MeHs IIPpUydnAn
ICKaTh B AUTEpPaTypHOM Tepoe, TOBapuIle II0
paboTe Takue 4epThl, KOTOpble Hauboaee I10a1-
HO XapaKTepu3yIOT CyTh 4deaoBeka. OueBnAHO,
13 TaKMX TpeOOBaHMII BO3HUKAO 3HAMEHUTOe
«s1 OB C HMM MIOLIeA B pa3Beaky». [IbiTasch Tak
KpaTKO, HO eMKO oXapakrepusosarh IOpu
Basentnnosnya XoauHa, MHe B IOAOBY HpHU-
AN ABA CAOBA: HACMOAULUTL VI UHMEAAUZEHTN.
OH >X1A MHTeAAeKTyaAbHBIM TPYAOM, Ipudem
cBouM yMoM. OH Obla pa3HOOOpa3HO U TAyOOKO
0o0pa3oBaH, CaMOCTOATEABHO CHCTEMaTU3UPYs
cBou 3HaHM:. B HeM He Obla0 cHOOM3Ma oOpa-
30BaHHOTO YeA0BeKa, HO Bceraa Obla0 KeadaHue
peaabHO IOMOYb ToBapuIry. OH OblA ecTecTBeH-
HO TaKTMYHBIM 4YeJ10BEKOM, YTO BbIJaBalo IAy-
Ookuit ym m Xxopouree camopocnuranue. OH
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yMeAa BUAeTh yeAoBeKa I1eAMKOM, B couyeTaHU!U
€ro AOCTOMHCTB ¥ HeAOCTaTKOB. XOPOIIO IIOM-
HIO, KaK, OTBeYas Ha MOU IHeBHbIe (PUAMIIIINKI
B agpec yeaoseka, koroporo O. B. Xoaun noa-
Aep>K1Baa Ha «cTapTe», lOpa orMeTna, Kak 9ToT
«HEeXOPOIINII YeA0BeK» O0eCKOPLICTHO ITOMOTaa
OecriomoriHOMy cTapiieMy kKoaaere. IOpa ne
Op121 OeckoMIipomucceH. Ho on 6b14 yea0BeueH,
yMea pajoBaThCsl KU3HM B AIOOBIX €e ITpOsiB-
aenuax. Myapsoiin HOpuit Baaentunosua xopo-
III0 ITIOHMMAaA IIOACIyAHble IPUYMHBI MHOTIMX
SABA€HUI Ha1lel XKu3Hu. Vl ToabKo MpoHNYHbIe
XapaKTepUCTUKN BblaBaAl €T0 UCTMHHOE OTHO-
IIeHye K AI045M U COOBITISM.

bes nero Oyaer oyeHb HEYIOTHO U HEIIPUBLIY-
HO. YIlea U3 XU3HM 3aMedaTeAbHO YMHBIN Je-
AOBeK, He oOcTaBUB ceOe 3aMeHBl. B rayOmue
Ayl IOHMMaIO, YTO 3aMeHa Hepo3Mo>kHa. Ho
TBI He MO>KeIllb CMMPUTBCA C MBICABIO, UTO AaAb-
m1e >XuTh npugercs oes IO. B. XoanHa.

K necyacrsio, mpoiiger u »1o. V ocraercs nam
B JKI3HM A€AaTh, 4YTO A0AXKHO. MHe KaxkeTcs, 4To
IOpuit Baaentunosuy caeaoBaa 9ToMy IpaBuAy.
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10. B. XonuH

HOpua BanenmuHoeu4a XonuHa

B. H. 3aiiyes

Bocnomurarus o moem dpyee, FOpuu Banenmurosuye Xonure. bpasunbckuii nepuod — 8 nouckax cgo6oosl.’

CoBceM HegaBHO ITPOM3OIIIAO Tope. YIIlea u3
SKM3HU MO OAMBKMIT APYT M KOAAera, ITpodec-
cop IOpuit Basentunosmu Xoamn. Emy Onrao
Anib 55 zert... Bee goaxxHocTy 1 3acayru IOpus
BazenTtuHoBMYa TOAPOOHO 1310KEeHBI B OPUITN-
aAbHOM HeKpo.0re — KaK-HMKaK, OH ObLA IIepBBIM
IIPOPEeKTOPOM XapbKOBCKOTO HallIOHaABHOIO
ynusepcutera umenu B. H. Kapasnna. Ho mue
Ka>KeTCsI, 4YTO B HaIllel HaMITU OCTaeTCsl 4eao-
BeK, a He ero 3acAyTH! I A0AXKHOCTU. BOoT mMeHHO
00 DTOM s 1 XO4y HaIllcaTh B DTOJ CTaThbe.

briao »10 B yX)e gasekux 90-x, Korga pyx-
Hya CCCP. Toraa craam akKTMBHO OTKPBIBATLCS
Asepu B EBpoIly 1 oka3aaoch, YTO y4eHble Bce-
ro MUpa akTMBHO OOIIAIOTCA MeXKAy co0OI],
IIPOBOAAT COBMECTHbIe MCCAeAOBaHU, COTPYA-
Hy4yaloT. He ckaxy, yrto 20 90-x HMKTO HUKyJa
He e3ana. Ho nmpuseay csoit mpumep. Hemnoro
paHee Tex COOBITUIL, O KOTOPBIX IIOMAET pedb, s
CAy4aifHO y3HaA O IIepBOM OTOOpe KaHAMAATOB
Ha CTaXUPOBKY B BeAnMKoOpUTaHMIO IO TpaHTY
The British Council. Hy, s u nomrea, n Tak mo-
Ay41AOCh, 4TO mpoirea oroop. Koraa ke craa
0pOpMAATL AOKYMEHTHI, TO geKaH (paKyabTeTa
MHe CKazaa OyKBaABHO cAejyloInee: «A BBl HU-
KyJa He I1oeaeTe, BBl He Y/A€eH ITapTNI, BaM MapT-
KOM (paKyAbTeTa He gaBaad peKoMeHAanum». Tak
BOT, BO MHOTUX M3 Hac Torga >kma crpax. Hac
yOexkAaan, 4To Ka’KAbIM MHOCTpaHel — IIIIOH
U XOueT pa3y3HaTh BCce HaIlli TaliHbl. MHOI1e He

pUCKOBaAM OOIIATLCS C YIeHBIMU U3-3a pyOexka.
Ja 1 He MeAM TaKO¥ BO3MO>KHOCTI. UTOOHI I1e-
peaaTh OILIyIeHNs TOTO BpeMeHM, 51 pacCKaKy
UCTOPUIO OAHOTO nucbMa u3 bpuranmm. Oaun
MoIt 3HakoMmblll npodeccop KHY mnoayuma
MICbMO OT OPUTAHCKOTO MccAeA0BaTeAs], IIUIITY-
I[ero 0030p 10 MOHOCEAEKTUBHBIM DAeKTPOAaM.
DTOT MccaeAoBaTeAb IIPOCUA YTOYHUTD A€TaAN
OAHOI MaAOAOCTYITHOM IyOAMKaIUMI npodec-
copa. Tak Kak ynomsAHyTHI ITpodeccop ObLA He
OuYeHb CI/AeH B aHTAMIICKOM, OH IIOIIPOCIA MeH:I
repesecTi. Sl repepea U IpeAAOXKNA OTBETUTH
OpuraHIly Kak MO>XKHO ObIcTpee. Ho B TO Bpemst
Bce ObL10 He Tak npocto. [Tpodpeccop KHY 6514
He yBepeH, MOXKHO AU eMy OTBeyaTh OpMUTaHILy.
Cxoana B KI'b, yrounna — «MoxHo». Harmmcaan
IIICBMO BMecCTe, BAOXKIAU MHTePecyIOyIo cTa-
THIO, OpPOIIIOPHI PO aKadeMMkos [Inanmnenko
n babko. Korga Bce OBL10 TOTOBO K OTIIpaBKe,
MOIl 3HaKOMBIN ITpodeccop 3acOMHeBaACAd W
ropoput: «Boaoas, ThI Xe ckopo moejemb B
BeankxoOpuranuio, a BO3bMu-Ka Tl 9TO IIMCbMO
Aydirte ¢ coboi1 1 otipasb TaM». Hy, 51 1 moexaa
... uepes roa. Jaxe IO3BOHIA TOMY OpUTaHILY.
Oxkasaaocp, 4TO 0030p AaBHO HaIIMCaH U YIIOMHU-
HaHIe O Hay4YHBIX MCCA@AOBaHUAX YKPaHCKOTO
npodgeccopa oTTya yopaan.

DTO s K TOMY, YTO AIOA€, He OOSIINMXCs
HaulHaTh Hay4yHOe COTPYAHMYECTBO C Y4YeHBI-
MU He U3 «CTpaH COLMAAMCTUYECKOIO Jare-

! Brrepsrle ormybamKkoBaHO B MeTOABI ¥ 00 beKTHI XMMITIeCKOTo aHaan3a, 2017, T. 12, No. 2, 99-102
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ps», B Te gaaekue 90-e ObLAO OYeHb HEMHOTO.
IOpuit BasentnHoBUY X0AMH OBIA M3 MX YMC-
Aa. OH aKTMBHO BKAIOYMACS B COTPYAHMYECTBO
¢ bpasuamnern. IlpnyemM, Kak Terlepp OKa3aaocCh,
C aAy4mimM B bpasmaum mccaesoBaTeabcKuM
nentpom B I. Kammnumnac. I0pa npnesxaa cam
B Kamnmuac m mnpucelaaa CBOUX YY€HUKOB.
AdyMmalo, 4TO B Hay4HOM YycIexe Impodeccopa
Vommuraku ['ymukema, modetHoro mpodeccopa
XapbKOBCKOTO HAIIMIOHAABHOTO YHUBEpPCUTETa,
HeMaAaas 3acayra u IOpusa BaaentnHosnya.

Hama nocaeansas crpeda ¢ IOpoit nmpomc-
xogauaa B T. Puo-ae-’Kaneripo B 2015 rogy, xyaa
OH IIpMexal AAsl ydacTusl B KOH(QEepeHIININ.
Ho B camoM gese oH mpmes’kaa IpOIIaThC.
IIpomarbest ¢ HaIIMM OOIIMM APYTOM, IIpodec-
copom MommTaxoii [ymmikeMoM, KOTOpOMy yKe
TorAa 66110 gaaexo 3a 70, HO OH IIPOJ0AKaAa pa-
ootaTh B yHusepcurere Kammnunac. B 2015 roay
VomuTaka B 04epe HOl pa3 pera OTONTH OT
Aea u yntu Ha nencuio. Ha kondepeniium emy
Bpy4aAu odepeAHyIO Harpaay B 4eCTh ero 3acAyT
B PasBUTUM XMMMYeCKOM Hayku B bpasmanumn.
IOpa mue mossoHma mn3 XapbKoBa M HIpeaao-
JKIMA TIPUHATH ydacTue B DTOM KOH(epeHLINN.
VomuTaka, M04, y’ke He MOA0AOI, HeM3BEeCTHO,
KOIJa s ellle CMOTy npuaeTteTh B bpasuanio u
II09TOMY MOXKeM C HUM U He yBuUAeThcs. Bor u
Harpopoudna... A npodeccop Vormmuraxa, Mesx-
Ay TIpOYMM, KUB U 340POB...

Hewmnoro pacckaxy o Toil Heaeae, KOTOPYIO
MbI nposean Bmecte ¢ IOpoit B Puo B 2015 roay.
Dto OblA0 mpekpacHoe Bpems. B Puo Obiaa Bec-
Ha, ITOKaAyil, Aydiias IIopa, KOrja ele HeT 13-
HypAIOIell >XKapbl U He O4eHb A0XAAuBo. Bce
pacrioaaralo K XopouieMy BpeMAIPOBOXKAEHUIO.
S moceana IOpy B HeOOABIIION KBaPTHUPKE IIPAMO
B 1eHTpe Pno, B paitone /lamna — MecTe BE4HOTIO
Beceabs. KBapTupa pacriosarasach B Tak Ha3bIBa-
eMOIl «B1AAe». DTO 00ABIION BHYTPEHHUI ABO-
puK 3a ¢acagoM JOMOB, Ide pacloA0KeHbl Ma-
AeHbKHe JyacTHeIe goMa. [TosTomMy TaM Ob110 TIIXO
1 yioTHo. IIpu >xeaanun 5 MUHYT XOABOBI — U THI
B IleHTpe /lamel, ellle 5 MUHYT — 1 Thl Ha 3HaMe-
Hutoi Canra-Tepese — B cepalie cTraporo IieHTpa
Puo c Bug0oBBIMU T1A01IIagKaMM 1 pecTOpaHaMu.

Kpome mens u IOpn1 B »10 Bpems B Pno
HaxoAmAach ero ObIBIas ydeHua AapOuHa
Muxpaanesa, KoTopas HOCTyHnmada KO MHe B
acnupaHTypy. B Takoi komnanum IOpe ckyuatn
©n120 Hekorga. VI mul He ckyyaan. IOpa ouenn
pagoBaacsi ceoeMy Iipuesay B Pro. On Oyksaab-
HO cBeTuAcs OT BrHeuaTaeHuit. Crarys Xpucra,
Caxapnas 'oaosa, crapeiin ropoa, mysen. ITocae
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I10X04a II0 My3esIM CXOAUAM B CaMylO CTapylo
4acTh rOpoJa, r4e COXpaHUANCH 34aHNA 40K0A0-
HuaAapHOrO 1nepuoda. Tyt IOpa BcnomHma npo
«3HaMeHUTOoe Opa3NAbCKOe IIUBO».

Hy uto >xe, monpoGosaan u nuso. Bmecre
C HaAMM IO TOPOAY TyAsAU XOPOIIue Apy3bs
IOpn — yueHmk Mommraky, Danacon ben-
BeHyTTH, C ceMbeil. BoT onn nmso u BpiOupaan.
ITonatHo, uro IOpe nuBo nonpasnaocs. Emy Bce
TyT HpaBuaock. B bpasnaun IOpa xak 0»1 1mo-
Ipy>kaAcsl B OTKPBITOCTDb, 400pOTY U 3a40PHOCTD
Opasnasies. OH TYyT OT4bIXxad OT HaIIMx Qop-
MaAbHOCTel, CTaHOBUACS COOOV, HacAa’KAaAcs
Hay4yHOI paboOTOI 1 OTALIXOM. MBI, po>K4eHHbIe
B CCCP, He ymeeM HacaakA4aThCsl SKM3HBIO. MbI
4yero-To xaem. JKaem 3arpa. A 3aBTpa He Bceraa
HacTynaeT. MHe Ka>keTcsl, U 51 Hay4dMnACs DTOMY
TOABKO I10CA€e TOTO, KaK IepeOpaacs >KUTh U pa-
6orats B bpasuanio.

Kaxkercs, B 2006 rogy mbl e3anan B bpasmnanio
BABOEM Ha KOH(QEpeHIIMIO IO MaTepualobe-
AeHunio. DTo Oblaa Hallla IlepBas COBMeCTHas
noesaka B bpasmamio. Kondepenums mpoxo-
AViAa B IIPeKpacHOM MecTe, Ha TPaHMIle MeXAY
bpasuaneri, Aprenrunoit u Ilaparsaewm, B 1. ®oc-
ay-Uryacy. B Can-Ilayay Hac BcTperna rmpodec-
cop I'ymmkeMm 1 MBI moexaau ... KOHEYHO 3Ke,
cnavasa B Kamnmnac. Kak s ynnoMuHaa Bhlne,
YHmBepcuter KammmHac Haxogurcsa B ropode
Kamnmnnac (mrat Can-Ilayay).

I'opoaok Bcero B 04MH MUAAMOH HaceAeHs,
HO yHuBepcuteT Bropoit B bpasmanu! Hac, na-
xogsamuxca B Kammnmuace mpocro mpoesioM,
BCTpedYaaM KakK 3BaHBIX TOCTeN, KaK M3BECTHBIX
eBPOIIeNICKIX yueHBIX. Bce xoream ¢ Hamm 00-
CYyAUTH IPOOAEMBI CBOUX Hay4IHBIX MCCAeA0Ba-
Huii. B KamMnmnace Mbl IIpoBeAn HECKOABKO ce-
MMHapPOB AAsl CTYA€HTOB U IIPOAOAXKIAN Hally
roesaxy Ha KoHpepennuio B oc-ay-Iryacy as-
ToOycoM. Beio gopory IOpuit BaaentnHosny He
OTAMIIaA OT OKHa. /1T060BaACs 9TOI POCKOIITHOM
CTpaHol1, ee Npupooil. Sl odeHs paa, 4To Ham
yAaA0Ch OCYIIeCTBUThL 3Ty Ioe3AKy B lryacy.
Tam HaxoAMTCs caMBblil KpacKBBI B MUpPEe BOAO-
naj. 9To Hy>KHO BUAETS!

B bBpasmamio TsKeao He BAIOOUTHCSA. DTO
yAUBUTeABbHAsl CTpaHa U yAMBUTEAbHbIE AIOAN.
YBepen, uro u IOpuit BaaenTtuHoBu4 gymaa Tax
xe. ITosToMy OH cam 4YacTo e3aua cioga U OT-
IpaBAs4 CBOMX Y4eHMKOB. YBepeH, 4TO U OHU I10-
a106man bpasuanio. Bor roasko uro, B 1. [TopTy-
Azerpu, Aas OpoBeAeHMs COBMECTHBIX lCCAe-
AOBaHUI K ydeHuKy rpodeccopa Vormuraku
npuexaa ydeHuk IOpusa Basentunosnya. Ouenn
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pad, 4To COTPYAHIYECTBO C yuyeHbIMU bpasuann
npoJoaxaetcs, gaxke korga IOpsl y>xe HerT.

B bpasumanm oyeHb yBaKalOT y4YeHBIX U3
Ykpaunpl. Korga Ha Bompoc: «Bbl OTKyga?»,
s OTBeYal0 — M3 YKpaMHbl, 4acTO CABIIIY — que
legal (xax xpyTo, nopr.). Kak-To, Ha BbIXOAe 13
YHUBEPCUTETCKOTO OacceliHa, KO MHe I10J0IIea
MeCTHBIII TIpodpeccop U CHPOCUA, U3 KaKOM s
crpanbl. Ha MoI1 oTBeT OH OTpearmposaa Tak:
«KpyTo, BbI 5ke Mo3ru Mupa!» 5l 6b14 yauBAeH, HO
IIOTOM BCIIOMHIA TaKyIO ucropuio. B bpasmanm
IIPOBOASTCSA BCTYINUTEAbHbIE DK3aMeHbI B YHU-
BepcuTeT. Kaskaplil By3 TOTOBUT IaKeT 3ajaHUIL
camocrosaTeapHO. [Tonpocnan n MeHst moaroTo-
BUTH HECKOABKO 3adau. 3Has onblT IOpe B 11po-
BeJeHMM XMMMYeCKUX OAMMIINAJ, 5 HaIlucaa
eMy ¢ IpocbOOI1 BbICAaTh MHE HECKOABKO MHTe-
pecHbIx 3agaHuit. OH 9TO c4eaaa € Y40BOABCTBU-
eM. Bpl10 MHTepecHO, KaKk ¢ HUMU CIPaBSITCS
OpasnabcKkue CTy4eHTHl. Sl lepesea oaHy 3agady
U HEMHOIO ee ynpocTua. YaeHpl KoMuccum 3a-
Aady npuHaau, Ho c omnackoi. Ilocae Berymm-
TeABHBIX DK3aMeHOB, IIpejcejaTeAb KOMUCCUU C
rOpAOCTBIO COOOIINA MHE, UTO ITapy aOUTypueH-
TOB TaK! peIlnao Hally 3adady. 4o cux mop Mmou
KoAAeru-mpodeccopa 00Cy>KAal0T B KOPUAOpaX,
KaKle y HIX XOpOIllle CTYAeHThbI, pa3 OHM CMOT-
AV PelnTh 3agady n3 YKkpaunsl! XoTs oTMmeuy,
4TO IIOATOTOBKa Opa3mMABbCKMUX CTYAEHTOB B 00-
aCTY TaK Ha3bIBa€MOJI «OIIMCATeABHOM XMV
(Tak OHM Ha3bIBAIOT AIOOMMBIE BCEMU YpaBHEHN
110 Pa3A0KeHMIO HUTPATOB, peakIuM a30THONI
KJCAOTHI C MeTaAAaMU U T. I1.) O4eHb cAabasl.

ITosnakommance MsI ¢ IOpoit, gymaio, B roay
Tak 1985-1986, xoraga ko MHe B 8-10 aabopaTo-
puIO eTo IpuBeAa Ao1eHT byraesckuit AzekcaHap
AHaTOAbEBIY, HAYYHBIN PYKOBOAUTEAb AUILAOM-
HOJM I, KaXkeTcs, KaHAMUAATCKOM AyccepTalium
IOpusa Xoauna. IlomnIo 9Ty BcTpedy xopoo. S
TOTAa CIiAeA B MaAeHbKOI KOMHATYIIIKe B II0ABa-
ae. VI Bot 3axoaut Aaekcanap AHaTOAbeBUY U
IIBITAEeTCA 3aliTU ellle KTO-TO, HO OH TaKoi 004b-
IIIOJi, 4TO U B ABE€PU MOU He IIPOXOAUT U IIOTO-
40K emy HuskosaT. Hy, kxoe-kak mpoTmcHyacs,
HavaAy pas3roBop. S Obla He OYeHb paclIOA0KeH
K COTPYAHIYECTBY, He IIOHIMaJ, 3a4eM OHO MHe.
Mor a1 51 TOr4a IPeAII0A0XKUTD, YTO DTO COTPYA-
HIYEeCTBO IIpUBeJeT K 3alllTe ABYX JOKTOPCKIX
U Ky4u KaHauaaTtckux auccepraunit? I0pa craa
AAsl MeHs TeM 0O0ABIIINM 4e10BeKOM, OT KOTOPO-
r0O MO>KHO OBIA0 >KAATh TOABKO IOMOIIL U TIOA-

ACPXKKY.
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5l ToBOPIO «O0ABIINIM» U B IIPAMOM, U B IIepe-
HOCHOM cMbIcae. Jymaro, Beicokuit poct Opor n
HOpMaAbHas KOMIIAEKIINs pacliodaraan AxAen
K Hemy. Onu emy gosepsan. Ilosxe, Ha Kongpe-
peHnusx u ceccusax Hayunoro cosera mo aHa-
antmdeckon xumun IOpa HeogHOKpaTHO 1OA-
TBep>KAaA IIPpaBO Ha3bIBATLCSI CaMbIM OOABIIIUM
XMMMKOM YKpauHHI :) .

IOpa OblA ITOCTOSIHHBIM yJaCTHMKOM HaIIMX
exxerogHbix ceccuin Haywunoro Cosera HAH
YKkpaunsl 1o mpobaeMe «AHaAUTIIECKas XU-
Musi». 1458 MeHsT TO ObLAO Ba>KHO. DTUM OH Je-
MOHCTPUPOBaA MOAAEPKKY MOMM HauMHaHMAM.
A moasepsKuBaTh BCerja CAOXKHee, yeM KpUTHU-
KOBaTh MAM pa3pyIiaTh.

Haumnaan M1 B 2002 rogy ¢ XapbKoBa, I10-
ToM Obla YXropoa, Anemponerposck, Kues,
niorom Kpsim. IIposoanan ceccun Hayunoro co-
BeTa eXXerogHo. PaxTiaeck KaXKAblii, KTO 3aHN-
Maacs B YKpalHe aHaAUTUIeCKON XMMUeN, IPo-
I1eA yepes «qucTuaniie» Hayanoro cosera. Tam
00Cy>XAaAMCh BCe AOKTOPCKUE ¥ OOABIIMHCTBO
KaHAMAATCKUX AVICCepTalil. YBepeH, 9TO ObLA0
OueHb I101e3HO BCeM, Aa’ke TeM, KOTO KpUTUKO-
Baau. Kcratu, BosmoxHo Oaarogapst Cosety B
YKpanuHe ObI10 peKOpAHOE KOAMYECTBO 3aIliUT
AOKTOPCKMX AVICCepTaIMii 110 aHaAUTHKe!

Xoporttee 65110 BpeMms. [TpusaTHOe 1 IpoayK-
tuBHOe. HaMm MHOTOE ygaaoch caeaaTh BMecTe:
(daxTIUecKu co34aTh COBET, HadaTh BBIITYCK Hayd-
HOTIO >KypHaJa, Hay4uTh aHaAUTUKOB YKpayuHbI
oOmaTecsa APyT C APyroM Ha KOH(pEepeHIUIX 1
ceccysix coseTa. CHUMBOAMYHO, YTO IOCAEAHSS
Ooaplas KOHpepeHINs XMMUIKOB-aHaANTUKOB
VYkpauns! 6p11a B Jonernke B 2013 rogy. Hukro
TOTAa U IIpeACTaBUTh cebe He MOT, UTO IIPON30Ii-
AeT yepes rod,.

A mepBas Hamia OoabIas KOH(epeHITUs
opr1a B 2005 roay, B roay 100-aetmss co aHs
poxxgenns akagemuka A. K. badbko. Tyt Opran
Bce — u I'ymmkem (bpasmamns), m 3oaotos
(Poccusa), n Xpucrnan (CHIA, aBrop yuyeOHu-
Ka 110 aHaAuTHU4YecKoy xumum), u Baakapcea
(Mcnanus1, coaBTop He MeHee 3HaMEeHUTOTO eB-
pomeiickoro yyeOHMKa). B oOmieit caosxHOCTI
65120 400 y4aCTHUKOB.

