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MYKAJJIUMA

MyoOpamMusiTd MaB3yH TaXKHKOT. CuM00, maifBacTaxo Ba XylIaxou
OH COXaXOM I'YHOTYHH WJIMY TEXHHKA: Aap THO, papMaTCceBTH, TEXHOIOTHAN
XMMUSIBHA, [1ap HMCTEXCOJIM PAHIKYHAHIAX0 Ba WHUYHHH Jap XO4Yaruu
KUIUIOK 0a TaBpm Baceb uctudoma kapma MemaBaHz. [lafiBacraxon
kommuiekcun cumo6 (II) 6o muranaxowm opraHukit 6a Tyailiin XOCHATXOU
(UBUKA-XUMUSBUY XY 1ap XUMUSIH KOOPIUHATCHOHUHN MYOCHp ad3aausTH
Oemmrapepo nopo mebomang. MUEHHM JTUraHIXOW OPraHUKUHM TYHOTYH N —
aTCEeTWITHUOMOYEBHHA YOIM Maxcycpo HILIFOJI MEHAMOSIL, 3€pO Jap TapKHOH
OH siK4aH] rypyxxou Gpynkcuonanuu tuoni (-SH-SH) Ba amuni (-CONH;-
CONHz) maBuymanma, Kd 00 aTOMXOU METAIXOM MHTHKOJIA MaiBaCcTaXxou
KOMIUIEKCUPO XOCHJI MeKyHaHA. Jlap anaOuéru wiMmi MabiyMOT ouja Oa
IacT TapAWAAaHW 3aXpHOKHM METAJUIXOM BasHWUH (cuMoO, cypO) map
MaBpHUIM KOMIUIEKCXOCHIIIABHA 00 JIMraHAX0M OPraHWKHA OBapja IIyJaaH.
Masnymotn 3uén oun 0a 3axpoiyAllaBUM MYXWTH atpod nap Oopan
nctudoaan cuMod Ba HaAMakXOM OH OBapjia InynaacT. MuéHM JIUraHIxou
opraHukne, Ku 00 aroMxom cuM0O Oa peakcuss IOXWI MeEIIABaH]I,
maifBacTXou cynpypAop MaBKEH XOCPO HINFON MeKyHaHxa. ‘“Jluranaxown
cyndypaop 60 HOHXOU TYHOTYHH METAJUTX0 (habOTHOKUH OHOJIOTHPO 30XUP
MeKyHaH] (3UIIHOMOCH, 3UIAA 3aHOYypyFd, 3umauBupycid Ba .)” [1-5].
[TaiiBactaxon kommiekcuu cumoO (II) 60 N — aTceTUATHOMOYEBHHAPO
METaBOH JIap XUMUSIM TaxJIWIA (XaM4yH peareHTXo Oapou MyalsiHKYHHH
HOHXOU METAJIX0), Jap Ouoxumusi (MOIEICO3MH MeTauI(hEepMEHTX0) Ba
Jap MaBOIIIMHOCH (0a TacT oBapIaHU MaBOAXOH (PYHKCHOHAI) ucTudoIa
KapI.

Japayau omyxTramyaau npodiaeMau TaxKukmasanga. lap oroszu
TaXKUKOT aoup Oa MaB3yW IUCCEpPTaTCHs STOH MablIyMOT Jap Oopau
nariBactaxon komiuiekcuu cumo0 (II) 6o N — arceTmnaToModYeBHHA Ba
WHYYHHH MabIyMOT Jap 0opau MyaiissH kapaaau noHxou cumo0 (II) 6o N —
aTCEeTWITHOMOYEBUHA Aap afa0uETXOM MIMHUM JIaBpaBil Ba MOHOTpadusxo,
KU J1ap IOXHJI Ba XOpHYH KUIIBap 06a Tadb pacuaaaH, MaBuy]| HaOyI.

XaMuH TapuK, Aap KOpH JHMCCEPTaTCHOHWMHM MasKyp paBaHIu
kommiekcxocwnmasun cumob (II) 60 N — arceTmiTnomModeBHHA nap
XapopaTXOW TYHOT'YH, METOJMKaW CHHTE3M  IMailBaCTaxoM  HaBH
koopauHaTcuonnu cumob (1) 60 N — arceTHnTHOMOYEBHMHA, KU TapKUOU
oHX0 00 wuctudoma a3 yCyiaxXoM 3aMOHABUM TaXKMKOT HCOOT Kapna
LIyJaaH], MHYYHHH METOIMKau MyadsHkyHuu cumo0 (1) 60 nuranmu
Ma3Kyp OMyXTa IIyJaaHu.

AJIOKaMaHIMM TAXKHKOTXOHM Try3apoHuaamyna 0o 0apHomaxo,
JIONXaxo Ba MaB3ybXoM uimil. Kopu nuccepraTtcHoHit 1ap 03MOMIITOXH
WIMA-TAXKUKOTHH ~ Kadenpan XUMHUSH FaipHOPTaHWKUM  J[OHUIITOXM
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MUJUTAA Tounkucron Jap Joupan MaB3yH Kagenpasit:
«KoMmrurekcxocunkyHun  MeTaixon d — WHTHKONMRA 00 MINTHPOKH
JUTaHIXOW aMUAA, THOAMHUIA Ba OKCUI'€HIOP» TaXTH paKkaMu Oakaiinrupuu
Ne0122TJ1434, wHUyHWH pmap Kadenpan XAMHUSH TaxJIIA — HYPO
rapauiaacT.

BOBHU 1. TABCU®U YMYMHUU TAXKUKOT

Maxkcaqu TaxXKMKOT Jap KOpPKapaud METOJIMKAaW  CHHTE3U
naiiBactaxon HaBM Komiuiekcuu cumob (1) 60 N — arcernntruomoueBuHa,
OMY3HIIM TapKUO Ba XOCHATXOM MaiBacTax0, OMY3HIIM TAbCHUPH OMHUIIXOH
TYHOTYH 0a paBaHIM KOMIUICKCXOCWIIIIABHA, MyalsiHKYHHH Oy3ypruxou
TEPMOJMHAMUKUAN  PaBaHIM  KOMIUIEKCXOCWIIIABH,  MyaWsHKYHHH
coOWTaxon YCTYBOPHM NalBacTaXxOW XOCHIIIYAd, HMHIYHWH HCTHU(OAAN
amMamuy  TaifBactaxom cuHTe3Kapmamymam cumob (II) 60 N -
aTCETHITHOMOYEBHHA JAap TaxJIMJI acoC KapAa IIyaaacT.

Ba3sudaxou TaxKMKOT:

1. Kopkapam MeToankam CHHTE3W IailBacTaxod HaBH
koopauHaTcnornu cumoO (Il) 60 N — aTceTmnTHOMOYEBHHA, OMY3UIIN
XOCHATXOU (HM3MKA-XUMHUSBUM OHXO, TaxJIMIM TapKuOM maiiBacTaxou
KOMIUIEKCH 00 YCYJIXOU CHEKTPOCKOIHUSIN HH(PPACYPX Ba PEHTICHI.

2. OMy3umy  MyBO3MHAaTH  Kuciortarit-acocum N —
aTCETWITUOMOYEBUHA Jap MaxJyixXxou o0i 00 yCylau TUTPKYHUH
MOTEHCUOMETPH Ba COXTaHHM JUarpaMMaxou TaKCUMIIABHUHU IIAKIXOW HUOHH
Ba MoJieKyJ1aBuu N — aTceTHIITHOMOYEBUHA 1ap Xy 1yau Bacen pH-u Myxwur.

3. Owmy3umm paBaHnu KoMmIutekcxocmwikyann cumob (I1) 6o
N — arceruntromoueBmHa 60 HUCTH(OAA a3 FNEKTPOIN CHMOO-CEIICKTUBH.
ACOCHOKKYHUH TEPMOAMHAMUKHM PaBaHIN KOMIIEKCXOCHIIIABHU CHMOO
(I 60 N — arcermaTHOMOYEBHHA.

4, Kopkapau meroaukan myaitsiakyaun cumo0 (1) 60 N —
aTCEeTWITHOMOYEBHHA 00 yCynH TypOuauMeTpit. MyalsTHKyHHH XOCHATXOH
TOKCHKOJIOTMM TaiBactaxoum Kommuiekcuun cumo6 (II) 60 N —
aTCEeTUITHOMOYEBUHA.

O0BbeKTX0M TAaXKUKOT: mnaiiBacraxon kommiekcuu cumob (11) 60 N
— aTCEeTWITHOMOYEBUHA, XOCHSITXOM (HM3MKHA-XUMHSBUH OHXO, OMY3HIIN
paBaHoM  KOMIUTeKCXocwimmad mgap cucremam  Hg(ll) - N -
aTCEeTWITHOMOYEBHHA JIap XapOpaTXoH I'YHOTYH.

