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BREJLEHKE
| bk PeuM . [podaeds MOAYYEHNS M CTPYHTYyPHOE HSYyYe-
ENE ROMOJACHOHHX COCAMHENME METRJAOB C OPraHHYCKHMN JUPAHAAMN
APINETEA ONHON uS BamMeANEX S8rAY COBPOMEHHOA HeOpraHEYeoKCOR XN-
uuu, 00OSYP AKPY2IBHOQTH OHA NDROGDEJA B HOCKENESE ACCATHAGTNS
B CBASH C UMPOKHM HDUMEHEHNEM OPFANVYeOREX KOMILIEKC0006pasopaTe-
#efi ¥ DASHOJSDIMX AGETOR B TEXHOZOIWVECKOH # AHAJMTENESCHOR npax-
BEE . CPeAN OPIasWYeCcKNN KOMINEKCOOSPEBORATSASE N0 CRAGKTHBHOOTH
¥ WSOMPATEJBHOOPH D OPHOWGHNE K OTHASABHHM METALJAM 00000€ BHN-
WAHNS NPEDJORADT CEPY ¥ GSOTCONCPEANNE JMPAHZN, ONEEMM K3 KOO~
PHX ABAADTER MONoTMexapdonopne kwesors (NTHE). Hasngue AByX pas-
HOSHAWHHX JOHOPHEX ATGMOS RHOJACPOAL ¥ WPRNN cepy ¢ ORHOI (yNK-
gteoRassHoR rpynne B uozexyse MTKE cnocodersye ofpasopatny yopol-
GNBHA KOMILIEKCOR. OPO? KJROC COCNMHGHUR D TOUPHUE DPARL JET WOGAE-
AYeTOs B MHCTWYYTE HCOPPaHKMGOKOH ¥ (usuueckod xuwum AH Aseps.COP
¢ Heshp WBRIGHONHS, KORNEHTPEDOBREWE ¥ paspesenns Cawsupx no fu-
SHRO-XFUNYEORNM CRORCTBAN SJEMEHTOB, & TAKNE Iis PAyCOKOR OWHOT-
KE HE PTONEYSOKHX BONOOTR., JUis PAOUMDOHMRE Ofepk HOBHX OpraHWveC-
KEX Kounyexcoolpasosaresel mOXo6HOro pona wWeoOXOonMMO RONEMAEWE
BAMSHNS DASANGHMX (RNTOPOR HA NSBAGHENNE, KOEUeHNTDPHDPOBAHME W pas-
ACISHNS SACMENTOB, 3 WMEHNO SZCKTPONNMX CBORETR aToMa METALES,
XEMUYSOKOD'0 COCTRBA ¥ JJCRTPONNME XAPANTEDHCTHRE DECTBOpHTENH,
CTpoenNs JMDTRRAS, CTPYRTYPH MOAGKYE B T.Z.

B CBNSE ¢ 9THM BOCBMA ARTYRJLHYD Salavy npejcTaBane? We-
GESXOBAHME CTPOGNNA CHHTESNDOBAHEMX XOMIJZeKCOP uerasxos ¢ MTRK,
poraHOBAGHNE JARTODOB, BAMANIMX HA MONEKYAAPHYD ¥ KpHCTAlIMYeC-
KyD CTPYKTYPY COSAMHEHMS, BHABIGHWE CHOCOGOB KOOPAREAUMY AOHOD-
EEX KOHNOB JUPAKAGS ¥ DACTRODHTENSH ¢ HeHTpaIbHMM aromou. C Apy-
ol OPOPOHE CTPYKTYDHOS HCCAGZOBAHNE BRYTDMKOMIJIEKCHHX COGINHE-




unil Zae? GOXBEYD WHFODMANMD Zix NOHMMAHMA NPUPONN XWMUYECKOR GBA-
SH 7 AAJBNSANEr0 DASBUTHS NPECTABIEHNA O ueXaHWSMaX AedcrBuR
OPraBuYecKnX AHAJNTHYSCKUX DareHTOB.

ligsp padors, Ffa OCHOBANWYN DORTIEHOOTDPYHTYDHEX, TEDMOrpaBN-
ueTpRYecKNX ¥ HE-CHEexTpRASHHX AAHNWX OMDUAeIMTE JAKTODH, BANAD-
mHe HA MONEUYASPHYS ¥ KDHOTAIIEYSCKYD CTPYKTYDY KOMIJENCOB WeTAl-
208 ¢ wonoTHOdensoidnoft xucrorod (WTRE), veranoRyTs THN ROOPAMHA-
WK MOHOTHOGEHS0ATHOMD JUPAHMA » SABNOWNOOTH O¢ CODPTA HENTPAABNO-
PO STOMA, BIHANNE ZOHONALNMEY INTRHAOS (MUPHINH, DTANON, ANHANN
¥ 6ro mpousBORHNS) HA GTPOSHNE ROMINEKCOB ¥ MONHTATHCA OOUBACHNTS
QnocofH PRADYENUS WX P KOODAMEAHEOGNEYD ofepy KOMMLIeKCO06DasOBa-
P04,

Hayunas HOPHIEA. mwmﬂ\%’um PeHTTeHOOTPYRT YD~

HGr0, PEPHOrPRBINETPRYECROTO ¥ FE-oneRTposKOnMYecKore anaauIes
BUEPEHE CTPYRTYDHO MBYYCHN Kounmexeu N (| GeH;@'OS)z-Q CoHN (T ))

Gl (C,H008) 20,1 W (7), Zn(CethCoS)y 20 Hen (1),
Cd (¢, #0035 )y CHOH (19) , Cuc(Cor-@00),- 28 Hy N x
s o0 (V) [ Culo-Cotts AOCH#,C00), h-1C, HyNHy [, (VI P

Ha OCHOBGRNE CTDYRTYDHHX Aamumx mounaexces [-I¥, odeysae-
§H BONDOGH, CBASAKEHE ¢ 0OPASOBANNEM HYETUDEXWICHHOTO XEIATHOrO
SeTANNCUAKAR, NPORJONGH MOXAHMSM BRIDUSHEA ABYX MONEKYH HPHIN-
54 B QUC-IONONGHWY 1O CTHOUGHED JpyT X ZPyT'Yy B KOODARRARNOHHYD
¢fepy aPoMa HWREAS 20 3CeX ero ¥ouo- ¥ THTROKRA DS ORCHAATHEX KOMO-
J8Keax, OTpyNPypHNMe ARHANHS WSYYCHHUX KOMOJEHGOB MOLTBEDANNN De-
pADNEE BORIEACTRNE ZONOZRADNYX JWFAaHJOB H2 CTPYKTYDHYD QYHRHED
KAPOOKCHIATHHX # MOHOFMOXADOOKCHAATREX TPYHIs

floxasane, 7o woumaexcy -l UpE KDUCTALIUSAWEN B MUPHANEO-
BOKHOM DACTBOPE OSpAsyDT B2 TUNZ KPECTALIEYECKMX CTDYKTYDP: POM-~
frveckue ¥ TPEKAMEELE. CONOCTaBAeHEE Mi-CNERTPAJSBHMX JOHHHX ABYX



MOANGMRAUM® TORASANG, WTO ONN OTAHYARTOS AMES yUAXKOENON ROMIIEK-
COP B KPHQTAL/e ¥ MMEDT OAWEAKOBOS OPDURHES KOOpAWNANMONHOR ofe-
PH USNTDSIBHOIO ATOMNS,

Heynxexe Y WpeioTaniseT HeOILIANMNNE TPOLYET, CKHTESMDPOBAH-
HuR DDE NOBMPRE NOAYYONNT MGHOXDHOTAANOS MOKOTEUdenscsra wemw(I)
B ONpEAMNOBOR cpexe. PeSyZpraTH SACMEHTADHOIO W DEHTI'eHOCTDYRTYP-
HOM0 AHASMSOP KOMRAEKC: ¥ NONTBEDANIN HOBOE FRJEHW® - UDeEDaNenwe
MONOTHOORH S0ATHOrO IMPAHEA B OeHSORYENY, O6HAPYNEWNOS® NDH CHHTESE
yRasaEHoTe HowHAeNOA. Ha OCHOPE SEAHWY STON DEaKUNN ¥ OYPYRTYPHMX
ZaNHMX XOMIASNCS J HENOHANDABNGHNO CHNTESHDOBAN ANAYKY Hapa-ROA-
auRaNEa X OpTO-Censouadensoary wezu(H). SHaENe CTPYKTYPEMX AaK-
HEX ROUNAGKSOE YoVl NOSBOARSO OXADAXTEDNSOBRTE (RaxvopM, OfyoaoR-
ANBADENS OODABOBAHNG MONO ¥ ABYXAACDHHX KOMIAGKCOR MERN B DI~
KapOOKCHAaT X,

i SHAWHKO oAy eHNEe CTDYKYYPHEE JAHEHS Wo-
CASROBAHHNN ROMIAGHCOR Mnm AOCHUMAEMAD MEX2NVINOE BOHANMO-

IeROTIMA HOHOR NOTOAAOR © COPYCOALPRBUNME JMPAHAANE B SABHCHMOOTH
0T CTDOSHNMS HOCAGEEEN ¥ /86T OCHOBANNE AAA QOBARNNA HOBMX Oprau-
YeOKHX DEArcHTOR, NPHMONACMMX B DASINYNHEX OCAACTAX NDPMKIRANOR XM~
WEN! DaspadorHa BHOOROPPPENTHERHMX METONOR DAlLCNEHMN H ONpeNeNe-
KPR DASNENTOP B ANRANTNYCCNOR XMMu¥,cosxauMe S{fexTuBMMX yeROpN-
PeseH ByANaNMSGUEN KAYUYXA, CHETES ANTHOKCHAAHTOB NDU CTAGHNNEIA-
HEM PASAMMHMX BETAMNNOR, MOANHMHOKMX HPEHADETOR ¥ T.A.

CrpyReypHHS OCOGSHHOOTN NWPUAUHOBMX MOMIAGHCOB MOHOPEHOGEH-
$04TO0B NOSBOMADT NPEANOEMTD HOBME CHHOPIreTHHE BKCTDENINOHHHE CHC-
oMy ¢ yuacrHen MNTKE ¥ asorcoxepxamux OprasMNsCKuX DESTeRTOB,onNO-
SOUQTBYDIUX PESKHOMY yDeANMEHUD ROPDJUUNEGN?TA DACHPEACARHHA OPASAD-
HEX DACNGHTOR, WTO ABAASTCH OXHMM M3 BAAHEX (arRTOpOB A WONOARSO-
BAHNSA B NMPAKTHYOCKNX WEMNX,




ri"ABA I
QBSOP JUTEPATYPHHEX AAHHHX

% 1.1 MoHOTHOKADGOHOBHE KMCJAOTH X COJE M OGNaCTH
- IpUMEHEHUA

WonorroGensoinas xucsora (MTBK) spasercs cep@coOzepxammy amas
sorou Gensohnoii xmcaor - (,H.COSH . Oma Bnepsue cuaTeSHpOBaHA
Sureasraprou » 1868 rony / 7 / naaluQIBlorlli&'xxoplcroro densona
C CYyXABOWAOM KaaMa, a nosfgggqgoay!ena o HONOHDD pasaxund{}&eraigguf
MHOr i npyrii‘ aBT iY HOHOTHOGEHSOMHAA KMCAOTA OCHAJAET OYeHb
CHIBHHM HENDHATHHM san%xou. B xpucraniwuecKoid dopue OHA mpeicraB-
ifeT oGO WriH AMMOHHO-XGATOTO LPeTa: T.mA. oxoxo 24°C, T.xumnm.
85-87°C (10 my pr.cr.), 95-97°C (I5 uM pr.cr.). HOoseKyuADHHE BEC
1%.2, /‘7D2° = [,6027, xomcranrTa AMCCGHMAIMH 4.15.10"' r.uon/a.

