
He3H3HHHii BM1CT OpraHilHOi peiOBHHH BHIOlHKaHHH nepui 33 BCC BHCOKOK) iHTCHCHBHiCTiO

oSpofiiTKy 3eMeabHCi! flijiaHKH is BiacyrmM nonosHeHHaM opraniqnoi CKaaaoBo'i, a BMJCT cynbijjaT-
ioHJB MOHce 6yrH 3yinoBjieHHK BMICTOM TOKHX Minepaais, HK rinc a6o Mipa6ijiiT, mo

BMICTOM KpHCTajiisauJHHOi BOAH. JJns noKpameHHfl cjany rpynry mowHa
perynapne BHeceHHB opraHmHHX aoSpHB. V iieaaaeKOMy MaHSyrnbOMy MH

naanyeMO aocaiaHTH ciaH npHpoaHoi BOOT 3 uifi

OBrPyHTVBAHHfl MEXAHBMV IIEPEHOCy SAPKAV B AHIOHI WO4
2 ITIfl

BOJIHBOM KATIOHIB V BOJH.O>PAMATOBMICHHX PO3TOI1AX

COJIOBHOB B B.,HepHCHKO JI. O.,BoHAyc C. M. (nonraea)

BHKOpHCTaHHa JIHUIC TpaAHlJlHHHX KpHTepilB flJISt OU.1HKH X3p3KTepHCTHK i napaMCTpiB

npouecy eaeKTpoBiaHOBaeHHH aHioHis CKJiannoi 6yaoBH, oneBHflHO, He wowe aaTH noBHy ra
JH(j)OpMauiK3 npO TepMO,1HHaMi4HI i KIHCTHMHi OCOG^HBOCTJ ejleKTpOxiMilHOI nOBefllHKH

B ioHHHX posTonax. Pa30M i3 THM 3acTocyB3HHa KaaHTOBO-xiMiHHoro niflxoay flo
B3aeMo;uioHHX nacTOK po3Tony npnaeno no CTBOpeHH» TeopeTHKO-

Moaejii KHCJIOTHO-OCHOBHOI BjaeMoaii B nhpaT-, Kap6oHaT-, THian-,
BOJib(JpaMaroBMicHHX ra imimx po3ionax [1]. OcraHHf ao3BO/i»e ne TWIKH niaTBepa«yBaTn
pe3yjibT3TH oaep*aHHX eKcnepHMCHTaJibHHx 3aKOHOMipHOCTcfi, one fi nporno3yBaTH
J M J H J pafly TepMOaHHaMIHHHX i KiHCTHHHHX XapaKTCpHCTHK eJieKTpOxiMJHHOI nOBCfliHKH

a i i io iun CKJiaaHOi

3sa)KaK)MH Ha 6e3cyMHiBny uiHHicTb BoiibijjpaMy ja cnojiyK na fioro OCHOBI B cynacrax
HaHOiexHonoriax 3 MCTOIO po3po6KH npHHumiiB KepyaaHHa npouecaMH nepeHocy sapaay B red-oxi
peaicuiax npH CHH'resi HanoMaTepiajiis is BojibdppaMaTOBMicHHX po^ronia, y aaHifi poSori spofiaena
cnpooa KBaHTOBO-xiMiMHoro oGrpyHTyBanna MexanisMy nepenocy sapaay B anioni WO4

2" ni«
BnaHBOM KarioniB y BOjib(|>paMaTOBMicHHx posronax.

BHBHeHHa MlWMaCTKOBHX B3a€MOaiK y BOJlb(])paMaTOBMicHHX p03TonaX HeeMnipHMHHMH

KBaHTOBOXiMJHHHMH MCTOaaMH HpOBoaHJlOCa B Ha6jlH)KeHni XapTpi-OoKa 3 PI3HHMH 6a3HCIIHMH

Ha6opaMH (SBK, MINI), posuiwpeHiiMH aoaatKOBHMH (JiyHKuiaMH, 3 ypaxyBamaM nonpasoK Ha
Kopeaauiro eaeicrpoHiB weroaOM MP-2 xa 6araTOKOH())irypauiHHHMH MCToaaMH 3 BHKOpHCTaHHSM
TCXHJKH noSyaoBH eijieKTHBHoro raMiabTOHiany 3na«tHOi posMipHOCTi y paMicax nporpaMHoro
naxera GAMESS/FIREFLY

ananis 3apaaoBHX xapaKrepiicTHK na arowax, 33 JlbOBainwn, B
WO4

2" i KaTioHisoBaHHX MacTKax {Mn
m+[WO4]

2"}<II"'"2>f (Mm+=Li+, Ca" ia
Mg * ; n=l—6) noKasas, mo B npoueci KaTJOHisauii BiaGyBaerbca nepeiioc aapaay 3 aniona Ha
KarioHH (PHC.I), a cryniHb nepenocy 3apsay nocHaioertca »K 3i 36iabuieHHaM nHToiworo
KarioHa, TBK i 3i spocTaHHain KOHueHTpauii KaTioniB.
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PHC.3. KoHnenTyajiuia cxcMa nepeposnoaJJiy eaeKTponHoi

Oco6jiHBO caia niaKpecjiHTH, mo KarioH-aHionHa BaaeMoaia cTHMyaic1: npoaa
ueHTpaabHoro aroMa W anioHa WO4

2" (SiabuiHX, Hm y aiowis KHCHIO) i '
po6«Tb fioro JMOBipHHM qeHTpoM aejieKTpoHHoi aT3KH» nopaa is KaxioHaMH B red-oxi peaxniax
e^emrpoxiMiMHO arrHBHHX HBCTKOK (EAM) snay {Mn^fWOJ2"}'"1""*1".