IIpeameTn TaXKUKOT: OMY3WIIN pPaBaHIM KOMIUIEKCXOCHIIIIABUU
cumo6 (II) 60 N — arcermnrtmomoueBnmHa map xapoparxou 278-318K,
MYaisiHKyHHH KOHYHHSITXOM TabCHpH KyBBaM HOoHA Ba pH maxmyn 6a
co0HMTaxon YCTYBOPHH paBaHAM KOMIUIEKCXOCHJIILIABHA, 0a 1acT oBapJaHu
nmaiiBacTaxoM KOMIUIEKCHMM  METUIM  TaxKuKmasanga 6o N —



aTCeTHUJITHOMOYCBIHA, MHIYHUH MeToAnKan MyasakyHmu cumo0 (I1) 6o N
— aTCETMJITHOMOYEBHHA.
HaBroHuxom miiMHU TaAXKHKOT:

- IIApOWTXOM  ONTUMAJIMHM  CHUHTE3W YOp  IIaiiBacTaxou
koopanHaTcnornu cuMod (1) 60 N — aTrceTnnrTnomoueBHa KOpKapA MIYA.
Tapku® Ba cOXTH TaiiBacTaxom CHHTE3Kapaa 00 YCyIXOM TyHOTYHH
3aMOHaBHHU (PHU3NKA-XUMUSIBI NCOOT Kapja Iy,

- aBBAIMH MapoTuba paBaHAM KOMIUIEKcXocuiumasuu cumob (I1)
60 N — aTceTWJITHOMOYEBHMHA Aap XapopaTxoM T'YHOTYH OMyXTa MIy.I.
MasbnyM Kapaa LIy, KM Jap CHCTEMaW TaxXKHKIIaBaHAA dYOp IIaKIn
KOMIUIEKCH XOCWJI MemiaBaHn. bo ycynum koaddurcueHtH xapoparti
Oy3ypruxou TEpMOAMHAMUKUM XOCHWIIIIABUM 3appavyaxod KOMIUIEKCH
MyalisiH KapAa Iy,

- aBBAIMH MapoTmOa Jap acoCH TaXKUKOTXOHM CHEKTPOCKOIHSH
nHdpacypx xkoopamHarcusan MoHoxeHTaTHn N — acrermnTHoMoueBHHA Oa
cumo0 (1) mcbot kapma mryxn;

- MabIyM Kapia Ioyn, Ku 0a maiBacTaxoW KOOPAWHATCHOHHWU
cumo6 (I) 60 N — acreruntromoueBuna tapkubamon [HglLy(NOs)2] Ba
[HgLs](NOz3), curronusin opTopoMOit MyBOGHKAT MEKYHAT;

- IIAPOUTXOM ONTUMAINU MyalstHKyHHH HoHXou cuMob (I1) 6o N —
aTCEeTWITUOMOYEBMHA 0O YCY/IM TaxXJIMIM TypOUAMMETpH KOpKapl Kapia
mryna;

- 6axX0JMXUHU TOKCHKOJIOTHH mMaiBactaxon kKommuiekcuu cumob (1)
60 N — arceTHITHOMOUYEBHHA T'y3apOHHA Iy I

AXaMHATH Ha3apusiBi Ba aMaJduH TAaXKHKOT: METOJIUKAaXOu
CHHTE3W  TmakBacTtaxom  Komiuiekcum cumo06 (1) 60 N —
aTCeTWITHOMOYEBMHAPO METAaBOH Jap TaxXKUKOTXOM MAaKCaJHOK ouj 0a
OMY3MIIM paBaHAM KOMIUIEKCXOCHIKYHHMH METANIXOM TyHOTYH 00
XOCHIaxon THoMoueBMHa wuctudona kapn. Kumarxom coburtaxom
XOCHJIIIABUHU 3appayaxor KOMIUIEKCH XaM4YyH MaBOJIHM MablIyMOTH XH3MaT
Kapaa MeTaBoHaHZ. YaHOaxom Ha3apUsIBHM TaxXKUKOTH MasKyppo Oap
MaBpHUIN XOHJAHHU JIEKCHS, TY3apOHHIaHU KOPXOHU J1abopaTopil, HABUIITaHU
MaKOJIaXOM WJIMA, PUCOJAXOW XaTMKYyHH, pedeparxo a3 (paHHU XUMHIA
FapPHOPTaHUKA Ba TaxXJIWIA ucTH(OIa KapAaH MyMKHH acT. [lafiBactaxon
cunteskapgan cumod (II) 6o N — arcetmnTHOMOUYEeBHMHA Jap XHMHSH
TaxJIWIA Ba OPTraHMKiA, nap THO Ba kaTaiau3 Oa TaBpu Baceb HcTH]oOaa
KapJaH MYyMKAH. MeToankan TEMIHUXOArapAuaapo Jap  TaxJIWIN
00BEKTXOM TYHOTYH Jap MaBpHIM TaxJIMWJIM WOHXOM CHMOO MeETaBOHaHI
nctndoa Kapaa maBaH.

MeToaxonm TaXKHKOT. ACOCH METOJIOJOTMH TaXKUKOTPO amajws,
KOpKapJ, TaxJIWJI Ba MYKOHUCAKYHMHM HAaTHYaxoW OSKCIEPUMEHTAINU
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OamacToBapAa TAmIKWII MeOUXaHA. TapkuO Ba COXTH MaifBacTaxou
kommiekcun cumob (II) 60 N — arcermaTmomodeBnHa 00 YCyIXOH
3aMOHAaBHH (U3UKA-XUMHUSBHH TaxXKUKOT (TaxXJIMIHM KOHIYKTOMETPH,
CIIEKTPOCKOIUAN WHPPACypX, peHTTeHA-(hazaBi, TePMOTPaBUMETPHA) HCOOT
Kapia Ulygaana. bapoum omy3uilin XOCHATXOM KHcHoTarim-acocum N —
aTCETHJITHOMOYCBIHA Ba OMY3HIIH paBaHIN KOMIUICKCXOCHIKYHUH CHMOO
(II) 60 N — arceruntuomoueBuHa ycynxou Jlenen, @puaman, codburaxoun
TePMOJAMHAMHUKHH XOCWIIIaBhA — ycynxou Kmapk Ba 'mo uctudona xapaa
uryfaasa. Xamau XUcoOKyHHUXo 00 uctudona a3 6apHOMaX0H KOMITIOTCPUH
«Excely, «BorlandDelhi» Ba «kKEV» ry3aponuna mrynaasu.

Ba XxaMosl meUTHUX0/] MelIaABAH/:

- METO/IMKau CHUHTE3M MaiBacTaxoM HaBU KOOPIUHATCHOHUHM CUMOO
(IT) 60 N — aTCeTUIITHOMOYCBHHA;

- KUMAaTXOM COOUTAaxXOM yYMYMHH IaHBacTaxoW KOOPIMHATCHOHUHU
cnmo0 (IT) 60 N — aTCeTHITHOMOYEBHHA;

- Oysypruxom tepmomuHamukuun (AH, AG, AS) paBanu
koMImiekcxocummasun cumob (I1) 60 N — aTceTHITHOMOYEBHHA,

- MeToAaWKam MyalsHKyHHH HoHXoMm cumo6 (II) 60 N —
aTCeTHIITHOMOYCBMHA 00 ycynmu TypOMAMMETpiA Ba MYyalsIHKYHUH
(abONHOKMHM  TOKCHUKOJNIOTHH maiBactaxom cumo06 (II) 60 N -
aTCETHIITHOMOYCBUHA.

Jlapayan JBbTHMOJHOKMHM HATHYaX0M TaxKuKoT. Jlapayan
9BTUMOJTHOKMY HATHYAXOU KOPHU JMCCEPTATCHOHH, XYJI0CaxX0 Ba TaBCHUIXO
00 uctudona a3 ycylxoum 3aMOHABUU (DUBUKA-XUMUSIBHUHM TaxXKUKOT Ba
KOpKap1 OMOpP# UCOOT Kap/a LIyiaaH].

MyBopuKaTH KOpPH IHCCEPTATCHOHA 02 NIMHOCHOMAH UXTHCOCH
WIMii: auccepTarcus 0a sKyaHI OaHIXOW IMMHOCHOMawW uxtucocu 1.4.2.
XuMmusu FaipropraHukit MyBOo(UKAT MEKYHAI:

1. MyalisHKyHHH XapakTepu 00 XaMaloKaMaHgi OaifHU
TapkuO, COXT Ba XOCHATH TaiBacTaxow raiipuopraHukit. Jlap 3epOoOxon
3.1, 3.2, 3.3 Ba 3.4 muccepTarcusi TAPKUO, COXT Ba XOCHATXOHU MaiBacTaxou
CHUHTE3KapAanIyJa OMyXTa Iy 1aaHI.

2. Kopkapau YCYIXOoH CHHTE3H naBacTaxou
raiipuopranuki. Jlap 3ep6obxom 2.1, 2.2, 2.3 Ba 2.5 nucceprarcus
METOJIMKAaXOW CUHTE3W MaiBacTxou koopamHarcuonmu cumodb (II) 60 N —
aTCEeTWITHUOMOYEBHHA OBap/a IIy1aacT.

3. CuHTe3 Ba OMY3MIIM CTPYKTYpa Ba XOCHSITH MaBOJ Jiap
acocu TmaiBacTaxou fradpuopranuki. Jlap 3ep6o6xom 3.1, 3.2, 3.3 Ba 3.4
JCCepTaTCH CTPYKTypa Ba XOCHATXOM MOJIAXOW CHHTE3Kapjamryna 0o
uctudoma a3 ycylxou 3aMOHABUHM (DU3HKA-XHUMHUSBUU TAXKUKOT OMYyXTa
IIyTaaH.



CaxMu I1IaxcMu YHBOHUYVIiM Japayam WIMH Jap Ty30IITaHH
Machalal TaxXKUKOT, Ty3apOHHAAHH TaxXKHWKOT, CHCTEMaTH3aTCHs Ba
TaXJIA MablIyMOTXOM ana0mér, OaHaKIIaTHpWUH XHUCOOXOHM 3apypi,
TaXKUKOTXOM Ha3apusABA Ba amaiid, KOpKapJd Ba TaxXJIWIN HATHYaXOH
9KIEPUMEHTAIIl, OMOJJaKyHHH MaKOJIaXOU MMM acoc Kapza IIyJaacT.