Wseecrno / /777 /, wro MTBK o6pasyeT cO MHOINME weTasina-
UM OKD2HEHHHE ¥ YCTOWYNBHE BHYTDHKOMNJEKCHME COCAUHEHWA. OHrelNb-
raprou / 7 / curesmpopanu uomormodemsoars A7, Ba My, NH, w ap.
Hounaexc A (,H COS wuueer cBeTiO-eaTl UBET, B BOJAE HEPacT-
sopun, coezmmenme NH,RKCOS — ofpasyer cBerio-xesTsHe KPUCTAJIH C
TEMNEepaTypoi MIaBACHHA IBO"C. KOTOPO2 XOpONO PacTBOpPAETCA B BOJE
/ 7 /. Xopome# pacTBODHMOCTBD B BOJE OGJAZaDT TaKEe KAJUEBHE U
sarpuesHe coJm oToRt xucxore / 9 /.

B.B.Capamson u ero corp. / /8 / noaywems momormoGensoars Cuf
Ni(11), Znlit), Cdfu), »‘g(}:)} C(1) w ,4;{1) . ApToOpH OTMEuYADT, wr
yonoruoGensoary (MTB) wxoGaasra u mesesa(ll) weycTOWUMBH ¥ NMOITOMY
§X HEPOSMONHO BHAGJWTH WS CDEJAN B uMCTOM BHJe. [ipM B3auuozeicTBHH
NOHOTHOGEH30aTa HATDHA C COJNAME MEAX NOAYYEETCH COG/MHEHNE OINO-
BuJEHTHOR MeAu. Rce coay MTHE, 382 WCKIDYGHWEM MOHOTHOGCHSORTa LUH-
Ka, HEPACTBODHMH B BOAS, GEHS0JEe, UETHPEXXJODHCTOM yriepoie, TeTpa



—_— K-

xJopuerane, 3fupe ¥ yMEPEeHHO DACTBODMMH B aUETOHMTDUAE. HOHOTHO-
0eH30aT XpOMa XOpOHO DACTBOPHETCA B HHTDOGEHS30JE K LUKJIOI'eKcane,
Homexyaapuui Beec  Cu(MTj )3 4 ONDEASNEHHNH KPHOCKONNYECKN B
HETDOGEHS0JE, DpapeH 468, uTO yKasHBaeT Ha CYNECTBOBaHME €ro B Buje
MonOoMepa. J3-3a caaloll pacTBOPVMOCTH B HUTDOGEH30J€ ONpeZesenwe
MOJEKYAADHEX BECOB STEX KOMEJEKCOE NDAKTHYECKN OCYNECTBETH HE yia-
Ji0CH .

Huzmioxue ywense / 77 / nyréu BSauMOASNCTRHS CBEXENPHIOTOB-
aennoR (..l ¢ WTBE » wmepraoft armociepe moayumsm CuNTH, Ero wox-
HO Taxxe BOAyWATH DeaxuweR msammoienersun (i SO, o HTBK. Meronou
MOTERIM OMETDHYE CKOPO TUTDOBAHNA yCTAHOBAGHO, 9TO et pearupys
C AMPAHAOM, 06DasyeT NDPOMEEYTOURHA KOMNJAEKC Ca.{Mrs)z , KOTOpHH
Jalee ZMCUDONODHMONWDYeT, ZaBas coeammemms (.. ML u (d’ér‘g-co)z S, —
AuGeH SONAZNCYABIHMA NO caeXypuel peaxumm:

CuPt 22Oty eosit ——s CulGHzCOS), + 2K
2 Cu(tpiscos), ——=> 2 Cue CHgLOS + (c(,Hjco)z S,

V.Takaweu u ero corp. /20 / uyréu msammoiefioreus 5704, ¢
Raawe»oR coasn NTBK » CoHyOH, a raxse peaxuved Smeé, ¢ WIBR chE-
Tesupopan xounaexc JSu(M7G). Hemomssys S04 w SEEL., orw weeae-
70BaTENM aHAJOTHYEHM OOPASOM NOJYWKINK KOMIJEKC #4//476), OrmeweRo,
w0 wounaexes (1)) w  F(V) ¢ WTBK me oSpasypres.

MoHornoOGEeHS0AT C"Zﬁ”} noayuer /Z7 / nyréu BsaumozeiicTBMs
(el 6#0 ¢ narpuenoir cossp MTBE B BOAHOA cpeie. Kommaexe c'z(z‘-ﬁ'b')_3
ofpasyeT SejeHHE KDHCTAJJH, KOTODHE MOI'yT HTH NEPEKDHCTAJINSOBAHH
B HERJOIEKcane. HSueperHHE MOJSKYJAAPHHA Bec, DaBHHE 455, yrkasHsan
Hi TO, YTO KOMMJEKC ABAAGTCH MOHOMEDOM. ABTODaMM MSyYEHH CTDOEHHE
KOMIAGKCA C MOMOWBD SJEKTPOHEHX CHEKTDOB MOriomendy, OHM mOxasaiw,
Y0 KOMIJEKC MMEET XeJATHOE CTDOCHEe M UeHTDAABHHA aToM HaXOLMTCH
B OkrasipuwecxoM nose auramza | Cz(11) 03 S, [



“"9"""

Amanorusuum nyrém /22 / ( Pell, + Na MTG) mosywen womormo-
Gensoar nassamus - Pol (MT 6)2. Wosexyaspuuit Bec 780, ompeleieHHHE
KDYOCKOMMYECKMM METOZOM, NMOKa3al, Yr0 KOMNJIEKC MMEeeT AWNEDHOe
CTPOGHHUE .

Jiyuan P.Kaceea /23 / uwsywas ssammonedorswe s, 0 w As,S;
¢ WTBK v cumresuposas s (MTE) . B padore yxasuBaercs, 4ro mpH
peaxuun A5, S; ¢ NTBK B Gensose MOAYYEETCsH KOMAJEKC C COABMMM BHXO-
Z0M, SarpASHEHME APYrMMM HeV SBeCTHMME NDOAYKTaM¥ Deakiiuk. Teunepa-
rypa nazsiesus xounzexca 178-179°C, As(MTg), Taxze noaywen PaR-
uakou / 24 / nyréu msawwonederEus 45, S; ¢ GEHSOMAXAODHAOM. ABTO-
pH HE OOCYNARDT BONPOC O CTPOCHHN KOMIJASKCE,

H.J.fiocwanw u C.0ypaank /25 / cunteSHpOBaAE MOHOTHOGEHSOAT
Co(I) msawuomentcrsuen (oS50, ¢ xaawesol coasp WTBK B BoAHOH cpeze.
lipr o7OM NOAyYaDTCH GOJbEME KOJMYECTBA Oyporo W HeGOJBUOE ROJNYECT-
B0 MATOYHOrO PacTBOpPa. MccieioBaresd noAywuam woxorrodensoar CEID
WS MATOMHOrO PaCcTBOPA NDH BHIADWBAHNN nNOcieirero » maxyywe. foay-
yeHHHA OcaxJieHMeNM WSYMPYAMHE KDHCTALIMMECK¥HA KOMAJEKC NJ2BUTCA NPH
reuneparype 134-I35°C. Hum Oma Taxze onpeieser MmozexyAFDHHA BEC
wounJexca B pacrmope nmxsoperasa (680%I5), wro coormercTByeTr MO~
mexyaspuoit dopuyse - Co(HTE),.

P.C.Kpe6c n ero corp. /Z 6 / BuepBHe CHHTESHDOBaJN TpOAHHE
AADHAKHOBHE BHYTDHROMIOJEKCHHE COeAMHEHHs MOHOTHOOEHS0aTOB METAJANOB,
Monoruodensoars N , 7, ., (o ¢ AByMs uoxexyxaum mupuziuna (Py) mnoay-
YHH NpUGABJICHHEM nao K pacTBOpaM COOTBETCTBYDMMX ®UOCOJCH B NHPH-
ZHHE : KOMOJEKC N;'(MT5)2'2 PQ oGpasyeT seJieHHE KDUCTAJMM, yCTOfi-
wWiBHEe Ha BO3JAyXe, MOryT OHTH nepexplmﬁsuana 13 GeHsoxa Oe3s
DaSJAONEHNs; COCIMHEHME 7N /MTE)‘?‘ZPg npezeTaBAseT COGOR Gexue
MFOJBYATHE KDKCTRJJH, DACTBODHMHE B GSESOJE ¥ 3TaHOJe; KDHCTaJdM
zOMRLIeKCA Ca{/Mrﬁ)z-ZPa-——doaxmnne. GieeTAmEe, wemyhuaThe.

Ji.A.Opa, ®.Beaprpor u ®.M.Teitea /22 / cunresupoBaim MOHO-



rmodensoar PFol(!!) ¢ nocseiypumu pacTBOpeHNeM ero B MMpHANEe. lpu
BHIADUBAHKE ¥SOHTRA pacTBopures npk 80°C moayweH KOMHJIEKC ¢ aZAyK-
rou coocramsa Pol (M 7'5)2' 2!93 . APTODH yKaSHBADT, YI0 KOMIJEKC AMA-
uarsuTHNi ¥ MoHomepHu# ( moJexyaspHuR Bec 550 ).

CuuTe3y THOGEHS08THOrO KOMAJEKCZ POANS [REZ(MTG’)Q (MTEK)2]
nocesuesa upyras padora /2774 (UTBK+popumar pozms(l) ). Myrex pe-
aKUKN COGAMHEHWS C NMUDMAMHOM 0GDasSyeTCs AMAMAPHWTHMI KOMOJIEXC
[Rh, (MT 5)‘1-2%] . B pesyaprare 06paGOTKM NUDHAMEOBOT'O KOMIJIEKCA
BCI, asrops noaywwan Gessommik | Kh, ("MTE)J. BsauvozelicT sue
[Rh, (M'rs),’] C MHMETUACYXAHHOKCULOM, AMMETHADODMAUMAOM, TVOMOYEBH-
HOl, NYDHANEOM NDEBEJO K OGp2SOBAHED COSIMEEHEH COCTaPRa [ha {MTE)I'_ 12]’
rae L= Py, DMSO DMFA Thp, Imawarnerusu coemmnemui Rh(i) apro-
PH OGBACHADT HAANYMEM CBASH METAAN-METARJAJ MDH WX JVMEDHOM CTPOSHMM.

lopzon A.Meancon u ero corp. /29 / cuuTesMpOBaAM KOMIJEKCH

Ni(RC0S), 05CH 01 v Ni(Reos), 2L , rae R=CHy CHg, CoHp ]
L= Py » X-MEKOJNE, /3 ~NMKOJMH, * ~IMKOJMH. OHM uCcCHEZOBAIM CTDOE-
KW@ STHX KOMIJAEKCOB ¥ HOXA3ajH, WT0 STAHONOBHE AJJYKTH KOMNJAEKCOB
ABAADTCHA IMMEDHHMM, a NUDHAMHOBHE AAAYKTH - MOHOMEDHHMH.