Hamr nmocaeannit COBMeCTHBIN TPY4, — 00Ab-
masi 0030pHast cTathbs B XXypHaae IOITAK (Pure
Appl. Chem., Vol. 80, No. 7, pp. 1561-1592, 2008)".
Mmue kaxeTcsi, 4TO ®Ta CTaTbid AEMOHCTPUpPY-
eT BCIO CAOKHOCTh IIpOOJeMBl, B KOTOPOI IIO-
neiTaacss pasodparscst IOpuit BasenTmHOBMU.
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B craTthe moka3aHO, HAaCKOABKO CAOXKHBI U ITA0XO0
OIMCaHBl XMMHYecKUe IpOollecchl Ha TIpaHUIle
JKMAKOCTb — TBepAOe TeAO, CKOABKO ellle Ipea-
crout caeaats. Ho y>xe Apyrum, BO3MOXKHO, ero
yuenukaMm. Kcratm, nHacyer ydenukos. IOpwmit
BazeHTHMHOBMY KaK Hadal C XUMUIECKUX OAUM-
nmag elre IKOAbBHMKOM, TaK U3 HUX U He BBIXO-
AuA. Bece, KTO XOTh KaK-TO IPUYACTHBI K DTOMY
ABVIDKEHUIO, 3HAIOT, CKOABKO CUA U1 DHEPTUU BAO-
>xna FOpuit BaaentnHosmy B coxpaHeHne 0A1M-
IINMIICKOTO ABVDKeHM:A B YKpamue. Ilommure B
MHTepHeTe ero crateio «O MexayHnapoaHoin
XMMUYECKON OAMMIIMaAe MIKOABHUKOB. I He
TOABKO O Heli». IOpa Obla OKpy>keH OuyeHb Ta-
AAQHTAUBBIMIU peDsATaMM, TeHepUpPYIOIINMMU BO-
KpyT ce0s1, KaK IIeHTPbl KPUCTaAAM3aI UM, TaKIX
’Ke TaAaHTAMBBIX M AyMAIOIIMX IIKOABHMKOB,
3aluIas Hallle oOpa3oBaHIe OT AOTM I I1a0.40-
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HOB. Mo>XeT, MIMeHHO ITI0®TOMY, HeCMOTpsI HI Ha
KaKle TecThl, y Hac B YKpauHe ellle MHOTO IIpe-
KPaCHBIX AyMaIOIINX CTyAeHTOB. MHe ecTh ¢ ueM
CpaBHIBaTh, ITIOBepbTe!

M nocaeanee, yeM xody 3aKOHYUTH MOU BOC-
noMuHaHUsl. Tak cA0XKIMAOCH, YTO B IIOCAEAHIE
roAsl MBI MaA0 0011aanck. OcoOeHHO Imocae Moe-
ro nepeessa B . Puo-ae-’Kaneitpo. Ho sor, ripo-
cMmaTpuBast potorpaduy, s IIOHsLA, YTO HECMOTPSI
Ha BCe 3aHIMaeMble BBICOKME A0AKHOCTIU BHYT-
pu ceOs1 MBI OCTaeMCsl TaKMMM, KaK MBI KOI4a-TO
ObLAM 1AM, TOYHEee, TaKUMU, KaKMMIU MBI BCeraa
Xoreamn ObITh, HO He Moram cebe DTOro I103BO-
anTth. S nonsa, noyemy IO0puit BasentmHoBIY
Tak A100Ma npueskath B bpasmamio. Toabko
TYT OH CTaHOBMACS CaMIM cODOI1, He oIlacasch
HaCMeIAMBBIX B3rasA40B. TOABKO TyT OH CHOBa
cra"osmacs IOpoit XoanHbIM.
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piti XoniH - ackpasui
NPUKAo CNyXiHHA
ce0il cnpasi 00 camo3peYeHHs

B KuiscbkoMy yHiBepcuUTeTi 51 BIiepIie 3yCTpi-
2achb i3 FOpieM y pik 3ax1cTy 110ro KaHAMAATCHKOL
auceprauii (1987). He 3naro yomy, aae IOpa meni
3pasy 3amaM’ATaBCs: BUCOKII, CTaTHUI, CKPOM-
HUI, HaBiTh, sIK MEHi 34a40Cs, COPOM’ A3 AVBUIA.
IIpu mpomy ayke PO3yMHMII i epyAOBaHMIL
3 Toro yacy Hami A04i IOCTIIHO IlepeTuHa-
AVCh. Y HaC HaBiTh HAIIPSAMKM HAYKOBUX A0CAi-
AKeHb OyAM Ay>Ke CXOXKMMM, XO4 i B pi3HUX Ta-
Aysax ximii. B 2000 p. BiH 3aX1CTUB AOKTOPCHKY
AVICepTallilo, CTBOPUBIIN HOBUII HAayKOBUI Ha-
HPsIMOK — KiAbKicHMI Pi3uKO-XiMiuHMII aHAAi3
KOMIL1eKCOYTBOPeHHsI Ha ITOBepXHi riOpMAHMX
OpraHo-MiHepaAbHIMX MaTepiaais. Martepiaan
jioro myOaikamin i 3apas IMPOKO BUMKOPUCTO-
BYIOTbCSI XiMiKaMM-aHaAiTMKaMU HIpU po3poO1i
TBepAoQa3HIX peareHTiB Ha OCHOBi OKCHAY CH-
Airifo. OCKiAbKY sI BCE CBOE KUTTSI 3aXOILAIOBa-
Aach MaTeMaTUKOIO, MeHi BeAbMI iMIIOHyBaAU
BMminHa IOpis Basentmnosuya 3acTocoByBaTun
CydacHi MaTeMaTuy4Hi migxoau y ximii. Moi yuni
1 M0A0A]L KOAeru 3aBXAM MOIAM pO3PaxoByBaTU
Ha BUCOKoIIpodeciiiHi KOHCyAbTallii Big HBOTO 3
nuTaHb XiMiyHOI MeTpoaorili. Ham ay>xe aerko
OyA0 cIiAKyBaTUCh Ha HAYKOBi TeMM, MU PO3yMi-
AU OAVIH OAHOTO 3 ImiBcaoBa. B3araai, FO. B. masB
(paHTaCTMYHY 34aTHICTH MUTTEBO CXOIIAIOBATU
CyTb IUTaHH:, 0a4UTY FAMOMHHI Tpo0AeMN i Be-
CTM AMCKYCiI0 Oe3KOMIIPOMICHO, aje Ay>Ke Aeai-
KaTHO. Sl HeOg4HOPa30BO cayxada JIOTO BUCTYIIN
Ha HAyKOBUX IIIKOJAaX i HayKOBMX KOH(epeHIIi-
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[0e 20cnodcmayem Oyx HayKu, mam meopumcs
8e/1uKoe MasbiMu cpedcmeamul.
H. W. MNupozos

SX Pi3HMX PiBHIB, i MeHe Bpa’kaAl AOTiKa JOro
MUCAEHHS 1 AOCTYIHICTh BUKAAA€HH: MaTepia-
Ay 0yAb-s1KOl ckaagHocTi. [Tpn iibomMy BiH opien-
TyBaBCsl Ha KOHKPETHY ay4UTOpilo, ade HiKOAU
He OIlycKaBcs 40 npumitusiamy. B nipomy Oyaa
JIOTO AeKTOpchKa Marictepnicts! Te >k MoxHa
CKazaTu i Ipo J10ro poboOTy Ha aaMiHiCTpaTHB-
HIX IT0cajax, y ckaaai Haykosux i excriepTHmx
paa. Voro Buctymu Gyau 3aBKAM BUBaXKeHU-
MI i aprymeHTOBaHUMH. /0 poOOTM Ha Hocadi
IIPOpPeKTOpa BiH MiAiIIIOB 3 ITOBHOIO BiAIIOBi-
AAABHICTIO, TBOPYICTIO i caMOBigaaudero, sK BiH
CTaBMUBCA A0 OyAb-sKOI CIIpaBH, 3a Ky OpaBcs.
XapkiBCbKIII YHiBEpCUTET 3aBXAuU OyB Ha KPOK
rorepeAy iHIINMX YHIBepCUTETIB YKpalHu y pea-
I'yBaHHI Ha IIPOEKTU AOKYMEHTIB, 11O HaAXOAU-
am Big MOH Ta inmmx opranizariiit. Mu yacto
CIIiAKYBaAMCh AOCUTDH II3HO BBeYEpi Ha TeMU
peopraHisaliii OCBITM B HalllMX yHiBepCHUTeTax
(koam s Oyaa 3aCTyIIHMKOM JeKaHa XiMi4HOTO
daxyabTeTy, a 3ro40M 3aBigyiodoio Kadeapoio
aHaaiTnygol ximil KwuiBcbKOoro HarioHaAbHOTO
yHiBepcutety iMeni Tapaca Illesyenka), i B xoai
PO3MOBU 3'5COBYBaA0Ch, 11O BiH TeaedoHy€E 3i
CBOTO pobOouyoro kKabiHeTy. 3apa3 MeHi BKpail
He BJICTaya€ 10TO MyApHUX IOpaJ Ta eMOLiIHOI
niarpumku! IOpiit Basentnnosuu Oys Tpyao-
rOAiKOM y KpalloMy pPO3yMiHHi IIbOIO CAOBa.
Aymalo, mo y Tomy, IO XapKiBCbKMII HaIlio-
HaapHUI yHiBepcurteT iMmeHi Kapasina mocigae
O/ZHe 3 IIepIIMX MiCllb Y Mi>)KHapOAHUX PeTIH-
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rax, seandesHa 3acayra IO. Xoaina. Bin 0ys aep-
>KaBHOIO AI0AVIHOIO, MaB CTpaTeriyHe MICAEeHH:,
OpaB akTMBHY y4yacTh y PO3poOlii cTpaTerii pe-
¢opmyBaHH: BUIIOI OCBITU B YKpaiHi, aKTMBHO
IpanioBaB HaJ CTBOPEHHSAM JOKYMEHTIB, IO
peraaMeHTyIOTh OpraHi3aliilo HaB4aAbHOIO IIPO-
11ecy, CUCTeMM OIiHIOBaHH:A sIKOcTi ocsity. Ha
MO€ TAMOOKe IlepeKOHaHH:A, 3 YacoM BiH CTaB
01 4y40BUM PEKTOPOM PiAHOTO yHiBepCUTeETY.
Hespaxkaroun Ha 3aiiHATICTD, BiH 3aBXAU Biagry-
KyBaBCs Ha aBTopedepatu Moix acripanris. [1pu
LIbOMY 3ayBaKeHHsI 3aBXAU pOOUB AyXe Aeai-
KaTHO, ade 1o cyTi. MeHe TakoX 3axoIl4i0OBaJa
Bigaanicts IO. B. oaimmiagnomy pyxy. Cam B Mmu-
HyAOMY IIepeMOXKellb MiXKHapOAHOI oAimIIiaau
3 XiMmil, BiH pO3yMiB Ba>KAMBICTb OAiMITia pi3HMX
PiBHIB 4451 BigOOpY IOHMX TaAaHTIB i MiATrOTOBKI
CIpaB>KHix XimikiB. barato pokis nocmias 1O. B.
OyB r010BOIO Xypi Bceykpaincpkux oaimmiaz 3
Ximil, HAyKOBMM KepiBHIMKOM KOMaHAM YKpalHu
Ha Mi>kHapogHMX xiMidyHMXx oaimmiagax. Llsa po-
oora 10. Xoaina B 2010 p. Oyaa Big3HauyeHa Ha-
ropoaoro HAH VYkpainn «3a migrotoBky HayKo-
Bol 3MiHM». Hac Takoxx moeaHysasa poOota y
ckaagai Haykosoi paau 3 anaaitnunoi ximiit HAH
YKpaiHu, opraHisallillHMX KOMiTeTiB ©OaraTtbox
HayKOBIX KOH]epeHII1ili, ekcriepTHOI pagu BAK,
Excnieptnoi pagu MOH 3 ximii, peaakiiiiHoi Ko-
aerii xypHaay «MeToabl 1 OOBEKTbI XMMUYIECKO-
ro aHaAmusa» (AKui, 40 pedi, 3 2017 yBilmos 40
HayKoMeTpu4HoOi 0a3u Scopus), Axagemil Hayk
Bummol mkoan Ykpainn. Ilepeai mHOIO aexKaTh
ArTectar i mocBiauenms akagemika AH BIITY, su-
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nucani Ha iM”s1 IOpist BaaenTtnHOBMYA, 5IKi BiH He
BCTUT OTpUMaTH.

3 HuM Mo>kHa Oya0 0OrosoproBaty OyAb-sKi
TOCTpi IMUTaHHs, AIATY KOHCEHCYCy. SIK Ar0auHa
eMOIliJiHa, 5 Ay>Ke 1liHyBala B HbOMY TaKi pICH,
SIK BUBAKEHiCTh, CTPMMAaHICTh ¥ OyAb-SIKill CUTY-
allil, a TaKO>K ipOHis i caMOipOHisl. 3 HUM 3aBXKAU
Oya0 aerko i 3aTumiHo. 3apas AUBAIOCh Ha POTO
i He po3yMmilo, YoMy s numty npo FOpis Xoaina y
MMHyAOMY 4aci. Bin 3HUK HecriogiBaHo, 6e3 1o-
nepeasxeHHa! Yacro, oOMipKoByIoun sAKich ¢a-
Ky/ABTeTChbKi ab0 KadeapaabHi mpodaemMu, Gauy
AarigHy, TPOXM ipOHIYHY IIOCMIIIIKY i 4ylO, SIK
BiH y CBOIN HEIIOBTOPHIilI MaHepi IMOBTOPIOE TH-
XMM 3acIOKinABUM TOHOM: «Bce Oyae 400pe».
Bin mmpocTo BUIIpOMiHIOBaB AyleBHe Terio. I na
Ay, aificHO, craBaao cBiTaimre. Bin yoco6aro-
BaB y COOi HaliKpamli AIOACHKI pUCK: YeCHMIA,
YYVMHUI, BBIYAVUBUIL, A€AIKaTHNI, TOA€PaHTHIIA,
CTPUMAaHNI, AOTEIIHNI, ipOHIYHMII, MaB aHaai-
TUYHE MMCAEHHS 1 BPOAXKeHY iHTeAireHTHICTb.
IO. Xoain — me Toi pigKicHUIT BUIIA40K, KOAU
TaAaHT BYEHOTO OEAHYBaBC: i3 TaAaHTOM aAMi-
HicTpaTopa. BiH 3aBXXAy 3HaXOAMB CITIAbHY MOBY
3 pisHMMU AIOABMU: Big CTyAe€HTa A0 MiHiCTpa.
IIpu npomy IO. B. 6ys BoAgHOYaC IpPMHIIUIIO-
BOIO, iHTeAIreHTHOIO, CKPOMHOIO i 400p0o314An-
BOIO AIOAVMHOIO, XOPOIINM JAPYIOM 1 KOAEroro.
Beauka i HenonipaBHa BTpaTa CIIiTKaJla He ANIIe
JI0TO KO/€T, a /1 BCIO YKPaiHChbKY OCBiTy. Boictuny
IO. B. Xoain 3aanmms 1o codi cBiTay mam’sTh,
IIPUEMHI CIOTaAM i NpPUKAaJ CAYXKIHHS CBOIN
CIIpaBi 40 CAMO3PEeYeHH:I.
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Opisa BaneHmuHosuy4a XoniHa -
COPAMHUKU NO OJ1iMNiAOHOMY pyXYy

K. C. Taepunenko, I. I. Manvyenko, C. B. Konomunoe, M. A. Konocoe

K. C. I'aspuarenxo

Ocobucro s mnepmmii pas3 3ycTpiscia 3
IOpiem Baaentmnosmuem y 1995 pomi, xoan
MeHe NepIINl pa3 3aaydnan 40 poboTu Kypi
Bceykpaincbkoi oaiMmiagm, sAKka HOpoxoamAaa
y M. Cimdeporoas.

sl Toal me OyB CTYA€HTOM IIEpIIOrO Kypcy
Kuiscpkoro yniBepcutety imeni T. Ilepuyenka.
IOpinn BasentnHoBMY TOALI Ay>Ke BpasuB MeHe
CBOIM 3pocTOM (eeKT HepIIOTO BpaskeHH:).
¥V nosaasmioMy Mu peryaspHO 3ycTpidaaucs 3
HIM Ha oJiMmiagax, IpaiioBaau pa3oM, 0OTo-
BOpIOBaAu XiMmiuHi Temn. Jas MeHe OyA0 AMB-
HIUM, 11O, He3Ba’kaloull Ha BeAUKY Pi3HMIIIO
y Bili (a1 0y Moaoauie IOpis Basentnnosnua
Ha 15 pokiB), 3 HUM 3aBXAu OyA0 Ay>Ke AeTKO
CITLAKYBaTUCH.

¥ 1998 p. mu pasom 3 Cepriem Koaoriaosum
Opaam ydacth y BceykpalHCBbKiil CTYyAeHTCBKil
oAiMmiagi, sIKa TOro poKy npoxoauaa y XapKoBi.
IOpiit BaaentnHOBIMY OyB roA0BOIO Kypi Ti€l
oaimmiaau. ITicas 3akiHueHHs oAiMITiaal BiH 3a-
IpocuB Hac 40 ceOe Ha Kadegpy, i came B TOII
nepioa Mu 3 IOpiem BaaentuHosnuem craam He
IIPOCTO KOAeTaMH, a i I11e APy3sIMMU.

Hactynroro 1999 p., Ha ¢pinaai Bceykpaincpkoi
oaimmiaau y XapKoBi, Ha 3aKAIOUYHOMY OaHKe-
Ti, Heas TumodiiBna Maaeepa, Toai Kypatop
11-ro xaacy, y cBOEMY TOCTi PO MaliOyTHE Ha-
IIMX oAiMIliag ckasada, IO BipuTh: OyJe Hac,

1% KD

K041 10108010 Oyae IOpint Baaentnnosny... mjo
K, BXXe TOAl OpTaHi3aTOPChKUI TaAaHT Ta Aijep-
coki sakocti IOpis BasentmHoBMua Oyao ayxe
AeTko posraegitu. Yomycr MeHi AyKe BpisaBcs
B am’ATh 1ien 1 Buctym. Yepes 4 poku ii «Ipo-
poLTBO» 30yA0Cs IIOBHOIO MipOIO.

3 2000 mo 2007 pokm s mpaljioBaB 4A€HOM
Kypi, OpaB y4yacTb y CKAadaHHI OAiMITiagHMX
3aBaaHb. ¥ 2003 p., micas mepeadacHOI cMmep-
Ti csoro mnonepeaHmuka, I. 1. Koueprn, IOpii
BasentnHosnu owoams >Kypi Bceykpaincbkoi
oaimmiagu Ha HactynHi 11 pokis. Ili poku 3a-
Iam’ATalOThCS BCIM YAeHaM XKYpi Ta ydacHMKaM
oaiMmiagu AK OAHI 3 HaMKpallluX 3a BCIO iCTO-
pito oaiMImiagHOTrO pyXy B HamIii Kpaini. Okpim
kypi, IOpiit BasenTnHOBMY KepyBaB poOOTOIO
HayKOBO-MeTOAMYHOI KOMicil 31 cKaasaHHA 3a-
BAaHb 04iMIIiagy, 0COOMCTO KOHCYAbTYBaB CBOIX
KOJeT 1040 IiATOTOBKM eKCIlepUMeHTaAbHOIOo
Typy. IIpakTdyHO KO>KHOTO POKY, ITOYMHAIO4M
3 2008-ro, IOpiit BasenTtnHOBMY OcoOUCTO Op-
raHi3oByBaB i IIpOBOAMB Ha 0a3i XapKiBCbKOTO
HallioHaAbHOIO yHiBepcutety imeni B. H. Kapa-
3iHa 3acizaHHA HayKOBO-METOAMYHOI KOMicil
31 CKAajgaHHS TEOPeTUYHOIO KOMIIAEKTY 3ajlad
Bceykpaincbkoi xiMiuHOI oaimmiagu. Takox 3a
ydacTioO Ta Hig OesrocepesHiM KepiBHUIITBOM
IOpisn Baaentunosnua 3 2002 o 2013 pokn Ha
6asi XHY npoxoanan BigOipKoBO-TpeHyBaAbHi
300pu 3 popMyBaHH: KOMaHAM HaIllol KpaiHu
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AAad ydacti B Mi>kHapoAHil y4HIBCBKill oiMITia-
Ai 3 ximii. Ao 2014 p. mpodecop XoaiH o40a10BaB
KOMaHAY HaIloi Kpainu Ha Mi>kHapoAHi 04iM-
miagi. Bocenn 2007 p. I0Opiit Baaentunosny, Oy-
ayan B Kuesi, 3aniponionysas MeHi ctaTu Kypa-
TOpoM Kaacy. Toai s1 3po3yMiB, IIJ0 Take poOoTa
3 HuM! IliaroroBka KOMIA€KTy 3aB4aHb i Kypa-
TOPCTBO KAacoM Ha Bceykpaincbkuit oaimitiaai
BIMaraloTh Ay>Ke Oarato 4acy Ta ysary, a IOpii
BazeHTnHOBIMY 0COOMCTO Ta IEpPMaHEHTHO KOHT-
poAloBaB 1leil IIpolec i, sIKo Oyaa moTpeOa,
MiAKAIOYaBCs i 40 0OTOBOpeHHs, i 40 CKaaAaHH:
3aBJaHb.

Y 2008 p. IOpin BasenTuHOBMY 3amporio-
HyBaB MeHi moixatu Ha MiXHapoaHy oaimiiia-
Ay, fIKa TOro pokKy BigOyBaaacs B M. byaamerr
(YropimuHa), B AKOCTi ciocTepiraya Big YKpaiHu.
JIK 51 B>Xe mucaB, KOMaHAO0IO YKpalH! Ha TOJ Jac
kepysas IOpiin Baaentunosmu. BigMosuTuch
Oya0 HeMOKAMBO!

Ha Tin, mepmiin aas mene MikHapoaHiii
oaimmiagi, O. B. mo3HaiioMuB MeHe 3 KO./era-
MU 31 CKAaAgy Mi>KHapOAHOIO >Kypi Ta 3arpy3us
poboToI0... BuuntyBaHH: Ta IepeKaad, 3aB4aHb,
iHcmek1isa Aabopartopiil, nmepesipka, apOiTpaxk
Ta poOOTa Ha 3acCidaHHSIX XXYpi — Bce 1le TIOTAN-
HyA0 MeHe i1 CTad0 HOBUM eTallOM PO3BUTKY
AAs MeHe sK oaiMmmiagnuka. Ilpugomy IO. B.
caM, BUKOHYIOUM A€BOBY 4YacTKy poOOTH, 3Ha-
XOAMB MOXXAUBICTH IIepesaTyi MeHi CBiil A4OCBi/,
Ta 3HaHH:A. BigBepTo Kaxkyum, HpakTU4IHO BCi
MOI HaBUYKM 3 ITiATOTOBKM Y/€HiB HAIIOI KO-
MaHAM, pOoOOTH Y CKAaAi MiXKHapOAHOTO KYPpi,
3 HepeBipKM poOIT HaIINMX YYaCHMKIB Ta apOiT-
paxy copMyBaaucsa came I1ig srnansoM IOpis
Baaentnnosuya. Cucremnicrs migxoay IOpis
BasenrmHoBuua, ioro ocoOucra BiAIIOBigaAb-
HICTb 3a BCe, IO BigOyBa€TLCsA Ha OAiMITiadi,
HEOAHOPa30BO BUKAMKAAM MOE 3aXOILA€HH.
ITepesipka poOiT yacTo 3akiHuyBasdacs JaleKo
3a MiBHIY, i 1 400pe maM’siTal0 MOMEHTH, KOAN
51, IPOCUHAIOYMCh BHOUI, Oaums, sk 1O. B. cuauts
i IepeAMBASETLCS HAIIly IIepeBipKy, POOUTH IO-
MITKM, IITyKalOuM apTyMeHTV Ha KOPMCTb HaIlINX
Y4HIB A5 apOiTpaxy.

CucremHicts nigxoay Opis Baaentunosnya,
J10T0 OpraHi3aTOPChKMII TadaHT Ta J10ro 0coOu-
CTi SIKOCTi A03BOAMAY BUBECTU ITiATOTOBKY IOHMX
XiMiKiB Ha sKICHO HOBUI piBeHb Ta CTBOPUTHU
IMTOBHOIIIHHUI «OAIMITiaAHUI ITUKA», IIOYMHAIO-
Yy 3 y4acTi mKoAasApiB y BceykpaiHCpKill 0aiM-
miadi Ta 3aKiHUyIOuM BUCTYIIOM HaIoi 30ipHOI
Ha MixxnapoaHint oaimmiagi. 3a Bci poku, Koau
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IOpint BasenTtnHOBUY KepyBaB ITiATOTOBKOIO Ta
BIUCTYIIOM KOMaHAM YKpaiHu Ha MixXHapoaHii
oaimMmiagi, )KOAeH 3 HalllMX Y4YHiB He ITpuixas Oe3
Megaai! 11 3oa0Tnx, 16 cpibHNx Ta 17 6poH30BMX
Megazeln — och BHecok IOpis BasentuHosnua B
Hally oaiMmiagHy ckapOHmuky 3a Ti 11 poxis.
I 3a KOXHOIO 3 IIMX HAropog CTOITh FOHUI
XIMIK, 3 saxmm [Opiit BaaenTtnnosnu mpairio-
BaB 0coOmcTo! MeHe 3aBXXAM 3aXOIIAI0BAA0, 1110
BiH 3HaB i1 MaM’ATaB 3a iMeHaMI yCiX 4AeHiB Ha-
mux 30ipHUX 3a OaraTo pokiB Ta MiATpUMYBaB 3
HVIMM 3B’ SI3KM i ITiCASI TOTO, SIK BOHM 3aKiHUyBaAU
CBOIO OJAiMITiagHy Kap’'epy. Aas HbOrO He Oya0
KOAMIIHIX OAiMITiaAHUKIB.

Hespaskaioun Ha BeAMKNII 0OCAT poOOTH Ha
oaimmiaai, FO. B. 3aBxxam 3HaxoauB 4dac i Aas
BiATIOUMHKY: IIOAVBUTUCA My3e€i, IIPONTUCI HO-
BUMM MICIIIMMY, IIPOCTO IOCUAITH 3 KOAeTaMMI 3a
KeAMXOM IuBa. Bin gy>xe HGaraTo i 11ikaBo posmo-
BizaB, >)KapTyBaB, MirI i moOeIIkeTyBaTIH.