AnmnpodaTcusi Ba TAaTOMKH HATHYAXOU TAXKHKOT.

MasMyHn acocuu KOp Jap KOH(epeHCUsXou OaifHalIMuiaii Ba
YYMXYpHUSBUM WIMA-aMajlid Hap IOyJaaHaA: MadMyH MakoJlaxou
KoH(epeHCcHsin sSKyMH OalHaIMmianid nap Mae3yu “‘JlypHamou pyumyin
TaXKUKA XHMHSIM TaiiBACTXOW KOOPJIMHATCHOHN Ba ucTU(OaW aMalliu
0HX0” Oaxmga 6a THpoMUAOINTH XoTHpau npodeccop bacutosa C.M., 80
— ymuH MaBiyq Ba 60-comaruu (GabosMSATH WIMMA-TIEAArOTMd JOKTOPH
wiMxon xumus, podeccop AsmkyinoBa O.A. (dymande, 2022); maBoxu
KOHpepeHcHan OalHAIMIIAIAA WIMHIO aMmalil aap MaB3yd: ‘“XuMusin
TaxXJIWIA Ba aXaMUSITH OH Jlap PYLIAN WIMXOHM TaOMATIIMHOCH Ba TEXHHUKA™
(dyman6e, 2025); maBoau KoH(pepeHCHsIH OaifHATMUIAIAN UMIIHIO amMalit
nap maB3yu “IlaiiBacTxom KOMIUIEKCH Ba yaHOaxou uctudomgadbapuu OHXO™
(dyman6e, 2025); mMaBoaxon KOH(PEpEHCHAH YyMXYPHABHA 00 HIITHPOKH
OJIUMOHHU XOopu4il nap MaB3yu «llalfBacTaxom KOMIUIEKCH Ba 4YaHOaxou
ucrtudoaadapun oHxo», 6axmuga 6a 70-cojgaruu XoTHpau y3BH BoOacTau
AW YT, nokropu WIMXOM XuMHs, npodeccop AMHHYOHOB A3UMYOH
Onumosuy  (dyman6e, 2021); mMaBoaxou KOH(EPEHCHSH YyMXYPHsSBUH
WIMA-aMaiil f1ap MaB3yu “Ba3pu KyHyH# Ba AypHaMOHM TaXJIWIH (HU3HKO-
XUMUSIBA”, Oaxmuaa 6a IBJIOH rapAniaHu Xagadum 4HOpyMH CTparerit —
CaHoaTUKyHOHHHU O0CYypBaTH KHIIBap, conxon 2022-2026 — Comxon pymau
caHoaT, O65-comarmm TabcucéOMM Kadenpam “XuMmHsH yMyM#Ad Ba
FalpUOpraHuKii” Ba TUPOMUAOWITH XOTHpaW apOOOM WIM Ba TEXHHKaH
TounkucToH, nOKTOpH WiIMXOM XuMmus, npodeccop Jlyrdymno Connen
(dymanbe, 2023); maBoau KOH(EPEHCUSH YYyMXYPHSBHA Jap MaB3yd
“CaxMU yCyJNXOM 3aMOHABUU TaxXJWI Jap PYULAM HIM Ba HCTEXCOJOT,
Oaxmuma 6a “20-comau OMY3HUIl Ba pymiau HaHXoW TAOHATIIUHOCH, JaKUK
Ba puésn nap coxau unmy Maopud (Conxon 2020-2040)” (dymantde, 2022);
MaBOAM KOH(EpPEHCHSIM YyMXYPUSBUM HWIMHIO Ha3apusBUM XadaTu
ycronony kopmangoun MUT JIMT Oaxmuaa 6a “Conxou pymiad caHoaT
(comxom 2022-2026)” Ba “by3yprmomTn Mapnono Yanomumaauuu banxi”
(dyman6e, 2022).

HuTHmopor a3 pym MaB3yHm aucceprarcus. A3 pyu MaB3yd
auccepratcuss Myawud 14 kopm WiIMHA Hamp HamyZaa, MHEHH OHXO 3
Makonman wimun a3 yonuObu KOA Hazmu IIpesumentn Yymxypuu
Touukucron Ba KOA ®eneparcusu Poccus s3pTHpodmaanma Ba 11



¢umypaan Makoia Aap KOH(PEpeHCHAXOW YyMXYPHABHA Ba OaifHaIMUIIaiit
XacTaHI.

XauMm Ba COXTOpHM auccepTarcus. Jlucceprarcus a3 MyKaaauma,
maHy 000, a3 yymyia MyXOKHMaw Xyioca wbopar Oyma, map xauymm 143
caxudan KOMIIOTEpH Taxus mryxa, 36 gamsan, 31 pacm, HHIYHUH pyHxaTi
oubmmorpaduu anadbuét 6o 120 HOMIyiipo map Gap Merupan.

BOBU 11. MASMYHU ACOCHH KOP

Jap MykKagaumMma axaMusATH KOpH JIHUCCEPTATCHOHHN, Ty30IITaHH
MakcaJ Ba Ba3H(axoW TaxXKUKOT OBapaa IIygaact. HaBroHwwm wiMuu
HATHYaxou 0a JacT oBapjallyaa, axaMUsITH Ha3apusSBA Ba aMalid MaB3yH
TaXKUKOT MENTHUXOJ] Kap/a IIyAaacT.

Jap 6006u SKyMH auccepTaTcus LIapXH amabuéT a3 pyd MaB3yH
TaxKUKOT TEUTHUXOJA Kapjaa lrygaacT. MabiayMoT ouja 0Oa maiBacTaxou
komIutekcuu cumo6 (I11) 60 nuranaxou ryHoryH, HaiBacTaXoW KOMILIEKCUH
d-MeTamnxod MHTHKONA 00 XOCHJIAaXOW THOMOUYEBHHA Ba WHYYHHH
garOaxon uctudomadapuu maiiBacTaxom KOMIUIEKCH HHBUKOC EPTaacT.

Jap 606u xyoM MabIyMOT oupa 0a MOANAXOHM aBBala, XOCHATXOH
(U3NKA-XUMUSIBUM  JIMTAHAW OPTaHWKA, WHYYHHH METOJUKAW CHHTEC3H
maiiBacraxou koopauHarcuoHnu cumoO (II) 60 N — arceTmnTrOMOYeBHHA
oBapa IIyAaacT.

Bo6u ceromMu KopW JAHCCEpTAaTCHOHN 0a TaxXKUKOTH (PHU3HKWA-
XUMUSBUU TackBacTaxoum cuHTe3Kkapjamyaan cumod (II) 6o N —
aTCETHITHOMOYCBHHA OaXIIUIa IIy1aacT.

Jdap 000m 4YopymMm gmccepTarcusi MablIyMOT ouj 0a TaXKUK{
XOCHSITXOM KHCJIOTari-acocud N — aTCeTWITHOMOYEBHHA, OMY3HIIU
paBaHIu KoMmIutekcxocmimabuu cumo0 (II) 6o N — arceTmnTHoOMO4YeBHHA
Jap KyBBad HOHH, pH Ba XapopaTXxou r'yHOT'YH OBapia IIyAaacT.

Bo6un manuyymu gucceprarcus 0Oa wucrudomam amammum N —
aTCEeTHMIITHOMOYCBIHA Ba mMaiiBacTaxou oH 060 cumoO (I1) 6axmmma nrymaact.
BOBU 3. MYXOKUMAHN HATHYAXOU TAXKUKOT
TAXKAKOTXOU ®U3UKN-XUMUSABUN MANBACTAXOU
KOMILUIEKCHUU CUMOB (II) BO N - ATCETUWJITHOKOPBAMU /]
OMy3uIIH YapaéHry3apoHUH MaX,1yJIX0U NaiiBacTaxou KOMILJIEKCHH
CHHTe3Kapaauryaa

Bo maxcamm MyaiissH HaMyZJaHH HaBBU JIIEKTPOJIUT, KM 0a OHXO
maiiBacTaxoM KOMILUICKCHM CHHTE3Kapiamiyaa TaaulyK [IOpaHa, MO
qapaéHTy3apOHHH MaXJIyJu MaiBacTaxopo 4eH kapaem. A3 cababu oH Ku
aKcap MalBacTaxOW CHHTE3Kapaallyaa aap o0 THApOJIM3 MEIIaBaHI Ba Iap
0ap3e XAJKYHaHIAXOM WHEPTA Xal HaMmemaBaHa, Mo 0Oa cudatu
XalIKyHaHIa OapoW YeH KapJaHU YapaéHry3apoHd JUMeTWIhopMaMHIl Ba
muMetwicyndokcuapo ucrudona Hamynem. Jap dagBamu 1 HaTH4axou
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SKCIEPUMEHTANA Joup 0a MyailssH KapJaHH dYapaHTy3apOHHH MOJISPHU
maiiBacraxon komruiekcun cumo0 (II) 60 N — aTcermnTHoMouYeBHHA Iap
Xyayau xapoparxou 15-35° oBapza mrynaacr.

Yansanun 1. - Harmyaxom TaxKHKOTXOM KOHIYKTOMeETPHH
MaxJIyJxou mnaBacraxom Kommiekcun cumod (II) 6o N -
aTCeTWITHOKAPOAMMI; C=1-10"3mon/n

MaiiBacran 1, Omt-em? - moa?