Hefirpazusayuedi MOHOTHOYKCYCHOH RMCIOTH ¢ BOJZHHM DPAaCTBOPOM
NoOH wau KOH nosy4aPTes XOpOWO pacTBODMMHE B BOJE COJK, KOTODHE
KDHCTaJAMSYDTCA B CONDTEe B BUA® ®eJTux Kpucrausos No. CH C05-H,0,
K(CHyCOS. Buam noaysens coum Co (CH;COS) 2H0 , ST (e4; 005)2 ¥
Ba(cHycos )2. 3H,0 = KPHCT&NAH GEJOro UBeTa, XODONO PaCcTBOPHMHE B BO-
ne u compre /30 /. Tapyranou /37 / cunTesupOBaHH COJK MOHOTHO-
YKCYCHO KHMCJOTH C AByX- ¥ TPEeXBaJAGHTHHMM KaTUOHauM. Tpn BSauMoO-~
ZeACTBUY MOHOPMOYRCYCHOK KMCAOTH ¢ rEZpooxucsd pryru(l) BHzeAsnT-
CH KPaCHO-OD2HXeBHE KDHCTRIJH COCTaBa Hg CHy COS . IByxma-
JeHTHas PTYTH C MOHOTHOYKCYCHO# KUCJOTO# O0pasyer CeJue KPMCPaLIH
/}/f(aﬂ" cos )2 , XODOHO DaCTBODHMHE B STHJOBOM CmupTE. TOJyYeHH
KajMWEBHe M CBUNLOBHE COJM MOHOTHOYXCYcHOW wucaors (ol (f' Hzcm)z "

Ph(eH,s cos)z , KOTODHE ABJAADTCH aMODIHHMM BEmECTBauM, XODOWO pacT-
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PODMMHMEN B ropsueli Boxe /32-33/.

M.A.Beprapi u ip. /34 / BsaumoneiicTBueM MOHOTHOYKCYCHOH KHC=-
JOTH C KapOOHaTaMM NEJOYHOSEMEJIBHHX METAJJIOB CUHTESHDOBaJU¥ COOTBET-
cTByDuMe cOMM. Buiesemmue muk xpucrassorpuipats e (CH3¢03),3H,0,
Ca,((‘/H;_,GOS)(MjCOO)'.;HZO w Sz (eHyCOS)eiy000) 440 Guam uecaenopa=
HH ueroZauy AETA m penrresorpajuuecxoro arasusa. Onpezesena repuuvec-
Kasf yOTO0fYMBOCTH CUHTESHDOBAHHNX COGLMHeHMH.

CHHTeSHDOBaHH THOAUETATHHE KOMRAEKCH DOaMs( H%JEE P3aNMOZeH~
CTBUN THOYKCYCHON KMCJOTH C KapOOKCHIATAME poms(mMﬂ pii EB
MarwuTENe coeiwnenms tuna Kh, (CH3COS),’-2A g TRe A = Ho0, Py, NpH HY
Thio, KNCS , DMCO , CH3CN , C3¢L | CHy COSH « WSyyenu HE-cnexTps
NOPXONMEHUsH, /N0 PrHECeHME OCHOBHSNX ROJAGGATEABMHX uvacrTor, Clesan
BHBOJ O AMMEDHOM CTDOGHNN YKaS8HKHX KOMIJEKCOB CO CBASHD MeTALJ-ie~-
raia. hpropaum vaxxe moaywes | Rh(WH;)oCHjcos|I, w usyuemy ero
CEOCTBA,

MOKOTHORQPOOHOBHE KHCJAOTH B KAYECTBE AHAJNTHYECKOr'0 pearesTa
BUEPBHE OGN WomosbsOBamu ® 1902 ¢, JXx.Ji.Jamiurepox /36 /. W npei-
A0XEH METOA KAYCCTBEHHOPrO OGHADYKEHNA KOGANBTE B MOMOWBD MOHOTHO-
YECYCHOR KHCJIOTH,

Hueeresn yrasawwe, 4TO THOAUETAT 2MMOHNA MOXHO MCNOJL30ORATH
B EQ¥ECTRE I'DYNNOBOI'0 DeareHTa AJf OCA2XIeHHWs PAJA VOHOB METAJIOB
#S HEeRTPAJBMHX BOAEMX pacrBopos /3% /.

OnnaKxo, CHCTEMATHYSCKOE USYyMEHHE MOHOTHOKAPOOHOBHX KUCJOT B
KaveCTBe 2KCTDA2KUKMOHHOPO peareH?a OHJO npoBesieH0d A, A, AiexnepoBof,
P.A,Anexneporuu u D.A.Socs0roBuM /3% /., Wum Guaa usyyeHa ODKCTPAKINA
45 (1), (1), Bi(u), Cofit), Ni(t), Cee(it), Auf) , Se(iv) w Te(iv)
MOEOPMOHAJPTEHOBMMN KMCJAOTAME, PaspacdoTalH ueTOlH SKCTPaKUKOHHO-(0-
TONETPUYE CKOrO onpezeserus Co u N/ . Heroz ompezexenus N, NpHME-
HeX Aaa ompexexerms Ni » craax /39 /. ABropaumm paspasoTam SKC-

TPAKIMOHENE ueTOy pasiesenus Te u S , a Taxue MeTO] Da3ieJbHONO
OIDEZEACHUN DTUX 2JEMEHTOB.
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YYuTHBAA [E€PCNEKTUBHOCTH VCHOJb30BAHMA CEPYCOJEDHANNX pea-
FeHTOR JJisi CeJEKTUBHOIO KSBJCYEHUA ¥ ONpeiesenus siemenror NTBK
BOepBHE npeicTaBiera P, A.AzexuepoBuy u M. M.MamezoBmy /40 / wax
SKOTPaKIKMOHKMA pearexT. OCyuecTBJeHO DasaeseHme cuecu /¢c- ol , Je -Se
Te-Aw  Te—=Cu , Pd—Rh, Pol~03, 05-Ru P~ neSmaropomsne ueraim,
Cu—Ni, Cu~Fe , Cu~Co, Co—Fe, Ni—Fe, Co—Ni
C uenospsopanmen MTBE B ravecTse OpraHuvecKoro pearesTa paspadoTasl
HOBHE 3KCTDaKHHOHEO=-(OT OMETDHYECKHE METOMH ONpeleieHUs MeAK, Teady-
pa, xesesa, K0OaibTa, HUKEAA, MaJJaius W OCuMA, Pesyrprars onpeie-

L]

JEHAA MAJAHX KOJMYECTB YKASAHHHX SJEMeHTOB B WX UMCTHX COJAX, ONJa-
Bax, CHOMHHX CHCTEMAaxX ¥ NPHPOAMHX OGBEKTaX MOKasaJa XOpPOEyD BOC-
IpOK3BOAKMMOCTS N HRJIEXHOCTH METOL0B.

Kpoue orore KTBE mcnosab30Rala B HEKOTODHX OTPACHAX XHMAYEC-
KOft npOMMEAGHKOCTH. ApTopou / 41 / mahiewo, wTO NpH peaxuuy ZErui-
POXAOPUPOBAHEOr0 noukBuHMAXJIOpUAa ¢ HIBK B Terparuzpodypane npu
60° oopasyercs mpOAYRT NPHCOSANNEREA. Sauemenus aroumor CI W ec-
TPYKEMN OCHOBHON uenw He HadhippaeTes. (peinoJaraeres NOJAAPHEA Me-
X HHSM peawimym P npucyrcreum MIBK.

P.venwn, W.Azexcangpo w I'.Basenrs /42 / aam cradmavsauunm
pacTBOpOB BHTaMiEa C WCHOJL30BAJM MOHOTHORUETATHHE W MOHOTHOOEH-
SOfHHE KHCJAOTH P HaYECTBE AHTHOKCHIAHTOB,

A.C.lpamxuna, A.E.Mpundepr u apyrme /77 / nccaezopary WTBK
¥ UX HpOusSBOEHE - AuGensommmmcyubduz Ni , (d , P4 comu xuciorTs
npH NI2CTHKAUKNE Kayyyka. Ux niacrEfmuupyDmEe ZefCTBHA CP2BHUBAJM
¢ reficTBUeM DeHallWTa ¥ neHtaHa 22. Bee npouspoznue HTBE ycxopsaiam
NJaCTHKALED KayuyyKa; Ha CKODOCTH MAACTHKAUWN ¥ XEDaKTeD u3ueHeHHA
NJaCTUYHOCTH BJAMSET NPUPOZ2 METaJJa B COJM KEcHOPH. OnrumasbHasm
LOSWDORK2 ROMNJAExCcOB wuchorH 0,3 BecoBoit wacTw #a I00 RPecOBHX YaC-
Tefl Kayuyka. COPA2CHO JMTEpaTypHuM Janumy [e4F jeficTBue colel ¢
THOKVCAOTAME B KAYeCTBE YCKODHTeJel ByJAKAHUSALUM Kayuyka MOKHO



0GBACHUTS 0GP2SOBAHNEM HEYCTONMMBHX KOMNJEKCHHX COJiefl, JNEerKo nepe-
XOAMUMX B KOODAKHALMOHHO HEHACHIeHHENe coeiurenus Tuma R—C (=5)SMe
s(s=)CR . Nogreznee axTHBMDYET Cepy F NpOUECCEe BYJAKAHMSAINM
nyréM paspHBa KOJEl S; MOLOGHO TORY, Kak STO MMEET MECTO HpH
peaKiuAX CEpH C aMMHaMM.

Tepdeprou u ero corpyamuxaws / 73 / ocymecrpaen cunres IL -
nmeruna - 537  xomnemcaumer C,H;CoSH- WTBK ¢ H-KapooueroreN-2=
~PeHNA-OKCABOMEHOM MONYYeR C'&H_,-Cofﬁ ~ CHy CH (COOCH3 )NHCOGH, 3 er0
PHIDONUS ¥ OKMCAEHWE OOpasyLmerocs LMCTMHA S°° npusout K 9. =
-uKeTREA- S

§1.2. Crpoenwe MOHOTUORADGOKCUNATOB METAJNOB M UX AUTHO-
KapOOKCHJIATHHE ¥ KaDOOKCHJRTHHE aHanory

Kounzexcs HTBEK wsy4eHH B OCHOBHOM CNEKTPOCKONKYSCKVM METOLOM,
Ha ocroBaHME 2THX JAaHHHX NPELMNOJONEHO CTDOEHME HEKOTODHX WS STuX
KoxnsexcoB. UzHano, MOJHOr'O DEHTI'€HOCTPYKTYDHOI'O MCCJEZLOBAHMA IaH-
HHX CO@JMHEHER NpOPeieHo He Ouno, xpome N/ ¥ Zn KOMIJIGKCOB.