TaKHM HHHOM, Ha niaCT3Bi pe3yj7bT3TiB KBaHTOBO-xiMJMHOrO aOCJliflJKeHHfl 3H3HaeHO BOJ1HB

KaxioHHoro CKjiaay na nepenoc 33p»ay B EAH y o6'eMHiB (Jiasi po3'rony. BwaBJieHa cneuH^i'iHicTb
KaTioH-aHioiiHHX B3acMoaiH aniona WO4

J" 3 KaTionaMH posiuiaBy, «Ka aoBOflHTb, mo
•iOBHiuiHbOC(j)epHa Karioimauia aHiona WO4

2" aoaaTKOBO cTHMyaioe nposiB aonopHHx
B^aCTHBOCTCH HCHTpajlbHOrO 3TOM3 3HioH3 (aTOM3 W); 3 FOaOBHe «HaB3HT3)KeHHa»

npoueci npHHMaroTt Ha ce6e d-opSirani aroMa W, mo poSm-b Horo nopaa i3 KatioHaMH
«eneKTpoHHoi araKH» B peaKijiax ejieKTpoBiaHOB,ieHH« EAH. OrpHMana indpopMaiiis moao
Mexaiiiswy nepeHocy 3apaay Ha EAM ao3Boaae c(j)opMyB3TH KOHuenuiio KOHCTpyrosaHHs pi3HHx
([jopM i THny EAM B BOjib4>paMaTOBMicHHx posnaasax, cTBoprofOHH, TaKHM HHHOM, 3aco6H
uinecnpaMOBanoro KepysaHHa KaToaHHM npouecoM, SIKHH BHSHa^ae 3B'si30K Mi>K HaHOCTpyicrypoio
ta MaKpOXapaKTepHCTHK3MH pCHOBHHH, TOUIO.
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MO-lEKV-dHPHA MEXAHIKA I yTBOPEHHfl JIIHIflHHX CTPYKTyP HA
ATOMHO AHISOTPOnHHX TPAHHX

JloSypeub A.T., CeneHKO H.B., Sai'Ka C.O. (
, CeneHKO A.I. (KHIB)

«raaBHyio ueab npeanpHHirrwx MHOIO HccjieaoBaHHfi cocraBjisieT coopaHue
MaiepHanoB, HeoSxoaHMWx aaa MoaeicyjwpHOH MexaHHKH. Oonaraio, HTO a.ia
ycnexoB 3ipfi nayKH, aoaweHCTByromefi B nocneacTBHH H3i>acHHTb naM
$H3HHecKHe cBOHCTBa H xHMHHecKHe peaKUHH Tea, npewae Bcero Heo6xoj(HMo
caeayrouwe aaHHtie:

I ) BBC HacTHu;
2) yaeabHbiti sec TBftpabix n »HaKHX Tea n ero H3MeHenna OT
narpesaHHa;
3) cnenneHHeTea. . .»

«H30Mop4>H3M», sVaeabHbie o6^eMbi». 1860. l\tn. no H.C. /jMHTpneB.
«MeaoBCK 3noxn nepeMCH. OnepKH o fl.H. MenaeaeeBe n ero BpevieHH». CBHKT-
rieTepoypr. XHMH3flaT. 2004, c.44.

KaroHOBHM aocHi'HeHHaM y ximii Gyao BiaKpHrra nepioaHinoi Ta6anui - yniBcpcanbHoro
Koay", y aKoiny MOKua "sanncaTH" Bci PCHOBHHH. 3aBa«KH ubOMy HanpmaHui

MHHyaoro CToairra Koinn'iOTepHa XIMIH 3aBOK>BaJia npHHijHnoBi nosHiiii. V 1998 poui ynepuie
HotjeaiBCbKa npeMia no xiinii 33 pospoSKy oS'iHcaioBaabHHx MeToais KBaHTosoi xiMii 6yaa
npncya>KeHa MareMaTHKOBi H nporpaMicTosi /JacoHy Ilonay 3a cTBOpeHHH nporpaMH Gaussian -
KOMn'K)Tepnoro "xiMiiHoro KOHcrpyKTOpa", nKHfi aojBonae orjinioBaTH K nporHosyBaTH

BjiacTHBocii BeaHKHx MoaeKya. SBHuattHo TmbKH nicaa taKoro anaaisy B Siabmocri BHnaaKJB CTBE
ilCHO, HH M05KH3 CHHTC3yBaTH CKOHCTpyHOBaHV aOCaiaHHK3MH MOaeKyjiy, 8K1 ii BaaCTHBOCTJ T3 HH

ue po6HTn. Aae BHKopncTaHHa TpaaHuitiHHX HHCTO xiMinHnx MCToaiB cHHTesy TBKHX
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