Ne KOMILIEKCH
15 20°C 25°C 30°C 350C
°C

1. [HgL(H20)(N | 56,7 60,6 67,4 70,0 78,1

03)2]
2. | [Hglx(NOs),] | 60,1 63,4 69,3 74,5 86,2
3. [HoL3(NO3)]N | 74,3 78,9 84,3 90,3 98,4
O3
4. | [HgL4](NOs), | 86,9 90,4 98,3 101,6 110,5

Taxamnmm HaTHYaxoW 4YagBajdd | HHIIOH MeIauMxax, Ku Oapou
maiiBactam  komrmuiekcum — Tapkubam  [HgL(H.O)(NO3)2] xumaru
YapaéHry3apoHUU MOJISAPH W aap xapopatu 15°C MyBOQHKH MabIyMOTXOH
amabuér Oa FaHpPHANEKTPONIUTXO MaHCyO Oynma, 3uMHH OaiaH] NIyZaHU
Xapopati Taypuba 0a IJIEKTPONUTXKOM HaBbU 1:1 Hazgumk MemaBam. A3
cababu OoH Ku AuMeTHI(QOpMaMHA XalKyHaHZaW KAaBUH JOHOPH acT, mac
9XTHMOJ ~ acT, Jap MaxJyjid T[ailBacTaxou KOMIUIEKCH  KHUCMaH
YOiMBa3IIaBUM HUTPAT-HOHXOU JOXMJIM cdepau KOMIUIeKcH 0a aman
meosia. bapoun maiiBactan komruiekcun Tapkubam [HgLs(NO3)]NO3 kumatu
yapaéHrysapoauu Monspii gap xapoparu 15°C 6a 74,3 Om*-cm?-mons™?
6apobap Oyma, 6a JIEKTPOIUTXOM HaBbU 1:1 POCT Meosa. XaMHH Tapuk,
O6apon maiiBactan kommuiekcun —Tapkubam  [HQL4](NOs), kumaru
yapadurysaposii gap xapopatu 15°C 6a 86,90 Om'-cm?-Monb™ Gapobap
Oyna, 6a OH 2yeKTpoNUTH HaBbH 1:1 MaHCyO noHMcTa MemaBan. MH ommn
00 MaBUyOUATH MOHXOM HUTpaT xgap coepan OepyHau NaiBacTau
KOMIUIEKCA anokamanad mpopan. Hdap pacmu 1 rpaduku BoOactaruu
yapa8Hr'y3apoHMH  MOJAPUM  MaiBacTaxod  sk-, 1Oy-, Ce-  Ba
yopkoopauHatcusmygan cumo0d (1) 60 N — arcermnTnomoueBrHa oBapna
LIy/1aacT.
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Pacmu 1. - Bobacraruu p = f(1/T) 0apou naiiBacTaxom KOMILIEKCHHU
tapkubamon 1- [HgL(H20)(NOs)2]; 2- [HgL2(NOz)2]; 3- [HgL3(NO3)] (NO3); 4 -
[HgL4](NOs3)2

Bbosin kaiin kapn, ku Bodactaruu | a3 1/T (pacmu 1) xatu pocT act
Ba OH MMKOHHAT MEIHXad, TO JHEPIrusid (panOJHOKUU YapalHry3apOHUU
naiBacTaxou KOMIUIEKCH MyailsiH kapja masan. Jlap dagBaiau 2 KUMaTXou
sHeprusiut HabOTHOKUH Eguon maiiBacTaxon kommiekcun cumob (1) 60 N —
aTCEeTUJITUOMOYEBHHA OBap/la 1y1aaH].

Yanpamu 2. - Kumarxou Egpawos. maiiBacraxon xommiexcun cumod (11)
00 N — aTceTnaTHOKAPOGAMUT

Ne IMaiiBacTan KOMILIEKCH Eagkr., K4/Moa
1. [HgL(H20)(NOs)2] 5,61
2. [HgL2(NO3)-] 10,87
3. [HgL3(NO3)](NOs) 10,38
4. [HgL4](NO3). 4,95

A3 Hatmyaxoum yazBaam 2 Oapmeosin, KM KUMAaTH DSHEPTHIH
(abonHOK# Gapou maiiBacTaxoM MOHO- Ba YOPKOOPJIUHATCHSIIYa HUCOAT
0a maiiBacTaxoW Ay- Ba CEKOOPAMHATCHSAIIy/A MAcTTap acT, s’kHE CypbhaTH
XOCHWJIIIABMU 3appavyaxo sIKyM Ba 4YOPYMH KOMILIEKCH Jap cucTteman
OMYyXTallysa 3U€ATap Ba cCaMapaHOKTap acT.

WHUyHUMH TaxKMKOTXO J0oMp 0a OMy3HIIM YapaéHry3apOHUH
MaxJyJIxXoW TaiBactaxom Kommuiekcmu cumodo (II) 60 N -
aTCEeTWITUOMOYEBHHA a3 KOHCEHTPATCHUsIM MaxJIyJl (4aaBanu 3) ry3apoHuaa
nryaasa. A3 HaTH4axoM YaJBajl OapMeos], KM KMMaTh 4apaéHry3apoHUU
Mmaxaynxon maiBactan komiuiekcun [HgL(H20)(NOs)2] nmap maBpuan
cepoOKyH# OanmaH MemaBag, KM OMWIIM Ma3Kyp 0a KOHYHH cepoOmraBi
MyBO(hHUKAT MEKyHa/I.
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Yansamu 3. - HaTnyaxon 4eHKYHHXOH YapaéHIy3apoOHHH MaXJIyJaxou
naiiBacran kommiaexkcun tapku6am [HgL(H20)(NOs)2] 1ap KOHCEHTPATCUSXOU

rYHOIYHH MaxJyJa. T=298K.
Ne KoncenTpaTcusiu MaxJiyJi, MoJi/J1 Kumatu y, MkCM/cM
1. 1,0-10°3 69,56
2. 6,66:10" 75,23
3. 4,95-10* 83,54
4. 3,96-10* 93,48
5. 3,33-10* 99,14

Jap acocn HaTM4axoW TaXKUKOTH KOHAYKTOMETPHHU MalBacTaXxOH
kommiekcun cumo6 (II) 60 N — arcermiaTrmomodeBHHA Hap MyXUTXOH
JUMETII(HOpMaMHU Ba JUMETHICYI(POKCH HUAIIOH J0Ja LIyA, KK 00 3UEN
LIyIaHU XapopaTH Tadypuba KUMaTH 4Yapa€Hry3apoHHHM MoJsipi 0Oa
JNEKTPONUTXON HaBbU 1:1 MaHCYO AOHHCTAa MeIIaBaHA, KA HH OMHIU
9KCIIEPUMEHTAJIIl WBa3IaBUKM MOHXOW HUTpATU chepau TOXWIMU MaiiBacTH
KOMIUIEKCH 0a MoJleKylau XalkKyHaHaapo udoaa MekyHan. OMy3umIu
TariupEONN YapaéHTy3apoHil a3 KOHCEHTPATCUSN MaxJIyJ HUIIOH JOJ, KU
00 cepoOIIaBi KMMaTH Y 3UEN Merapaal, spHe 00 OarxaHI IIyIaHu Japajdan
JMCCOTCHATCUSIN TIaiiBacTall KOMIUIEKCH, WHYYHUH WBa3IIaBUH HOHXOU
HUTpaT a3 cdepanm JapyHaW IaliBacTam KOMIUIEKCH 00 MoieKynan
XaJKyHaHa 0a aMas MeosiI.

Omy3uiu ciekTpxou uHgpacypxu ¢gypydapuu naiiBacraxou
kommiekcuu cumod (II) 6o N — arceTnnTuoxkapéamun

Bapou MyaiissH KapAaHU aTOMXOU JIOHOPHE, KA TaBACCYTH OHXO
KOOpAMHATCHUSAM  JIMTaHAM  OpraHuMkit  6a  aToMMm  MeTalun — —
KOMIUTIEKCXOCHIIKYHaHa 6a aMall MEOsiI, MO TaXKHUKOTXOHU CIIEKTPOCKOITUU
nHpacypxu JMraHayd 030]] Ba NalBacTaxOM CHHTE3KapAapo nap XyAylu
6acomanxou 4000-400cm™ rysaponumem. Bos Kaiin kap, Ku jap TapKkuou
JUTaHAA Ma3Kyp SK4YaHI AaTOMXOM JOHOPH MaBuyIaHA, KH OHXO
METaBOHaHJ 00 aTOMH MeTaJul KOOpAWHATCHA maBaHa. Myammiudonn kopu
[6] nap MaBpuIM OMY3UILIK CIEKTPXOU HHPPACYPXH METHITHOMOYCBHHA Oa
OH XyJlocae OMaJaH[, KH “MeTmwiTHoMo4eBHHa 00 meramnxom Zn(Il) Ba
Cd(II) 6annxon M-S Ba Gangu M-N-po 60 meramnxom Pd(Il), Pt(Il) Ba
Cu(Il) xocun mekyHan’. Jlap MaBpUIM OMY3UIIN CIIEKTPXOH IMaiBaCTaX0oH
kommuiekci Smarytm [7] 6a Xxymocae oman, KH ‘XaMaM MeETaJUIXOU
omyxramryna (Pt, Pd, Zn u Ni) Ganaum — S XOCHJI MeKyHaH, 3€po Jap
MaBpUAM XOCHII myaanu 6anan M-O 6acomaan nanmumm Typyxu CN 3uén
rapauaa, Jannumxou BaieHTHH Oanam CS manmmumxowm Typyxi NH-po
TaFidp Hajmona, macT wMemamaHn . Choektpm uHQpacypxu N —
aTCEeTWITHOMOYEBHHA a3 YOHMOU MyayutnpoHH KopH [8] oMmyxTa mIymaacr:
“paxu Gpypyoapupo map xyayaxou 1710 Ba 1690cm™ 6a nanmuixou rypyxu
KapOOKCHIIMY JIUTaH]] TaaJUTyK JoHMCTa myn. Paxu gap xymyaxowm 835, 732
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Ba 620cm’ 6a nmanmmmxou rypyxu C=S wmancy6 acr”. MyBodux 06a
akumaxon Myawumuponu kopu [9]  nmap  “cmektpu  MHOpacypxu
aTCeTHIITHOMOUYCBUHA 0a namnuuixou Oanmau (C=S) paxxou map Xyayau
820, 732 Ba 623cm! Taamnyk nopama. Paxxo jmap xyayaum 478cm? 6a
nmanmunxon aepopmarcnonin 6o wumrupokn rypyxm (C=S) moxmn
MemaBaHg’.