B WE-gnexrpe MTBK / # 4/ nadawiapres cuibiye mOJOCH MOrAONe-
mug 1210, 1690 u 950 cu™, xapakrepuwe zam cpssu V(Ph~c), V(¢=0)
¥ )/[6‘_'—'5) » COOTBETCTBEHHO. CMeNEHNWEe MOJOC NOrJONeHHT YagTOr?
BAaJEeHTHHX KOJEOAHWY B MOHOTHOOEHS0aTaX BOSHUKAET, P OCHOBHOM P
bh—C . C—=0O u C =3 ceasell, 410 06YCIOBIEHO 06Da30BAHNEH
XEMMYECKOR CBASH MEXAY aTOoMau¥ MeTaJJ2 ¥ JOHODHHMM aTOMaAMM JHIaHJA.

R.B,Capant, Y.Konasaxpwmear ¥ C.C.lamex /73 / wsywnim VK-
ciexkrp ( B TBEDAOM COCTORMHMM ), SJEKTPOHHHE cuexTps ( B pacTBOpe )
¥ NArHUTHHE CPRO/CTBa HEKOTODHX xounJgexcor MTBK. F raca.l mpumozsar-
¢ OCHOBNHE WE-CUEeXTDOCKONNYECKNUE JaHHHE ¥SydYeHHHX VMY KOMNJEKCOB
¥TBK.
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Taduuua I
| ) i
Koumnexch i%:::’"  Ylph-e) | Y(e=0) V(e=s) |
| % i
Now. MPB = . I2I0ce I500ce @ 960ce |
CL(HTB) o  IBScc = Iu6Sce = 982cc |
Ni (MTB), - ~ I225cc = I508cc = 958ce
Zn(lﬁ)z . & 4 1225¢¢ = I545ce gﬁ._e
: i cec
Cd ( HTB) 2 i I2I5c¢ | I597c = S48c :
| . IS80e @ 920c :
_ _ ; . }
Hg (HTB), vI . 12I0ce¢ = I640ce %'
, .~ 1630eec  912cc
Cu ¥TB VR 12I0¢cc 835¢ ,
'. - 1570ce = S10c |
Ag WTB . yH  I2I0ce @ 16I2ce @ 92%ce

[ = - I588ce¢ @ 910ce

s s A AR e Y

¢ - CUABHHA; CC - CHANUKOM CHABHHIE

JuembmeHWE SHaweHEA J(C ==0)n caafoe yBeIMUEHVE SHAYCHMS
/(¢ =~ 5) mo cpaswenuD ¢ MX moJoxenweu B cmexrpax MTBE yxasupaer,
10 MEEHMD aPTODPOB HA DEAJWBAUMD KOHHOH CTPYKTYPH:

I o] ¢
CHe — 0L No

|

ipropn /7% / cunrapr, wro MTBEK uoxeT 06pa30BHBATH KOODAHAUMOHHHE
CBASH C METAJJIAME CJEAYDINX YEeTHDEX TUMOB:

o — M O~

y s
t:@ﬁ%“_'c {VS“__pd ckf{f__'c \bsff'ﬁd
k il

0 - e
7 e ST CeHs—CN s

—

il v



Cpasmenme smawemmi J(C —0) n J(C =3 ) P KOMMJEKCAX C
aHaJOrUYHHMY SHaveHWAMM HaTpUeBo#r coau MTBK voxe? oxasars moMoms
B HJSHTHOUKAUUYN STHX TUNOB CBASH. EcaM cBASE MEEAY MeTAJJAME ¥
auramzaum 1 Tuna, Toria swavesws J/C—=0)u V(c=3) nmonumu sa-
MeTHO YMEHBUATHCA NO CPABHEHMD C COOTBETCTBYDLKME SHAYEHMAMM B
No MTB. Tpm léou Tune ceasE NTBK ¢ mepexOINHUM METaliaMM, B 4acT-
woors B Ni(u) - xoumzexee swawemuws J(C-=0) m J(c=5) nowrn me
yMEHBHIADPCH MO CPaBPHEHED B WX mosoxeHweM B cnexr?pax NaWTB. B Zn()=
KOMIJAGKCE SHAWEHHR J/C-=-0) W V(C==5) yrasweavt we yBeiwyeHNe cnd
aw opaswy M—S

perops / /8 A cumrapr, wro Ni(n) u Zn(it)  xomnsexes mwent
CHMMETDNURYD XeJaTHYD GTDYKTypy Tana N, Smawemma V(¢=oJu J(c=s)
B KOMODJEKCE ¥ OnpejiesAnT CUJABHO ACCHMETPHUNYD XEJAaTHYD CTPYKTYPY.
i@ OcynecTBIAETCA NPOYHAA CBASD MENAY aTOMAuM MeTAJIA ¥ CePH.

C ADYrofi ©TODONM OAHOBDEMEHHOE yBeJWUEHHEe SHauSHU Jle=35) u
VMEHBUEHNE SHAYEHMA J(@ =©) 3 gounsexce 1, yrasupae? Ha peaau-
3alMD ACCHMETDUHOR XEJATHOR CTPYKTYDPH ¥ CYNECTBOBaHKE CHIBHOM
cease Cr -0.

B goumsexce VI samernoe nomuzemme swavemys J(C=3) u yse-
swuenme swawemms J(C--O) noxasumaer, uwro MTB Jurasi KOODAMHM-
pyeT aroM PTYTH TOJBKO CBOMM aTOMOM CEDH (run H). Sror faxr HaGJID-
jaeres Tagke B rownaexcax VI u Y.

Cpapuerue VE-CHEKTDPOB MOHOTKOGEH30AT OB o wevana womos
(raga.I ) moxasusaer, wro B paAy Zn(i), Col(i), Hg(u) suauenme uac-
rorH xoyeGanusg ceasu ( C——0 ) ympeauyupaeTes, B TO BpeMs Kak Hac-
cora xodeGamuit ( ¢ —S ) yMEeHBUACTCA. Ora TEHACHLUUA yrasHBaeT Ha
yBeAUdEHWe ¥ OcJadieHue npOYHOCTY cRaASH Me-JS M-0 cOOTBETCTBEH-
wo » paay Zn (MTB), , Cel(MTB)y , Hy (MTG), .

Swawenme J(ph—c) B xounsexcax 0,H,IV no cpasrerup ¢ ana-
JOTMuUKHME SHoUYCHMAMM P HaTpueBoO# cosu WPBE ymesuunBaerTcs, B TO



e /5.._

BpeMs KaKk NOAOOHHe W3MeHEeHMR B xommyexcax VI, VI,V me madapzapres,
T'Ze CyuecTBYET CMABHAA CBASH M-S , YBEAWUEHME UACTOTH KOJAeGaHMi
caasu ( Ph—C ) » woumsexcax 1,H,IY 06BACHACTCH SIEKTDONHOR MUP-
pauwei Ph—»( , GIaroZaps ueumy yBe/NWMBaGTCH NODAZOR cBasE Ph-(:

Ll

ipv CHABHOM KOODAMHALUMOEHOM B3auuMOAEeHCTRKE M- § vrasawmas
SJEeKTPOHHAA MUrpal¥f KOMACHCHPYETCHA OODATEHM NEPEHOCCH Sapaia ©
sanoanenmx ol -OpO¥TaNell veranrs MHa PaRANTHHE ol -0DOHTAAN aTO0-

¥a CepH.

TenneHu®s KOODJUHALMM TEOGEH20ATHOrO VOHE B €r'0 KOMNAEKCAX
¥oxeT OHTE OCHACHEHa B TepMuEax “xecrroro™ ¥ "usrxero™ ZCHODH E
axnenrops / 45—Y6 /. Corascro sroR xomueREPauEN aToM CepH B~
azercA "MArKMM" JOHODOM, a KHCJAODOZA - "xecTxuM" zomopou. OOHYHO
"yargue" LOHODH CHJABHO KOODEEHEPYDT "wsrxve™ avuentops, B TO BpeMs
KaKk "xecorxue™ [OHODH CHABHO XOODZMHEMPYDT "xecrwue”™ axuenropH, B
yrasaunoM npexepe C:(W) spamercs "meermw™, Ni(t) w  Zn(i) cpems
niw, a (o (1), HJ(;})) Culi)u fgi pmasmeen "warkwwn® axuentopauu. Sra xaac-
CEQNKalLUSA O0BACHAET CHAbHOE B3aunozeficrere Cz-0 B xounzexce M, cwWu-
YETDHYHYD XEABTHYD CTDPYKRTYPY xounyexcor il w 1V w crassyp ceash ¢
aToMOM CcepH B Romnxexcax Y,YI,VH n YVi.

ONeKTDOHO0-CHEXTPANBHHE AAHHHE ¥ MAPHNTHHE MOMEHTH KOMNJIEKCOB
OIuwl (3,72 pp u 8,8ln , COOTBETCTBENHO) yKASHBANT HA CYNECTBO-
BaHKEe HCKameHHOH OKTAaSAPEYECKOH reOMETDHM LUEHTDANEHHX aTOMOB., SHa-
YEHNs MArHWTHHX MOMEHTOB B TAKKMX KOMIJEKCAX C dzj P3 -— I'HOPHAN 32~
n¥elk JOJXHH UDHOJIHESTHCS MAM OHTH HECKOJABKO GOJPE HNYSKVMH BeJNYH-
HaMH MOMEHTOB, OOYCJOBJEHHHX T OJBKO CHKHOM, paBHuHM 3,88 m 3,40 ~n
coorTBeTCTBENHO0. Apropd / /% / npeamosarapt noJuMepHOe CTpOEHME
BCEX cOejuMeHul, xpowe xoumaexca [I.



Wecaenopareaw / 75 / noxywsss (MDHIMHOBER aJAYKT MOHOTHOGEH-
soara /|/(i) W Ha OCHOBAHWE HJEKTDOHO-CHEKTPANBHHX AaHHHX MOKASAIH,
UT0 KOMNJEKC WMEEeT MOHOMEDHOE CTDPOGHME C MCKAXEHHOR OKRTASADHYECKOH
cuuyerpuedi. Ofpasopanke NMUPHAMHOBOrO aAZyKTa OCBACHAETCA TEM, 4TO
Ime caadue axcuaasEwe cessm A — S nperepnesapr paspeE, npE eTOM
IBE MOJEKYAH NWDHAMHA P AKCHANHHOM NMOJOXGHMH BXOAAT B KOODAMNANED
newrpasbOre arowa, Apropu moxaswmawe, wro | Zu(M76), J, w [(d (ms),]
KOMAJEKCH, TaKWe WMEDT WCKAXCHHYD OKTASAPHYCCKYD KOODAKHAUHOHHYD
reowerpun. Oxraxo, BBUZY rbro. YTO B 3TUX KOMIAEKC2X AKCHANBHEHE
ceAsM M—S HOCTATOYNO CHABHHE, MHDMZAEN HE B COCTOAHEMN PasSOpPBaTh
STH CRASM, |

Srw xe apropu / /£ / npeanosarant, Wro B KOMIJEKCE | )‘1(4{#41"54,',]‘,L
aToM DTYTH JONOJHMTE/BHO KOOPAMHMPYETCH aTOMAMM CEePH COCEAHMX MO-
AEXYJ B aKCH2JBHOM NOJOXEHNH, YTO O0GYCAOBAMBAET OCDa30BaKWe MOJN-
MEDHOR CTDYKTYDH KoMniexcos. Kounaexem | (i (MT6)] m [ Ag (H?‘E)Jn TaK-
€ VMEeDT NOJMMEDHOS CTDOSHEE, NDKH KOTOpOoM aroms cep MTD Jwranza
ArpanT pPoONb MOCTHROB MEXAY ABYMS WOHOAMH METAJJIOB.

keropaur /47 / cuureskpoBaH DA MOHOTHOGEHS0ATOB METAJIOB,
#8yueHuuXx HE-cnexrpockoOnMuecKuM ueroioM. Haftzieno, w10 npH o6paso-
BaHWN MOHOTMOGEH302TOB, ATOMN METAJJOR CBASHBADTCA C aroMaum O m S
C PasJM4HOR CTeneHbD B3auMozeficTBHA. [10JOCH NOrJONEHMS BaJEHTHEX
xoneGanuit C—0 u C = S cpA%el HaXOAATCH B JMHOHANOHA SaBHCUMOCTH
or pH 06pasORarMs KOMUNJEKCOS ¥ ATOMHHX BECOB METAaJNOB. ABTOpaMN
/4% / Taxxe CHHTE3WDOBaHH nnpunaane alAYKTH MOHOTHOGEHS0AT OB

oY

<.
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METaJJOB B BHJAE MOHOKDHCTAJJOB ¥ NMPOBEAEHO peHTrenorpaduyecxoe
HCCAGLOBAHNE, ONPEAEJCHH NApaMeTDH SJAEMEHTADHOR suediiu.