Aaai Oyam iHmi KpaiHu, iHmI oaimmiaawu,
ase 114 oaimmiaga B byaanemri 444 Mene cra-
Aa ogHi€ro 3 HaibiapI naM ATHUX. KeMOpnax,
Bammnrron, Ankapa, baky... Ha Bcix 1IMX 04iM-
miagax, ge Mu Oyan pasom 3 IO. B., BiH mocriit-
HO 3HAXOAVB MOXKAMBICTL IlepejaTy MeHi Tpo-
XI CBOTO AOCBidy, HaBUYOK, yMiHb. ¥ 2015 p. y
M. baky IOpinn BasentnHoBMY oroaocus Hawm,
KOZ€eraM i Apy3sM I10 MiXKHapOAHOMY XXyPpi, Ipo
3aKkiHueHHsA cBo€l podotu y xypi MXO. He Te,
1100 11e 6yA0 5K CHIr Ha roaosy, aaxe 10. B. Bxxe
AeKiabKa pOKiB mepea0adab 3aBepIIIeHHs CBOIX
oisg0K Ha MixXHapogHy oaiMIliady, ade Bipu-
THU B IIe He XoTiaocs. JyMalo, 110 B IIepIIy yepry
I1e CTaA0Cs yepe3 Ay>Ke BeAMKY 3aBaHTa>KeHiCTh
IO. B. XoaiHa sIK mpopeKkTopa yHiBepCUTeTY.

IOpiit BaaeHTHHOBIY TaKOX OCOOMCTO CTBO-
puB i Darato pokiB IiATpUMYBaB IIepIly Bepciio
canty BeceykpalHchKux xiMiuHMX 04imMmiag, caia-
KyIOulM 3a CBO€JaCHM OHOBAEHH:IM iHQopMmariil
Ha HLOMY.

Ha xaab aas1 Hac i Ha IIACTST A4S BCIX 1HIIIUX,
xTo npanosas 3 I0piem BaaentnnosnuemM, 1ioro
AlsIABHICTD He OOMeXXyBaJacs AMIle OAiMIlia-
Aamun. TasanoBuTmit HaykoBeIlb Ta BUAATHUI
opranizaTop, IOpiin BasentnHoBM4 OyB AyKe
3alfHATUI HayKOBO-OpraHi3alliifHOI0 poOOTOIO
y cBoiil alma mater —XapKiBCbKOMY HaIliOHaAb-
HOMYy yHiBepcuteti iMeni B. H. Kapasina, ae
BiH NPOMNIIOB IIAAX Bij AOLIEHTa A0 HEpPIIOro
npopekrtopa. Y 2014 powi, y 3B's3Ky 3 Beau-
KM HaBaHTakKeHH:AM B yHiBepcureti, IOpin
BasentnnoBuu mnepesaB MeHi KepyBaHH:A Ha-
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MM OAIMITiaAHUM PYXOM. AJe BCi IIi TpU POKM
ax 40 ocraHHbOTO yacy lOpin BasenTunosmu
OpaB HallaKTUBHIIITy y4acTh Y IIPOBeeHHi 04iM-
MiagHOTO LUKAY. 300pu HayKOBO-METOAMIHOL
KOMicii 3i ckAagaHHS 3aBJdaHb OAIMITiaaul TakK
CcaMo IIPOXOAMAM Ha II0YaTKY IIOTOYHOTO POKY Y
Xapxosi. IIpotsarom poky IOpiit Baaentunosnu
HeoAHOpa3oBo npuisaus 4o Kuesa, i Mmu obro-
BOPIOBAAM 3 HUM aKTyaAbHi OAiMITiagHi IIMTaH-
Hs, ad>ke y HbOTo Oyao Oarato igei1 1mo4o BAo-
CKOHaJAeHHsI HaIlloi cucTeMu poOOTHU 3 AITbMI.
[Mocw 3 110r0 iHIIiaTMB MU BXKe 3allpOBajuAl,
IIJOCH IITe TIAaHy€EMO 3POOUTI.

Cucrema, sIKy cTBOpmMAa ISl TadaHOBUTa AIO-
AvHa, — >XuBe. JKuse i mpamoe KomaHaa, Ky
IOpiit BasaentnHOBMY cTBOpUB i GaraTo pOKiB
ouoaioBaB. Komangaa, sKill BiH IlepesaB CBOE 3a-
XOILAeHHs oAiMITiagaMu, CBOI iZel, CBil miaxig 40
poboru.

Y bykaeri Hamtoi oaimmiaan 3a 2013 pik, sAxuin
Oyao mnpucesdeHo 50-piudro XiMiuHMX 04iM-
miag y Hamrin Kpaini, I0pinn Baaentnnosnu Ha-
rmcas: «...Ckxopo 10 rem, kax nem ¢ namu Veana
Meariosuua Kouepeu. Jrs mens, exo yuenuxa u
npeemHuka Ha nocmy mnpedcedamers. Xopu 6ce-
YKPAUHCKUX XUMUUECKUX OAUMNUAD, O4eHD 6AXKHO,
Ymoovl me NPUHYUNDGL, KOMOPLIM OH CACJOBAA 6 C60-
eil pabome, — yéAeueHHOCMb, ZAY00K0e YeaxeHue K
UIKOADHUKAM U KOAAE2AM, CPABEOAUBOCHTIL U UeCT-
HOCHb, NOCTOSHHBLIL NOUCK HOBVLX Udeti U peuleH Ui,
01nopa HAa NpoPeccUoHar06 U Josepue K MOA0JeKU —
HeU3MeHHO 0CMABAAUCD 1ePEOOCHOB0U HAULUX OAUM-
nuad. Hadetocv, ymo max u 6ydem».

3 yIIeBHEHICTIO MOXKY CKa3aTy, IIJO 3a Bech Jyac
pobotu IOpis BasenTnHOBMYA Ha IOCTY TOAOBU
Kypi Tak i 6ya0. I 21451 MeHe, y4H: i HACTyITHIKa
IOpis BasaentnHOBMYa Ha 1mocaAi roA0BU Kypi
Bceyxpaincpkoi oaimIiaau, Hapasi IIi cA0Ba €
KAATBOIO Ta KePiBHUIITBOM 40 Aii. | 51 BrIeBHeHnIx,
1110 caMe Tak i Oyae!

I. I. MaAvuenko

Xoain IOpiit BaseHTnHOBUY... 110r0 BHECOK
Yy BUXOBaHHs MOA0AOIO ITOKOAIHH: — IOHUX XiMi-
KiB — He MO>KHa ITePeOIiHUTI.

IIpoBesennsa BceyKpaiHCBKMX — YYHIBCBKIX
oAimmiag Ha BICOKOMY HayKOBOMY i METOAMYHO-
My PiBHi, pe3yAbTaTMBHICTb y4acTi YKpPaiHChKIX
mKoAsApiB y Mi>kHapoaHMX oaimITiagax —11e Oe3-
3aIlepeyHo KOIIiTKa i HaItoAeraysa nparsl caMmx
YYaCHMKIB 3MaraHb, IX BYMTeAiB, HaCTaBHUKIB,
HaykoB11iB, MeToAuctis OIITIIO. Aae Ge3 Takmx
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TBOpUMX ocodbucrocrei;, sik I0piin Xoaiy, 11e 0yao
0 HEMO>KAUBYUIM.

XiMisl — Hal3axOIAIOIOUNI IMIKIABHUIN IIpea-
MeT, ale He TpeDa 3abyBaTH, 11O IS HayKa eKc-
IepuMeHTaAbHa i, KOAU He BJCTadya€ pPeaKkTUBiB,
BiATIOBigHOTO OOJAagHaHHS, MATPUMYBaTU iHTe-
pec yuHiB 40 Ximil, CIIOHYKaTu iX 40 aKTMBHOTO
3400y TTsI XIMIYHIX 3HaHB, 40 yJacTi B iHTeAeKTy-
aAbHIUX 3MaraHHAX AyKe ckaagHo. Lle Baaaocs
sairicanty IOpito Xoainy saBAsKu 110ro ocoom-
CTUM pucaM i 3410HOCTAM.

Bce sxmrra IOpist BasentmHosmua Oyao
IIOB’sI3aHe 3 XIMi€10, TOYMHAIOUU Bij 3aXOILAEH-
Hs y IIKiABHI POKM, KOAM BiH 0cOOMCTO OpaB
y4acTb B 0AiMIIiagax, 40 CTaHOBAEHHsI BMCOKO-
KaacHuM ¢axisuem. Ilpo ximiuni oaimmiaam
IO. B. 3HaB yce — sAK KaXyTh, «i3 cepeAVHN».
Voro eHTy3ia3M, HaTXHeHHa i Oe3Kop1ICHa IIpa-
1151 aKTMBHO BILAMBaAM He TiAbKM Ha Ipomnary-
BaHH: XIMIYHUX 3HaHb cepeJ Yy4HiB, aae /1 Ha
3a4y4eHHs A0 OAIMIIIagHOTO PyXy IIMPOKO-
rO0 KOJAa HayKOBIIiB, CTyJAeHTiB, yuurteais. Bin
3i0paB HaBKOAO ceOe TaKIX, SIK BiH caM — 3aB3:I-
TUX, CePMO3HUX, HAIlOACIAMBUX Ta IIiAecIIpsi-
MOBaHMX OCOOMCTOCTeI], ITlepeBakHa OiAbIIicTh
3 SKUX caMi Oyamu IlepeMOXISIMU iHTeAeK-
TyaAbHUX 3MaraHb.

JIK roaoBa Xypi i HaykoBuit kepiBHuK, 1O. B.
pO3yMiB CBOIO MOpaAbHY BiAIOBIAAABHICTD i
Ay>Ke peTeAbHO CTaBUBCS 40 POPMYyBaHH: CKAa-
Ay Xypi i HaykoBO-MeToANMYHOI KoMicii. I1e Oyao
3arIOpyKOIO BMCOKOTO PiBH: ITpOQeCiitHOCTI uae-
HiB XXypi, IoBarm OAMH A0 OAHOTO Ta IiAHOTO
CTaBA€HH: A0 YYaCHUKIB OaimIIiaa.

3 2001 o 2011 poku OCHOBHUII CKAaj, SAPO
BceykpalHCBbKOTO Kypi 3aAMIIMBCS Maibke Oe3
3MiH — Ile BUCOKOKBai(pikoBaHi paxiBIli Ta 0A-
Hoaym1li fOpia Xoaina. Boun craam He Tiabku
JIOTO OIIOPOIO, IIOMIYHMKaMMU, ade 1 APY3SIMIUL.
APpy>KHi CTOCYHKI He 3aBa’kaal, a CIIPUAAU BU-
KOHAHHIO CIiAbHOI METMU.

[Torparmut;t 40 ckaagy Bceykpaincekoro
Kypi Oya0 nouyecHo, aae Heaerko. Ilepmr 3a Bce
Tpeba OyTu aBTOpPOM 3aBAaHb, sAKi BiAIIOBiAaIOTh
IIeBHIM BUMOraM (IliKaBi 3a 3MicToM i ¢popmoIo,
TBOpYi, KpeaTusHi). TyT >KoaHi ocoOmucTi BigHO-
CUHMU He Aisian. X0AiH OyB HeIIOXUTHIM.

bararo s3ycnas i yacy norpebysaao ckaalaH-
HJ 3aBAaHb, IO IIPOINOHYBAAMCH Yy4YaCHMKaM
Bceeykpaincbkux oaimmiag i BiagOipKOBO-TpeHy-
BaabHIUX 300piB. HeoOxigHo Oyao BpaxysBaTu
3MiHM y MKiAbHMX TIiporpamax i IIporpamax
MixnapoaHux oaimIIiag, a TaKOX 3MiCT 3aB4aHb
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IIiATOTOBYMX KOMILAEKTIB, sIKi IJOPOKY rocriogapi
MixnapoaHux oaimmiag HaAcuAaAu AO KpaiH-
ydacHMIIb (40 pedi, aHIAilICbKOIO MOBOIO), B HUX
OKpeCAIOBaAMCh TeMaTuKa Ta piBeHb CKAaAHOCTI
3aBJaHb.

IOpiint BasaenTuMHOBMY 3 BEAMKMM €eHTy3ia3-
MOM MiATPUMAaB MOAOAVX BUEHUX, SKi BUTAAaAM
AAsl MOAOAIINX IIKOASPIB 324451 HIATPUMKM iH-
Tepecy 40 Ximil HOBi (pOpMIU i TUIIN 3aBJaHb Te-
OpPeTUYHNUX TYypiB O4iMIIiaj — AeMOHCTPaLiIHNAI
excriepumeHT. Lle Oyan gocaigm 3 sckpaBUMU
30BHIIIHIMM edeKkTaMl1, Bigeo Ta aHiMallis, 3a-
CTOCyBaHH:I TBOPYMX 3aBAaHb, peOyciB TOIIO.

3aBAsKN JIOTO BigKPUTOCTI, HOPSAAHOCTI, 40-
OpOo3MIAMBOCTI 3a POKM HAIIOI CIiABHOI ITparii
MiXXK HaMI CKAaAMCh Tenai CTOCyHKu. Mu A0Bi-
psAU OAMH OAHOMY. Sl 3aBXXAM MOTJAa 3BepHY-
TUCA A0 HBOTO 3a AOIOMOTIOIO i Oyaa BIIeBHeHa,
IO BiH He BiAMOBUTH, He3Ba’KalOuy Ha BEAUKY
3aBaHTaKeHiCTh Ha CBOIIl OCHOBHI1 pOOOTi.

SIKIIO AI0AMHA TaAaHOBUTA, TO BOHA TalaHO-
BuTa y BcboMy. 10, B. 21001B My3uKy, HiKaBUBCs
MICTELITBOM, 3HAaXOAUB MOXKAUBICTH BigBigaTm
Mysel, BUCTaBy, OyB Ay>Ke AYXOBHOIO AI0AVHOIO,
aJe Ipy IIbOMY HiKOAM He HaB sI3yBaB CBOEI AyM-
KI1. 3 HUM OyA0 I1iKaBO, A€rKO i IMPMEMHO CIia-
KyBaTHCh.

] BrieBHeHa y MaliOyTHbOMY XiMIYHIX OAiM-
miag 3aBasku 0. B. Xoainy, sxuit spobus yce
MO>KAVIBE 1 HEMOXKAUBE A 151 BUKOHAHHSI TO10BHOI
MeTHU XiMIYHIX OAiMITiag — 4yepe3 TBOpYe po3B’s-
3aHH: 3a4a4 CTMMYAIOBaTU iHTepec i IparHeHH:
A0 3HaHb y TaKill IIePCIIeKTUBHIN raaysi HayKuy,
SIK XiMisT.

oro cipasa Oyge TigHO IIPOAOBXKYBAaTUCS
Komangoro, sIKy BiH BUXOBaB.

Al AAKyI0 2041 3a Te, IIJO HA MOEMY >KUTTEBO-
My 1masaxy Oys IOpiit BaaenTunosny.

Ayxe 0oasde, yTpaTa BeAnKa, 51 OyAy 3raay-
Batu 0. B. 3 BASIUHICTIO, BiH Ha3aBXAU 3aAU-
IINUTHCS B MOITI mam’ sITi.

C. B. Koaromuaos

Kro-rosnaer IOpus BasenTtnHoBIYa Kak ITpo-
peKkTopa XapbKOBCKOTO YHUBEPCUTETa, KTO-TO B
IIePBYIO O4Yepeab II0AyMaeT O HEM Kak O 4JeHe
KIOpU 1 O IIpejceaaTee XIopu BeeykpanHckmx
XuMmaecknx oammmmuaa. VI B Tou, u B apy-
roit poau IOpuit BaaentuHosmy cgeaaa oyeHnb
MHOTO AAsl OpTaHu3aluyu pabOThl C MOAOABI-
MU AIOABMU — U CTYAE€HTaMU, U OAapEeHHBIMU
mKoApHMKaMu. Jymalo, He OyaeT npeypeande-

HIIeM, eCAM 51 HaIlUIITy, 4TO paboTa ¢ OAMMIINAA-
HUKaMI JOATHE TOABI Aep>Kalach MMEHHO Ha
sHTy3nazMe IOpusa BaseHTnHOBMYA U TOM KO-
MaHAbI, KOTOPYIO OH coOpaa. baarosaps 3aao-
>KeHHOJ1 OCHOBe, pabOTa CO IIKOAbHMKaMU IIPO-
AOAKaeTcsl U Temneps, Iocae Toro, Kak IOpwmit
Bazentunosuu yméa or Hac, u, Aymaio, Ipo-
Aoaxenne geaa IOpus BaaentnHosnya mosxer
OBITD Ay4IlIelt TaMATBIO O HEM.

Xouy orMmeruts go0pory IOpusa Baaentn-
HOBIM4Ya, CKPOMHOCTb I OTCYTCTBIE Aayke HaMeKa
Ha KaKoe-A100 BLICOKOMepie B OOIIeHUM C AI0Ab-
Mu. B pa3HBIX cuTyanmsx, B KOTOPBIX MHE IIPUXO-
Anaocs Buetses ¢ IOpuem BasentuHosndem, — u
Ha KOH(epeHINsAX pa3HOTO ypOBH:S, M Ha XU-
MUYECKMX OAUMIIMajaXx, ¥ Ha HedpOpMaAbHBIX
BcTpeuax, IOpuit BasentnHoBUY Bea ceds mc-
KpeHHe, CTapaAcs IOMOYb, BHMMAaTeAbHO CAyIIaa
apyrux. Hecmotpst Ha cBoio samATocts, HOpwmit
BaseHTMHOBMY HUKOI4a He 3a0bIBaA TO, O UYeM €r0
IIpOCKAN, OH IIOMHUA Ja’Ke O MeAodax, a Korga
Hy>KHa Oblda ero IIOMOIIlb, OH CaM MHTepecoBaal-
cs1, BCE AM OH cAeaaa. /i0au BcerAa TAHYAUCH K
IOpuio Basentunosuuy. ‘I 6aarogapen IOpuio
Bazentnnosmuy npesxae Bcero 3a To, 4TO OH IIO-
Kaszal CBOMM IIPUMEPOM — MOXKHO O4eHb MHOTIO-
ro AOCTUYDb, €CAU CTPOUTH KU3Hb, ONUpPasiCh Ha
IIPVHITUIIB A00POTHI, TEIIAOTHI U YBaKeHN.

M. A. Koaocos

IOpmit BasentnHoOBMY 410014 U IIeHUA AIO-
Aen. B a1y ¢pasy, MHe KakeTcs, MOXKHO BMe-
CTUTh BCIO €r0 >KM3Hb, CAMOOTBEpP>KeHHYIO pa-
00Ty B yHHMBepcuTeTe, OAUMIIMAAHOM Jede U
Hayke. /laxxe He paboTy — cayxenne. Kakum Ob1
HI OBLAO HacTpOeHNe, CaMO4YyBCTBME MAM 00-
CTOsITeAbCTBa, OH BCE BpeMs TPyAUACs Ha Haillle
¢ Bamu Oaaro, 6aaro YHusepcurera u PoauHbL
Pabotaa MHOTO, I11aHOMepHO, yMHO. UTOOHI cTa-
A0 AydIlle II0 CpaBHEHUIO C TeéM, 4TO eCTh Terleph.

Bue 3aBucumoctu Hu ot yero, Yeaosek Bcer-
Aa AAsl Hero Obla raasHBIM. byabp ®TO Hamm
MHOTOYICA€HHble OAMMIMAaAHUKI U CTYA€HTHI,
KOAAEKTUB IperiojaBareleil UAN KOHKPETHBIN
corpyaHuk — IOpuit Basentnnosmu Bcerga mc-
Kal BO3MOXKHOCTb IIOMOYb, IIOACKAa3aTh, IIOA-
TOAKHYTb B HY>KHOM HaIlpaBAeHIM, 0Oecr1ednTh
KOPPeKTHOe U AOTMYHOe BBIIIOAHeHUe paboThl,
9acTo — IIOIPOCUTH O BBIIIOAHEHUN TOTO MAU
MHOTIO U PeAKO — 3aCTaBUTh.

He naxus cebe amunoro OGorarcrsa, IOpnit
BasenTtHOBMY  coBepima, IIpexkJAe  BCero,
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OTPOMHBIN 3a4eA B CO34aHUM ¥ BOCHUTAHUM
caMOJl OOABIION IIEHHOCTU — YeA0BeYEeCKOIO
roreHnnaaa. VImM cosgaHel 1 B IpsIMOM CMBICAE
BBIIIECTOBAHBI KOAACKTUBLI B YHUBEpPCUTETE U B
DOABIIION OAUMMIIMAAHONM ceMbe. AI0AM, AO0ATO
U TecHO paOoTaBIllMe C HUM, AyMalO, HaBCer-
Aa IIPOHUKANCH €TI0 YIIOPCTBOM B AOCTVIKEHUU
11eA1, HepaBHOAYIIIMIEM U YeCTHOCTBIO.
Astoputet IOpusa BaaentnHosnya 6b14 CBs-
3aH C €r0 BBICOYAMIIVM MHTEAAEKTYyaAbHBIM U
AYXOBHBIM yPOBHEM, €rO B3BeIIeHHOCTLIO, I'pa-
MOTHOCTBIO, BEXXAUBOCTBIO U JAOTUMYHOCTHIO, a
Tak>Xe, KOHeYHO, KOAOCCaAbHBIM 00beMOM 00sI-
3aTeAbCTB, KOTOpPHIe OH B3BaAlA Ha ceOs 11 OTBeT-
CTBEHHO BBIIIOAH:AA. B pasanuHbIX cuTyanmsx ero
IIOHMMaHMe BOIIpOca U CIIOCOOHOCTb OPUEHTHU-
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poBaThCs B CUTyalluM Aa’ke He TpeOoBada IpHU-
HY>XAaTb K UeMy-A100 A104el1, — co0ece AHMUK caM
MPUXOAMA K OIIpeAe]eHHOMY BBIBOAY. B To ke
BpeMsI, TaKas ITab10a, kKak IOpuit Baaentunosny,
He yrHeTal U He M0JaBAsiA 4yeaoBeKa B ero cob-
CTBEHHBIX IIPUBI3aHHOCTSIX U CTPeMAEHMSIX.

Bcrmommnas ero peaurno3HoCThb, 3HaHME I10-
D3UM, MY3BIKM U SKMBOIIMCH, YYBCTBO IOMOPa,
IIPOCTOe I HUKOTJa He CKy4HOe OOllleHle B He-
opuIMaabHON OOCTAHOBKE, MacCy AOOPBIX Be-
1Iell, KOTOphle OH cAedaa AAsl MeHs AUYHO, s
9yBCTBYIO MCKPEHHIOI0 04aroJapHOCTb M KyT-
KyI0 004b yTpaThI.

S 6yay nomuuts IOpusa BaaentuHosnya eer-
Aa U MOCTaparoch MPOAOAXKUTD €TO 4e40.
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O FO. B. XonuHe

3aBTpa rod, kak He craao IOpsl. Mb1 ¢ HUM
POBECHUKU: pOAUANICH B OAHOM IOAy, IODTOMY Y
Hac Bcerga coBltagaau 100maeu. Y obomux 4mcao
1 HoMep Mecslia — oAuHaKoBbl, HO IOpa Ha Tpnu
MecsiIa crapie. MHoro oO1ero 1 B mpodeccu,
o6a — ¢uaxumuku. XoTs pa3zAnduii, KOHEYHO,
6oapmie. Hannpumep, IOpa nobexgaa B oanmmnm-
ajax u gaxe Obla HpusepomM MexayHapoaHOI
oaumMmImnaasl B cocrase komMaHasl CCCP, a mens
BCerja IoABOANAO cAaboe 3HaHIe OPTaHUKIA.

W Bce >xe, Daarogapst KakMM-TO OOIIIUM 4yep-
TaM, IT03HaKOMUBIINCh, MBI Cpa3y IIO4yBCTBOBa-
AU B3aMMHYIO CUMIIaTHIO, KOTOpasl ITIOCTeIIeHHO
Ilepepocaa B Apy>k0y, MpaBda Ha pacCTOSAHUIN.
Harre HedacToe >X11BOe OOIIleHIe IIPOMCXOANAO,
B OCHOBHOM, Ha Me>XayHapOoAHBIX 0AMMIINAJAX,
KOH(pepeHIMAX B XapbkoBe 1 B Mockse, Kysa
IOpa npuesxkaa B xomaHauposku. IOpa Ob1a
OYeHb CaMOJOCTaTOYHBIM M AOBOABHO 3aKphI-
TBIM YeA0BeKOM, B AyIly ceOe Ae3Th He II03BO-
4511, HO MHOTAa y Hac CAy4aAUCh MUHYTHI I104-
HOI1 B3alIMHOI1 OTKPOBEHHOCTH, U 51 OYeHb A0PO-
Ky BOCIIOMUHaHMSAMU 00 DTUX MMUHYyTaXx.

Msr  Bmnepsble BcTpermanch ¢ IOpoir B
loaaanaun, 8 2002-m, Ha MexxayHapOAHON X1-
Mmuueckont oanmmmage (MXO). Aas Mensa »to
Oblaa Bcero BTOpas OAMMIIMAJa, s elle Malo
KOTO 3Ha/l B 0AUMIIMagHOM Mupe. boaee ombit-
Hbple KOAJerM MHe TOBOpUAM Iepes OAMMIINA-
AOJ1, UTO y KOMaHABI YKpauHbl OyaeT (paHTacTn-
YeCKUI MEHTOP — U XUMUK KPYTO¥, U 4eAO0BeK
3aMedaTeAbHBINI. B Takoe coueTaHme BepmAOCH
C TPyAOM, HO MMEHHO TaK M OKa3aloCh Ha ca-
MoM gee. FOpyH Hay4dHBIVI aBTOPUTET B II0AHOM
Mepe NIpPOsIBUACA Ha aleAAdliuy, IAe PyKOBO-
AUTeAN KOMaH/ 00CY>XAaIOT C >KIOPU OII@HKIA.
Ilepea aneaasnmeit Mol cipocuan IOpy, ects an

B. B. Epemun

y Hero IIaHC IOAHATDH OLIeHKY YKpPaHCKNM pe-
6sTaM. OH oTBeTNA ¢ HamMeKoM: «byaem pasrosa-
puBaTh». Hamek He oOeltaa KopeiiliamM Aerkoin
>kusHN. U gevictsureanHo, IOpa npossua ceds
B IIOAHOM 0.ecKe: OH BeA AVMCKYCCUM C KaXKAbIM
91€HOM KIOpM TaK A0ATO U MEeTOAMYHO, AaBs
CBOUM MHTEAAEKTOM M IIOCTOSIHHO ameAAnpys
K Hay4HOII AOTVIKe, YTO Te OBLAM TOTOBBI Ha BCe,
YTOOBI TOABKO OT HEro IIOCKOpee OCBOOOAUTH-
cs1. MBI anleaanposaan cpasdy 1mocae YKpauHbl U
ObLAM TIPUATHO YAMBAEHBI: AoBedeHHBIe IOpoit
AO M3HEMO>KeHIs 4AeHbI XKIOpY IIOYTU He OKa-
3bIBaAM COIPOTUBAEHMS M COTAACUANCH Ha BCe
Hamm oneHku. Ilpasaa, HaM ®To He OuyeHb IO-
MOTA0: TOT rog Ob1a aast Poccunt oTHOCUTEABHO
HeyJauHbIM, 1 YKpanuHa oOoIllda Hac B Heopu-
[IMaabHOM KOMaHAHOM 3adere. Vl rocae »Toro
MBI MHOTO A€T IIOMOTaau ApyT Apyry Ha MXO n
BCera B3alIMHO pajoBaAlCh ycIIexaM HaIlllX pe-
0s1. MBI BcTpeyaauch Ha oanmnunagax s Kopee,
Benrpuu, Anramm, Typoum, CIIA, asa pasa
B Mockse. Ilocaeansas nama sBcrpeuya Ha MXO
6n11a B 2015-M, B Baky.