Criextpu nHdpacypxy naiieactan

Criexpy uudpacypxu N-aTceTnnTioModesrHa o)
KTpi MHgpaCyp xomrtexcuy Tapknbam [HgLsJ(NOs);

Pacmu 2. - Cnexkrpxon wuHppacypxu ¢ypyéapuu N -
aTCeTWJITHOMOYEBHHA Ba maiiBacTau Kommiekcuu oH 60 cumod (I11) Tapkubam
[HgL4](NO3)2

Hap criekrpxou uH(Mpacypxu naiiBactaxou komriekcuu cumoo (1)
60 N — aTceTmnTHOMOYEBHHA, paXd MaHCYO Oa mammumxou rypyxu C=S
MmaBkeu Xyzapo To 17cm™ Ba 31cm™ Taritup nona, nap Xynynxou 852, 749 sa
651cm?  aén wmerapmana. WH  oMuMIM  BKCNEpUMEHTANd ouj  6a
KOOpJHMHATCUSIM MOHOJIeHTaTnu N — aTceTHiITHOMOYEeBHHA 6a aTOMU CUMOO
TaBacCyTH aToMu Cyindypu rypyxi tnonin C=S rraxojaat Mmeanxa.

HobGapobapuu 6anaxou C-N 6o wmmrupoku paxxou (ypydapun
rypyxxon Vas(NCN), vs(NCN), vas(NCC), vs(NCC) anoxamanpg Oyma, aap
xynynxou 1550 Ba 1000; 1370 Ba 835 cm™ maiino merapjana. Jap xynyau
1865cm™ Ba 1700 cm? paxxou Qypybapun v(CO) aén merapaana. Jap
criekTpu naiiBactan kommiekcuu [HGL(NOs)s] paxu maHcy6 6a GypyOapun
rypyxu CN MaBken Xyapo HauaHIOH 3UEN Tardup mona, nap 1560 Ba 1005;
1373 Ba 852 cm! maiino Merapaaa. IH oMuin SKCiepUMEHTaN UIITUPOK
Hajomranu Trypyxu CN map koopamHarcuss 60 cumo6 () mraxomar
Menuxaa. ba Janmumixom HMOHXOM HHTpAT JIANIMIIXOM HOXaMBOPH
nedopmaTcroHil gap Xyayau 830cM™, NanmuIIXow BaleHTHl nap XyIyau
1390cmM? Ba nanmumxou XamBopu aedopmarcuonin map 720 cm?
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MyBoGHWKaT MekyHaHA. Jlap choekTpm uHOpacypXu IMaiBacTaxou
cunreskapaan cumob (1) 60 N — arcermnTromoueBnHa paxxou (ypyOapi
MaHCy0 Oa JanmuIIXOM HHUTPAT-HOHXO MAaBKEW XyIpO HAdYaHIOH 3HEN
Taritup noxa, aap xyayau 1373 emt Ba 1379 em™ maiino merapnans.

XaMHUH TapWK, Jap acoCH TAaXKUKOTXOU CHEKTPOCKOIHH
nappacypxu N — aTceTmnTroModeBMHA Ba MAaWBAaCTaXOW KOMILJICKCHU
cumo0 (1) 60 nuranaM Ma3Kyp MabiayM KapJa IIyAaacT, K KOOPAWHATCHIN
JIUTaH/ TaBaCCYyTH aTOMHU CyAQypu TypyxXud THOHA 0a amaix Meos.
I'ypyxxoum amMuHi Ba aTCeTWIIH, KM XyJ aTOMXOU JOHOPH MeOoIIanI, aap
KOOpAMHATCHUS 00 aTOMH METAJUT UIITHPOK HAMCKYHAH]I.

TaxKUKOTX0U peHTreHnu naiiBacraxou kommjaekcuu cumod (11) 6o
N — arceTmaTHOKaApOAMU]

bo makcanu MyailsiH HaMyJaHu sYedKau KpUCTAUIMU NTaliBacTaxou
KOMIUTIEKCH, MO TaXKHKOTXOH pEHTTeHOTpapuH XOKaW IaiBacTaxou
KOMIIJIEKCHH CHHTE3KapAapo Ty3apOHHUJIEM. PenTrenorpammaxoun
naiiBacraxon kommuiekcun Ttapkubamon [HgL2(NOs)z] Ba [HgL4](NOs)2
nopou peduexcxom 3uénm Oyma, oux 0Oa KPUCTAUTHOKHH OallaHAN
maifBacTaXxoM KOMIUICKCH ITaxoaT MeAuxaH. MIHTEeHCHUBHUATH XaTX0 a3 pyu
mkanan 100 Gama 0axo moxa mrygaadz. lllapXauxuw peHTrEHOTPaMMaxo
MyBouk 0a Meromukau Jlumcon [10] rysapoHuma mym: “mapamMerpxou
syelikau sneMeHTapi 00 makukuarta +0,02 °A myaiisH kapna nrynaasg’.
HNap pacmu 3 pentrenorpammaxon Hg(NOs)z; [HgL2(NOs)] Ba
[HgL4](NOs3); oBapaa mygaanm.

A3 jgmarpaMMaxod Ma3Kyp OHWga MeEMaBajd, KU MaiBacTaXxou
kommiekcuu cuMob (1) 60 N — arcerminTrokapOaMul] KPUCTATUTHOKHAIIOH
Oamann Oyma, nopou peduexcxom 3muén mebomann. Kuéc 6o monmam
asBanan Hg(NOs), nap maifBacTaxou KOMILJIEKCH XaTXOM XapaKTEPHOK Iap
kuMaTH mactu 20 a€H merapmann. WH ryHa Tardup&6mxo 00 IUTapryH
OIyZaHd TapaMeTpXOW sUeiika 3WMHHM WBa3IIaBUM HOHXOW HHUTpAT 00
JIMTAH/IMA OPTAaHUKHA aJOKaMaHId TOpaHI.
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Pacmu 3. - Penrrenorpammaxon: a) Hg(NOz)2; 6) [HgL2(NOs3)2];

B) [HgL4](NOs3)2

MyKOHCAKYHHH IITPUXJAAArPAMMAXOH [MaifBACTaXOU KOMIUICKCHH
cumo6 (II) 60 N — arcermntromoueBnna tapkubamon [HgL2(NOs),] Ba
[HgL:](NO3),; wmimon mox, Ku a3 HaBUOWIHMPIIABHA WHTCHCHBHOKUH
pednekcxo Ba KMMath OHXO ouJ 0Oa 3uén rapauiaanu macodaum MUEHU
aTOMXO JIap CaMTH MyailsiHU KpUcTauiorpadi MabIyMOT MEAUXAI.

Yansanu 4. - Haruyaxoum TaxXKUKOTXOM KpucTauiorpadi Ba
napamMeTpXou CTPYKTYpUHM mnaiBactaxom kommuiexkcun cumod (II) 60 N -
aTCeTHJITHOKAPOAMMUI.

IMapameTpxon
IMaiiBacT | Macca naHyapam CuHroHn 3uui,
a " KpUCTALIA | r/em®
MOJIEKY
i Al R |©
JaBH, T | a i i Dkcnepume | XucooOrr
HTAI yra
[HgL2(N | 560,59 45 4,85 4,80
0s)2] 10,3 é 7,4 | Opropom6
[HgL4]( 796,59 | 10,5 | 43 | 7,2 | Opropomb 4,63 4,62
NO3)2 8 .
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TaxKHKOTX0U TepMOrpaBMMeTPHH NaliBACTAX0M KOMILIEKCUM CHMO0
(11) 60 N — aTceTnaATHOMOYEBHHA

PaBanan Tepmonm3u muraHan opraHukud N — aTceTHITHOMOYEBHHA
Ba TaiBacTan KOMIUIeKCHH OH 00 cimob (I1) omyxTa mry.

Bapon wyaiisH HaMymaHH TaBCU(XOM pPaBaHAM TEPMOJU3U
naiiBactan kommuiekcun cumo0 (II) 60 N — arceTmnTHoModeBHHA
JepuBaTorpamMman maiiBactan komruiekcun Tapkubam [HgL2(NOs)2] 6a ce
KACM TaKCUM Kapjaa mryzna, 0apow xap SK KATba KaMIUAaBUHM Maccau
naiiBacTau KOMIUIEKCH Hap XapopaTH MyaisH, Aapadau MyOajajaiiliaBud
naiiBacta Ba qurap napaMeTpxo MyailsH kapja Iygaasy.