M.Jl.Jinouann v C.0yprauw /25 / w3yMuAM AMMEDFHE KOMUAEKCH -
Co,(¥TB), C MOMONBD SJEKTDOHHHX CIEKTDOB MOrJOmeHNM:. ORM NpPeANo-
JOXMAH, YTO KOMIJEKC MMEeT NMCeBZOTeTDPaSZPHYECKOe CTDOEHKE XPOMO-
fopore Tuna: o~

(280" Fdg”
&~ NO. NS
NS

Yo n HK-cnexTpocxonNueckue Zawmwe wonornoSensoara Fol(il) yxa-
SHBADT B& MJOCKYP cTPyKTypy rounaexca /22 /. Wo wsenup apropos,
Koumxexe Aumepusopan, HTBH meyer cefs xax OuZCHTATHNI JEPSHA ¥
NpeAnoAaracTcs MOCTHKOBaS OTPYKTYpa Rowmnzerca. MEK-ecnexTpockonuvec-
KWM METOAOM TEKEe WCCAeLOBaNS WoEOTHOOemsoaTH Sn/iv) W f(ﬂﬁ) /20/.
Pesyaprats WcCHELOBaKKA [OKaSakM, YTO B KOMIJEKCE UEHTPAJBHHE &T0-
¥H KOODAMHWPYDYCH C JMI'aHAOM TOJBKO ¥epeS2 &TOMH CepH.

Haiip K.lzpadapar w Hafip C.K.Pawavanzpan /79 / weromom WK-
CIEKTDOCKOMEN MSYwNAM MOHOTHOGeHsoaT MeiM(I) ¥ OuUMGOYHO OTHECHH
YacTory BaieHTHEEX KoxeGanwi cessy Ph—(C (1210 cu"I) K 4acTore
BANGHTHHX KOJSOAHWE CPASM C- S ¥ NDHEAH K BHMBOLY, YTO B MOHOTHO-
GexsoaTe wel¥ HEHTPAJBHHEA aTOM CRESaH ¢ aTOMON XWCIODOZA,

Cglls - C fgcu. » TAK Kak HAGIDJ2ETCA CMEHEeHNEe MNO0JOC BAJCHTHHX KOfe-
Ganuii cepaAsw C=0 no cpaBHeNED C WX NOJOXeHHEeM B cnexrpax MTBK.

Penrrenorpafudeckuy MeTOZOM MCCHCLOBAHH MOHOTVHOGEHSOATH HM-
Kejd ¥ NIMHKA, PHACHEHA WX ®TPyXTYDa.

Kpueranaugecras CTPyX?ypa 2TA&HOAUBOTO ajAyKTa MOHOTHOGEHS0a-
ra nuxeas(M) cocromr ws mmmepunx woaexys [ Ni (MT5)2 ]2-02 HSOH[‘fg‘ﬁj
B xoMnAexce THOKADOOKCHIATHHE PPYNNM KI'DEADT POAB MOCTHKOB MEXAY
aToMaMM HWKeJs. ATOMH CEPH PACHOJOESHH BOKDYT aTOMA HUKEJAS ¥ JeHAT
B OAHON NAOCKOCTH, & BOKPYr BTODOrO ATOMA HMKEJA DACHOJOREHH aTo-
ME KVCJAODOZAA M TaKxe 00pasypT NJOCKO-KBAZDATHYD KOODAWHAUMD. faras



KOODJAMHBAlMA BTOPOr0 aTOMa HUKEAS OCYNECTBARETCH ATOMOM KWCJAODOZA
MOJEKYJ 2TaHONa, Paccrosume wexAy aroMauM HWKEAs papro 2,508 i.
Mexzy WepBHM AT OMOM HMKEJS ¥ UEHTDOCHMUETDHYHO SKBHPAJEHTHHM aT0-
MOM CeDH BTODOr0 AMMEDE CYmECTBYeT OueHb cxabas cesush (paccTosnKe
Ni=sS 2,814 ﬁ). Ecam ywects STM B3aMuope#ieTBHs, TO LaHHHE
KOMNJIEKC MOXHO DacCMATDMBATH KaK UEHTDOCHMMETDWYHER TeTpaMep.
Oznaxo, aBTOPH yKaSHBaDT, Wr0 P DacTBOpe aKcHaibhwe ceasE N/ - S
BOOGWE He CyueerRypr. CpeiNWEe SHAMEHNR iJWM cPudek ( —S 1,7I,
C-0 1,25, C-(Ph ) 1,49 A. Paccromume Ni—S (2,221-2,230 1) yxa-
SHBRET Ha pPCaANSalNP HAOCKO-KPAZpaTHOH KOHQMIypalUWR Nepsoro arowa
HER@AS, P 7O BPEMA Kak SHawenua iawm cessed N, —O (2,010-2,058 b
NPEANOJAranT BHCOKO~CHANOBYD @KTa3ADWYECKYD WJH KPAADATHO-NNDAMN-
JANBHYD KOHGUTypauws Broporo aroua mwxems / 5753 /, Asropaum Gux
HBMEPEH MArHMTHHE wowent womniexca ( 2,404n), KOTODHE yrasHBaeT
HA HAJAKWME JABYX HOCHADEHHMX SACKTPOHOB B AMMEDE. 070 OBUASTEABOT-
ByeT O TOM, WFO B AMMEDE AB2 ATOMA HUKEAA WMEDT COBEDHNEHHO DaSiANy-
EOE OKpyXeHWe. ABTOpaMU OHJAO NDPEAMOAONEHO, YTO BCe KPMCTAJNANYECKEE
CTPYKTYDH COEAWHEHNE THNA Nf'('RCGS)z-O,SCZ HeOH (R = cHy, CyH; )
CUCTOAT M3 AWMEDHHX MOJEKYN, I'Ji@ OZMH aToM HWKEJAA VMEET NJIOCKO-KBaX=-
yarHog, a APYrod awoM HKKeJs - KBaApaTHO-NHDAMULANBEOE OKDYXEHMS.
Pacuujposara xpycTaJIMYeCKas CTPYKTYpa Guc-axea Owc-(THoGeH-
soata) uurxa(l) /5759, Momexyas DacHOJOXEHH Ha OGAX CHMMETDHN.
IroM Zj  MueeT TeTPasAPUYECKYD KOODAWHAUWD, BEKADYADIYD ZABE MOXe-
EyZd BOZH ¥ JB2a aroMa .S JABYX MOHOTHOOGHSOATHHX I'Dynn, Ae#CTByD-
IMX Ka8K MOHOAGHTATHHE Juranl. CpeAHWe SHAMEHNWS AAMH CRASed: Zn —O
408l, Z,—S 2,278, c-S 1,729, C-0 1,250, C~(XPh) I,50 k.
Fossmoe paccrosmue Zp-0O 2,081 f. N0 CPaBHEHED C 2HANOTVUHHME Be-
JUYMHAME JDPYI'MX KOMNJEKCOB HMHKS O0BACHASTCH 00pa30BaHWel CETH BO=-
JODOZHHX CBfi3ell MEXAy MOJEKyJAMH BOZN ¥ HEKOODAMHWDYDIMME aT OMaMM
HICAOPOZA TYOKaDOOKCHAATHHX rpynn., CpaBHeHME CTDPYKTYD MOHO~- M ZN-



..-!0_

THOOEHS0aTa UKEKA X ﬁmu NOKa SHBAET, YTC NPK SaMeHe CIHOro0 aro-
Ma CEPH Ha aToOM KMCJOPOJA B IMTHOKADOOKCHIATHOR Ipynne, BMECTO
X@JSTHOrO LNKJa OOpasyercs mocTuxomas ceasy /3659 /, B caysae
KOMIJIZKCA MOHOTHOOEH30ATa LUHKA MOCTEKE 006pasynres Yepes BOAODCI-
HHE CRA3M.

Fenrrenorpafuuecxun ueT 070N WCCJAS/0BAHH HEKOTODHE KOMAJEKCH
MOHOTVOYKCYCHOR KHCAOTH C MEXOMHHME ¥ MEJOWHOSeME BHHMN MOTaJJaMM
/60-64 /,

B npoBeACHEEX DPadoTaX N0 WCCHSAOBAHMD CTPYKTYDH M KOHPOpMa-
HYH aHVOHOR WEJOYHHX W MEJA0THO-BEMENBHNX COJEH MOHO- M AUTHOYRCYC-
HE® KWCJOT, NOKka’ano, wro ® wownaexcax K CH;COS (1)[60]u RY cHy o
wou CH,COS OxasHBaerca HAOCKEM. lleHTPAABHHE WOHH OKDYHEHH & aT0-
uawe S u 3 aromaun O, Hx KOODAWHANMONHNH MOAUSAD MOXET DACCMAT-
PHBATHCA Kak TPHICHAJAbNAA NPUSMA, NPAMOYrOASHAA I'DEHB KOTODOR 3a-
MEHGHA HA nupaumAy ¢ aromon O p sepewne, Cpasmenwe crpyxryp I n O
MOKa3NBAET, ¥TO B ROMMAeKce K4 (CHyCOS cpass O=0 wacTHuHO ASAG-
Kaju30BaHa B THORApPOOREUAATHOR I'pynne.
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B KpHCTRIAMYECKOR CTDYRTYDE &[/w,;oo){chos)- wh0/ €62 |
aroM 5, uUMee? KOOPAMHBLKOHHOE 4HCAO 9, TwoauUEeTATHHE JAMIAHAM 06—
PasynT XeAATENE UEKA ¢ arouoM Sz . ANCTATHHE JWIREJH UDOABAADT
cedfi Kak TETPAACHTATHNE, KOTODHE OODaSyDT XeJaTHHE LUKJ C ATOMOM
2 ¥ COBXMHADT ATOMN 57 WOCTHRKOBHMYE CBABAMU. TDV MONEKYJH BOM
BXOAAT B KOODAMHANMD HEHTDAJBHOrO ayoMa, YEeTBEDTAX MOJEKYyJa BOAH
ABAAETOA KDECT&IAMBANNOKHOR. KOODAMHAUMORHNE NOAM2AD &TOME I7 MOE=
HO ONKCaTh Kax WCKAXGHHYD TPHIOHAJBHYD HPUSMY, Kaklas NpPAMOYTCABHAA



I'Paib KOTOpPO# UeHTPMpOBaHA aroMaumw O Auramiop, ANETATHHE JUIaHAM
MJOCKWE, THOANETATHHE JWPaHA npuOiKsHTesbHo nuockk# (arou C rpyn-
ms CH, Ha 0,049 A Buxomay s NJAOCKOCTH OCT2JBHHX TPEX &TOMOB).
Kprerasiksaiuonsye uONEKYJH BOZH y4aGTBYST B 06DaS0BaHuM H-CBASH
O=H... S mwmuoR 3,28 i POBMOXHO, 4r0 B CTPYRType uuenTes H-CcBASH
OwHaoa0 (2,74-2,98 4 ).