3abasHas ncropus cssazaHa ¢ Kopeeir (IOpe
Kopest He moHpasnaach, OH He 1100111 BAa>KHBIN
KkanMar). HemameHnHas yacTs mporpaMMBbl OAMM-
I1aAbl — IIOKYIIKa CyBeHUPOB. ¥ KaXKA0M CTPaHBbI
eCTb CBOM TpaAuIIMOHHBIe cyBeHUpHl, B Kopee —
9TO KepaMMKa U IOBeAMPHBIE YKpallleHNsd, B
IepByIO oyepeAb 13 caripupos. Bes oanmnmaga
»T0 1 nokynaaa. Kpome IOpsn1. On pemna npo-
0aemy cysBeHIpPOB HeDaHaAbBHO — KyIna cebe u
BCeM CBOMM pPOACTBEHHMKaM uYecaAK! AAsl CIU-
Hpl. Koraa I0pa nosiBuacs ¢ HUMM Xoa41e roctu-
HUITBI, KTO-TO 13 MOAOAEXKM XUXMKHYA. HOpuit
BasenTnHOBIMY cTporo orBeTnA: «9TO He XU-XU,
a IATh yecaaok!» Ppasza crasa KpblAaTOIL.
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Heckoabko pas MbI ¢ keHo (/leHa ToxXe X1-
MIK) IIpue3Kaay B XapbKOBCKUI YHUBEPCUTET
Ha KOH(pepeHINN, KOTOpble OpIraHM30BbIBAA
IOpa. Kondepeniun 6141 pasHble, 1 TEMaTU-
yecKue, 1 1001aeliHble, HeM3MEeHHBIM OCTaBaA0Ch
04HO: rocTenpuuMcTBO U pagymue IOppr. On
O4YeHb TOPAMACS CBOUMM YHMBEPCUTETOM U CBO-
UM POAHBIM rOopoAoM. baarosapst eMy KaKAbIit
npues  Obla He3aObIBaeMBIM: MBI BIIAeAN I1apag,
HeBeCT Ha caMOll OOABIIION [1A0MIaAM B Esporne,
ObLAM B 300I1apKe U TeaTpe OIlephl U DaaeTa, e3-
aunan B YUyryes Ha poauny Vasu Edumosnua
Pertmua. M»l crapaanch OTBETUTH €My TeM Ke
B Mockse, xoTs1 TaM y IOpsI Bceraa 65140 OueHb
Maao speMeHn. OH 210011 KHVKHbBIE Mara3yHbl,
0co0eHHO «AKageMKHUTY» Ha yaulle Basuaosa,

10. B. XonuH

XOPOIIIO 3Ha/A MOCKOBCKIE MYy3eu, AI001A U T10-
HIMaA (PPaHITy3CKUX UMIIPECCMOHNCTOB. B mo-
caeanuit ero npuesa B MockBy onm ¢ /leHonn
xoauan B IlymkuHckmit mysei (ero KOAAeKIs
{paHIly3CKOI >KMBOIIMUCU — OAHA U3 AYYIINX B
Poccum), mOTOM 3amiam B HaXOASAIIMIICS PsA0M
xpam Xpucra Cracureas. IOpa xorea Kymutb
CYBEHUPBI AAs KPeCTHUKOB, HO IIeHbl B Xpame
IOpy notpscan, XxoTs yAMBUTE €0 OBLAO HEITPO-
cTo. B ToT mpues 51 He cMOT COCTaBUTh €My KOM-
IIaHNIO, HO OBLA YBepeH, YTO MBI ellle MHOTO pa3
yBUAMMCH. 5] 1 ceifyac B 9TOM yBepeH, HO, K He-
CJaCThIO, 9TO OyAeT yKe B APYTOM MIUpe.

30 anpeas 2018 zo0a
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Z )py2, Koneza, 84eHul...

3aaBasocst O, 30BCiM HEINIOAABHO ITIIIIOB Big
Hac IOpiit Baaentnnosna Xoain. 'anbuxa miet
BTpaTU HEBIAHOBHA, i IJeM y ceplii HeBUAIKOB-
Huit. Criepily rocTpo nepeskKmMBa€Il BTpary ca-
MOI AIOAVIHMY, ITi3HIiIIIe — A04A€THC IIe 11 Te, KUM
151 AI0AMHA Oyaa Aas Hac, sIKi papOu 3HUKAM 3
HAIIIOTO KUTTS Pa3oM 3 Helo, 4oro He OyJe 0iab-
I11e HiKOA.

Hamre sHaitomcTBO TpuBaao Oiasmre 15 po-
kiB. Ha mouatky Moe€i TpyaoBoi Kap’'epu y
Kapasincekomy ynisepcuteri IOpiit BasenTtn-
HOBIY OYB 4011€HTOM Ha APY>KHBOMY XiMiUYHOMY
¢akyarpreti, a y gaaexkomy 2004-my posmnouas
CBOIO AisI1bHICTD Ha IIOCAAl IIPOPEKTOPa 3 HayKO-
BO-Tlejaroriunoi poboru. Criepiy s cripuitHsaaa
IOpis BaaentnHOBIUA ITepel0BCiM sIK paxoBOTro
CriBpoOiTHMKA, OAHAK BiH yMiB y CITiAKyBaHHI 3
A104bMU OyTH OAHOYACHO I1 KepiBHMKOM, i cTap-
MM TOBapHIlleM, He CTUPAIOuM MeX cyDopau-
Hallil, Oe3 3arpaBaHb, Ha IIepeKOHANBOMY aBTO-
puTeTi. 3 IIepIIOro AHA 3HAIOMCTBA s [IOMiTIAa
Yy HbOMY Ba’KAUBY OCOOAMBICTh — Il ramOoKa
MYApPiCTh i TOTaABHMII CIIOKiit. Bin 3aBxxamu Oys
CIIOKIMIHMM, BAYMAVBUM i po3cyaausum. HasiTh
Ba)XKO OyA0 pO3MeXyBaTy, Ae 3aKiHJyE€TbCs
Me>Ka 10TO HayKOBMIX 3HaHb i IOYMHAETHCS 40C-
Bia Beamkoro mpodecioHasa. ITam siTaro, AKoch
ITiJ Yac CHiAKyBaHHs BiH IIOAiAMBCS OCOOMCTIM,
TUM, III0, MOBASIB, He IIpUBaOAIOIOTh J1OTO TaKi
BICOKI Mocaau i sIKOCh OOSA3KO Bij yCBOIO, IO
IIOYMHAETLCS, ade, «IKIIO BXe AOBipMAM, TO
Tpeba He migBecTn». CBOro 4acy i s Tak po3IO-

T. €. Kazanoscvbka

BuHozpadHyto Kocmouky 8 menJiyto 3emsio 3aporo,
U J103y Noyestyto U cnesibie 2po30bA copay,

u Opy3eli co308y, Ha 10608b C80E cepoye HacMpolo,
a uHaye 3a4em Ha 3emsie 3moul 8e4Hou xusy?
Bynam Okyoxasa

yHaJa Kap’'€py B HallloMmy YHiBepcuteTi — Bce
Oy/0 HOBMM i pasoM 3 TMM HaA3BMYaAIHO BiAIIO-
BigaapHIM, i IIOpa3y 3ragyBada cAo0Ba XOAiHa:
«Sk11o BXXe A0Bipmanu, To Tpeba He MiABECTU».
Y Mene 3aBxAM Oya0 Take BiguyTTs, IIJO MU 3
IOpiem BazseHTnHOBUYeM 3HaOMi BCe SKUTTS.
Hacmpasai, He Bce. ] HayKkoBi iHTepecn y Hac OyaAn
pisaumu. I Bik BiapisHaBcs. I He yepes criiabHMX
sHantomux. Ilpocro 3biraamcsa Hamn >KUTTEBI
Kpeao. I y MeHe Oyau nuraHHs, Ha sKi BiH MaB
BiAITOBiAj. ..

IOpiit Baaentunosmu XoaiH OyB ogHUM i3
ICTMHHO CBITAMX i TaAaHOBUTMX OCOOMCTOCTEI,
SIKUX 51 3ycTpidada y cBoeMy XUTTI. Bin OyB Ha-
AlA€HU YUCASHHUMU BUAATHUMU YeCHOTaMU, 1
TYT Ba>KKO BUAIAUTU IIOCh OCOOAMBO BiAMiTHe.
Ognaxk Bi3bMy Ha ceOe TaKy CMiAMBICTB i CKa-
Ky, 1o nepir 3a Bce IOpint BaaenTuHoBIY OYyB
AIOAVMHOIO. AwoauHoi caMe 3 BEAUKOL Ai-
Tepu. He 3a ocBiTOI0, 110Ca4010, ITOKAVKaHHAM
4y 34i0HOCTSAMU, a yepe3 Te, IO OyB IPOCTUM,
BIAKpUTIM, TOAepaHTHUM, AOOPUM, BUTpUMa-
HUM, 4yUHUM, IIUPUM, BiABEPTUM, APY>KHIM,
MYyApPHUM, PO3YMHHUM i BXXe IIOTiM TaAaHOBUTUM
npodecioHaaoMm. BiH MaB Taky 34aTHICTb, IO
3asBuyail Iig cuay npodeciiiHoMy ICHX0AOTY, —
PO3yMiB, IO BiA0yBa€ThCsl B IAMOMHAX AI0ACHKOT
Ay1i, i BigdyBaB, K IIpalllO€ CKAaAHNUI MeXaHi3M
AIOACBKMX BUMHKIB 1 4111, y CTaBA€HHI 40 A10AeN
3aBXAu OyB IMpuM i sanikaBaeHnM. Yepes 1e
3aBXKAV 3HaB, SIK MiA0aAbOPUTH, 3pOOUTHU CMiAn-
BilllMIM, BCEAUTH Bipy y BAACHI CUAM, 3alIeBHUTU
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y pesyabTaTi i mepekoHatu y HeoOxigHocTi. Ile
Taki pucy, sSIKUM HeMO>KAMBO HaBuuTHCs. Bonn
abo €, abo 1x HeMa.

IOpiin BasentmHOoBMY mpuBepTas yBary Iie
JI CBOEIO 30BHIIIHICTIO i MaHEpPOIO CIIiAKyBaH-
Hs. Bucoxnii, craTHmIL, TpUBiTHUI, CTPUMaHNIA,
yIleBHeHN y coOi, TOUHMII y BUCAOBaX i >KecTax,
MO3UTUBHUM i ycMixHeHUI1. Bin He OyB BigBepTo
aMOIIIiIHMM, CKOpillle CKPOMHIM, IIpOTe AOCAT
BEAVKIX BUCOT y mpodecii, HayIi 71 Ha agMiHi-
CTpaTuBHiit Tocaai. Voro BusHaBaAM y MIMPOKIX
KOJaX HayKOBIIiB i Aep>KaBHMKIB K B YKpaiHi,
Tak i 3a il MeXKaMI.

Y mpodeciitHOMy ceHCi HaM A0BOAMAO-
cs1 Oarato cmiBnpaunosaty, ockiapky IOpiii
BasenTuHOBMY 0O4OAIOBaB HayKOBO-TIeAaroriy-
HUII 1 METOAVMYHUIT HapsAMM OCBITHBOI AifAb-
HOCTI, IIi3Hille — NUTaHHA MiXXHapOAHOI CIIiB-
Ipali Ta IpareBAalliTyBaHH:A CTyaeHTiB. IOpii
BasenTnHoBMua OyA0 Ba’KKO He ITOUYTU UM He
sposymitu. Hagzpudaiine yMiHHS e peTBOPIOBa-
T CKAaJHe I He40CTyIIHe Ha HaliIIpocTilie 0ya0
JIOTr0 «KOHMKOM». MO>KAMBO, TakKa 34aTHICTb €
AUIIe y XiMiKiB, 3aBASKM BMiHHIO OaumuTHM CBiT
IIO-iHIIIOMY, KpPi3h HNPU3MY MOAEKYA i aTOMiB,
¢opmya i piBHAHD, sAKi A4 XoaiHa OyAm Taku-
MU OAMBBKUMM 32 OCHOBHOIO ITpodeci€io, Tomy
i1 BigdyBaB BiH yce 0araTtcTBo AIOACHKMX IIpU-
CTpacTeii, HamipiB, MOTUBIB, IIOB€AIHKOBUX Me-
XaHi3MiB, J0TIOMaras HaCOAOAXKYBaTIUCS PO3BUT-
KOM, AMIHaMIiKOIO, IIpOLlecoM, He TyOUTH >KOAHOI
AaHKM y AaHIIOXKKY. Aas IOpia Baaentnnosnaa
HIKOAM He iCHyBaAO He AuIle CKAaAHOTO, a 1
HEeMO>KAMBOTIO. BiH 3aBXa1 2€rko i mpocTo 3Ha-
XOAUB IIASIXM PO3B’s3aHHs OyAb-sIKOI IIpo0ae-
M, HaBiTh CKAaAHOI 4YM 3allAyTaHOI, i 3aBAAKU
IILOMY 11 OTOYYIOUi pO3yMiamy, 1110 HeMa€ HiY0ro
ckaaaHoro. Voro aerka mocminika IIPUMYIIyBa-
/a TaK caMo, sK 1 BiH caM, AMBUTHICS Ha pedi, He
YCKAAAHIOIOUN IX, a I1e TeXK Ba’KAMBO Y Halll Jac,
OCKi/ABKM 3a3BUYall MU pOOMMO HaBIaKI.

CmiakyBanHsa 3 XoaiHUM 3aBXAM 30arauy-
Bal0 i Haamxaao, 3aBXAM Oyao AerkuMm i pa-
AICHMM, IIPMHOCHAO CIIOKiMI 1 3a40BOJACHH:.
3 I0piem BazenTtuHOBMuYeM MOKHa Oya0 poO3-
MOBASATU IIPO BCe — IIPO POOOTY, ITOAITUKY, X001
gy ciM'10. ¥ HboMYy OyA0 Bce — i po3yMiHH, i T10-
pAAHICTD, 11 iHTeaireHTHicTh. KpiM TOTO, 3aBXAMU
Oya0 IepeKOHaHH:, IO Big X0AiHa-IIpopeKTopa
BapTO YeKaTy Ha HiATPMMKY i HaCTaBHUIITBO, a
Big X04iHa-CTapILIOTO TOBapuIlla — Ha PO3yMiH-
Hsl, AOIIOMOTY i pO3BUTOK. Taka KOMyHiKallis
ocobucrto MeHi Oyaa morpionHoro. Csoro uacy
gyepe3 Opak yIpaBAiHCBKOTO AOCBily HOAEKyAU
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s MOrAa IpUIMaTU IIeBHI pillleHHs iHTyITHUB-
HO, HaMaraloudmuch CaMOTY>KKM 3pO3yMiTH, K
CAiA TIOBOAUTHCS UM sIKi pillleHHs IpuiiMaTy, a
criaxkysanns 3 Opiem Xoainum 0yao gas meHe
11e 11 CBOEPiAHOIO HAYKOIO XUTTEBOI MyAPOCTi.
Y Moemy >XuTTI 1ie sAIKpa3 TOM BUIIaJ0K, KOAU 5
IOBHICTIO IpucAyxasdacs A0 IIopad, AOBipsaa
M, BBa’kaAa 1IX KOPMCHUMM, IpaBAUBUMU i pa-
I1iIOHaABHUMI.

sl ne snaaa IOpis Basentnnosnua y npusat-
HOMY >KUTTI, ade Mal0 ramboke IlepeKOHaHH:,
IO JI0TO HaMOAVDKIMM i Hall40POXKUNM AI0ASM
Te>X OyA0 IMOPYyY 3 HUM IPOCTO i KoMpOpTHO.

IOpiit BaaenTuHOBMY OYB AMBOBUKHOIO AIO-
AVHOIO. BiH rapMOHIiliHO To€AHyBaB y co0i 0g4HO-
4JacHO ABi iocTaci — poMaHTHKa i peaaicra. Bin
YMiB O4HaKOBO BIIPaBHO i «BAAIITyBaTH CBATO», i
IIpoBecTy OyJeHb. Y HbOMY CII0Ay4aAocs BigHe i
IIOBCSIKAeHHe, BICOKe i oueBlAHe. Bin Oys Taaa-
HOBUTUM 1 BeAMKOAyIIHUM. be3 cymHiBy Buco-
KOOCBIYeHII, TaKMI, 10 I10CiAaB Y CYCIIiAbCTBi
BICOKI 111a04i, BiH HIKOAM HIKOTO He IIPUHU3UB
i He IIPUMYCUB BiA4yTM CBOE HeBiraacrso. Bin
OyB 04arOpoAHMM i BUXOBaHUM. Moro KpUTHKa
AyHaaa M’sIKO i 400po3n4anBo, Oe3 obpas i 610-
POKpaTU4YHMX [IOBYaHb, TaK, IJO XOTiA0Cs CaMo-
BAOCKOHaAIOBaTUCA 1 cTaBaTy Kpamum. Bin Oys
HaA3BUYallHO TOJAEPaHTHUM, TOMY BMiB CIIiB-
IpalnioBaT 3 ycima, 3 KUM A0BOAVAOCS.

Bin noBHicTIO MpucBATUB ceOe YHiBepcuTeTy,
HaBiTh BiggaB ceOe ycbOro, IIe 3i CTY4€HTCHKOI
AaBM. AaMiHicTpaTyBHa nocada Oyaa A4s HbO-
ro He ITOBMHHICTIO, a MiclieM AAs iHHOBaILil Ta
migTpuMKM TaaaHTis iHmux. [Topyd 3 Hum xo-
TiA0Cs IpalioBaTu i pO3BUBATUCS, TaK, K 1 BiH
caM; XOTiA0Cs CTaBaTU KpalllIM i pO3yMHIIINM,
3i0paHimmMM i ToAepaHTHIIMM, Hi>XX T OyB 40
3HaromMcrsa 3 IOpiem Baaentunosnuem. I mopyu
3 HUM He 0y./10 HiY0Tr0 HeMO>KAMBOTO.

Bin Oys mpoctum, aerkum i npodeciitaum y
BCbOMY — Yy pOOOTi i B 1100YyTi, a 11e TaK Ba>KAMBO
1 TaKa pPigKiCTb.

Bin OyB HacTiabky Oe3KOpMCAMBMM, IO Iie
HaBiTh CKAaAHO ySIBUTY B Halll yac. Bin mas Bean-
4e3Hi 3B"5I3KM i 3HAaIIOMCTBA i HIKOAU iX HEe BUKO-
pucroByBas. A cam OyB IIIeApUM y BCbOMY.

I'anbuny itoro AymesHoi 400poTy OyA0 BaK-
KO He IOMITUTU. XTOCh, MOXXAMBO, CKa3aB O,
IO TaKa OCOOAMBICThL HaTypM 3aBa’ka€ KepiB-
HUILITBY, ade BOHa XOAiHy TiAbKM gOIlOMarasa,
a/>ke B J10TO KepiBHUIITBI HiKOAM He OyA0 TUCKY,
a BUKAIOYHO aBTOPUTET i Iepeg0BCiM aBTOPUTET
11010 6e3CyMHiIBHOTO pPO3yMy, MyApOCTi i mpode-
cioHaai3My.
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3ragyroun IOpia BasentmnHoBmua, XxoueTbcs
HIOpsIA 3 I0TO iMeHeM ITOCTaBUTH TaKi AeiHillii,
SIK COBICTB, BIpHICTb, IIOCAIAOBHICTh, ITIOPSAHICTD,
CIIpaBeAAUBICTb, BiAIIOBiAaAbHICTb, YECHICTb.
OcobanBo xoTiaocst © HAaroAOCUTH Ha JIOTO iH-
TeAITeHTHIVI MaHepi CIIAKYyBaHH:, Ha YMiHHI
cAyxaTu, 4yTM i BiguyBaTu crisOecigHmka. Y
Halll 4yac BCi IIi MOpa/bHi iMIlepaTusu Aejaai
OiabIrte BiAXOAATH Ha 3aaHil naaH, ToMy IOpin
BaaenTnHOBMY HaM BuAaBaBCsA TaKUM COOi AM-
IlapeM, a 3 J0ro BTpaTOIO HiOM Bigiliiaa i1 4a-
CTOYKa CYCITIiAbHOI MOpai.

IOpisn BasenTmHOBMYa He cCTaa0 pPamToOBO.
Sk GaraTo BiH MIr IIfe BCTUTHYTU AAd ceDe, AAs
YHiBepcurery, 445 OCBITU i HAyKM 1 CKiABKM Mir
1le repeJaTy y4HsIM, APY3sM, KoAeraM i Halaa-
kam?! Bin 3aammms micas cebe 400py mam’ ST,
CBITAMII CIIOMMH 1 IOTY>XHUI HayKOBUIT AO-
pOOOK, 3aAUIINB BASIHUX YUHIB 1 4y40BUIT KO-
A€KTUB, sAKi OepexXyTb IaM’sATh IIPO HBOTO i TOM
CBiTAMII 0Opa3, KNI Ha3aBXAM 3aKapOyBaBcs B
HaIlly CBiJOMICTb i 3poOMB Hac KpalMIu.

IOpiit Baaentunosnu Oys Oe3 cymHiBY Bean-
KOIO AIOAVHOIO. YHIBepCUTeT y IiA0MY i KOXKEH,
XxTo OYB 3 HMM 3Hayomuii, 6e3 CyMHiBy, MOXe
HUM ITUIITATICS.

. — =

Kpami nayTs Big Hac pano. Moxauso, yepes
Te, IO TaKi A104U MIOTPiOHI BCIOAYM, a MOKANBO,
yepe3 HeAOOL[IHeHICTh 3a SKUTTHL. ..

3raayoumn CBiTAMIA oOpas3 IOpis
BasenTuHOBMYa, BKOTpe IIepeKOHYEIICs, Ha-
CKiABKM IIIBUAKONAMHHE SKUTTA i AyMKU 3a
IPVHIIUIIOM «IIle BCTUTHETLCS», «KUTTS II0IIe-
peay», «3aBTpa», «IIi3HillIe», «IIOTiM» MOXYTb i
He CIIPaBAMUTICA — i Ile HapepTa€ rAMOOKUI CyM.

Kurra I0pis BasenTunoBnya xoueTscs mo-
PIBHATHU 13 31pKOIO, sIKa SCKPaBoO, ale TakK HeAOB-
Io 1A0MeHiaa y Buco4nHi. CBO€ ITOKAMKaHH: BiH
BOauaB y TOMY, 11100 CAY>KUTHU AIOAAM i OyTU KO-
PMCHMM, TaK i JKIB yCce CBOE KUTTSL. Woro 36ara-
JyyBaJa HayKa, APY3i, KoAery, HaibAVKYi 21041, i
BiH BigIlaauyBas iM cropuiiero. Ocodbucro s ayxe
pasa sHaiomcTBy 3 IOpiem BaaentmnHosmuem
1 Ay>Xe BAsSYHA MIOMY 3a IATPUMKY, Bipy y Min
yCIIiX 1 paaicTh 3a MOI IlepeMOorH Ta ropJa i Ima-
cAMBa, 1110 OaraTo YOMy 3MOr4a y HbOTO HaBYl-
TUCSL.

XKurrs ige, MuHae vac..., ale oaHe MU 3Ha-
€MO TOYHO — Ayllla i Tellla, HeBracuMma y Ha-
IIMX CIIOMMHax 1 cepusx, nocMimka IOpis
Basenrunosnya — HazaBxAu!
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amamu Yaumensa u [jpyaa

Yacto a0BAIO cebsl Ha MBICAM — KaK ITOCTY-
rma Onl I0Opuit BaaenTnHOBMY B TOM 1AM MHOM
cutyanun? Kakmue Obl caosa Hamrea? C kem Obl
II0COBETOBAACS?

Mpr nosnakomuauce B 2001. 41 Gp1a BTOpO-
KypcHukoM, a npogeccop IO. B. Xoaun — mo-
A040M, TIOAHBIN CUA U DHEPIUM AOKTOP Hayk,
3aBeAyIOII Kadegpoit. MHorme an 3aBeayIo-
/e BBIARASAT CTYAEHTY-BTOPOKYPCHUKY MeCTO
Ps40M ¢ coOOI1 B cBOeM KaOMHeTe, HaIlUIITyT I1a-
POAb OT CBOETO KOMIIBIOTEpa, eXXeAHeBHO OyAyT
MHTepecoBaThCs ycIexaMl B yuyeOe U Hay4dHOI
padote? B ToMm ke 2001 BBIIIAa HaIlla IIepBas
coBMecTHas cTaTbs. I1oTOM — HeCKoAbKO COB-
MeCTHBIX KOMaHAMPOBOK, B KoTophix 1O. B. mo-
3HaKOMIA MeHsI C OTeUeCTBeHHBIMU I 3apyOesK-
HBIMIU YUYE€HBIMU-XVMMKaMH, OAVH U3 KOTOPBIX
CTaa ONIIOHEHTOM Moell AuccepTrauumu (IIpo-
deccop Baaaummup 3aiiries), BTOpOil — PyKOBO-
AUTeAeM CTakuposku B bpasuanu (mpodeccop
Nommraka ['ymmkem).