Yansanu S. - Tapcudu paBanaM TepMOJIM3U NABacTaM KOMILIEKCHH
tapku6am [HgL2(NO3)2]

Kurbau Taee., | Tmax, | Tox, | Mo, | Mi, Mr | Amj, o T.K
TEPMOJIH Ba K K K Mr (mo- | (Ami/Ameg
KaMIIABHU mi) m.)

Macea

| 95,96 | 15,79 0,18 385

Am oom. =17,89 | 383 | 398 | 498 | 100 | 89,65 | 42,10 0,47 456

Mr 86,5, | 65,79 0,73 492
I 498 | 523 | 563 |82,11| 76,32 | 102,61 0,53 502
AM o6 = 38,8Mmr 65,14 | 131,55 0,67 530

54,56 | 165,76 0,85 542

11 563 | 593 | 653 |43,31| 52,63 | 0,1162 | 0,16889 | 570

AM oow = 48,56 | 0,349 0,5073 589

49,4 mr 47,14 10,4354 | 0,63285 | 620

45,46 | 0,4886 | 0,71017 | 640

Bo napHasapmomté HaTM4Yaxou duaiBayid 5 Oapou Xap SK
KHThal TEPMOJH3 Oy3ypruxod TEPMOJAWHAMHKHM TaiBacTau
KOMIUIEKCH XMCO0 Kap/a mryfaan (4aasaiy 6).

Yaaaau 6. - TaBcudxom TepMOAMHAMHMKUU PaBAHIH TePMOJIH3H

naiiBacran kommjiekcun cumo6 (11) 60 N — aTceTHITHOMOYEBHHA.
Kurban | Xucob 60 E, -AH, -AG, AS, A, ¢t
TepMoau | myoauwiaa | kY/moa KY/Mou KY/Mou q/

3 u Koyte K-Moa1

[ K.P. 87,79 82,88 54,50 -48,10 4,0-10°

Il K.P. 391,77 386,52 49,19 -469,23 | 1,12-108

i K.P. 88,80 82,68 46,55 49,09 5,62-10°
Peakcusixon XocuJImaBuu naiiBacraxon kommiexkcnu cumod (11) 60 N —

aTCeTUITHOKAPOAMHU

TaXKUKOTXOH T'y3apOHHIAHUIIY/a HAIIIOH JOJaHA, KA 3UMHH 00 XaM
tabcupkyHud Maxiaynxon HQ(NOs)2-H,O Ba N — arcernntumoueBuHa aap
myxuta 2moi/n HNOs map Tanocyomstu Me:L=0,5:1,45 xpucramixon
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paHTamoOH XOKHCTapii XOCHJI MemmaBaHa. TapkuOu maiBacTan KOMILIEKCH
6a maiiBacTam sikkoopauHarcusmynan TapkubOam [HgL(H20)(NOs)]
MyBO(GUK 0a peaKkcusu:

Hg (NO3)2 A H 2O + L 2mon | aHNO 4 [HgL (H 20)( NOS)Z]

XOCHJI MEIlIaBaH/I.
[MaiiBactam  pykoopamHarcusmyaan cumoo (II) 60 N -
arcetuntuomoueBuna  tapkubam  [HgLo(NOs)] map  TtaHOCYOMATH
Me:1=0,5:0,72 myBoUK Oa peakcusu:
Hg (NO,), - H,0 + 2L —222/2™% _,[Hgl ,(NO,),]+ H,0
XOCHJI MeIlIaBa/.
XaMHH TapuK MaiBacTaxOM c€ Ba YOPKOOPAMHATCHUSAIIYIAad CHMOO
(IT) 60 N — aTceTHNITHOMOYEBUHA MYyBO(MUKAH 1ap TAHOCYOHUSTH JIUTaH]] Oap
MeTaut 6apobap 6a 0,5:0,49 Ba 0,5:0,36 xocun MemIaBaH.

Hg (NO,), - H,0 + 3L —222l™% ,THgl ,(NO,)](NO,)+ H,0
Hg (NO,), -H,0 + 4L — 22020 s 1Hgl )(NO,), + H,O0

MyBoduk 06a HAaTHYaxXOM SKCIIEPUMEHTAIA Ba WHYYHWH Taki Oa
amamun  xoopauHatcmoHmm cumo0 (II) Ba  geHtatHOKMEM N —
aTCEeTWITHOMOYEBHUHA PaBaHIXOW XOCHIIILIABH Ba TapKUOW MNaiBacTaxou
KOMIUIEKCH MyalissH Kapaa wyjgaasa. Hakimmam XxocwiaBuu INaiiBacTau
KOMIUIEKCHH  AyKoopaumHarcusmyman cumo6 (II) 6o N —
aTCEeTWITUOMOYEBHHA Aap pacMu 4 oBapJia LIy/1aacT.

i NOj;
2 woa | 2ENO (HL‘(‘/N\ | "».A H
H‘g ('VO ‘)‘.H‘O_ 2L == ] C‘:Sw‘) N
o i 0 ] Hg | )
r‘S —_ []
| T g
H H N CHs
NO, \
: H
Pacvu 4. - Hakmam XOCWIIIABHH NAMBACTAM  KOMILIEKCHH

aykoopauHarcusimygan cumo6 (II) 60 N — arcermnruokapb6amua. Omysumu
XOCHSITXOM KHcJoTarii-acocuu N — aTceTWITHOKApOaMu Jap MaXJ1yJIXou 00i.
Uit TaBpe MabIyM acT, OMy3WININ TAbCUPH TAPKUOM MalBacTaxoH
OpraHukil 0a XOCHATXOW KHCIOTari-aCcoCHM OH, MHYYHHH Oa paBaHad
KOMIUIEKCXOCHJIIIABA K€ a3 CaMTXOH a0CH [ap XUMHUAN KOOPIUHATCUOHM
06a mymop MepaBana. bapou MyalissH HaMyJaHH COOWUTaXOW HOHU3ATCHUSH
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JUraHaAd opraHukuu N — aTCEeTWITHOMOYEBHHA MO YCYIH THUTPOHHIAHH
pH-metpupo uctudona xapaem. bapon MyaiissH KapaaHU KOHCEHTPATCHAN
HMOHXOW THIPOTEH ANIEKTPOAHN MYIITapaKy IINIIAruH uctudoma Kapaa mryn.
Ba cudarn maxiaynxow KOpH KHCIOTaW THAPOTEHXJIOPHI Ba THAPOKCHAH
HaTpHii 60 koHceHTpaTcusu 0,1 Mo/n uctudoaa Kapaa ny.

Yaasaau 7. - Hatuuaxou s3kcnepuMeHTaNdl o 0a mMyaiisiH KapaaHu
coonTan nonmsarcusaiu N — arcermaTuomoueBrHa nap xapoparu 298 K. CL =
0,01 mour/i; J=0,1 Mo/ NaClOs; Vos=50,0 mat

Maxtysn pH Koncentpatcusxoun IgKa

THTPAHT: CTeXHOMeTpi

0,1 mout/a
HCI CL, won10° [LH*]-108

0 5,69 0,01 0,01 2,131246399
0,05 3,41 0,000999001 0,01998002 2,145757491
01 31 0,001996008 0,01996008 2,126672333
0,15 2,9 0,002991027 0,019940179 2,147940009
0,2 2,75 0,003984064 0,019920319 2,172878745
0,25 2,65 0,004975124 0,019900498 2,192023215
0,3 2,56 0,005964215 0,019880716 2,221154688
0,35 2,49 0,006951341 0,019860973 2,253908741
04 2,43 0,007936508 0,01984127 2,282849824
0,45 2,37 0,008919722 0,019821606 2,32
0,5 2,32 0,00990099 0,01980198 2,367150176
0,55 2,28 0,010880317 0,019782394 2,416091259
0,6 2,24 0,011857708 0,019762846 2,478845312
0,65 2,21 0,012833169 0,019743337 2,537976785
0,7 2,17 0,013806706 0,019723866 2,627121255
0,75 2,15 0,014778325 0,019704433 2,712059991
0,8 2,11 0,015748031 0,019685039 2,843327667
0,85 2,09 0,016715831 0,019665683 3,014242509
0,9 2,06 0,017681729 0,019646365 3,318753601
0,95 2,04 0,018645731 0,019627085 2,131246399
1 2,02 0,019607843 0,019607843 2,145757491
1,05 1,98 0,020568071 0,019588639 IgkH+=2,36+0,04
XaMuH TapuK, COOMTan MOHU3ATCHSIN JIMraHy 1ap xapoparu 298K 6a
2,36+0,04 6apobap ury . Kumatu coburau HMOHU3ATCHSIH

MyalssHKapaamysaa Oapow OMY3WINM paBaHIU  KOMIUIEKCXOCHIIIIIABUU
cumo0 (I1) 60 N — arceTunTruoMOUYeBHHA XU3MAT MEKYHA/.

Hdap  acocHm  HaTH4YaxOoW  OKCIIEPUMEHTANA  JHATpaMMaxou
TaKCUMAIIBUU  [IAKIXOW  MPOTUHH3ATCHUSAINYNA,  MOJICKyJIaBil  Ba
JENPOTOHNU3ATCHANITY IaN JINTAH] COXTA IIyaaany (pacMu 5).
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Pacmu 5. - Jnarpamman TAKCUMIIABUH IIAKJIX0H

nporoHusatcusimyaa (1), Mojekynasil (2) Ba 1enNpOTOHM3ATCHSALIYAAH
(3) N — arceTuaaTHOMOYEBHHA Aap xapopaTu 298 K.