Facuuppobra KpHCTRLIMYecKOd Crpykrypn Ba (ct, 003)2'3"@0(37/63/
HOKadala, 9T0 JBa NJAOCKMX THOAHETATHHX MOHA, I'@OMETDHA KOTOPHX
ausra k malzennok » ('a (Cuyco0)(eHze0s)-3H,0 (1) /€Y [ w
Salery co0)(ciyeos) 4H,0() 62 /, a raxme euoaueravax HexOTODHX ADYrHUX
HETAJNOB, B KOMOACKC® I JMr@HAN Sujentrarnue, npw4éy arow O oaHore
B3 HEX NpUHAAKeXW? K KOODAYHAUHOHHHM MOAMBAPEM 2 KaTHOEOB Ba B oT-
Jduune or aroMa O BTOpDOIO, CEASAHEONO ROABKO C OAHMM KaTHOHOM, KO-
OpPAMHAUMOHHHE NOJMIZD KAaKACrO aroMa Ba 06pa30Bal 2 aToMaMu S M
S agoxaur 0 THOAUETATHHX UOHOR ¥ 4 arouauk O wOAEKyA Hao. Moxmeipy,
00B@AVHAACH C HOMOKBD OGNUX pedep ¢ AByus COCeXHUME, O6pasyD? npE-
OJMSHTSABHO, lend, NapajAessHHe OCH ¢, NOAOGHHE Haa,nenmm B KOMT-
aemax T ll. Pacovomuus XH,0)... S 8,254-8,440 X 835 2,2T u
2,58 A ¥ BEANWNNH PaiEHTHX yraos O(H,0)=H... S T146-170° yrasu-
BaDT Ha cymecrromBanWe H-crA3e# B xpHeTaE,

B roumiexce (’azf{,—}é. Inose-cy [65 [/, vmeanerarras rpynma
ABJACTCA TPHACHTATHOH; OHA O6pasyeT XeJarTHMil UMKA C ONHVM AT OMOM
WHAMA ., ATOMH KMCIHODOMA WI'DADT MOGTHKOBYD DOXB MEXAY aTOoMaM# WHARS
¢ O0pasoBaHMeM [IONMMEDHHX Lenel BJOJb OCH 2. KoopinHallnOHROE OKPY~-
X¥EHHE aToMa WHAMA - TDHI'OHAABHAA GuUN¥paMKZA.,

Kpueradimuyeckre CTPYXTYPH TNMDMAMEOBOI'O U HHKOWAHOBUr0 alAyK-
T0B THOaUeraroB muweam, Ni(cH,cos), 201 N (i)/6€ /, A/;(wgcos)z’f
2Py N Cpopwa a)) /67 /, Ni(ew;cos)y 2.3 Cotty N (popua
(W) /63 /,  Nifewcos) 2pannCoopua 3) (I¥) /69 / cocromr us
AMCKPETHHX MOJEKYX ¥ HEe JBAADTCA WSOCTPYKTYDHHME, B 2TMX KOMOJAERCAX



THOAUGTATHHE WOHH NAOCKME, OHM 06pasyDT ¢ HETPAABHHME ATOMAMN

YeTHPEXYACHANEG XeJaTHHE MeTasNOUMKAN, MOJeRyZsE B KDHCTaAlE CBESA-
HH CHaauu Ban-aep-Baaasca. Oxpyxemme aroumor /N - ueKameHHHA OK-
vasap (zpa srowa O, apa avroma S wu ase aroa N ). P roumzexcax
I, w IV aroMs cepH HEXOLATCR B TPAHC-NOAOREHHE NC OTHOWEHMD JAPYr
K Apyry, 2 aTOMH 23072 ¥ KMCZODOZA wmep? ilwe - pacnozozerme, B

wounsexce 0 Bce OZMHAKOBHE ATOMH WMEDT LUHC-PACHONONEHHE NO OTHO-

FeHWD IAPYT Sz)npyry: st1)

a(1) Z N’{f) 0(2) ; ~ y >
ol2) N(2)  of1) A N (1)

S'(1) Y (2)
}' i i

OCHOBY CTPYKTYDH '[)?!12 (e#yc0s), (¢4 E3'»93&‘)2]/-?&‘ 0/ cocrasaspr nenr-
POCHUMETDNYRHE HMNEDPH C DACCT OEHENM Rh - Rh 2,550 i. Yerspe

THOAUETATHNE I'DYNNN CJAYEAT MOCTHKAWM, CEASHBALEMEY NEPH aTOMOB
POAMZ B AWMEDH, MOJERYJNA THOYKCYCHOK KMCJAOTH MOHOESETATHA, CBANA-
Za C aTOMOM DOANN YeDEs aroM CeDH M HaxOA¥TCH B TUOHCROE Jopue,
TOPAS K&K B CBOCOZEOM COCTONFEMM OHZ CYNECTRYyeT B THOXBHOA dopme
/%7 /. Twoauerarkhe rpynns UPEKTWYECKH NAOCKWE. [[DOTOH T'MADOK-
CHABRHOR I'DYNNH o0pasyeT HPOYHYD BHYI DHMOMCHYJNADEYD BOAODOLHRYD
CBASEH ¢ ATOMOM KMCAOPOZZ MOCTUKOBOW TuoaleTaTHOR rpynmd. Kamuui
ETOM DPOANS MMEET HCOKOABKO VMCKAXKGHHOE OETABAPHYECKOE OKDYEeHNE,

B skparopMaJkHOf NJOCKOCTH OHASHBANTCA ABa aTOMa CEPH ¥ ZBa aTroMa
EMCAODOAa B HHCIOAOKEHMA OFEOCHTEZBHO ADYr ipyra. B3anuroe HHC-
TaCn OJOKeHHEe ABYyX aTOCMOB CEDH ¥ COOTBETOTREHHC JBYX ATOMOB KHCAO-
10la OOBACHAETCH CASAYDkM OOp2a3OM,. [TeDPBOHAHAJBHO MDOMCXOIRAT 3a-
NCEEHEE OAROK ¥3 MOGTHXOBHX KapOCEQHUIRTOIDYHd La THOaUeTaTO-I'pyl-
Iy, IPH STOM 32MEHa aTOME KMCJICDOZA Ea Cepy y OZHOI'0 W8 aTowoa po-
A¥E DDEBOZYT ¥ YMEHBHCEHD HOJOEYTEJIBHOI0 SapAja H2 2o aToMe po-
Mg, Crejyvme# BepONTHO, 7 0JNEHA SaMENATHCH KapPOORCHA2TOrpYNNa,
FaxOZAuancA B TPAHC-IOJOKCHHE OTHOCHTEJSHO TpH2UETaTHOH#, Tak Kak

ceass Kh—0 » tpamc-mosoxemum x Kh-S Oyxer ocaadaena, mpy



3TOM BTOpAS THOaleTaTorpynna 6yieT CRAdaNZ vepe: CEDPY €O RTODOHM
amoMoM DOZMK, YTO BHSBALO, NMO-BUIMMOMY, HEOGXOANYOCTHD COXPaHEHEA
OXBUB&JICHTHOCTH SapfA/i0B OG0EX 00HOMOB 0N, JadbHEWNEe ScMemeHwne,
BEDOATHO, WAET Taxkux xe Oo6pasoM, uTO JPHBOAKT K IHC=-D2CT QJIOKe HND
aTOM0B CEPH ¥ COOTBETCTBEHHO KYCAODOAZ. Or¥ OORACHEHMWS OCHOBAHH Ha
RJZCCHYCOKMYX ND2ACTABACHRAX TDAHC-BAHAHUA ¥ GCTECTBEHAHM 00)a30M

0UBACHADT LUUC-CTDOSHHE KOMITJIEKCA.
P padamue 2 NPEROAATEA OCHOBHHE CTPYKTYDHHE jaHHHe TulaueTar-

HOPO WOHE, KOTODHE OHAM MOAYYEHH DEHTIEHOSTDYRTYDHHM VeCHSLOBAHMEM

ero KOMIJEKXCOE C HEKOTOPUME METaJiawy.
PR Tadawua 2
Wor rucanevara ¢(2)—c()_

CoexuneHne IMZL;'CM | miro i 1 ﬁoﬂ(;f,}h's Sy
(o (e#; Co0)(e4; 605) 340 | 1,51( 8) CI1,28(2) | 1,7%(2) 123 (D) 64
ﬁ(g@g.«;‘y(aﬁjm}mo' 6908 1,26(2) | 1,72) 120 (2) | 62
fa (04 60s), 3 O I,5KI) I, | 1,7(D) Ia2L,K%) 63
Nilew os), 26 H-N | 1,51) | 1,2KI) | I,7KI) | 120,0(7) 66
Hiletscos)y 2P (a) T,5%8) | 1,28 1,78  118,1(2) | £¥
i (erty 60s)y- 2P ool (€) ] ,5T) | 1,2%1) | 1,7I(D) | 119,0(8) 68
Ni (et cashy2p N 1,5E(2) | 1,26CD) | 1,TIE) | T18,X9) | £9
(eic) Increos | 1M1 | 1,21 1,67 17T | &5

%W ZaHEH® TOKASHBaDT, 4TO cBAsh (=0 B THOaLuEeTATHOE Tpynne
uueer ABORHON XAPAKTED.

Opamxesuit jurnobopMuarad wownaexe [ Au (5,04 ) (PMeyPh), ] PF, (1),
noaytennuni peaxuwes (S, ¢ [RuH(PMe, Ph)s]PR, » xunsmen weranoxe,
1ePEXOAKT B MyPMYDPOBHA usouep [, CTPOEHME KOTOPOrO yCTakOBJEHO DEHT
PeHOCTDPYKTYDHHY auaiusou /#Z /.KoopamHauus aroua Ru - woxazennas
KBajpaThO-NupaMuianbias ¢ 3-Ma DOCHUHOZHME JUrAHAAMK () ® uvc-mo-
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JMOMEHMAY ¥ 2 APOMAMM S B OCHOBAEMYW MUpaMaly, 4-g HocdMHOBRR I'pyR-
na CBASAN2 ¢ AUTHODODMWATHHM aATOMOM yriepofdz » nu)e HOCHUHKEBOID
¥OHa, /HPIOOPMYATHER JNIAEA O0DASYSeT XeRTHNR LUK,

B xounzexce Ru(Hes,), [PlGHs); ]2 /23~ 2Y ], wooprunauis
arouop AU - MeRseHEas OXTADIDWYECKAN, COCTORT ¥3 4 arowor S AM-
THOPOPMBATHHYX AMPEHJNOB, HAXOMSAUMXCH B HHC-IOJ0EEHWYE ADYP OTHOCH=-
TENBNO EpYra m 2Byx aromor P rpudenwahochwronmx JuranioB. IHTHO-
(OpMEAT HE® JMVAHIN 06pasyDT ¢ aToMOM ALl YETHDEXWICHHNE XSJaTHHE
NeTRIUNBLIERAN, OBAdE C- & P HET&JAOUKKASY ACJOKANKIOB&HM, HX CPEA-
EfA JyuHa 1,068 K. HaGapjaemas URC-KOHDODMALIME JUTaHJiOR ChASHBAET -
cf ¢ HIEeRTOM O6pPAaTHOrD CHEeNEeHNSs 7 -2JEKTDOHOB 0T arToMa WeTala
K JHPAHLY .