B 2004 IOpuit BaseHTHMHOBUY — IIPOPEKTOp
YHUBEpCUTeTa, MOYTU KaXKABIl AeHb HaXOAUT
BpeMsl 445 HaydHOI paOOoTHI, 0OIIaeTcs Co CTy-
AeHTaMI Ha AeKIMAX U AaDOpaTOPHBIX 3aH:-
Tusix. Tak 061210 40 mast 2017 roaa. ITocae 3ammTel
MarucTepckoi paboThl s OCTOPOXKHO CIIPOCUA
IOpus BasentnHOoBMYa, BO3bMET AM OH MeHS B
acrimpaHTypy. B Toapko emy nipucyien Mmanepe
OH OTBETUA, YTO OBLAO OBI rOpasAo Aydllle Ky-
Aa-HNOyAb I1oexaThb, HO U 34eCh KTO-TO A0AXKEH
pabotats... Ha Tom 1 gorosopuancs. [lomnio 3a-
muTy auccepranuy. OueHb COAHEYHBI allpeAb-
CKII A€Hb, CAOBO HPeAOCTaBAACTCs HaydYHOMY
pykosoauteaio. 0. B., kak Bceraa, yKyTaBIIIcCh

A. B. lMlanmeneiimoHos

B MIAXKAK, HA4MHAeT CO CAOB «S A04KeH 4To-
To ckasarh? Hy, xopomo...». VI npegocrasasier
pasBepHyTYIO, MUHYT Ha 10, XapakTepncTuKy co-
BPE€MEHHOTIO COCTOSHMA aHAaAUTUIECKON XUMUM
(c muMTaTaMmM XMMUKOB, MICTOPMKOB U (PMAOCO-
¢os), paboter u couckarteas. Cepbe3Hble BeIly
OH yMe/ I0JaTh HeIIPUHY>XXAEHHO, C IOMOpPOM,
HO TaK, 4YTO BCceM Oblaa IIOHsTHA VX CEPhe3HOCTb.

B anpeae 2013 roaa on npnaertea B Kamnmnac,
u MBI BMecTe ¢ mpodpeccopoM I'ymnkemoMm mo-
CeTAN MeXAYHapOAHYIO KOHpepeHIINIO. A 110
OKOHUaHMI IHpodeccop DAnAcoH beHseHyTTU
I10Be3 Hac Ha ®KCKYPCHUIO B HallMOHAABHBIN ITapK
Anapaayc-aa-Ceppa, npeaynpeaus, 4TO Ile-
it MappyT coctaBuT 0koao 10 km. C yaetom
«rpeapacnioaokeHHoctu» 0. B. k mpoxoxkae-
HUIO IeIINX MapUIPyTOB, He yAUBUTeAbHA €ro
LIyTAMBas peMapKa, 4TO eCAU DKCKYPCIs eMy He
IIOHPABUTCA, TO C DANUACOHOM OOIITUX Aea DOAb-
11e uMeTh He OyaeM Hukorga. OT ®KCKypcun oH
on12a B BocTropre. Kaxercs, 3 bpasuanu IOpwuit
BazeHTUHOBUY OTABIXaA OT BCEX AEA.

Hukoraa y>xe He 3aligeT OH, TO AU yAbIOaIO-
IIUIICS, TO AM MPaYHBIN 1 3aAYMUYMBLIN Ha CTaB-
IIyI0 poAHOM emy Kadeapy, He CIIPOCUT, Kak
Aeaa. He nipegaoxut xode 1 He pacckaxkeT 00
ouepeAHO KoMaHAUposKe. VI ®TO «HMKOTAa»
exeJHeBHO TepsaeT cepaue. Ha csoir 55 aenn
pOXAeHns OH B3:AA ornyck. IIpasaHoBaanm yxe
II0 BO3BpallleHNUM, M Kak-TO CIIOHTaHHO. Kro
OBl 3Ha4, YTO TOTJa HaAM OCTaA0Ch UyTh OOABIIIE
Tpex HeaeAb eTo I0AAeP>KKH, 4eA0BeUHOCTH, He-
IIPeB30JiAeHHOTO YyBCTBa IOMOpa.

Ham mne xsaraer Bac, aoporonn Opuit
Baaentunosuu... Cetaass Bam maMsTs.

* Briepsble 0OIy0AMKOBAHO B raseTe «XapKiBcbKumit yHiBepcuteT», 2018, No9 (4087).
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YHKMUPOM O COBMECMHO
NPoXKUumbix 200ax

B nauaze 1980-x s1 He paGoTtaa B yHUBepCH-
TeTe, HO ObIBaA peryaspHo. B Oubamoreke, Ha
BBIUMCAUTEABHOM IIeHTpe; (paKyAbTaTUBHO CAY-
Iaa AeKIMM Ha MeXaHMKO-MaTeMaTU4ecKOM
(daxyabrete. Il HerpeMeHHO 3ax0AMA Ha 4alll-
Ky 4as K CBOeMYy YHMBEPCUTETCKOMY CTapoCTe,
Boaogpke KpapueHKO, KOTOpPBIN 1TOCA€ OKOHYA-
HILs OCTaAcs paboTaTh Ha Kadpeape XMMIUIecKOn
MeTpoaoruu. Bo BpeMs 04HOTO 13 TaKMX Yaerun-
TUI OTKPhLAach ABepb — M B KOMHATy, U B MOIO
JKM3Hb BOIIEA HOBBIN 4eA0BeK, IepPBOKYPCHUK
IOpa Xoaun, 3040T0I MeAaANCT MeXAYHapOA-
HOW OAMMIIMAAbl IO XMMMU CPeAy IIKOAbHU-
KOB. B oTBeT Ha mpeaaoxkeHne npucoeAMHUTHCS
K YaenuTUIO Hea0BOAbHO OypkHya: «Hekoraa,
paboTtarb Had0» U cea 3a pabouuii cTo1, K HaM
cnuHon. Ho y>ke yepes KOpoTKoe BpeMs mua ¢
HaMU 4yait. 9TO ObLAO OAHO U3 €TI0 XapaKTePHBIX
4yepT, KOTOpasi C rojaMm crada emje 0oaee BbI-
paxeHHOI. Bcerga meperpy>xeHHbII JdeaaMu U
I1AaHaMM, OH B OTBET Ha IIpeAA0XKeHle OTBAeUb-
s, IMOOOIIAThCsA CHavala HeA0BOABHO Oypkad,
HO Kak-TO TakK, YTO HTO He OOM>KaA0 U He OTTal-
K1BaAo. VI oOpI9HO yepe3 KOpOTKOe Bpems 4100
BKAIOYAACs B OOIeHne, AnOO caM 3aTeBad elre
0oaee murepecHoe. OH BoOOIIe NpuUBAEKad K
ceDe A104€11.

B ToM >Ke yIOTHOM MHTepbepe YaeIlUTUIA 5 110~
3Hakomuacs co spemenem ¢ Cepesxxerr MepHbIM,
a 3ateM u ¢ Aumoit Konsespim. Oba oHM 1pak-
TUYECK!U C CAMOIO Hadala CTyAEeHUYeCKOM JKU3HUI
NPpUOOIINANCH K Hay4HOI paboTe 04 BAUSHU-
em IOppl, cTas ero yueHnkamu, AUIAOMHUKaMIY,
AVICCepTaHTaMMU U, TAaBHOE, APY3bAMIU. YMeHue
yCTaHaBAMBaTh U IOAAEP>KMBATh MCKPEHHME U

A. ). Kopo6oe

IIPOYHbIEe APY>KEeCKe OTHOIIEHNUS C TeMH, C KeM
BCepbe3 COTpyAHMYal, OBLA0 OAHUM U3 TAABHBIX
IOpuHbIX gapoBaHmUii. DTO B paBHOIM Mepe OT-
HOCIAOCh U K HayKe, ¥ K OAMMIIMaJHOMY ABU-
JKeHMIO, U K aMVHIUCTPaTUBHON AesATeAbHOCTHA.
Knsup obepHyaach Tak, 4TO He BCe ero y4eHUKN
OCTaAMCh B YHUBEPCUTETE, 4a U B HayKe, HO APY-
>KecKle OTHOIIEeHMs DTO HMKaK He oKoaebaao.
Ha ¢aapms 1 ooman IOpa pearnposaa pesko u
BHeIITHe XAaJHOKPOBHO, yXOAUA He Oras/bIBa-
SICh, HO B A@VICTBUTEABHOCTM BOCIIPMHUMAA Ta-
KIe HedacTble CUTyaluy OOAe3HeHHO M MCKaa
CBOV IIPOCYETBI.

Kanguaarckue auccepraniuy MBI 3aIlUTUAN
B 04HOM 1 TOoM >Ke 1987 roay. Ho s1 oOpaTtna Ha
®TO BHMMaHMe ToAbKO ceiyac. Jas IOpn »T0
OBLA0 OKOHYaHMe acCIMpPaHTYyphl, CBOEBpEeMeH-
Has 3allliTa ¥ Hadyalo TPyAOBOI1 AesITeAbHOCTI B
HINM Xumun, AMpeKTopoM KOTOPOTO He3a40A1-
ro Ao sroro craa Ozer Aaekceesnd [Tonomapes.
Co BpemeHeM IIeHTp Halllero oOIIeHns IlepeMe-
CTMACA C YeTBePTOTO ®Ta’ka Ha IIIeCTOl, Ha Ka-
deapy TeXHUYECKON XUMUM, TAe BBIIIOAHAAACH
TeMa, 10 KOTopoil Torda paboraan Boaoapka u
IOpa.

HeckoabKo cOOBITMIL, CYIIECTBEHHO IIOBAM-
SABIIMX Ha AaAbHEMIIYIO >KM3Hb, IIPUIILAOCh Ha
nepsyio noaosunay 1990 roga, roga moero Bo3-
BpallleHNsl B YHUBepCHUTeT. 28 mapra yiiea u3
JKMBHH 3aBedylommil KadeApoil TexXHUIecKol
xumun B. H. Toamaues. Beixoger ¢ kagpeapst xu-
MIUECKOI METPOAOTUM, YbM Hay4HbIE B3IASIABI
1 1moaxoael 6pran 6Ansku IOpe, xoTsa oHM U He
COTpyAHMYAAM HeNocpeAcTBeHHO. 30 MIOH X1-
Mudecknit pakyabTeT 1 Kapeapy OpraHMIecKon
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xumun sosraasua B. J. Opaos, a saBeayomum
KadeApBl TEXHNUECKOI XMMUM CTaa AOKTOP TeX.
Hayk V1. I'. 3yonaun. Ecan rosoputs o IOpe, oba
OHI IIpeKpacHO ITOHMMAaAM ero IIOTeHIInasA, HO
OTHeCANCh K HeMy AMaMeTpaAbHO IPOTUBOIIO-
20>xHO. B 1991 roay npu nogaepxke Basepus
Amutpuesnya lOpa mepemrea Ha mperiogasa-
TeAbCKYIO PadOTy, 3aHAB AOAXKHOCTb AOIleHTa
KadeApBl TEXHIUECKON XUMU.

TpaauumoHHsle YaenUTUs AOBOABHO OBI-
CTPO YyTpaTUAM CBOIO KaMepHOCTb. DTOMY B
KaKOJI-TO Mepe CII0cOOCTBOBaA U3PSIAHBIN pa3-
Mep koMHaThl VI-100 ¢ 60aBIIMM CTOAOM U
MaJeHbKOM BHYTpPeHHel KOMHAaTYIIKOW, B KO-
TOPOIl 3a ABYM:s KOMIIbIOTEpaMI HEIIOHSITHO
KaK yMyApsiauch pacnoaoxntbesa Cepexa m
Auma. OHU B DTO BpeMs B35IAMCh 3a OCHaIIle-
HIle YHUBepcuTeTa MHTepPHEeTOM; OBLAU B HTOM
repsorpoxogiiamMu. B To Bpem:s KOMIIbIOTe-
Pbl, TIOAKAIOUeHHBble K MHTEpHeTy, ObIAM UH-
Tpuryioniei HosunHkoi. Ho raasnoe, koneuno,
Ob110 He B pa3Mepe KOMHAThHI U He B MHTepHe-
Te, a B a104:X. Ilocae Bo3BpalieHns 13 apMun
Cepexa Mepubiin n Camra Karanosckmit oxa-
3aA1Chb Ha HOBOM Kypce — caMOM APY>KHOM U
HecTaHJapTHOM Ha Moelt namaAtu. Komuara
VI-100 crasa aasi HUX OAHUM U3 MeCT OOIIe-
Hus. /Jymalo, B HemMaaoil crerieHu Oaarogapst
IOpe m Boaoabke. BriBaao, 3arasapiBaemmn B
nouckax IOpel: TuIb ga raagb, 3a KOMIIbIOTe-
pamu Cepexka c Aumoii, 00ablile HUKOTO. A de-
pe3 KOpOTKOoe BpeMsl y>Ke He CBHIIIeIb MecTa y
0oab1ioro croaa. OaHa 13 MHOTHX 3alledaTaeH-
HBIX B ITaMsATU MTHOBEHHBIX (poTorpadpuii Toro
spemenn: Cepexxa Mepnbii, Juma Konses,
Cama Karanosckuii, Augpeit Cemenos, Jduma
Kacapukos, Baas 3apxun, Cama Xsat, Hatama
Apesaasn, Vipa Yepnukosa, Harama CyxaHosa,
Harama Iloamncckas, cryaent omnodaxa /lerma
borocaasckuii, Bagum 3apeuencknit, IOpuHbI
oaHOKypcHMKM Bukropusa Awuncon n Ceprein
Aecenxo, A. B. /lysaHOB, KOTOPBIII B 9TO BpeMsI
3aBedoBaa Kadeapoil TeOpeTMIecKO XUMUIL.
MuTencusHoe, MHTEpecHOe JApy>Keckoe oOlile-
ane. Boaoapka Bceraa Obla TOTOB OOECIIEUNTH
(¢pupmenHoI1 1eyeHo KapTOLIKO C Ca10M He-
OrpaHMYEeHHOe KOAMYEeCTBO Y4YaCTHMKOB 9TOIO
CTpaHHOTO aTTpakTopa. belao Buano, uro IOpa
KyIlaAcsl B ®TOM CI'yCTKe MOAOAOIO MHTeA/AeK-
ta. OH, HaUMHAIONIUII IIperojaBaTelb, XOTea,
9TOOBI MMEHHO TakuMmm Oblam Kadeapa, ¢a-
KyAbTeT, yHUBepcuTeT. UTOOBI B TaKOM KaIO4e
pasBuBaance. VI xakoe-TO BpeMs Tak U OBLIO.
K cosxaaeHunrio, He oueHb A40ATO.
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10. B. XonuH

B 1993 roay A04XHOCTH peKTOpa HOKUHYA
. E. Taparnos. {1 B Te rogbl O4eHb pe4Ko ocemial
ouIalbHble MEPOIIPUATHUS, HO Ha TOM CTpaH-
HOM U MaJ0AI0AHOM COOpaHIM B aKTOBOM 3ae
cAydaiiHO oKasaacd. Ero cruancruka He cyamaa
HIU4Yero xoporitero. V aelicTBuTeAbHO, KAUMAT B
YHUBepcUTeTe cTal, K CO’KaAeHUIO, YXyAIIaThCs.
Bocrnioawsosasmics MmoMenroM, V. I. 3yonanu
cAelaa BCe BO3MOXKHOE, 4TOOBI M30aBUTHCS OT
MO.0J0TO IepCIIeKTUBHOTIO IIperojaBaTes], Hi-
KaK He BIIVCBIBABIIIerocs B peaaun Kadpeapel. EMy
yAa40Ch AOOUTBCA OT COTPYAHUKOB Kadpeapsl
COOTBETCTBYIOIIIeTO pe3yAbTaTa TOA0COBaHM:
Ha Kadeape He HyXeH. Bazepuit JAmurpuesma
OpaoB cymea mipeceds TaKoe pa3BUTIe COOBITUIA.
IOpa ocraacs agonenToM Kadeapsl U CcTaa 3aMe-
CTUTeAeM aeKaHa IT0 Hay4Hoil pabOote. Buerne
IIepeX1A BCe CIIOKOVIHO; PO IIepeHeCeHHbIN Ha
HOTaX MUKpOMHPapPKT Malo KOMYy paccKasasd, U’
TO He cpasy. /A5 MeHsl ocTaeTcsl 3aragKoi, Kak
OH TOT/a Halllea B cebe CIABI OCTaThCsA paboTaTh
B TOM KOAAeKTuBe. bbian y Hero Mpican yirtu co-
BCeM, HO YK CAMIIIKOM IIPOYHO OH BPOC KOPH:-
MI B YHUBEPCUTET K DTOMY BpeMeHI.

CTpaHHBIN aTTPakTOp TOXKe He BIIMCHIBAACS
B peaaun Kapeaprl, ¥ €r0 y4aCTHUKU Bce 00Ab-
mre 1o omymaan. K orpoMHOMY cosKaleHMIO,
Tparnmyeckue coObITUs BbIHyAuAU Boaoabky
YIUTU U3 YHUBEpPCUTETa U CMEHUTb pOAb IOCTe-
IIPUMMHOTO XO3sAMHA Ha pPOAb HEYacToro Io-
crsa. IlapaaaeapbHO IIpOMCXOAMAO COKpallleHue
¢puHaHCHpOBaHNA Hay4YHO-MCCAEAOBATEABCKIIX
teM. OaHUM U3 IIOCAEACTBUIL CTaA0 OObeaviHe-
HJIe HECKOABKIUX rocOioxeTHbIX TeM (FOpunoii,
A. B. /lyzanosa u moei). Llentp obmenns nepe-
MeCTHACS Ha DTaX BbIIlle, Ha Kadelpy TeopeTu-
JgecKoil XuMmuu, 64arogapsi ToCTEIIPUUMCTBY ee
saBegyiomtero A. B. JAysanosa. B 1994 roay on
niepemrea B VIncrutytr Monokpucraaaos, a IOpa,
Cepexa n Auma nepedpaauch KO MHe Ha BOChb-
Mot sTaX, B KomHary VIII-33. D10 xOMHaTa, B
KOTOPOI1 B CBOe BpeM:I 0a3upoBalach CO3AaHHasL
I. B. Kpusorieem 1a00paToOpus MOAEKYASIPHOI
AVIHAMUKI U CTPYKTYPBI, «BEAVKOAEIIHBIN AI0A-
cKoll OykeT, (peliepsepK XapaKTepoOB, BHEIITHO-
creit, mocrynkos» (B. H. Aanaxod). Ona nosu-
Aaja HeMaAO MHTepPeCcHBIX MacIITaOHBIX AI0Aell
U XpaHMAa TpaaguLny akadeMI4ecKoi CBOOOABL,
TOCTEIIPUMMCTBA, TOHMaH.

Dnmsogudeckoe oOIIeHNe TpaHcGopMUpo-
BaA0Ch B MHOTOJAETHIOIO COBMECTHYIO paOoTy.
Buauase — B pamkax oOmieit TeMbl. Sl TIpuUBBIK
paboTtatb g0Ma, KaK 9TO OBLAO IIPUHATO Y Teo-
perukos. IOpa pabGoraa B yHusepcurere. OH
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IIPUXOAUA YTPOM U PeAKO YXOAUA paHbIIle Je-
BATU Bedepa. DTOT CTUAb >KU3HM COXPaHMACHT
A0 TIocAeaHUX aHell. Sl He mpmgasaa ocoboro
3HaueHMs1 opopmaeHnio orderos. IOpa cunraa
Ba)KHBIM MaKCUMaAbHO XOPOIIO IpeACTaBUTh
roaydeHHsle pesyabrarsl. [log ero Bamsnuem
MOM OTYeTHI CTaAy HAaMHOIO COAMAHee.

Aas IOpsr popMaabHO OCHOBHOI OBlaa Ipe-
rojaBaTeabcKas AesATreabHOCTh. OH IpuxoAna
B VIII-33 yTpom m moutm cpasy yxoAua Ha 3a-
HATIS. Bosppaliiaacs BO BTOpPOIT OAOBUHE AHS.
Ileaarormyeckas Harpyska Oblaa 60ABINION, pas-
HOIIIEPCTHOJN U MaA0 COOTBETCTBOBaJa ero Hay4-
HBIM MHTepecaM. MHOTO BpeMeH! U C1A yXOAU-
A0 Ha IIOATOTOBKY K 3aHATISAM, OCOOEHHO K HO-
BBIM cIIerikypcaM. /la 1 oOcTraHOBKa Ha Kadpespe
ocTaBAsida >kKeaaTh Aydirero. Ha Hayunyio ges-
TeABHOCTbh PeCcypcoB OCTaBadOCh MaaAo. Bpixog
BugeAcsa B AokropaHType, u IOpa B 1996 roay
OpraHmM3oBal AOKTOPaHTYPy Ha XMMUYECKOM
¢daxyabrere. Ho 0AHOBpeMeHHO BHIUTPaAA IPaHT
COpPOCOBCKOTO JOIIeHTa U OKa3aAcs Iepes He-
IPOCTBIM BBIOOpOM. AAsl moAydeHHUsI TpaHTa
00s13aTeAbHO HYy>KHO OBLA0 padOTaTh B 40AXKHO-
CTu AoueHTa. Bpem: Ob110 r0104HO€, 1 TBOpUe-
cKkol1 cBo60g011 FOpe npuIiaock 1oxepTsoBaTh.
Y MeHs K ®TOMYy BpeMeHM 110 (OpMaAbHBIM U
He(pOpMaAbHBIM IIPM3HAKaM MaTepuaAa AAs AOK-
TOpPCKOI1 ObLa mouTy roToB. [Ipernosasareanckoit
AesITeABHOCTBIO s1 He Obla oOpemeHeH. Ho apy-
IVX IIpeTeHAeHTOB Ha AOKTOPaHTCKOe MecCTO He
HaIlLA0Ch, U B ceHTAOpe 1996 rosa s mocrynma
B IOpuny goxTopaHTypy, 4a0bBl COXpaHUThH CO-
TPYAHUKOB Ha TeMe. Bripouem, gaxke mpu sTomM
IIPUXOANAOCH TOApadaThIBaTh.

IOpa, ocraBmNCh B A0AXKHOCTU AOIIEHTa,
pelna TOTOBUTH 3alIUTy AOKTOPCKOM AMC-
cepranmm 1o MoHorpadun. HapabGoTaHHBIN
MaTepuaa eMy HY>KHO OBlA0 pa3AeAUTb C MHO-
TOA€THUM APYIOM U Koaaeroin Baaaummupom
3annessM, padortasmuM B Kuesckom Haruo-
HaabHOM. VU yxe B 1997 rogy Obla ony0amKoBaH
TPpexTOMHUK «DyHKIIMOHAaAM3MPOBaHHbIe Ma-
TepuaAabl» (1104 OOIeil pejakiiyeil akajdeMUKa
B. B. Cxonienko), KOTOpbIi OTpaykaa BKAaJ KaXK-
AOTO U3 aBTOPOB B COOTBETCTBUM C A€VICTBOBaB-
MU TOT4a TpeOoBaHMAMU. beccriopHbIit aBTO-
pUTeT pedaKkTopa B Hay4HBIX KpyTaxX 3HauMTeAb-
HO IIOBBIIIAA «IIPOXOAMIMOCTb» MOHOTpaduu B
KayecTse JOKTOpcKoii. VI Bce-raku uro-to IOpy
He YCTPOIAO B €T0 YacTy, He OTBeyaao ero Tpedo-
BaHIAM K camoMy ceOe. Vl OH 0TA0XKMA 3aIITUTYy.
K tomy xe Cepexxa KaHAMAATCKYIO AMccepTa-
nuio 3amuTua B 1997 roay, a Auma otkaaabiBaa.
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duHaHCHMpOBaHNEe Hay4YHBIX MCCA€J0BaHUIL B Te
ro/bl ObLA0 CKYAHBIM 1 HEPeTyAApHBIM; pedsiTaM
IIPUXOANAOCH ITO4pabaThIBaTh.

B 1998 roay pekropom yHuBepcuTeTa ObLA 13-
6pan npodeccop B. C. baknupos. CeroaHs ectsb
BCe OCHOBaHIS yTBeP>KAaTh, UTO HTO OblA CYaCT-
AVBBIN BBIOOp. V1 XOTs moHavaay He Bce Haum-
HaHM: BHOBL M30paHHOTO peKTopa HaXOAUAN
IIOHMMaHUe, KAMMAT B YHUBEpCUTeTe cTaa I10-
cTenieHHO yayumatbesa. IOpa B3sacs 3a HOBYIO
KHUTY. Sl lepeANCTHIBaIO ee, BCIIOMMHAIO, B Ka-
KIX YCAOBMSX OHa CO3J4aBaslach, U He IlepecTaro
yauBaaThea IOpuHoIt 11eaeycrpeMaeHHOCTH, pa-
DOTOCITOCOOHOCTY U BBICOTE ITOCTaBAEHHON A4
ceOs naaHky. Kuura HammcaHa sICHO, ¢ HacTpo-
eHleM, C TOYHO I0400paHHBIMM snurpadamm
M IuTaTaMu. B Hell 4eTKO BhIgeA€HbI KAIOUEeBbIe
1po6aeMsl 1 cpOpMyAMpOBaHa O3NS aBTO-
pa. Huxak He mpocmaTpuBaeTcs, 4ToO nucaslach
OHa «B TPEeTBIO CMeHy», II0CAe HaIIpsI>KeHHOIO
pabouero gHsl.