Uit TaBpe a3 pacMu 5 bapmeosin, aap xyayau pH 0,5-2,0 nmurang nap
aKIM MPOTOHU3ATIIHAIIYNa Kapop pomra, aap pH=2,0-10,0 mnap wmwakmu
monekynaBii Ba gap pH=10,0-14,0 nmap maxnu AenpoTOHU3ATCUSILYAA
MaBdy/ acT.

Omy3uiu papanan komiviekexocuiamapuu cumod (II) 6o N —
aTCeTHJITHOMOYEBHHA Jap MaxJIyJIX0H 00f Jap XapopaTXou I'YHOI'YH

Coburan ycTyBOpii a3 xap TyHa OMWIXO 0Oa MOHaHIH
aneKTpoMaH(duar, «HapM» Ba € «IypylT» OylaHM aTOMXOM JIMTaH] Ba
HOHM METajll, TaOMaTH JIMraHI, pajuyCH HOHA Ba F. BoOacTari nopa.
I'yzapoHuIaHu TaxKUKOTXO Jap HWH CcaMT HMKOHHAT Meauxaa, To
MEeXaHU3MH XOCWJIIIABUH TalBaCcTaXOM KOMIUIEKCH MyailsiH Kapna IaBas.
XaMuH TapuK, 6apou OMY3UIIH paBaHAKn KOMIUIeKcxocummasuu cumob (1)
60 N — aTrceTMnTHOMOYEBHHA, MO YCYJIM TUTPOHHJAHU MOTEHCHOMETPUPO
ucrtudozaa kapaeM. IloTeHcuany 3neMeHTH rajdBaHil 1ap MaBpHIU OMy3UIIN
paBaHIu KomIuiekcxocunmasil gap pH — merpu tamrau pH-150MU uen
kKapga wyn. ba cudatm snekTpoan WHIMKATOPH BIEKTPOAM CHUMOO-
CeNeKTHBH, 0a cuaTh IEKTPOIH MYKOHCABA — XJIOPHYKparuH ucrudona
Kapga mmyA. TaXKMKOTXOM Ty3apOHWAAINyJa HUIIOH JOMAaHi, KU
MTOTEHCHAJIH 3MEKTPOJAN WHAMKATOPA 3UMHM 0a MaxXJIyJdu HUTPAaTH CUMOO
(1) nmoBa Hamymanu Maxyryan N — aTCeTHITIMOYEBHHA KaM MeIIaBa, Ku
OMIJIM Ma3Kyp ouj 0a Ty3alITaHH pPeaKCHsAH KOMIUIEKCXOCHJIIIABR aap
CcHCTEeMaM Ma3Kyp IIaxoJaT MeAnXa.

Yansanu 8. - Harmyaxom TUTPKYHUM TNOTEHCHOMETPMH paBaHIM

komiiekcxocuamasun cumo6 (11) 60 N-arcermnTHoMo4YeBHHA Jap XapopaTu
278 K. Chg?"=1-10"*moa/m; CL = 1102 moa/a; J = 0,1 moa/a NaClO4

CL 105, Crg®*10°, [Hg*]-10°, [L]-105,
E, mB MOJI/JT MOJI/JI MOJI/JT MOJI/JT
548,0 4,990 9,980 0,101 1,263
544,0 9,960 9,960 0,169 1,476
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Wnoma vanBamm 8.

540,0 14,911 9,940 0,236 1,724
536,0 19,841 9,921 0,304 2,015
529,0 24,752 9,901 0,422 2,646
520,0 29,644 9,881 0,574 3,756
510,0 34,517 9,862 0,743 5,543
500,0 39,370 9,843 0,912 8,180
490,0 44,204 9,823 1,081 12,073
480,0 49,020 9,804 1,250 17,817
470,0 53,816 9,785 1,419 26,295
460,0 58,594 9,766 1,588 38,807
449,0 63,353 9,747 1,774 59,545
444,0 68,093 9,728 1,859 72,338
439,0 72,816 9,709 1,943 87,878
437,0 77,519 9,690 1,977 94,992
424,0 91,522 9,634 2,197 157,554
413,0 100,768 9,597 2,383 241,750
406,0 105,364 9,579 2,501 317,461
402,0 114,504 9,542 2,569 370,940
392,0 128,083 9,488 2,738 547,440
382,0 150,376 9,398 2,907 807,923
377,0 172,253 9,311 2,991 981,491
372,0 193,727 9,225 3,076 1192,348
368,0 214,808 9,141 3,144 1393,209
357,0 235,507 9,058 3,329 2137,729
354,0 255,835 8,977 3,380 2402,496
351,0 295,414 8,818 3,431 2700,055
342,0 333,622 8,666 3,583 3832,678
331,0 370,528 8,518 3,769 5880,833
322,0 406,198 8,375 3,921 8347,734
318,0 440,692 8,237 3,989 9753,980
310,0 474,068 8,104 4,124 13317,061
295,0 506,380 7,974 4,377 23875,808
287,0 537,677 7,849 4,513 32597,522
274,0 568,006 7,728 4,732 54066,425
270,0 597,412 7,610 4,800 63174,368
264,0 625,937 7,496 4,901 79792,263
262,0 653,619 7,386 4,935 86251,650
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Bosin xaiin xapa, ki 6apou cola HaMyJaHH TaXJII, Jap OapHOMan
KEV #MKOHMATH COXTaHH KadxaTaxoM »JSKCIIEPUMEHTANil Ba XHCOOM
BoOacTa 0a HYKTaW THTPKYHI pakaMH MaxJIyJ MaB4yl acT. baprapum
6apaoman KEV map on mMebommraz, ki OH KHMaTH ITOTEHCHAIIN Ha3apUsABHPO
XHco0 Hamyna, 60 KUIMaTHXOU SKCIIEPUMEHTAII MyKOHUCAa MCHAMOSI].

1 3SKCIICpHMMEHTAIN
? HazapHMieH

2 " =

EMF

Solution

Pacmu 6. - Bodacrarum HyKTam THTPOHMAAHH KOMILIEKCXOCHJILIABUH
cumod (I1) 60 N — aTceTusiTHOMOYeBHHA 1ap xapopatu 278K.

HaTtnyaxou skcnepuMmeHTanuu 6a AacT oBaplad TaXKUKH paBaHIU
komIuekcxocunkyaun cumo6 (1) 6o N — arcermntuomoueBuMHa nap
xapopatxon 278-318K Ba kysBam monuu 0,1 mon/n NaClOs umkoHusTH
MyalssH HaMy/JJaHH COOMTaX0H YCTBOPUH Y0P 3appadaxod KOMIUICKCHH Aap
CHCTEMau Ma3Kyp XOCHIIIy1apo hapoxam coxTanj (qaasaiu 9).

Yaasaau 9. - KumMaTxon co0MTaxom yMyMHH YCTBOPHMM HaiiBacTaxou
kommiekcun Hg(II) 60 N — arcerusituomodyeBruHa aap xapoparxou 278-318K,
KyBBan noHuu 0,1 moa/a NaClO4

T,K | IgBi(HgL[*) | lgBa(IHgLo®) | IgBa(IHgLal*) | IgBa(IHgLa?)
278 5,80£0,02 14,26+0,12 17,86+0,02 21,49+0,01
288 5,74+0,11 14,12+0,78 17,64+0,12 21,1340,14
298 5,32+0,25 13,98+0,15 17,1540,16 20,99+0,14
308 5,15+0,02 13,74+0,18 16,89+0,62 20214032
318 4,96:0,01 13,21+0,04 16,11+0,03 19,84+0,56

Taxymmmm Hatnyaxon 4azsaiu 10 HUIIOH 1o, KM 00 3uMER LIyAaHH
XapopaTH Taypubda KUMaTH COOMTaxon YMYMHUH yCTYBOP# KaM MelIaBajl, K1
OMWJIM Ma3Kyp Ooup 0a dK30TepMil OyAaHHM paBaHIM KOMIUIEKCXOCHJIILABH
maxonaT Meaumxaa. MYKOMCAaKyHHH COOMTaXx0M YMYMHH YCTYBOPHH
maiiBacraxon komiurekcuu cumob (II) 60 N — aTcermiTnoMmoueBmHa 00
KMMaTXOHW COOMTAaXOM YMYMHUHU YCTBOPHH HaiBacTaXxOW KOMIUIEKCHH HYyKpa
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(I) 60 nwWramgM MasKyp HHUIIOH JOA, KU “YCTYBOpHHM MaiiBacTaxou
kommuiekcun cumo6 (II) mHucOaT O6a ycTyBOpHMH mMalBacTaxodW KOMIUIEKCHH
uykpa (I) suénrap act. XamuH Tapuk, Kumatu 1gf; Oapon 3appavan sIKyMu
cumob (II) 60 N — arcermntmomoueBmHa nmap xapopatu 298K 6a 5,32
6apobap Oyzma, 6Gapon maiiBacTu KoMIuiekcnu Hykpa (I) 6o nmuranam mMas3kyp
6a 4,94 Gapobap act” [11].

Hcbotn  ry3apumm  peakcHsid — KOMJINEKCXOCWIIIABA  WH
MyalssHKyHHH Oy3ypruxou TepMOAMHaMHUKA Oa mrymop Mepasaa. bo
ucrudoaa a3 myonwian Knapk-I'mo “60 poxu rpadukii kumarxou AH Ba
AS peakcusi KOMIUIEKCXOCWILIABA MyaHsH Kapaa IIylaaHa. DHEprsiu
I'n66¢ a3 pyu myonunan AG=AH-TAS xuco0 kapaa myn” [12]. (pacmu 7,
yansanu 11)

22 K — PKy
e
17 + . apK3
12 L pK;
77 N N * < —s PK;
2 +
) A=
. 3,1 33 35 .

Pacmu 7. - Bobacraruu Igpi=f(1/T) 6apon nmaiiBacTaxom KOMILIEKCHU
cumod (II) 60 N — arcermntuomoueBuna gap myxutu 0,1 moan/n HNOs map
xapoparxou 278-318K.