B xomnaexce autnodopumara rams /75 /, cMENAHNHX JHTHOHOP-
MHET~xaplonnabHEY rounaexcax / Z4—#6 /, a makne B cnyuse LUHaHAN-
rrorapsoxcunar wona /77 —7% / Aavse cmasen C - 5 EaxOANTCA B mpe-
Aesax 1,68.1,70 ‘:l.- Pacuu@poRra XpHCTAATMUBCKON CTRYHTYDH AMTHOANE-
vara xaxun /79 / nokasumnaer, wro Aawan cpmsel G0 I,40(3) # C= S
I,67C1) A VOJIEKYA® HERPWCT . CHMMETDHY sz CPAPHMME C JWTEpa-

PYDHBMH AAHHHMH,

'L"“)O VO 6t S

\, b7 L
ch—dTgn -yt em— e
[30] [60] [#9]

0 Dt
" 'ng.r —— H—C <.fsgs,zz
[$1] (5]

Zi% KOTOPHX Xapakrepsa JAeiOKaiusauus ® rpymmax CoS, Co, u (S,
(crauzaprioe suavewxe Auuy cessed O= 5 I,60; C-5 1,82, C= 0
1,20; C=0 I,43 :‘*’.). NOATBEDENaeNas B ABYX HOSAGAEWX KDHCT. CHMUE-
TDMEX G?_l, .

PacERJpPORKE KPUCTASANUSCKOR CTDYKTYPH AUKADOOHVI-EEJNES0-
HERAONCHRAAMCHHA-TuTHOANeTara /§2 / noxazaga, WO aToM Fe cBASaN
¢ UVKAONEHTAAMECHMABHHN KOABUOM, 2 KaDOOHMABHHME I'DYNNAME ¥ IHTHO-



aleTaTHHM JEFRHZOM; NOCHEAHWE BHCTYHAeT B DOMM MOHO/CHTATHOK
IPYNNH, KOOPAMHWDYS ATOM weTajja TONBKO OAHWM 2TOMOM S , & He
énzenTaTHOR, Kaxk NpPEANOJaraiock pawee,

B xounzexce Guc-( AwruoGensoara) uwmia /5637 auranis mpas-
DTCH NAOCKMMK ¥ AsuEs ceaser Ph — (¢ (1,46-1,48 i’) NOKaSHBADT,
YTO B MOJEKyZEe JKPAHZA CYMECTByeT 0OJbPas CTENeHD CONDAReHHA.
Pacuu@poBra KPHCTAJIHYECKOR CTPYKTYPE STOI'0 KOMMJEKCA NOKAaSaNa,
¥TO CONpAXEHME b MOJEKyJe JAMIaHZa ABAACTCH BaKHHM (axTOpOM AJA
NMPEOJONEHNS HAUDAREHUWR NP O0P2SOBAFUN XSJATHOIO HERJA.

Ias msywewws xapaxrepa cBasu /ol —S B UEPHDEXYACHHHX X€-
JaTHEX METAJACNMKAAX ¥ CONOCTABNeHEs Kommaexcor  N:/(1) w  Pd(i)
C O/MHAKOBRHMM JWI'2HZSMM NDOBeJEHO DEHTIeHOCTPYKTYDHO® KCCAeAOBA-
mme M ($6-CoHs)), Tae MIN( (D) w Pl (7) /58,83 /. Croyx-
Type I ¥ I MOCTPOGEN M8 JABYX KDUCTAJJOrpaUYEeCKM HE3aBHCHMHX MO-
Zexyz A ¥ B xaEmEs us xoropsx ozsa (A) FaXOANTCH B UEHTDE CHMMET-
PUM ¥ CEASaNa @ LBYMT COCEANEYE MOJeXyNauw B, HAXOAAMMMNCA B 06-
HEeM MOMOXEHWM MOCTHNOBHME aToMamE .S . Mosexyvae B TpHMEDE MpHO-
AHSHTEABNO NAPAAAENBNH ADYP-Apyry. Jrmmu cmssefr C-C(Ph) (ecpeavee
sEavenue 1,47 i ) ykaswpaeT Ha GOABNYD CTENEHh CONPENEHMA B MOJE-
KyJe, KOTOpag 06YCAOBIEBAET 06Da30BaH¥e AROFHOI'O WeTHPEXYACHHOrO
XEJATHOMO METANNOUMKAZ B O0OMX HOMITJEKCAX. Pe3Koe pasianuue Mexiy
rpexuepauy I u 0l saxapwaercsa B TOM, 4T0 BO [ mosexyae A m B nourx
naocxue (c rowsocrsn 0,13 ¥ 0,12 A s A u B COOTBETCTBEHHO) , 2
B I wosrexyne B gymecrseHns meniockas (oTrioneHue arouop Ao 0,36 i)
970 00BACHAETCA CHIBHHN Bmue.ngmrne! MONCKY A ﬁ EB21I: A(;é’r— %M
L Ny, — S41) S IL & 2,77 A na 0,68 u 0.?4 A doxpue CyMMH
KOBRJCHTHHX pazuycop aromor N u S (2,43 A). R [l cooreercrsyn-
nke pacerosuEs Po—S cocramaser 3,46 ¥ 3,22 !o. 4r0 yze wa 0,92
u 0,78 A GosbNE CYMMH KOBRJENTHHX DaZMycOB aromoB Ao w & (2.543)



Kpoue Toro, aroMs N:‘m W S“'” B uosexyae A B I OTKJAOHERH OT
nAOCKOCTH “cBORA" mOJeRyAH K MOJeKyJe B, ¢ KOTOpPOil OHM OGpasypr
MEXMOMEKYAADHHE KOHTAKRTH N/--- - S « B cOOTBETCTBYDHHE OPKAO-
newust arowop /ol u S upomBasores caadee. Xors arom Nij,) Wuweer
TETDAI'OHAABHO MCKAKEHHYD OKTa&3APMUYECKYD KOUDZMHALuD, a atou A@z) -
~-HATEPHYD, "SKBaTOpMAABEME paccTOsmms N — S 2,21-2,23 A rHumuEH
AN RAOCKO-KBAADATHON xoopammanum N/ . B I cpezm.paccrosume
Pd—S 2,33 K HopMaismO® j% TAKMX KOMMAEKCOB,

Pacmi(poBKa KDHCTRJINYECKOH CTPYKYYDH f%l(b%;cfsjb (popua
aup) /LY / noxasaza, ¥TO B JopMe & P KDRCTALINVECKOR myelxe
HaXOA#TCH ABE DPaSHHE MOJEKYJH, OZHA M3 KOTOPHX WMEET AMMEDPHO®
crpoeue (paccromsme Ao —Po 2,755 L ), a Bropas - uOHOMEDHOE.

B nepmo# vosexyZe 4 AWTHOALETATHAA I'PyLNA RIrpaeT MOCTEKOBYD DOJB
MEKAY ABYMA aToMaMu nasaaims. OAHAKO, BO PTOPOH MOJeKyde O6a JH-
ranfia HaxOAATCA B OAHOR AJOCKOCTH C O0P2BOP&HMENM ZABOAHOIMO XejaT-
HOMO NeTaJuiouukaa xak » /5699,83/, P xoumsexce a¥OMs cepH 06pa-
3yDT HPUCIMSHTEABNU NADP&IJACABHHE NIOCKOCTHE Sq BOKDPYr aT OMOB
nazjaiMsg ¢ pacHOJOXGKMEM BAOJL OCk 2. B fOpMe B CTDPyKTypa COCTO-
BT TONBKO W3 JABYXAACDHHX MOJEKyA ¢ 4-MA MOCTMKOBHME JUPAHEAAME .

TPHMET K AMGTAH LN THOKAPOOKCUART HEKean N/ | (ﬁﬂg)gf“ﬁfsz /85 /

TaKXe ABJHAGTCR AMMEDOM B KPUCTaJ/MYECKOM COCTOMHUE, TaK KaK MEXAY
aTOMal¥ HUKEJA W ATOMAME CEDH ADYrofi MOJEKyJH CYHECTBYDT CBASH.
Koopznmalius aToMOB CEPH NJOCKO-KRazparHas. OnHako, ZnMep 4«u30-
P oM AGEH 30X MTHOKapOORCHAaTa naarkmy Lf (¢ H;—C(,H,'css)z ) 86-8%/
ofpasyeTcs 3a CYET CBASH MERJLy aTOMAMY NJAATHHN, ATOMH CEDH B 2TOM
COELMHEHNE 06pasyDT KBAADATHYD QHTHRDYSMY, B ABYX I'DaHAX KOTODOH
HAXOLATCH &TONH MEATHHH, JBa JUPaHZa NP OSTO0M ABIADTCH MOCTHKOBH-
ME ¥ CBASANH KaKk C OAHWM, TaKk ¥ ¢ ADYrEM aTOMOM NJATHHH,

HccaezoBanke crTpyrtTypy Omc-( jennaimrmoanerara)uuxean() /58/

noxasaso, 4TO ANTHOXaPOOKCHJATHAS IDYNNA WIDaeT Pop MOCT MK OB



MEXAY ZBYMS 2TOMAMM HWKENs, T,.€, XeJATHHWR LWKRA He o6pasyeres.
Cypyxrypa cOCTOWT WS AByxazephux wozexyn (Ph CHy eSS ), N.‘e ¢ pac-
crosuvey Ni—N; 2,56 £. POKPYT KAKAOTO ATOMa HUKEJs aTOMH CEDH
PACIONOKEHH B OZHOf TJAOCKOCTH. ATOMH HEKEJR WMEDT TeTParoHalbHO
HOKANGHHYD KBaAparHO-NVDAMMARJBEYD I'e OMGTDED. B orimuwe 0F Ouc=(
( iuruodensoara) HuKeHs, ® xounnexce (PhiH, 055)1, Niy B MOJEKY-
Ze IWPAHJA HE OYHeCTBYeT CONDAKEHWA uS-32 npMCyTorEMs CH,-rpynmu
¥ TMO2TOMY, BMEQTO XEJNATHOI'O NUKJE 0O6pa3yeTCHs WOCTHKOBAS CBA3h.
Oararo npm /06aBJEHWM IPYIUX KOODAVHUDYDHEX JUIEHLOB K LHEHTPASBHO-
My aTOMy CPPYKYYDA MOKET WINeRATHCA. Taw , B caydae /1 00aBACHMA
ABYX MOJEKYA MUPHINHA K dvc-{ feHuAZNTHOALETAT O) HUKEAS 06Dad3yCIci
BHCOKO-CNVHOBHA RHC-KOMIJIEKC C JABYMS UeTHPEXUJNEeHHHMN XEAATHHMN
unicnauy /29 /. 06pzsosanue UVC-KOHGUrYDALEY B KOMIJEKCE
N;(‘phcuzcss)g-g% M0 MHEHWD aPPODOB ABAFETEA HEOOHYHNM ¥ NOCTA-
panTes OGEACENTH DJIEKTDOEHNMY CROAGPFaME I¥THORKADOOKCHJIATHHX JH-
rarLon,

A KOMUJAEKCE OEeHB0MIUTHOraDOOKCUAATE XDPOMA Cz [C}, H;css)j
/90 /, rurmoxapdoxcuaaTHas rpynna ofpasyer xeyarkui LERX C aro-
MaMH XpOMa. FDHCTAIIMYECKaA CTDYKTYDA COCTOWT 8 IMCKDETHHX MOAe-
Kyd. lepTpalbEuR 2TO¥ MMEET WCK2NEHHYD OKTAB/ADHUECKYD I'€OMeTDHD.