Kunra 6n11a n3agana 8 2000 rogy. Haszosy pe-
1leH3eHTOB: Basentun Vlasmu /leGeab, AOKTOP
XMMUIYECKUX HaykK, IIpodeccop, 3aBeAyIOLInit
kadeaport Pusnmueckoit Xxumum XapbKOBCKOTO
HaIIOHAABHOIO YVHIBEpCUTETa; Basentun
Anartoabesnd TepThIX, JOKTOP XMMIYECKMX HaykK,
npogeccop, VincrurtyT xumun noepxnoct HAH
Yxpauner; I0puit fIxkosaesnu Puaaxkos, J0KTOp
XMMUIYeCKuX Hayk, npodeccop, HanmonaapHbiin
TeXHIYeCKNI1 yHuBepcuteT «KueBckmit moanrex-
HIYeCKUI MTHCTUTYT»; Butaanit KoncrantuHosma
JuuMupcknii, AOKTOpP XMMMUYEeCKUX Hayk, IIpo-
deccop, saseayrommii Kapeapoit (UMUECKON
xumun Knepckoro HalimoHaAbHOTO YHUBEpPCUTe-
ta uMmenu Tapaca Ilesuenko. Jas Tex, KTO 3Ha-
KOM C aKaJeMMUYeCKON CpeAoN TeX A€T, IIOHATHO,
YTO Ha3BaHHBbIE IMEHa CBUAETeAbCTBYIOT Kak 00
O4YeHb BHICOKOM YpOBHe pabOThl, TaK M O HeMa-
A0M aBTOpUTeTe, KOTOpHIit fOpa kK TOMy BpemeHn
1proOpeA B Hay4HBIX KpyTax.

B sauBape 2000 roga Auma 3ammTia KaHAU-
AATCKYIO auccepTranmio. Mot TekcT ToXe yxke
Op12 roToB. Becnoit mbl ¢ IOpoit nipeacrasuan
Haly pabOThl Ha KOOPAMHAIIMIOHHOM COBellla-
HuM 1o npobaeme «Heopranmueckass Xmumusi»
B lIBano-®pankoscke. S 3amurma auccepra-
uuio B HosAOpe, a IOpa B aAexkabOpe; B 0AMH AeHb
C HUM KaHAUAATCKYIO AMCCepPTaliMIoO 3alljUTIA
Azexcanap Karanosckuii. HemHormMm mosxe
AOKTOPCKYIO AMccepTaliuio 3amuTtuda Amans
ITaBaosHa /loruHoBa.

Hauaz0o HOBOro ThICsIYeA€TISI 0KA3aA0Ch A4S
Hac CBA3aHHBIM CO 3HAUMTEABHBIMU IlepeMeHa-
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Mu. Jdas IOpsl 3ammTa AOKTOPCKOM O3Hadala
repexo/, ¢ A0AKHOCTU JAOLleHTa Ha AO0AXKHOCTb
npodeccopa C OYeBUAHON IEPCIEKTUBON 3aBe-
AoBaHUA Kadpeapoit. S Ha BOIIpoOC geKaHa — 4ero
Tellepb XO4y — He pa3AyMbIBas Ja’ke TpUALLATU
KBHOBCKIX ceKyH OTBETIA: YCTONYMBYIO CTaB-
Ky crapiiero Hay4Horo. IlycTs gake He Beayliie-
ro, HO I1eAyIO 1 0e3 e>XXeroAHBIX YBOAbHEHUII 1
3aumcaennit. Ha Takon BapuaHT He cOoraacmacs
pextop. OH rOTOB OBIA BHIAEAUTD AASI MEHS CTaB-
Ky Ipodeccopa, HO He Hay4yHOTO COTpPyAHMKa.
“I He XOTea 3aHMMaTLCS IIpernojaBaHleM U Bce-
pbe3 IoAyMbIBaA O Ilepexode B OAUH U3 aKaje-
Mudeckux nHctuTyToB. Ho Ha apyroir garie Be-
coB ObLA0 He>XeAaHle paccTaBaThCs C YHUBEPCU-
TEeTOM U MHOTOAETHIE APY>KeCKle OTHOIIeHIs
¢ Baaepuem Amurpuesuuem, I0Opoii, apyrumn
koaaeramu. VI onm mnepesecuan. B ¢espase
2001 roga s mepemiea Ha IIperoJaBaTeAbCKYIO
paboTy Ha Kadeapy TEXHIUIECKOI XMMIH, KOTO-
poii 3aBegopaa yxe IOpa. Joaro He nepedbupaa-
Cs1 B BblJ€A€HHBIVI MHe KaOMHeT, TPyAHO paccra-
BaACs CO CTaBlllell IPUBLIYHON AabopaTopuent
VIII-33, HO B KOHIIe KOHIIOB >KM3Hb BOIIlAa B HO-
BYIO KO€IO.

2002 roa aobasma IOpe emie ase Becomble
poan. OH CO LIKOABHBIX AeT OblA OAUMIINAAHU-
koM; B 1977-1979 rogax BeICTyIIaa Ha peciry0an-
KaHCKIX U BCECOIO3HBIX IITKOABHBIX OAMMITIAAAX
o xumuy; B 1979 roay craa 3040TbIM Mejaau-
CTOM MeXAyHapodHou oammnuaabl. VI 3atem
COBEpIIIeHHO eCTeCTBeHHO BAMACS B PsiAbl Opra-
HU3aTOPOB oAuMINMad. B cocras xiopu ykpans-
CKOJ1 peciry0AMKaHCKOM OAMMIINAABI IIKOABHU-
KOB BIlepBble BoIlea B 1986 roay, Oyayun erre
acimpanTroM. B 2002 roay . M. Kouepra 1e-
pedaa eMy HOCT mIpeacejareas Xiopu. Mue He
A0BeAoch BcTpedatbesa ¢ ViBanom lBanosuuewm,
HO 51 MHOTO CABIIIIaAa 00 DTOM MacIITabHOM He-
CTaHAAPTHOM YeA0BEeKe, O er0 BHICOYANIIIeN Tpe-
©oBaTeABHOCTH K YPOBHIO ITPOBeAeHIsI OAMMIIN-
aj U HeOpAMHapHBIX YeA0Be4ecKMX KadecTBax.
Bri6op IOpnl B kauecTBe mpeeMHUKa — 9TO B
oIlpe/e/eHHOM CMBICJe BecoMasl XapaKTepuCTu-
ka. Tpenmposounsle cOoprl 1 PpopMUpOBaHUe
KOMaHAbl Ha MeXXAYHapOAHYIO OAMINaAy CTa-
AV IpOXOAUTDb B XapbKose, 1 IOpa BTsAHyA MeHs
B 9Ty AesATeAbHOCTD; 38 MHOM 3aKpeIllaach TeMa
«XUMMYecKas KMHeTUKa» U CBA3aHHLIE C Hell
BOIIPOCHL. XOPOIIIO 3Has U IOHMMAas IpaBuaa
urpsl, IOpa BHMMaTeAbHO HPOYUTHIBAA KOM-
MAEKT IIOATOTOBUTEABHBIX 3aJad M COCTABASA

N
Bxarouena B 5TOT cOOpHMK
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AAsl KaXKAO0Io IperiojasaTesl IlepedeHb TeM U
BOIIPOCOB, KOTOpPbIe Hy>KHO OBLA0 pa3oOpaTh co
IIKOABHMKaMM. 3aTeM Ha OCHOBaHUM KOHTPOAb-
HBIX paboOT M3 8 IpeTeHAeHTOB OTOMpPaAOCh
4 yyacTHMKa MeXAYHapOAHOI OAMMIIMaAbl. 3a
oaunHHaanaTh aeT — ¢ 2002 o 2012 roas! — nipea-
CTaBUTeAM YKpauHBI 3aBOeBaAll Ha MeXK/AyHa-
poaHbIX oammmnmajgax 44 meaaau: 9 3040THIX,
19 cepeOpsanbix 1 16 6ponsosbIX. Apyrumu cao-
BaMli, HM OAVH M3 yJaCTHMKOB He OCTaAcs 3a
gyeptoit. B 2014 roay IOpa mepeaaa scraderty
Koncrantnny I'aBpuaeHko, HO IOCKUABHOE y4a-
cTue B paboTe KOMaHABI IIPUHNMAA A0 IIOCAeA-
Hero.

24 mapta 2002 roga ymea u3 xusHu Visan
Esrenpesnu Tapamos. Y IOpn go0aBmaach
elfe 0O4Ha poAb — TAaBHBIN peJaKTOp >KypHada
UNIVERSITATES, xoropsmi Vsan Esrenbesnu
ocHosaa B 2000 roay B KayecTse AMCKYCCHMOHHOM
MAOIAAKM AAsl OOCY>KAEHUSI KAIOYEBBIX IIPO-
64em oOpaszosaHmsa u Haykn. Haaaaute paboty
yAaaoch He cpasy. Ecan mpocMoTpeTs >KypHaAabl
Tex AeT, To oOpaljaeT Ha ceOsl BHMMaHMe 3Ha-
4uTeAbHOe KOAMYEeCTBO MaTepualoB, KOTOpBIE
IOpa nmoarorosua cam. Tak OH BHITATMBAA CUTY-
anuio, AeMOHCTPUPYS U B BTOM KauecTBe CBOU
00513aT€AbHOCTb U Ka’KyIIyIOCs HEyTOMUMOCTb.
IOpa mpmaaraa MHOro ycmamit Aas paciiupe-
HUS Kpyra TeX, KOMy OAM3KM OCHOBHBIE MAen
’KypHada. Co BpeMeHeM >XYpHaa CyIlleCTBEHHO
pacimpua Kpyr aBTopos, IIpuoOpea cBoe ANUII0
U CBOIO YUTaTeAbCKYIO ay AUTOPUIO.

KesaHHBIN 11 A0ATOXAQHHBIN A1 MHOTMX OT-
nyck B fOpuH ctuap n oOpas >KM3HM IIpaKTude-
CKI He BIIMChIBaAcs. IToMHI0, roay B 1995 51 oT4bI1-
xaa B Kprimy, n IOpa npues:xaa Ha mapy HeAeab
IIPOCTO TaK OTAOXHYTH U IIOKyHaThcs B Mope. Ho
5TO OBLAO peAKUM UCKAIOueHMeM. BooOme ke
OTIYCK MCII0Ab30BaACs OOBIYHO A4Sl Hay4dHOI
paboOThHI U 3aBepIllleHN s MHOTOUMCAHHBIX He3a-
BepIIIeHHBIX AeA. JHaKOMCTBO C MUPOM U CMe-
Ha OOCTaHOBKM, Oe3 KOTOPBIX >KM3Hb He >KU3HB,
peaan30BbIBaANCh B XOAe IOe340K Ha MeXKAy-
HapoJHble OAMMIIMAAbI IIKOABHUKOB, Hay4HbIe
KoHpepeHIUN 1 CTaKupoBky. OAHOI M3 TaKMX
SIPKMX U TIOYYUTEeABHBIX IOe340K CTada CTaXKI-
poska B Kemopnasxe 8 2003 rogy. Ms1 moObiBaamn
taM 1o odepean: Opa B centadpe, 1 B OKTsAOpe.
Ilo uroram moesaxu OIyOAMKOBaAM CTaTbhiO B
UNIVERSITATES (Ne 3, 2004)*. IlpumepHo B
5TO Xe BpeM: IOpa Hauaa TecHOe coTpyAHMYe-
CTBO C O4HUM M3 BeAyIIuX XMMUKOB bpasuann



Hoc Erat in Fatis

npodeccopom Vommuraxoit T'ymukemom (yHu-
BepcuteT ropoga Kammnmuac), KoTopslit co Bpe-
MeHeM CTaA ITIOYeTHBIM ITpodeccopoM Halllero
yHUBepcuTera. B pamkax 9TOro MHOroJeTHero
corpyaumdectsa IOpa HeckoabKO pa3 e3amna B
Bpasuamio, HampaBasa Tyda CBOUX Y4e€HUKOB,
IpUHIMaA Opa3nAbCKIX KOAAer B XapbKOBe.

2004 rog — roa ABYXCOTAeTNs YHUBEpCUTeTa.
W xadeaprl TOKe, T.K. OHa Be4eT CBOIO VICTOPUIO
CO AHs OCHOBaHMs yHUBepcureta. ITonsaTHo, uto
K DTOI JaTe TOTOBMUANCH OCHOBaTeAbHO. B map-
Te 2004 roga IOpa craa nmpopekropom 1o y4ued-
HO-MeTOAYeCcKOll padoTe U MpUHNUMAaA ydacTue
B IIOATOTOBKe I00OmMAesl y>kKe B HOBOM KadecTse.
Ctuap 1 pUTM KU3HU B IIPUEMHOI 1 KaOuHeTe
npopekropa IV-59 3nHaunTeapHO M3MEHUAMCS.
IOpa u panbire Obl4 IOCTOSHHO Ileperpy>keH
AeAaMM U 3aMBbICAaMU, BCe CTapaAcs AeAaTh Obl-
CTPO M OPraHM30BaHHO, KOHIIEHTPUPOBAHHO.
Temneps cBOVI Ka3aBIIMIICS HeCdyepIlaeMBbIM I10-
TeHIMaA IIPeACTOsA0 PpaclpOCTPaHUTh Ha HO-
BBIVI HEMaAblll KpyT 00s3aHHOCTell. B mpuemnoi
nmomMuMo cexperaps Hataasu Baaaumuposnbr
PacII0A0XUANCH TaKXKe pyKoBogureab Metoau-
gyeckoro 1eHTpa Tarpsna AaexceeBHa Mapkosa
n Vpuna Huxoaaesna JoH4nK, KOTopas 3aHU-
MaJach pasBUTUEM WU3AaTeAbCKON AeATeAbHO-
CTU U, B 4aCTHOCTHU, I0OMAEMHBIMYU U3AaHUIMIU.
Bosnukaa pacnoaararonias arMocdepa MO3UTH-
Ba 1 HalleA€HHOCTH Ha pe3yabTart. IIpyu sTOM Bee
roAbl pabOTEI B AOAKHOCTM IpopekTopa IOpa
IIOYTU BCerja yTpoM IpUXoaua Ha Kadeapy 1
3aKaH4YlBaA CBOV pabo4Nil AeHb TOXKe Ha Kadea-
pe, Hepeaxo B 9-10 yacos Beuepa. OH npnuaaraa
MHOTO YCUANIL, YTOOBI COXPaHUTh Ha AOCTOTHOM
YPOBHE Hay4HYIO KOMIIOHEHTY CBOeJ >KU3HI.

XMMMKM HOATOTOBMAM K I00MAeI0  cIie-
IIMaAbHBIN BBIIYCK cepum «Xumus» Becrnuka
XapbKOBCKOTO HAIIMIOHAAbLHOTO YHMBepCUTeTa
nmenn B. H. Kapasnna, B KOTOpBIN BOIILAM MaTe-
puaabl 1o ucropuu paxyaprera M 0030pHbIe CTa-
TbU Prospecte (Self-review) cOTpyAHUKOB (paKyAb-
teta. Cratest HOpo (coBmectno ¢ C. MepHbIM)
«Energetic heterogeneity of sorbents: numerical
calculation of affinity distributions» mpeacrasmn-
Aa OAHO U3 OCHOBHBIX HaIlpaBA€HUII ero Hayd-
HOI AesITeAbHOCTH.

Uro kacaercs ro0Omaess kadeapsl, MBI IIpO-
CMOTpeAU MHOXEeCTBO apXMBHBIX MaTepualos,
coxpanusimxcsa B IIHDB, caeaaam nHoBble cren-
ABl, TIpeACcTaBAsIoNIye ucropuio kagpeapsr. V Ha-
KOHeII-TO OIlpeAeANANCh C HOBBIM Ha3BaHUEM:

X
BxaroueHa B 9TOT cCOOPHUK
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Kadeapa XMMUYIECKOTO  MaTepuaAoBeAeHI
(c mapra 2004 roga). IloHATHO, YTO MOATIOTOB-
Ka I00Maes yHMUBepcHUTeTa CTOsla Ha IIepPBOM
MecTe, OTHMMaJda MHOIO BpeMeHN U CHUA.
IlosTOMy mpasgHoBaHMe I00mMAes Kadeapnl
oraoxuan. CeMmmuHap «AKTyaabHBIEe Ipo0ae-
MBI XMMMYECKOTO MaTepualoBeJeHUs» IIpoBe-
aun toapko B Mae 2005 roga. Martepmaanr »To-
ro cemmuHapa onyOanukosaHsl B 13(36) BbIITycke
cepun «Xumus». B yactnocty, n FOpuna craTbsa
«200 aet xadpegpe XMMIUECKOTO MaTep1aloBee-
H1s1 XapbKOBCKOTO HaIlMIOHAAbHOTO YHUBEPCUTe-
ta umenu B. H. Kapasuna»*.

ITocTerieHHO BCce HOBBIE pOAU OBLAV OCBOEHB,
TarbsHa AaekceeBHa BepHyAach Ha IPUBBIYHOE
Mecto, Vpuna HukoaaesHa oOpeaa 40AKHOCTD I
Kabuner aupexTopa VaaaTeancTsa, B IpueMHOIN
cTaao 3ameTHO criokornee. Y Opol nossuaack
BO3MOXKHOCTb 0OAbllle BpeMeHM YAeAsIThb Hayd-
HOI1 paborte. ITocae n3psigHOTO NepepbiBa CTaAl
3aIuIaTh KaHAUAATCKMe AMCCepTaliy ydeHU-
xu: B 2008 roay V. B. Xpucrenko n 9. Marocco
(bpasnans), s 2009 A. B. IlanTeaeiiMoHOB, B
2010 C. B. Kopnees, B 2013 . H. Ilymkapesa.
B 2016 roay nosiBuacs miepBblii HAyYHBIV BHYK —
O. C. TxaueHKO, 3aIIUTUBIINII AVCCePTaLINIO
noa pykosoactsoM A. B. Ilanreaerimonosa.
B 2010 roay xadeapa momoaHmaach eme od-
HIM AOKTOPOM HayK — 3alllUTUA AMCCepTalllIO
B. B. MBanos. IOpa Bcerga uckpenne pagosaacs
ycrexaM Y4YeHUKOB U KOAJer, IOXKaAyl, aaxe
0oas1te, yem csouM. [locae Boaoaunoir sarm-
TBI ITYTAMBBIM TOHOM cKa3aa MHe: «Hy, Tenepn
Aake ecau U IOMpy, Kadegpa He IIpoIajer».
CeroaHsa »Ta (ppasa 3By4UT COBCEM He Tak, Kak
Toraa. Hey>xean oH 4To-TO mpeAdyBcTBOBaA?

CosceM yx HeoxmaaHHo A4 MeH:s IOpa
B3BaAlA Ha ceOsl M AOMOAHUTEAbHBIE IIPerio-
AaBaTeAbcKne oOsa3aHHOCTU. Ilocae yxosa Ha
nencuio B 2012 roay . B. MupomHuk scraa
BOIIPOC, 4TO AeaaTb ¢ Kypcom BMC — oanmm n3
OCHOBHBIX KadeapaabHBIX Kypcos. HemHoro
rokoaebasmcy, IOpa pemna B3ATBCA 3a DTOT
Kypc Ha napy c P. IO. Vapsaienko, a nosaHee —
¢ A. b. 3axapospiM. OH cunMTaa NpUHLINUIINAAB-
HO BaXXHBIM cJeAaTb DTOT KYpC COBPEeMEHHBIM,
aKIIeHTUPOBaB €ro (PU3MKO-XMMUYECKYIO YacTb.
M Baoxmna B 910 HeMaAa0 cua. CoxpaHsis 4aBHIOIO
TpaAuLINIO, OH He TOABKO UNTaA A€KIJUM, HO U Bea
2AabOpaTOPHBII IIPAaKTUKYM B OAHOI U3 IPYIIIIL.

KpacHoil HUTBIO HPOXOAUT yepe3 BCe TOABI
BOCIIOMIUHaHMII ~ HedpopMaabHOe  OOIIeHye
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B popMate Jaenutuii y Baaepusa Amurpuesnda
Opaosa, Auaum  IlaBaosHsl  /ormHoBOI,
Huxkoaass Oraposnua Muegaosa-Ilerpocsana u
Apyrux koaaer. OOcy>k/JeHMe HacyIIHBIX pabo-
9IX U XKM3HEHHBIX BOIIPOCOB BIIePeMeIIKy C HO-
BOCTSIMU, ICTOPMYECKMMM DKCKypcaMM, ITyTKa-
mun. IOpa aerko nogaep>kusaa ob1eHne Ha A10-
Oble TeMbl, MMeA CBOe XOPOIIO MOTUBUPOBaH-
HOe MHeHIe IO BCeM KAIOYeBBIM IIpoDaemaM,
HepeAKO 4nTaa I10 IaMsATH CTUXM, Yallle ApyTuX
AxmaroBy. K Hemy Hepeako oOpamjaauch 3a
coBeTaMM IO CaMbIM pa3HBIM Borpocam. IOpa
IpUTATUBaA K ceDe A10Aeli, 11 Koraa ObIBaa Ha Ka-
deape, y Hero B KabuHeTe, KaK IIpaBU10, OBLAO
MHOTI'0AI0AHO.

B mae 2016 IOpa craa nepBbIM IPOPEKTOPOM.
DTO 03HaYal10 HEOOXOAMMOCTH CHOBa Ilepepac-
IpeAeAUThb BpeMs B II0Ab3Y agMUHICTPaTUBHON
paboTel. PUTM >XM3HU CTaa HampsKeHHee, Bpe-
MeHI Ha HepopMaabHOe OOIIeHNe C APY3bIMU U
KO/A/Aeramu Bce MeHblle. TUIIMYHOI CTala Takas
cutyanys. OH 3aX04114 KO MHe Be4epOM, 40BOAb-
HO 11034HO, U ropopua: «Ects Tema, Hago Obl ee
CIIOKOITHO 00CyAuTh». V1 ... HaumHaAuCh TeAePoH-
HBle 3BOHKI; MHOTVe 3 HMX, Ha MOJI B3IA44, Aa-
aexo He HeoOXxoaumele. CIIOKOIHO ITOTOBOPUTD
He y/AaBaaoch Jdaxke Bedepamu. ITosTomy s mpak-
TUYeCK) Ilepectaa 3BOHUTh eMy Ha MOOMABHBI,
XOTsI TBepA0 3Haa, 4TO OH A1OO BO3bMeT TPyOKy,
AnMOO TIepe3BOHUT IPU IIePBOI BO3MOKHOCTMU.
Bce BO3HMKalOIIMe BOIIPOCH CTapaACs PelnTh
IIOCPeACTBOM 9AeKTpOoHHON mouThl. Crap mep-
BBIM IpopekTopoM, IOpa He M3aMeHna odwryaro
HauMHaTh U 3aKaH4YMBaTh paboOuMil 4eHb B CBOEM
KabunHere Ha Kadegpe. YXoaua HO-IIpeXXHEMY
1o3aHo. Yac nepea yxogoM — 9T0 OB110 BpeMsI U
OOIIeHNs, U pellleHNs HaCyITHBIX IIPO0AeM.

briao BMAHO, YTO CMABHO 3aHAT, OBILAO He
OuyeHb ITOHATHO, YeM MMeHHO. Ha Bce pasrosopsl
0 He0DXOAUMOCTH ITepeJOXHYTh U YAeAUTh BHU-
MaHIe CBOeMY 340pOBBIO KpaTKO U 0AHOOOpa3-
HO OTBeyaa: HeKOrJa. 3aBapuBaad oOdepejHYIO
Janiky Kode 1 3aKypupaa ouepeAHyIO Curapery.
B Kxakoi1-To MOMEHT BpoJe HacTyIIIA IIpOCBeT.
IOpa 3ammea Ko MHe 4OBOABHBIN U BPYy4YlA Halle-
yaTaHHOe HOBOe «IToa0:xeHne 06 yueGHOM TTpoO-
necce». Craao IIOHsITHEE, YeM OH OblA 3aHAT B
nocaeanee spems. Ho ouenn ObICTPO MOABMANCDH

10. B. XonuH

HOBbIe M3MEeHeHIsI B 3aKOHOAaTeAbCTBe U HeoO-
XOAMMOCTb BHOCUTH AOIOAHUTEAbHBIE M3MeHe-
Hus B Iloaoxxenne. Kapyceas 3akpyTuaacs erge
OnIcTpee.

[leperpy:xeHHOCTh AeaaMu U OOLeHUEM He
CMelIllaay OPUMEeHTUPBI U He CHMKaAU HOTped-
HOCTb B ye AMHEHHOM TBOPYeCTBe, HO BBIKpauBaTh
AAs1 DTOTO BpeMsI CTaHOBMAOCH BCe CAOXKHee.

boaee-menee  cmokomHO  yJAaaoch  HO-
obmarscst 4 ampeas 2017 roaa, B AeHb
IOpunoro 55-aetmns, B moezge Xapbkos-/1bBOB.
Hecmotpsa na Bcro samstocts, IOpa neoxxu-
AAaHHO pellnA IPUHATL ydacTue B IIpoBeje-
H1M BceykpamHCKOI CTyAeHYeCKO! OAMMIIN-
aApl 1O XMMUM, XOTS OT STUX OAUMIINAA B I10-
caeaHee Bpems oromiea. JeHs poxkaeHus Obla
OTMeYeH TPaAUIIMOHHON BapeHol KoAa0acoli,
IIOAHOM TPe3BOCTBIO U OOCY>XXAeHMeM MHO-
rouylncAeHHbIX Haxkonusmuxcs TeM. Ilo npu-
esae Bo /lbBOB Oblaa ellle CBOOOAHAas IepBast
IIOA0BMHA AHS — MBI CXOAMAU B MYy3ell MKOH
U, TOAB3YSCHh ITPEKPACHON I1Or0AO0N, IPOTy-
ASLAVICH IIO0 CTapoMy ropody. Beuepom — mo-
cJe TeCTOBOIO Typa — BCTpeda C APY3bsIMU U
KO//eraMl, MHOTH€ 13 KOTOPBIX y4acTBYIOT 1
B CTYA€HYECKUX, U B IIIKOABHBIX OAVMIINAAAX.
IToaseaenns nroros IOpa He g0XKgaaca u Ha
BTOpOI AeHb yexaa B Xapbkos. CHOBa 3aHsI-
TOCTbD.

28 amnpeas lOpa nossuacs nHa kadeape Ha-
MHOIO paHbIlle OOBIYHOrO. DTO OBlA AeHb (a-
KyAbTeTa. 3alrea KO MHe 1 cKasaa: «Tak xopo-
1110, CerOAH: HIuero He 6oanr. IToraem Ko Mue».
ITo3Baa Apyrux cOTPYAHMKOB, 3aB3a410Ch OOIIIe-
Hue. [TonytHo IOpa pemtaa 1o teaepoHy Teky-
I1ie OpraHu3aIOHHbIe BOIpOckhl. Bee Ob1a0 Kak
OOBIYHO B DTOT NPa3AHNYHBIN 4451 (paKyabTeTa
Aaenb. Kro-to mpuxoama, xro-to yxoama. Ho
IepBbIX OBL10 OOABIIIE, U B KaOMHeTe coOpaa0ch
HeMaao0 aiogei. IOpa sABHO OblA B HAaCTPOEHUM.
3araaHnpoBaa Ha CAeAyIOIIUIL AeHb paboTy Ha
HOBBIM Hay4YHBIM ITPOEKTOM.

Ms1 pacripomiaancs, Kak 9To ObIBaAO BpeMms
OT BpeMeH!, B TaKCH, BO34e Moero goma. Sl BbI-
11e/, a OHU ¢ AHTOHOM I1oexaau gaabiie. Hudro
B ®TOT Oe3MATEXHBbI Bedep He IpejBelaso
6eanr. Ho uepes aBa gHs1 444 MeHs HadaAach CO-
BCeM ApyTast XKU3Hb.
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pamkas uH¢gpopmayus

0 coaemopax nybnukayud,
asmopax 60CNOMUHAHUU
u 11005X Ha hpomozpacpusx

Babywica no mamepunicxoti Auriuu. Cagorosa Audus I'puzopvesna. 25.11.1912, Xapvkos — 17.02.1994, Xapvkos.

B 1936 200y oxoruura Xapbkosckuti uHCMumym urxernepos xeaesnodopoxtozo mparcnopma umenu C. M. Kuposa
10 CNeUUaAbHOCIU « DKCHAYAMAUUA KeAe3HBIX dopoz». Pabomara na FOxHoil xeare3Hoil dopoze HA pasHbIX JOAKHOCIAX;
c aneaps 1952 200a — samecmuimerb HAYAAbHUKA HAAHOE0-IKOHOMUUECKOZ0 OMMOCAA.

Mama. Xoauna Taruna Amnamorvesna. 24.12.1937, Mpxymck — 10.08.2018, Xapvkos. B 1945 200y oxot-
yuAa ¢ 30A0moii medarvto cpedutoro ukory Ne 136, 6 1961 200y — Xapviosckuti MeOUUUHCKUL UHCHIUIMYM
no cneyuarorocmu  «Canumapus». Tpydosyro desmervocmv  Hauara 6 Kynaeseyxoti  paiionHoil  00AbHUle
(1961-1965). Boavuiyto uacmo xustu npopabomara Ha AoposxHoil canumapHo-anudemuorozutieckoti cmaryuu FOxHoii xe-
Aesmoti dopozu (1965-1994), 6oree 20 Aem 6 doaxcHocmu 3asedyrouleis omoderom. 3amem, Jo evixoda na nercuto 6 1998 200y,
6 Jopoxcroii noAuKAunuke spaiom-urgexyuonucmom. B 1993 200y 6 snax npusnanus dorzoremeii 0esynpedroil padomot
HA KeAe3H00oposkHoM mparcnopme u 6 Ynpasaeruu FOxHoii xKeAesHoti opozy NOAYHUAA HOCHOAHHIL NPONYCK emepana.

Aszapenkos Hukoaait Aaekceesuu. Jokrop Ppuamko-MateMaTUIeCKUX HayK, npodeccop, akajemuk HAH
YKpanHsl, 3aCAy>KeHHBI AesiTeAb HayKU U TeXHUKM YKpauHbl, IPOPeKTOp I10 HayyHO-IleAarormdeckoir padore
XapbKOBCKOTO HaIMOHaAbHOTO YHUBepcuTteTa nMenu B. H. Kapasnna.

AzekcanaposBaaaumup Bukroposuu. Kanauaart skoHoMmdeckux Hayk, mpodeccop, supekrop Kapasuuckoit
IITKOABI OM3Heca, B 1999-2016 rogax mepBhIil IPOpeKTOp XapbKOBCKOTO HAllMIOHA/ABHOTO YHMBEpPCUTETa IMEHU
B. H. Kapasuna.

Awmarope Kpucruan (Amatore Christian). Bergarommiicst XuMuk, AevicrsuteabHsl 4ieH AH @panrn.

Anronosnu Baaepnit I[Tapaosuy. JoKTop XMMIIECKMX HayK, IIpodeccop, 3aBeAyIOIuii 0T4eA0M aHaAUTH-
YeCKOV XMMUM U (PUBUKO-XMMUN KOOPAMHAIIMOHHBIX CoeAVHeHnT PU3NKO-XMIIeCcKOTO MHCTUTYTa MMeH!
A. B. borarckoro AH Ykpauns! (Ogecca), Bxoaut B mpe3uauym Hayanoro cosera HAH Ykpauns! 1o mpo6aeme
«AHaaUTIYeCKas XUMU».

baxupos Buap Casbanosud. JOKTOp COIIMOAOIMYECKMX Hayk, mnpodeccop, akademmk HAH Ykpanmsi,
yaeH-KoppecrioHgenT HAIITH VYxpamubl, 3acAy>KeHHBINI JesTeAb HayKM U TeXHMKU YKpaUHBI, PeKTop
XapbpKOBCKOTO HalMMOHaAbHOTO yHUBepcuTeTa nMenn B. H. Kapasnna.

bensenyrtu Dauacon (Edilson Valmir Benvenutti). ITpodeccop Pesepaasnoro yausepcurera Puy-I'panau-
2ay-Cya (bpasuans). Crnenmaaucr B 004acT HeOPTaHMYECKOM XMMMM M XMMUM HaHOCTPYKTYPMPOBaHHBIX
Martepuaaos. OcHOBHbBIe HallpaBAeHNs Hay4HBIX MCCAeAOBaHUI — XUMMMs TMOPUAHBIX MaTepualoB Ha OCHOBe
AVOKCHAA KPeMHIs, MEeTO/, 301b-TeAbCHHTEe3a, ONITHYeCcKIe, DAeKTPOXUMIYecKe YCTPOIICTBa, KaTaAu3aTOpPEL,
aAcopOeHBl, CeHCOPhI 1 OMIOCEHCOPHI.
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baank Aspam bopncosma (1933-2007). JoKTop XMMM4IecKnX Hayk, IIpodeccop, 3acAy>KeHHBIN AesATeab Hay-
KIM ¥ TEXHMKY Y KpaHbl, MHOTHIE TOABI 3aBeJ0Bal OTAe/10M aHaAUTIIeCKON XM PYHKIIMOHAABHBIX MaTepua-
208 1 00BeKTOB OKpy>Kaomeit cpeasl HTK «/HCcTHTYT MOHOKpMCcTaaa08» HAH Ykpannsr, B 1994-2002 rogax
3aMeCTUTeAb AVPeKTOpa DTOTO MHCTUTYTA, IO COBMECTUTEALCTBY 40ATOe BpeM:l Obla ITpodeccopoM KadeApr
XMMMYECKOI MeTpoaoruy XapbKOBCKOTO HalliOHaAbHOTO yHUBepcuTeTa mMenn B. H. Kapasnuna; Bxoaua B ripe-
sauauym Hayanoro cosera HAH Yxpauns: o mpotaeme « AHaANTUYECKAS XUMI».

byraesckmit Aaekcanap Anaroasesud (1937-2018). JokTop XMMMIecKux HayK, Ipogeccop, BLIITYCKHMK Kade-
ApPBI XMMIYeCKoiT MeTpoaorny KapasmuHckoro yHusepcureTa, Ha KOTOPOI BIIOCAEACTBUM paboTaa BCIO JKU3HB,
¢ 1995 roaa B A40A>KHOCTHU TIpodeccopa; HAyIHBIN PYKOBOANTEAD KaHAMAATCKOM gucceptanyu 10. B. Xoanna.

Bepranus Bsuecaas Vicaakosid. JoKTOp XMMUYeCKMX HayK, mpodeccop KadeApbl aHAAMTUIECKON XUMUM,
3acay>kKeHHbII Tpodeccop OMCKOTO rocyAapcTBeHHOTO YHUBEPCUTETa.

Bunnukosa Haraabs AnaroabesHa. /JOKTOp HOAMUTUYECKMX HAyK, AOLEHT (PuA0coPcKoro ¢akyabTeTa,
Yuenslit cekperaph XapbKOBCKOTO HallOHAABHOTO yHUBepcuteTa nMenn B. H. Kapasnna.

Boitaokosa Tareana VBanosHa. Yunreab xumum XapbKoBckoit TuMHasum Ne 47, 8 2012 roay pykoBoAUTeAb
KOMaHABI XapbKOBCKOI 06.1acTy Ha BeeykpanHCkolt XMMMIecKoli OAMMIINaje MIKOABHIKOB.

Boaxos Cepreit Bacuavesna (1935-2016). Joxrop XmmMudecknx Hayk, mpodeccop, akagemuk HAH Yxpaunsr,
3aCAy>KeHHBIN aesTeAb HaYKM U TeXHMKM YKpauHbl, daypear ['ocysapcTseHHOI TpeMun YKpauHbl B 004acT
HayKu U TexHUKu. Bes mpodeccnonasbnas gedareabHOCTD cBia3zaHa ¢ VIHcTuTyToM oOImell 1 HeopraHMIecKomn
XMMUH, TA€ OH IIPOIIEA IIyTh OT MHXKeHepa 40 AUPeKTOpa MHCTUTYTa; MHOTOAETHII npecedaTeab Hayanoro
coseta HAH Yxpanue! mo mpo6.4eMaM HeOpTaHMIECKON XUMMUM, 4AeHoM KoTtoporo 6514 10. B. Xoaus.

Boaouniok Amutpuit Muxaiiaosmd. JoKTOp XUMUIeCKUX HaykK, ITpodgeccop kadeapsl CyIrpaMoAeKyAspHOI
xumuu VIHcTuTyTa BRIcOKUX TexHoaoruii Kuesckoro HanmoHaAbHOTo yHuBepcuTeTa uMeHnn Tapaca IlesueHko,
3aBeAyIOIINiI OTAEAOM XUMMM OMOAOTMYECKM aKTUBHBIX BemlecTB VIHcTuTyTa Oopranmyeckor xmmmu HAH
Ykpaunel, 4aeH xiopu MexayHapoaHoit MeHaeaeeBcKol oAuMInaAbl 1o XuMum u BeeykpanHckoit xummye-
CKOM OAUMIIMAABI.

Bopo0Oresa Aoamnaa VsanosHa. Kananaat 6moaormueckux Hayk, AOLIEHT, AeKaH O10A0TIeCcKOro QpaKyAb-
Teta (2005-2016), 3aBeayromas kadeapoit reHeTuky u nuuroaornu (2005-2016) XapbKOBCKOTO HaIllIOHAaABHOTO
yuusepcutera umenu B. H. Kapasnna.

I'abpmaenko Koncrantun Cepreesnu. KaHamaaT XuMMMYeCKMX HayK, CTapIINMIi Hay4dHBIA COTPYAHUK
Kuesckoro HanmonaapHoro yuusepcutera nmenn Tapaca Illesuenko, mpeaceaaTtean Xwopu Beeykpannckori xu-
MMUYECKON 0AMMIINaAbl IKOABHUKOB, mpeeMHUK I0. B. Xoanna Ha sTOM 1nocry.

I'mpka rops Aaexcanaposud. JoKTop Ppu3NKO-MaTeMaTHIeCKUX HayK, Tpogeccop, YAeH-KOPpPeCIIOHAEHT
HAH Yxpannsl, gexa" GpU3NKO-TEXHIIECKOTO PaKyabTeTa XapbKOBCKOTO HAI[MIOHAAbHOTO YHUBEPCUTETa IMe-
Hu B. H. Kapasnna.

I'opaase Anna Baagumuposna. 3amecturteas aupexkropa LlenTpa casizeii ¢ o01ecTseHHOCTHIO XapbKOBCKOTO
HallMOHaAbHOTO YHUBepcuTeTa uMenn B. H. Kapasuna.

I'puroposuu Aaekceit Baagucaasosnu. Kananaar XxuMmuueckmnx Hayk, CTapIlnii HaydHbii coTpyaauk HIM
Xumun XapbKOBCKOTO HallMIOHAABHOTO yHUBepcuTeTa umenu B. H. Kapasuna.

T'ymkem VMommraka (Yoshitaka Gushikem). ITpodeccop T'ocyaapcrsennoro yuusepcutera r. Kammmnac
(bpasnanst). Oxoruna ¢gaxyasrer xumun YHusepcutera Can-llayay (1966) n moaydna A0OKTOPCKYIO CTETIeHD IO
XuMuH B ToM >Xe yHusepcutete (1971). Cnerimaanct B 061actu HeopraHmdeckon xumun. Iloaydana Heckoabko
Harpag, cpeau KoTophix: Premio Zeferino Vaz (camoMy mpoaykrusHOMY uccaeaosareaio); [Ipemus xypHaasa
Bbpasnanckoro xummaeckoro odmmecrsa (2003). IloueTnsiit 40kTop XapbhKOBCKOTO HAITMOHAABHOTO YHUBEPCUTETa
umenu B. H. Kapasuna. Yaen Axagemnn Hayk mrara Can-Ilayay (2007); Opaen «3a Hay4HbIe 3aCAyIM» KaTe-
ropun «Komengagop» (2008). AevictsuteanHslli uaeH bpasnanckoit akagemuu Hayk (2009); Megaanr Dayapao
Ax. C. Buan (2009).
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Aecenko Cepreit Muxariaosmy. JOKTOp XMMHYECKMX HayK, Ipodeccop, 3aBeAyIOIINiI OTA€AOM Opra-
Hygeckoi u 6uoopranngeckoit xumnuyu HTK «/HCTUTYT MOHOKpuUCTaA108», ognorpynnuuk 0. B. Xoauna,
«CO-0AMMIIMAAHNUK» ¥ APYT CO IIKOABHEIX BPEMEH.

Aonuuk Vipuna Hukoaaesna. Aupekrop M3saareanctsa XapbKOBCKOTO HAIIMIOHAABHOTO YHUBEPCUTETa MMe-
Hu B. H. Kapasnna.

Aoc Cantoc Mupuan (Mirian Paula dos Santos). [Ipertogasareas I'ocyaapcrsennoro ynusepcurera Ilayancra
Kyano ge Mecknura ®uanio (bpasmans). Vimeer crenens PhD B I'ocyaapcrsennom ynusepcutete Kammunaca
1o Heopranmdeckoit xumun (2007). Crieninaanct B 061acTy HEOPTaHMIECKOI XVMMUM C aKL[eHTOM Ha Andpak-
LNIO PEHTTeHOBCKUX Aydeli, KOOPAMHALMOHHEIE COeAMHeHNsI (KOMILAEKCH MePexXOAHBIX MeTaAA0B) U XUMMUIO
MaTepuaaoB.

Apbstakos Ceprent Baaguvmuposnu. KanguaaTr mcropmieckux HayK, AOLEeHT Kadedpbl MCTOPUM ApPeBHETO
MUpa U CpeJHIX BeKOB XapbKOBCKOTO HallMOHa/AbHOIO YHUBepcuTeTa nmenn B. H. Kapasuna, aupekrop yHu-
BEPCUTETCKOTO ANIIes.

Epaaxosa Maprapura Jdmurpuesna. HavaabHnk oraesa AoKyMeHTaluy XapbKOBCKOTO HaIlMOHaAbHOTO
yausepcutera umenn B. H. Kapasnna.

Epemnn Baanm Baaanmmposud. Jokrop $usmMko-MaTeMaTHIecKnX Hayk, Ipodeccop Kadepsl pusmde-
CKOM XuMMm MOCKOBCKOTO rocy4apCcTBeHHOTO yHuBepcuTeTa umenu M. B. /lomoHOCOBa, 4pyr 1 MHOTOAETHUIA
copatHuk IO. B. XoanHa 11o Me>XayHapOAHBIM XMMUYECKUM OAMMIIMaAaM.

Knxoa Ozer AnatoaveBnmd. KanAmaaT XMMIMYecKuX HayK, Hay4HBIN COTPYAHMK /labopaTopuy KOMIIBIO-
TtepHoit xumnu HTK «V/IHCTUTYT MOHOKpMCTaA40B»; KypaTop KAacca Ha 4 »Tane BceykpanHCKOM XMMIMYeCcKOil
OAVMIINAABI IITKOABHUKOB.

3asropoannii Anatoanii AutoHosnd (1958-2012). Kanamaar pusnko-mateMaTHIeCKIX HayK, AOLIEHT, Ha-
JaAbHUK yaeOHoT yactn (1999-2005), aexan ¢pusmdeckoro gakyasrera (¢ 2005 roga), 3aBeAyrommit Kadpeapoir
¢pusnxm Huskux remmeparyp (c 2011 roaa) XapbkoBCKOTo HallMOHAABHOTO yHUBepcuTeTa uMenn B. H. Kapasuna.

3aiues Baagumup Huxoaaesmd. JOKTOp XMMHUYECKMX Hayk, IHpodeccop, daeH-KoppecrnoHieHT HAH
Ykpaunbl. 3akoHuma Kuesckmii nHanmonaabHbli yHuBepcuteT (1981), crunenguar bpuranckoro Coseta
(Beankobpurammsa) n @yadpaiir (CHIA), aaypear 'ocyaapcTBeHHOV IpeMny YKpauHBEI B 004acTy HayKM U
texuukn. C 1991 no 2014 roa paboraa 8 Kuesckom HanmonaabHoM yHuBepcuteTe uMmenu Tapaca Illesuenko.
B nacrosmee spemst mpodeccop Ilarickoro karoandgeckoro yausepcutera Puo-ge-Xaneitpo. Hayunoe corpya-
HmgecTBo ¢ 1O. B. Xoannom Hauaa c 1986 roaa, co BpeMeHeM OHO Ilepepocao B KPerKyIo Apy>k0y. CoBMecTHO
ory0AMKOBaHbI O4HA MOHOTPagusi M MHOTO HAay4IHBIX CTaTell.

3aaroboscknii Vapsa Visanosua (1929-2013). doxTop pusnko-MareMaTIecKmX HayK, mpodeccop, 4AeH-Kop-
pectiongenT HAH Vkpaunel, 3acaykeHHbII gesiteab Hayku u TexHuku YCCP, aaypeat T'ocysapcrsenHoi
npemyun YCCP n T'ocysapcTseHHOl nmpeMmuy YKpauHBI B 004acTy HayKM UM TeXHUKM, ITOYETHBIN TIpakAa-
HUMH I. XapbKOBa, IPOPEKTOp IO Hay4HOI paboTe XapbKOBCKOIO HAIIMOHA/ABHOTO YHMBEpPCHUTeTa MMEHH
B. H. Kapasuna (1967-2013).

3anopoxxer Vipuna AaexcanaposHa. Beirryckaniia xmMirdaeckoro ¢gpakyabTera XapbKOBCKOTO HallMIOHAABHOTO
yansepcutera nMmenu B. H. Kapasuna, cepebpsnas megaancrka 44 MexxAyHapoaHO XMMIYECKOM OAMMIINAAbL

mkoapHUKOB (CIIIA, 2012).

3anoposxer; Oarra AaroHosHa (1958-2019). JokTop XxmMmdaecknx Hayk, Impodeccop, 3asedyomtas Kadea-
oIt aHaauTHMaeckoy xumun KrueBckoro HalmoHaapbHOTO YHUBepcuTeTa uMeHn Tapaca IlleBueHko.
y

3axapos Anron bopucosuu. Kanangar XxumMmdaeckux HayK, 40LEHT Kadpeaphl XUMIIECKOTO MaTepualoBee-
H11s1 XapbKOBCKOTO HaIlMOHAABHOTO yHUBepcuteTa nMenn B. H. Kapasnna.

3mumii Anans Huxoaaesna. Kanamaar conmoaornyecknx Hayk, pyKOBOAUTeAb IIpecc-CAy>KObI LleHTpa cBs-
3eli ¢ 0OIeCTBEHHOCTLIO XaphKOBCKOTO HAIlMOHAALHOTO YHUBepcuTeTa nmenu B. H. Kapasuna.
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3oaoros IOpmit Azaekcanaposuu. JOKTOp XMMUYeCKMX Hayk, Inpodeccop, akajdemuk PAH, aaypeat
I'ocyaapcrsennoit mpemun CCCP, saBesyommuit kadpeapoit aHaAMTIUIECKOV XMMIUY XUMIIecKoro ¢paKkyabTeTa
MoCKOBCKOTO TOCyAapCTBEHHOTO yHUBepcuTeTa uMenn M. B. lomonocoza.

3yomann Vsan ['eopruesny. JoKTOp TeXHMYECKUX HAyK, Ipodeccop, 3aselyIoniuit Kadpeapoit TeXHIIeCKOl
XMMMM XapbKOBCKOI'O HallIOHaAbHOTO yHMBepcuteTa uMenn B. H. Kapasuna (1990-2001).

Mpanos Baaaumup Beneaukrosmd. JOKTOp XMMHIUYECKMX Hayk, Ipodeccop KadeApbl XUMUIECKOTO MaTe-
puazsoBegeHuss XapbKOBCKOTO HallMOHAABHOTO yHUBepcuTeTa uMmenu B. H. Kapasuna.

Vpanosa Hartaaps BasentnrHoBHa. CTapmmii nmpemnogasaTeab Kadpeapsl TeOpUM KyAbTYypHl U praocopun
HayKM XapbKOBCKOIO HallMOHaAbHOro yHmuBepcutera umeHnm B. H. Kapasnuna; anpexTop KyAbTypHO-IIpOCBe-
TUTEALCKOTO IIeHTpPa COBpeMeHHOTO McKyccTba «Epmunaos LleHTp»; MCIIOAHUTEABHBIN AMPEeKTOp Accolyanun
BBIITYCKHMKOB, ITpernoJasarteael 1 4pyseit XapbKOBCKOTO HallMOHaAbHOTO YHIBepcuTteTa nMmenu B. H. Kapasuna.

Karanosckas Tarbsana EsrennesHa. JOKTOpP I0pUANIECKIX HAYK, ITPOdeccop, 3aCAy>KeHHBIN IOPUCT Y KPauHEI,
AeKaH 10puandeckoro ¢axyaprera XapbKOBCKOTO HallMOHAABHOTO yHuBepcuTera nmenu B. H. Kapasuna.

Karanosckmit Aaexkcangp Cemenosuu. Kanaumgar xmmmyeckux Hayk, reHepaabHbli aupextop OOO
«AC Kammmraa MeneaxMeHT», uaeH Haba104aTeapHOTO coBeTa, 4AeH MpaBAeHnsa AccolMaliuy BBIITyCKHIKOB,
IIperiogapareaeil 1 Apy3eit XapbKOBCKOTO HallMOHAaABHOTO yHUBepcuTeTa uMenu B. H. Kapasuna.

Kaayrun Ozer Hukoaaesuu. Kanguaar xummdeckux Hayk, mpodeccop, deKaH XMMIYecKoro ¢axyabreTa
XappKOBCKOTO HAallMOHAABHOTO YHUBepcuteTa nMenn B. H. Kapasnuna.

Kamaaos I'epbepr /eoHoBuy. JOKTOp XMMMIYECKMX Hayk, Irpodeccop, akagemnk HAH Ykpaunel, sacay-
SKEeHHBIN gesiTeAb HayK/ M TeXHUKM YKpauHbl, AaypeaT I'ocyaapcTBeHHOIN ITpeMuy YKpauHbl B 004acTy HayKu
U TeXHUKN; MHOCTPaHHbINA 4AeH HalnmonaapHON akaZzeMuy HayK ApMeHIM; 3aBedyIOIINIii OTAeA0M KaTaausa
Pusuxo-xumndeckoro nacruryra HAHY (Oaecca).

Kapmenko VMpan Bacnanesud. JoxTop ¢puaocopcknx Hayk, mpodeccop, AekaH praocodpckoro gpakyabreTa
XappKOBCKOTO HallIOHAaABHOTO yHUBepcuTeTa uMmenn B. H. Kapasnna.

Karprma Bukrop Azekcanaposmu. JoxTop (uaMKo-MaTeMaTHMUeCKUX Hayk, IIpodpeccop, JaaypeaT
I'ocyaapcTBenHOM ITpeMny YKpanHbBI B 004acTy HAYKU M TEXHUKM, 3aCAy>KeHHBIN AesiTeAb HayKU VM TeXHUKI;
IIPOPeKTOp 110 Hay4HOII paboTe XapbKOBCKOTO HalMOHAABHOTO YHUBepcuteTa nMenn B. H. Kapasnna.

Koaocos Makcum Asexcangposna. KanangaT xmMumdecknii HayK, 40LeHT KadeApbl OPTaHMIeCKOM XMMUU
XappKOBCKOTO HaIlMOHAABHOTO yHuBepcuteTa umenu B. H. Kapasuna, yaen >xiopu Beeykpaunckoi xumirge-
ckot oaummnaasr B 2002-2017 roaax.

Koaornaos Ceprenn Baagnmuposnd. JOKTOp XMMMYECKUX HayK, 3aMeCcTUTeAb AMPEKTOpa II0 Hay4dHO
paboTe, 3aBeAyIOIIMII OTAeAOM IIOPUCTHIX BeIecTs M MaTepuados VIHcruryta Puandeckoin XMMuUM MMEHHU
/1. B. ITucapxxesckoro HAH Ykpaunsl, uaen xxiopu Beeyxkpaunckoit xumudeckoit oanmmnmnaast B 1996-2017 roaax.

Konsies Amurpnit Cepreesmu (1970-2013). BrimyckHuk xummmdeckoro ¢paxyabrera XapbKOBCKOTO TOCY-
AapcrBeHHoro yHusepcuteta uMenn B. H. Kapasuna 1992 roga, kaHauaaT XuMmdecknx Hayk. JuccepTalinio
«MeToAbI aHaAM3a JaHHBIX U XMMIYeCKO MHPOPMATUKI B MICCA€A0BaHIM KOMILAeKCOOOpa3OBaHIs B PacTBO-
pax M Ha ITOBEPXHOCTU XMMMIECKN MOAV(PUIIMPOBAHHEIX KPEMHE3eMOB» 3alINTIA B 1999 rogy 1o pyKoBOA-
crsom 1O. B. XoauHa.