([pOBEZeHO DEETPEHOCTPYRTYPHOE HCCXenoBarue | V(¢ Hrchyess), |
(D e [ v(c‘,chss)q] () /97-9Y . Tpucraras cozepxa® AWCKPETHHE
KOMNJEKOH, DODMA KOODJEHENKOHHHX MOJWSZPOE aToMOB  Bechua
sanska aozexasapy (VS xpowopopa ) ¢ pacmONONeHHEM XeJTHHX
uukaos mo pedpay rura . (usowepd &, ). B xounsexce I fexuab-
H0€ KOJXBLO ODHCJIKSHTENHHO NEPNeHAMKYIADHO [JIOCKOCTH XEJATHOrO
UeTas JOUNKIA. PO OCBACHAETCA SJACKTDOCTATHYECKHM BSanuoZe#cTBHEM
ueuAy MOAGKyAaul B KDHCTRJIIMYECKOR suelixe., P xouniexce T yroa uex-
Ly GeHMABHMM KOJBUOM ¥ NJAOCKOCTBD XEJATHOr® METAJJONKKJA (10,719,



LONyEKAeT IACJIOKAJIMSAUMD SJIEKTDOHOB MO BCEMY JUTAHLY, OLHAKO 3T0
HE OKaSHBaeT 0CO00C BINAHNE Ha KOODAWHALMOHHYD I'¢ OMETDHD KOMNJEKCA.
AHaau3 Gopus moawazApoB (B OGOWX KOMMJEKCEX ) NMOSBOAAET CYNTATS,
YT0 OCHOBHOE RAVAHME K2 HOpMYy MOEWAZPOB UMEET SJEKTDOCTATHYECKAaN
cocTaBAADNAs B3AMMOAEHCTEBMA JMraHi-iuraki. Hexoropse asropy /93—
93 / yraswsapr, wro nowoDEHe avous B woryr oSpasosars o, - cmass
c 1’2—}{2 OPOHTAAAME ATOMOB METaJJa. PESYJBTATH MCCICZLOBAHMA NMOKA-
suBap?, YTO /JMNH cBAseX V— S5z m yroa {, ue mweor ocoforo sna-
yeuus. MOXEO NOAORMTH, WTO 5/ ~-CBHSH METaNJi-JWPAHA OKASHBaET X0~
BOABHO claldoe BIMAHNE Ha MUDMY KOODAMHAHWOHHOTO NOANSApPa, ¥ riap-
BHY $AKTODOM B STHX KOMNJEKOAX ABANETCH SAERTPOCTATHYECKOE JNPAHA-
~INFanj B3anuOACHCTRHE .

Baaiir u Kengpr / 96 / mHuMcamaw, uro HopMa KOODAMHAIMOHEO-
r'o HOANSADA B BHAE BOCBME-KOODAMHVDOBAHEEX KOMNJEKCOB COOTBETCTBY-
T MHHWMAJBHAK DHEPIHA SJEKTDOCTATHYEOKOrD B3aAUKOACHCTBHA JUIARKE-
JNFali. OTOT PesyARraT XODONO COrARCYETCS C OXCUEDNMEHTAJBHHME
Jannuuu /97 / u HeXOTODHME YrAOBHMN HADAMETDSMN, DACCUUTARHHMN
» madore /96 /. Ecam cyuecrsyer cussmam ol 7. - cBass, Torza S,
aToOMH JOJKHH CHABHD NMPUCINEATHCNA ¥ SKBATODMAJBNOH niockoerw B G,
yriH ZOANHH 6HTH GOABEE BEIWNH, BHUWCAGHHHX W3 TDEANONOXEHMA Ha-
INYMA TOABKO P3aMMONCHCTBUA JUrAHA-IuranZ. OZHARO, SKCHEPUMENTAJb-
nae 6, yram (76 u 74%) xopomo coraaeypres ¢ SHYNCISHEMMN COFA2C-
50 /96 /. Hecuorps Ha JaHHHE SJCKTDPOHHHX CNEKTDOR MOrAOHMEHHA STHX
rounaexcop /9% /, yrasHpapmMx Ha CHABHOE CMENEHNe BAJEHTHHX OPGN-
rajiell MeTalda M JWFAHAB, OPCYTCTBYET CTDYXTYDHOE /0Ka3arTelbCTBO,
YT0 JIAHHHE CRBASH ORASHBADT BJMAHNE HA CTEPEOXUMHSA VS& Xxpouohopa
B 9THX ABYX KOMNJEKCAX.

R woumzexcax amrwoGenscara Ne(I¥) /95 / w nuemoauerara V
(1Y) /99 / uenrpansune aroMs Tax¥e WMEDT /0/EKa’ DHYECKYD KOODAH-



HallUD ¥S aTOMOB .5 weTHpPeX GUAGHTATHHX JUTAHAOB. B KoMnaexce
amruodexsoara Ho(IY) zozexasspuwecxkme yraw O, u 6, papmm 87,90
u 75,26°, coorpercraenno. Javmn ceases C - S 1,68 BA. yroi ueE-
Ly NAOCROCTAMM PeHMABLHOr'O KOJUBLA M XEJATHOrO METANJOEWRI2 COCTAR-
amer 6,56°, KoopiMHMAlMA METaiNa ¥ OCMAN KOMMODMALMA JMTAHZA GJIHS-
K& X HaRJEHHOR B QHAJOIHYHMOM KOMHJEKCE BakalMf. /S NpOBEAGHHOrO
CONOCTARJCHMA I'COMEYDHE AO/EHASADRYCCKMX KOMIACKCOB MEPEXOZHMX
METRJJOB C CEePYCOACPEAWMMYE CRACTATHHMRE JMIAHIAME TOKE3aHO, YTO HA
CTEDE OXUMED KOMIASKCOB HE BAMACT HM KOMENUNNE B SJCKTDOHHOR KOH-
furypalldx MeTasNR, Ki K3NEHCRNEe P CONDPANCHEM JWIaNJa.

P radaune 3 NpUPEACHR OCHOBHNE CTPYKTYDHHE JaHHHEe [ANTHORAD-

GOKCHARTHKX I'pyall, — C(2)—C(1) <::2)
Tacimia 8

;o_”';u;e fiie i fe{z)-— )] (‘/f)—.f(f)} ef1)—s(2) | s(ﬁ?éﬁ)%'@' 4
Ru (H¢§)2 [Pl )3]2 — 1,69 I.SB A %3
Le (Hes, )2 (co), (PPhy),| — i 1,64 | 1,68 117 | %6
KLHES, ] — 1,64 ; 1,64 131 ¥5
K[CHy ¢S] I,80(5) | 1,67 1,67 1w | 79
Pid (€iH:03), 1,46 | I,71{ 1,69 i12 53
Ni (CH5 €S3)s 1,47 1,71 | 1,69 111 54
Niy (Cotig ey esy), | 1,52 1,65 1,78 | 125 | 84
Ni (cotsoHy €s;)g 2Py | 1432 1,68 1,69 | 118 I 29
V (CeHseSy )y 1,49 1,67 1,68 | Ii8 92
V(GHsetzes, )y, | 1,9 1,68 1,65 | 1I5 91
V (CHzCs; ) y 1,54 1,66 1,62 118 99
Mo (CoHycss), 1,47 1,68, 1,68 | III 94
Zn (CHsCS; )y 1,47 1,66 I,72 | 118 56




“-‘36}"

Vs radamnt BUZEO, U0 BO BCEX WCCACNOBAHHHX DEeHTIeHOrDiE-
YeCKHM METOAOM AMTHOKADOOKCHJIAaTaX AJMHH ofeux C- S cpaAsedl nowrH
OAKHAKOBH. JT0 CBUAETENHCTBYET O BHDABHNBAHWY SJEXTDOHHOA NJAOTHEOC-
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CPpyKTYpHd? OCOGCHHOCTH KOMDASKCHHX COSAWHEN¥T XapOOKCHIAT -
HHX JANP2HAOB ZOCTATOYHO W3YWeHH MO CPABHERWD C WX MOHO- W ANTHO-
KapooORCUNATHEME anaJaprauu, Kax nowasawo B padorax M, A,Tlopaii-Komm-
s ¥ erq corpyAnukos /70/-103/ v paccMarpMBacMEX COEBIMHEHMAX MM
BCTPEUACMCS CO CAGAYDUMME DASAMYHHMY CMOCOGaMN KOODAMHWDOBAHMN

aroMos MeTaJadas

MonORenTarTHas
R R
I M\ cl
O/ct*o o~ Q:O
1/c
" 2 BusenrarTHan )
R R R R R
i i
/' M '{/c\ 0/é\ /C'\ R o R
N N 0 O 0770 @7 N\0 © 0 O
0 o L i 0 ) LY < \M/
M M M M— M '
25(0.0.) 23 (as) 29 (ss)  Qouss)[MMT 24 24
TPHAEHT aTRAR
i
|
¢ M ¢
I
5!1\3!4/ o A0 Yl e
2 TeTpajeHTaTHaN
R
" e M
O/\o/
N
M






	page00001.pdf (p.1)
	page00003.pdf (p.2)
	page00005.pdf (p.3)
	page00007.pdf (p.4)
	page00009.pdf (p.5)
	page00011.pdf (p.6)
	page00013.pdf (p.7)
	page00015.pdf (p.8)
	page00017.pdf (p.9)
	page00019.pdf (p.10)
	page00021.pdf (p.11)
	page00023.pdf (p.12)
	page00025.pdf (p.13)
	page00027.pdf (p.14)
	page00029.pdf (p.15)
	page00031.pdf (p.16)
	page00033.pdf (p.17)
	page00035.pdf (p.18)
	page00037.pdf (p.19)
	page00039.pdf (p.20)
	page00041.pdf (p.21)
	page00043.pdf (p.22)
	page00045.pdf (p.23)
	page00047.pdf (p.24)
	page00049.pdf (p.25)
	page00051.pdf (p.26)
	page00053.pdf (p.27)
	page00055.pdf (p.28)
	page00057.pdf (p.29)
	page00059.pdf (p.30)