Kopnees Cepreii Bsauecaasosmu. Kanauaar xuMmdaeckux Hayk, 3aBeAyIONIUiT XMMIKO-aHAAUTUIECKOI 1a60-
paTopuell YKpaHCKOTO Hay4HO-MCCAeA0BaTeAbCKOTO MHCTUTYTa IPUPOAHEIX Ia3oB (XapbKoB). JduccepTaliuio
«'MbpuaHbIe KpeMHe3eM-OpTaHMJIecKue MaTepualbl C MMMOOMAM30BAaHHBIMY KpacuTeAs My TpudeHniMeTa-
HOBOTO Psija: IoAydeHne, PU3UKO-XMMUIEeCKIe ¥ KOMIL1eKCcooOpaayiomue csoiicTsa» samuTua 5 2010 rogy
1og, pykosoacrsoM IO. B. Xoanna.

KopobGos Azaexcangp Vcaakosud, 40KTOp XUMMYECKUX HayK, IIpodeccop, 3aBeayiomuii KadeApoi XIMMu-
94eCcKOro MaTepuaaoBeaeHns XapbKOBCKOTO HaIlMOHAABHOTO YHuBepcuteTa nmenu B. H. Kapasuna (c 2016 1.).
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Kopcyn Azaexcangp Huxoaaesna. Hayunsit coTpyaHmK kadpeapsl HeOpraHMIeckol XuMuy XapbKOBCKOTO
HallMOHaAbHOTO yHmBepcuTeTa umenu B. H. Kapasuna; yaen xwopu 4 srama BceykpauHCKOI XMMMUYeCKOM
OAMMITMAABI ITKOABHNKOB.

Korasap Baaaumup Huxoaaesnu. Kananaar xmMmdecknx HayK, A0LIeHT Kadpedpbl XMMITIECKOTO MaTep1alo-
BeAeHMs1 XapbKOBCKOTO HallMOHaAbHOTO YHUBepcuTeTa nMenu B. H. Kapasuna.

Kouepra VIBan Visanosuu (1942-2003). Kananaar xuMmdecknx HayK, AOLIEHT, AeKaH eCTeCTBeHHO-Teorpadu-
geckoro ¢axyapreTa Hexxmnckoro rocyaapcrsenHoro ynusepcutera umenu H. B. Toroas (1979-2003), mpeace-
AaTeab XIOopu BceykpanHCcKoi 0AMMIMaAbl IKOABHUKOB 110 XumMnu (1987-2002); B 2002 roay niepesaa STOT IIOCT
IO. B. Xoanny.

Kpasuenko Baaamvup Azekcanaposmu. B 1979-1993 rogax Hay4dHBINI COTPYAHMK Kadeapbl XuMMde-
CKOJI MeTpOoAOTHM M KadeApbl TeXHMIECKON XuMmy XapbKOBCKOTO TOCyJapCTBEHHOIO YHUBEPCHUTETa MMEHU
B. H. Kapasnuna, MHOTO 2eT paOoTaBIIMii B Hay49HOI rpyrme copMmectHO ¢ 0. B. Xoaunbim.

Kyspmenko Hmukoaait Eroposmu. Jokrop ¢usmko-maTeMaTndecknx Hayk, Ipodeccop Kadeapsl pusmde-
CKO¥ XMMM MOCKOBCKOI'O rOCy 4apCTBEHHOTO YHUBepcuTeTa umenu M. B. Z/lomonocosa.

Kyanm Cepreit Huxkoaaesmu. Jokrop megarormdecknx Hayk, mpodeccop, HauaapHUK CAy>XObI yIIpaBAeHIA
repcoHaA0M XapbKOBCKOTO HallMOHaAbHOTO yHUBepcuTeTa nmenu B. H. Kapasuna.

Aapun Bacnanit Visanosmd. Jokrop Xumudeckux Hayk, rpodeccop, gupexrop HMIM Xumun XapbkoBckoro
HallMoHaAbHOTO YHUBepcuTeTa uMenn B. H. Kapasuna.

/eGeab Baaentun VMabuda. JoxTop XumMmdeckux Hayk, mpodeccop, 3asedyiomuii Kapeapoii pusmdeckor xu-
MuM XapbKOBCKOTO HalMOHaAbHOrO yHuBepcuteTa nmenn B. H. Kapasuna (1991-2000), mpodeccop kadespnt
(2000-2012), mpodeccop-KOHCY AbTaHT; KypaTop CTyAEeHUeCKOM IpyIsl, B Kotopoi yunacs IO. B. Xoann, onro-
HEHT I10 JOKTOPCKOI AMICepTaLI.

Aubepnaitr Ierep (Peter Lieberzeit). ITpodeccop xadeaprr aHaANTHIECKOI XUMUM XMMIYECKOTO (paKyab-
TeTa Benckoro yuusepcurera (ABCTpuas).

Auncon Buxropms BukroposHa. JoKTOp XMMI4YeCKUX Hayk, Impodeccop, aaypeaT 'ocyaapcTBeHHOM mpe-
Muu YKpauHsl B 001acTy HayKM M TEXHMKY; 3aBeAyIOIas OTAeA0M MeJUIMHCKOM XuMnn VIHcTuTyTa mpobaeM
9HAOKpuUHHON naTtoaorun HAMH Yxpaunsl, npodeccop kadeapsl opraHmdeckoi XuMmuy XapbKOBCKOTO Ha-
nuoHaabHOTO YHUBepcuTeTa uMenu B. H. Kapasuna; ognokypcunia 1O. B. Xoanna.

Aorunosa Anaus IlaBaosHa. JoKTOp XMMIMYeCcKNX Hayk, Ipodpeccop, 3aBeaylolas KadpeApoir XIMMIIecKO
MeTpoa0oruy XapbKOBCKOTO HallMOHAaABHOTO yHUBepcuteTa nmenu B. H. Kapasuna (2002-2011); mHOrO A€ THIIA
coastop 10. B. Xoauna.

/lyzanos AHatoanii Butaavesna. Jokrop Ppuanko-mMareMaTHIeCcKMX HayK, ITpodeccop, 3aBeAyIommii Kadea-
POt TeopeTryecKoi XMy XapbKOBCKOTO HallMOHaAbHOTO YyHUBepcuTeTa nmenu B. H. Kapasuna (10 1994 roga),
BeAymnit HayuHblil coTpyAHNK HTK «/IHCTUTYT MOHOKPUCTaAA0B.

Aynnn Baaepmit Bacnavesma (1940-2020). JokTop xuMmdaecknx Hayk, mpodeccop, akademnk PAH, sexan
(1992-2018), Brtocaeactsyu ripe3neHT (¢ 2018 roaa) xummdeckoro ¢pakyabreTa MOCKOBCKOTO TOCy4apCTBEHHOTO
yHusepcuteTa uMmenn M. B. lomonocoza.

Marocco Dpuxa (Hérica Aparecida Magosso). 3akonunaa ¢axyasrer xumun ['ocyjapcTBeHHOTO YHUBEPCH-
Teta AoHgpuna (2004); moaydmaa AOKTOPCKYIO CTeleHb 10 HeOpraHmdeckoi xumun B ['ocygapcTBeHHOM yHU-
sepcutere Kammnaca (UNICAMP) s 2008 1. 1104 pykoBoacTsom mipodeccopa Vommraxu I'ymkema u mpo-
Peccopa IOpusa Xoanna. O6aacTs nHTEpecoB: padpaboTka HOBEIX aacopOeHTOB. B HacTosmIee BpeMs paboTaet
aABIOHKT-TIpodeccopoM Ha Kadpeape xumuu Pegepaapaoro yausepcurera Canra-Karapuns (bpasuans).

Mazeesa Hean Tumodeesna. Kanamaar xuMmdeckux Hayk, AOLIEHT XMMM4IeCKOro ¢pakyabTeTa /OHEIIKOTO
HaIlMOHAaABHOTO yHUBepCHUTeTa; MHOroAeTHmuii Kypatop 11 kaacca, yaen >xiopu BceykpanHCcKol 0AMMIIMa/bI
ITKOABHMKOB 110 XyMuu (1973-2008).
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Maabuenko l'aanna Visanosna. Metoauct VIHCcTUTyTa MHHOBAIIMOHHBIX TEXHOAOIUI U cOAep KaHus 00pa3o-
BaHIA, KOOPAMHATOP MHTeAAEKTyaAbHBIX copeBHOBaHMII 110 xumuy MOH Ykpanmsr.

Mapxkosa Tarpsana AsexceesHa. AupekTop yueOHOTO LIeHTpa MeTOANIecKOl paboThl XapbKOBCKOTO HallMO-
HaabpHOrO yHmnpepcutera umenu B. H. Kapasuna.

Maxnoscknit Cepreit Cepreesnu. KanamaaT meaarormyeckmx Hayk, IpejcejaTedb IpoKOMa CTyAeH-
TOB, acrupaHToB U JokTopantos (2003-2020), samectuTeasr HauaabHMKa CAyXOBI yIIpaBAeHUs IepPCOHAA0M
XapbKOBCKOTO HallMOHaAbHOIO yHuUBepcuTera nmenu B. H. Kapasuna.

Mepusiii Cepreit AaexceeBud. Beirmyckank xummdaeckoro ¢pakyabrera XapbKOBCKOTO IOCYy AapCTBEHHOIO YHU-
sepcurera nMenn B. H. Kapasnna 1992 roga, kanAnAaT XMMMIeCKUX Hayk, guccepranuio «PaspaboTka, Bepu-
¢ukammsa u IpUMeHeHMe MOJeAell, ONNMCHIBAIOIINX PaBHOBECUsI COPOLMM KOMIIOHEHTOB PacTBOPOB KOMILAEK-
coo0pasyIonuMy KpeMHeseMaMm» 3amutua 5 1997 roay nog pyxosoacrsom 0. B. Xoauna.

Mupomnuk Amoamuaa Baagumuposna. KanguaaT XxuMmaecknx Hayk, AOLeHT KadeApbl XMMIIECKOTO MaTe-
puaaosegenus (40 2012 roga BKAIOUNTEABHO).

Muegaos-Tlerpocsn Huxoaait Oraposud. JOKTOp XMMMYECKMX Hayk, Ipogeccop, 4AeH-KOPPecIIoHAeHT
HAH Vkpaunsl, 3acAy>KeHHBI JesdTeAb HayKM M TeXHUKM YKpamHbl, Aaypear l'ocysapcTBeHHON IpeMun
Yxpaunsl B 004acTu HayKM M TeXHMKM, 3aBedyloniuii kadeapoit Gpuandgeckoit XuMmumu XapbKOBCKOTO Hal[MO-
HaAbHOTO yHUBepcuteta uMmenn B. H. Kapasuna, sacaysxenHslit mpodeccop yHuBepcuTeTa.

Hassipos 3apud @armxosny. Kanauaar ¢pusnuko-maTeMaTndeckux Hayk, Mpodeccop, 3aMecTuTeab upek-
Topa y4eOHO-HaydHoro VHctuTyTa «Kapasunckas mxoaa 6usHeca», B 2009-2019 rogax mpopekTop 1o Hayd-
HO-TIegarormdeckoii padbore XapbKOBCKOTO HallIOHaAbHOTO yHUBepcuTera uMenu B. H. Kapasuna.

Heanarko Cepreit AnapeeBnd. JOKTOp XMMIYECKNX HayK, mpodeccop KadeApbl HEOPTaHNIECKOI XMMUU
Kunesckoro HanimonaapHOro yHusepcnurera nmenn Tapaca IlleBuenko, uaeH xiopu BeceykpanHcKor oAMMITaAbL
IITKO/ABHUKOB I10 XUMMNIL.

Onmexyk Huknra Ozerosmd. Beimyckank xmmimdgeckoro ¢pakyasTeTa XapbKOBCKOTO HallIOHaAbHOTO YHIBEp-
curera nmenu B. H. Kapasnuna, 30201011 Megaauct 45-11 MexXayHapOAHO XMMIYECKO OAMMIINAAbI IIKOAbHU-
koB (Poccus, 2013).

Opaos Baaepuit Amurpuesny (1941-2017). JokTop XMMM4IecKuXx HayK, Ipodeccop, 3acAy>KeHHHI AeATeab
HayKM ¥ TeXHUKM YKpauHBI, 3aBeAylomuii Kadpeapoir opranmndeckon xummm (1990-2015), aexaH XuMmdaecko-
ro ¢gakyanrera (1990-2006), 3acay>keHHbIil Tpodeccop XapbKOBCKOTO HAI[MOHAABHOTO YHUBEPCUTETa MMEeHN
B. H. Kapasuna.

ITanTeseitMonoB AHTOH Buraavesnmu. Kanauaat xmMmyeckux Hayk, AOIeHT Kadelphl XMMHIUYECKOTO MaTe-
puajoBeaeHNs, MPOPEKTOp II0 Hay4dHO-ITeAarornmdeckoii padore XapbKOBCKOTO HAaIMOHAALHOTO YHUBEpCUTeTa
umenu B. H. Kapasuna; auccepranmio «Hossie xemoMeTpudeckue criocoosI 00paboTKM JaHHBIX aHAAUTIYECKOTO
sKcepuMenTa» samutua 5 2009 roay rnoa pykosoacrsom IO. B. Xoanna.

INonear ITasea Ilerposmu. KanamaaT XummdecKux HayK, AOLleHT KadeApbl HeEOPTaHMYECKON XMMUU
Kuesckoro HanmoHaapHOTO yHUBepcnuTeTa uMeHu Tapaca lllepuenko; uaeH xxiopu BceykpanHckoit oAuMnmaAbl

INMKOABHMKOB ITO XIMMI.

IMonmit Mipuna BacuanesHa. AupeKkTop LieHTpa 40KyMeHTaly XapbKOBCKOI'O HAaIlIOHAaAbHOTO YHUBEPCUTe-
ta umenn B. H. Kapasuna.

Paitxapar Kpucrnan (Reichardt Christian). VsBecTHbIl HeMelIKuii XMMHIK, Ipodeccop MapOyprckoro yHu-
BepCcuUTeTa, IIOYETHLIN AOKTOP XapbKOBCKOTO HallMOHaAbHOTO YHUBepcuTeTa uMenn B. H. Kapasuna (2009).

Pemerrsax Eaena AaexcanaposHa. KananaaT xuMmdeckux Hayk, 4OIIeHT Kadpeapbl XMMITIECKOI MeTpOo.ao-
1y XapbKOBCKOIO HallMMOHaAbHOTO YHMBepcuTteTa uMmenn B. H. Kapasuna.
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Poszanues ['eopruit Mmxaraosnd. JOKTOp XMMIYECKUX HayK, 3aBeAyomunii kadeApoil HeOpraHMIeCcKoli, op-
raHN4YecKOM U aHaAMTUIeCcKO xuMnu JOHeIIKOro HallMOHaAbHOTO yHUBepcuTeTa nMenu Bacoias Cryca.

Pycanosa Eaena KoncrantunosHa. Yunreas Xxumun XapbKOBCKOI 061meoOpasosareabHoit mkoast I-1II cry-
meHert No 36 ropoda XapbpKoBa, PyKOBOAUTEAb KOMaHABI XapbKoBcKoii o6aactu 2015 roga Ha BeeykpanHckoin
OAMMIIMAAE TI0 XVMUIL.

Pribak-Axkumosa Eaena Bazentmnosna (1961-2018). KanamaaTr xmMmdeckux Hayk, 3040Tas MeJaAVCTKa
X MexxayHapogHOM XMMUUYECKON OAMMIINaAbl IIKOABHUKOB 1978 rosa, uyaeH xwopu BeceykpamHckux xumMuye-
ckux oanmnnag, 1982-1991 roaos, ¢ 1992 roaa paboraaa 3 CHIA.

Pssannesa Anna Ilasaosna (1922-2010). o okonuanmuu Bropoit Muposoii BOMHEI Hadala paboTaTh accuc-
TeHTOM KadeApsl HeopraHmdeckoi xumuu Kapasunckoro ynusepcutera; paboTtasa Ha kaegpe 40 BRIXOAa Ha
neHcuIo. TaaaHTAMBEIN eAaror, MHOTO BpeMeHM I CIA OTAaBala OATOTOBKE IIKOABHUKOB K OAMMIINAaAaM I10
xyMym. MHorme ee BOCIIMTaHHUKY CTAHOBUANCE IIOO€AUTEASIMA U IIPU3ePaMUl OAUMIINAJ Pa3HOTO YPOBHSL.

Cagosununit Buktop Anronosud. Jokrop (puanko-mMaTeMaTHMYeCKUX Hayk, mpodeccop, akagzeMuxk PAH,
pexTop MOCKOBCKOTO rocy4apCTBeHHOIO yHUBepcuTera uMmenu M. B. /lomonocosa.

Camoitaos Eprenmit AaekceeBmu. KaHguaaT XMMmdeckux Hayk, CTaplMii HaydHbIA coTpyaHuk HIM
Xumunm XapbKOBCKOTO HallMoHaAbHOro YHusepcutera uMenn B. H. Kapasuna (40 2020 rosa), 04HOKypCHUK
1O. B. Xoauna.

Cemenos Angpeit IOpnesuu. Bomyckank xumugeckoro ¢gaxyanrera XapbKOBCKOTO TOCYAaPCTBEHHOIO YHI-
sepcuteTa uMenu B. H. Kapasuna 1992 roaa, kananmaar XuMmdeckx Hayk.

Caera Aoammuaa Azexceesna. Kanauaar xmmudecknx Hayk, AOL[@HT, MHOTO 4eT paboTada Ha XMMMIYECKOM
(dakyapTeTe XapbKOBCKOTO HalMOHAaAbHOTO yHUBepcuteTa umenn B. H. Kapasuna; coastop 10. B. Xoanna o
BOIIpOCaM IIOATOTOBKM OJapPeHHbIX IIKOABHMKOB; B HacTosIee BpeMs npoxnsaeT B CIITA.

Tapacenko JAoaurta Hukoaaesna. Vmxenep I kareropum xadedpbl XUMHIYECKOTO MaTepualoBeAeHIs
XappKOBCKOTO HallIOHAaABHOTO yHUBepcuTeTa uMenn B. H. Kapasnna.

Tapacenxo IOpuit Asexcanaposnd. JOKTOp XMMMYECKMX HaykK, IIpodeccop, 3asedylomuii AabopaTopueri
9AeKTPOXMMUM HaHOMaTepunaaos, VIHctutyT xumun nosepxHoctu uMenn A. A. Uyiiko HanmonaanHoi akage-
MNI HayK YKpanHbL.

Tepreix Basentnn Amnaroapesmd. JOKTOp XMMMYECKMX HayK, Ipodeccop, 3aBeAyIOIIuii AabopaTopuert
xemocopbrum, VIHCTUTYT XMuu ntoepxHoctu umeHn A. A. Uyriko HanmoHaabpHOT akadeMny HayK YKpaVHBL
Omnmnonent IO. B. Xoanna 1o 40KTOpCcKOI AMccepTaliiu.

Txauenko Amnacracust borganosna. VMmxenep I xareropmm kadeapbl XMMUIECKOTO MaTepualoBeAeHIs
XappKOBCKOTO HallIOHAaABHOTO yHUBepcuTeTa uMmenn B. H. Kapasnna.

Txauenko Oaer Cepreesnu. Kananaar xuMmyecknx Hayk, 40LeHT KadeApbl XMMIYECKOTO MaTepraloBeje-
Hs1 XapbKOBCKOTO HaIlMOHAABHOTO yHUBepcuteTa nMenn B. H. Kapasnna.

Tpym Ceeraana MuxaiiaoBHa. 3aMeCTUTeAb I1aBHOTO OyxraaTepa 1o 6104keTy XapbKOBCKOTO HaI[IOHAAb-
Horo yHusepcuteta umenu B. H. Kapasuna (1984-2017).

Yao0a Anatoanit Huxoaaesnu. Kanauaar sKOHOMIYECKMX HaykK, AOLIEHT, IIPOPEKTOP 1O ®KOHOMUYECKIM
U COIMaAbHBIM BOIIpocaM XapbKOBCKOTO HallMIOHaAbHOTO yHUBepcuTeTa nMenu B. H. Kapasuna.

Ycenko Azaexcanap IOpresuy. @unancossiit gupekrop Toprosoro goma «bycea» (Kues); xyparop 11 xaacca
Ha 4 »Tare BceykpanHCKOI XMMIYECKOM OAMMITNAAbI IIKOABHUKOB.

Ounnkos Tapac Baagumuposuu. Kanamaar wucropmyeckux Hayk, JAoueHT. llepsblii IIpopekTop
(1993-2003), mpopekTop IO MeXAyHapoaHbIM IpoekTam (2003-2009) YHmBepcmuTeTa SKOHOMMKU U ITpaBa
«Kpoxk»; 3amectuTeas MyuHMCTpa 0Opasosanms 1 Haykn Ykpaussl (2009-2010), waen Koaaernm MOH Yxpanmsr,
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yaeH AxkpeantanuonHoi Komucecrm Ykpannsl, uaeH Habaozareasnoro Coseta XapbKOBCKOTO HallVIOHAAB-
Horo yHmBepcutera ummenu B. H. Kapasmna, Ilpesuaent MexayHapoaHOTO 0AaroTBOPUTEABHOTO (POHAA
«Mixxaapoaanit $poHA A0CAiAKEHDb OCBITHBOI IOAITHUKI».

Xsazaok Bukrop Hukoaaesna. Kananaar xuMmaecknx Hayk, AOLIeHT XUMM4IecKoro gakyabTeta beaopycckoro
TOCy4apCTBEHHOTO VHUBEpPCUTETa, IAaBHBIMI HaCTaBHMK HaIMOHAJABHOM COOpPHOI KOMaHABI IIKOABHMKOB
beaopyccun va Mexaynapoanoii xumudeckoit oaummmnage (IChO).

Xpucrenko Muna Bacuanesna. Kanauaat xuMmaecknx Hayk, A0IeHT KadeApbl XMMUIECKOTO MaTepraloBe-
AeHus1 XapbKOBCKOTO HallIOHAAbHOTO yHUBepcnuTeTa umenu B. H. Kapasuna. Aucceprannio «XapakTepucTUKI
peareHTOB B IIPUIIOBEPXHOCTHOM CA0€ KOMILAeKCOOOPa3yIoINX KPeMHe3eMOB 10 JaHHbIM 30HAMPOBAHIL I10-
BepxHOCTM» 3amuTnAaa B 2008 rogy riog pykosogcrsom 1O. B. XoauHa.

YeaomOutrko Tamapa lIBaHoBHa. 3aMecTuTeAb raaBHOrO Oyxraarepa XapbKOBCKOTO HallIOHaABHOTO YHI-
sBepcuteTa nmenu B. H. Kapasnna.

UYepruner; Buxrop /eonnaosmd. JoKTop XMMIYECKUX HayK, Ipodeccop, aaypeaT 'ocyaapcTBeHHOM mpe-
MMM YKpauHbI B 004acTy HayK! U TeXHUKMU, 3aBeayiomuii aaboparopueli VHCTUTyTa CHMHTIAASIMIOHHBIX Ma-
tepuaaos HAH Yxpaunel, oganokypcrnuk IO. B. Xoauna.

UYepnsiit Anatoamii Bacmapesmu. KanHamaaT XMMMYecKuMX HaykK, AOLIEHT XMMMYECKOTo axyabTeTa
XapbKOBCKOTO HaIlIOHAAbHOTO yHMBepcuTeTa nMmenn B. H. Kapasnna, samectureas gexkaHa XuMmdaeckoro ¢a-
KyabTeTa (1995-2006).

UYyrixo I0ams VsanosHa. Crienmaanct YipasaeHs KadecTBa 0Opa3oBaHMs XapbKOBCKOTO HaIlVIOHaAbHOTO
yuusepcutera umenu B. H. Kapasuna; aoxymenraabsHoe conmpoBosxaenue 4 srama BeeykpanHckoit xuMumdeckon
0AMMIINaAbI HIKOABHUKOB; pyKOBOAUTEAb KOMaHAbI ¥ KpauHbl Ha MexxayHapoaHoi MeHgeAeeBCKOoll 0AMMITHa-
A€ TI0 XUMUN.

[lepuenko Bepa bopucosna. IlomomHmuk pekropa XapbKOBCKOTO HAaIlMIOHAABHOIO YHMBEPCUTETa MMEHU
B. H. Kapasuna.

[Ises Eaena Hukoaaesna. JOKTOp XMMIUYECKMX Hayk, Ipodeccop Kadelpbl HEOPTaHUMIECKOi, OpraHmJe-
CKOJl U aHAAUTUIECKOV XMMUH, AUPEKTOP yueOHO-HayYHOIO LIeHTPa DKCIIePUMEeHTaAbHOM XumMun /JOHerKoro
HaIlMOHAaABHOIO yHMBepcuTeTa umenu Bacerasa Cryca.

HIxymat Anatoanii Ilerposia. KanagmaaT XxumMmaecknx HayK, 40LIeHT Kadpe APl XMMITYeCKOTO MaTepraaoBe-
AeHus1 XapbKOBCKOTO HallOHAaABHOTO yHMBepcuTeTa uMenu B. H. Kapasuna.

Hlyapenxko DapBupa SkosaesHa. VMmxenep I xateropum xadeapbl XMMIYECKOTO MaTepualoBejeHIs
XapbpKOBCKOTO HallMOHAABHOTO yHUBepcuTeTa uMenn B. H. Kapasnna.

[lyamgenko Eaena HuxoaaesHa. 3aBeayiommas aabopaTopueit KadpeAphl XUMIIECKOTO MaTepral0BeJeHIs
XappKOBCKOTO HaIMOHAABHOTO yHUBepcuteTa nMmenn B. H. Kapasuna.

Suymupceknii Buraanit Korcraatnaosna (1941-2011). JokTop XMMM4Ieckmx Hayk, IIpodeccop, 3aBelylo-

muii Kageapoit ¢puandaeckoir xumnun Kuesckoro HanmoHaapHOTO yHMBepcuTeTra mMeHn Tapaca Illesuenko.
Ormmonenr IO. B. XoanHa 110 40KTOPCKOI AyiccepTaliuim.
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