Ui TaBpe a3 KayxaTtaxou pacMu 7 MablyM Merapjaj, XOCUJIIIaBUU
4Op 3appavyaxou KOMIUIEKCH aap XyAyau xapoparxou 278-318 Bobacraruu
XarTé J1opan.

Yagaau 10. - TepmoamHaMukau XOCWIIIABMM NaiiBacTaxou
KoMIutekcuu cumod (11) 60 N — arceTnJTHOMOYEBHHA.
Myoauiaan peakcus AH, AG, AS,
KY/mon KY/mon Y/(moa-K)
Hg?* ++ L = HglL.? -41,52 -30,79 -36,03
Hg?* + 2L = HgLo?* -195,74 -88,6 -65,98
Hg?" +3L = HgL3?* -97,31 -97,46 0,49
Hg?" +4L = HgL4?* -118,65 -119,02 1,24

Tariimp€oun Oy3ypruxod TEpMOIWHAMHUKA OuJ 0a dK30TepMit
Oymanm paBaHgu KomIulekcxocwmmasun cumo6 (II) 6o N —
aTCEeTWITUOMOYEBMHA MaxoAar Meanmxaa. Kumarn manduum sHTAnmmus nap
XaMma 3UHaX0HM KOMIUIEKCXOCHIIIIABH TaCIUKH OH acT, ki Oanau Muéun Hg-

21




L mucbar 6a 6anmm HQ-NOs  ycTyBopTap act. 3UMHH BOpPWA TapAWJaHH
MOJIEKYJIaHl JINTAHU OPTaHUKA Oa cdepan JOXWINHU MaiBacTal KOMIUIEKCH
KOHYHUSTH MyaisHun KammaBuu Kumatdé AH 06a Hasap Mepacan.
Tariimpébun dHTpoOnMsS Jap paBaHIAM KOMIUIEKCXOCWIIIABUPO UyHUH
METaBOH MHIapX AoA: KuMaTH MaH(uu AS 00 KaMIIaBuH 3appadaxo nap
MaBpHUIN KOMIDIEKCXOCHIIIABA Ba KuMatu MmycOaT rupudranu AS oux Oa
0307 IIyJaHW MOJICKYJIaX0M XaJKyHaHaa a3 KabaTH COJBaTHH HOHXOHU
Mapkasil Ba JUTaHAX0 Aap MaBpUAU KOOPIMHATCUS MabIyMOT Menuxan. Ux
OMWJIM  OKCIIEPUMEHTANl a3 4MXaTH DHEpreTuKdn ©Oa  paBaHIU
komiutekcxocunasuu cumod (1) 60 N — arcerunTrnomMoueBrHa MycOoUaaT
MeKyHaJ.

Hap GapoOapu nurap oMmwixou 0a paBaHIU KOMILICKCXOCHJIIIABH
TabCUPPACOH, TAabCHUPH KyBBaW HOHWH Maxiyl Oa KHMaTH coOHTaxou
YCTYBOpHH 3appadaxod KOMIUIEKCH HU3 a3 3XTUMOJMAT Ayp HecT. bapon
MyaiissH ~ HaMyJaHM  TabCUpM  KyBBaM  WOHA  0a  paBaHIu
koMImiekcxocmmmaBun cumMo0 (1) 60 N — arceTmnTHOMOYEBHMHA MO
paBaHIN KOMILICKCXOCHIIIABUPO aap KyBBan nonuu 0,1; 0,25 Ba 0,5 mon/n
NaClOs (vamsanxou 9,10,11) omyxTem.

Yaasaau 11. - Kumatu coduTaxom yMyMHMH YCTYBOPHMHM MNaiiBacTaxou
komIuiekcuu cumod (II) 60 N — arcermaTHOMOYEBHHA Aap xapoparxou 278-
318K nap kysBau nonuu 0,25 mos/a NaClOg.

T,K | Igh(HgLI*) | IgBa([Hglo?") | IgBa([HgLsl?") | IgBa([HgLal?)
278 5,71+0,12 13,69+0,14 17,21+0,18 21,21+0,14
288 5,60+0,02 13,24+0,14 16,86+0,41 20,84+0,03
298 5,23+0,14 11,49+0,36 14,99+0,68 18,38+0,62
308 4,72+0,36 11,29+0,45 14,79+0,76 18,32+0,41
318 4,60+0,78 11,01+0,16 14,26+0,02 17,94+0,01

Yaasaau 12. - Kumatu codutaxom yMyMHH YCTYBOpPMHM HaiiBacTaxou
komIuiekcuu cumod (II) 60 N — aTrceTmaTHOMOYEBHHA Aap Xxapoparxou 278-
318K nap kysBau nonuu 0,5 mosi/1 NaClOq.

T,K | IgB«([HgL”") | IgBa(HgLal) | lgBs(IHgLsl™) | lgBa(HgLel?)
278 5,69+0,14 13,12+0,01 17,020,12 21,160,16
288 5,58+0,52 12,98+0,52 16,15+0,42 20,64+0,46
298 5,00+0,36 11,00+0,41 14,26+0,85 18,13+0,62
308 4,59+0,12 10,86+0,42 14,14+0,58 17,88+0,12
318 4,48+0,48 10,99+0,02 13,96+0,48 17,46+0,03
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Taxaunn Hatmdaxow daaBanxod 10,12 Ba 13 HMIIOH nox, Ku
XaMan KHMaTXOoM coOuraxom ymymunm yctBopum cumob (II) 6o N —
aTCEeTIIITHOMOYEBUHA 00 3uéx mrynanu KoHceHTpaTcusan Maxiaynu NaClOy
00 KOHYHHSTH MyailssH macT MeIaBaHA. MabiiyM acT, KU TariupE&Ouu
YCTYyBOpHH NalBacTaxoW KOMIUICKCH BoOacTa 06a KyBBaW HMOHH a3 3apsaan
3appaxo BoOacTarfi [IomITa, XaHTOMH OallaH] HaMyJaHH KyBBaW HOHM
Yq0o3uOHATH MUEHM MOHXO MAacT rapAuia, HOHXOU Aap MaxIynlyna 3apsau
HOHHM MapKa3upo XOWIOHN (3KpaHWpOBaTh) MeHaMosHI. OMmin Maskyp Oa
paBaHIU KOMIUIEKCXOCUIIIIABH TabCUPU Ha3appac MEpacoHas.

Axcap MabnymMoTxo moup 0Oa Tabcupu pH myxur 0a paBaHIu
KOMITEKCXOCHIIIIABUM METAIXOW MHTUKOIHA 00 XOCHJIaXOW THOMOYEBHHA
Jnap anabuérxow WM oBapJa LIyAaaHj. MabiayM acT, KM cuMoO nap
MYXHUTXOH KHCIIOTarfl 1ap HaMyI¥ aKBaHOHXO Kapop JIOIITa, 3UMHH OaaH[
O6apmomrann pH  myxur  (omaran  >3-4) 06a  XOCHWINIaBUH
THIPOKCOKOMITIIEKCXO OBap/a MEpacoHal, KM JAap HaTHYa CUMOO TaxIIHH
MeIaBaj. Bapon MyaiisiH HaMyJlaH! MYXHUTH ONITHMAJIH
koMImiekcxocmmmaBun cumo0 (II) 60 N — aTCeTHITHOMOYEBHHA, MO
paBaHAM KOMILIEKCXOCHIIIABUPO nap Xyxnyau pH=2-4 omyxTtem (damBann
14).

Yaasaau 13. - Kumatu Igfi 6apon 3appauaxou kommiaexcuu cumod (II)
00 N — arcernaTuomouyeBuHa aap xapopatu 298K nap xyayau pH=2-4

pH [o] i1 lgB2 lgps lgp4
2 5,32+0,3 13,98+0,5 17,15+0,5 20,99+0,5
3 4,68+0,8 12,1120,4 14,26+0,3 19,01+0,7
4 3,54+0.,9 10,210,2 11,96+0,8 17,26+0,3

Uit TaBpe a3 HaTu4axou 4aasaiu 14 Gapmeosn, 6o 3uén mynanu pH
MyXUTH peakcus, 0a KaMIIaBUH COOMTaxOM YCTYBOPHM TAiBacTaxou
kommekcun cumob (1) 60 N — arcermnrnomoueBuHa meopan. OMunm
Ma3Kyp Joup 0a XOCWIaBuu TuapokcokomIuiekexon cumo6 (11) Ba kucman
THIPOJIN3 IIYAaHU METaJIT IaxoaT MeAUXal.

BOBHU IV. YAHBAXOU UCTUDPOJABAPUN
N -~ ATCETUJITHOMOYEBHUHHU BA TIAMBACTXOU
KOMIIVIEKCUU OH BO CUMOB (11)
HUctudonadapuu N — aTceTHITHOMOYEBHHA 0a XaliCH peareHTH
opraHukii 6apou myaiiss Hamyaanu cumo6 (11)

WdnocmiaBun MmyxuTts atpod 60 HOHXOHM cHMOO SIKe a3 Machalaxou
MYXUM Jap coixou oxup Oa mymop wMepasan. Kopkapau ycynxou
MyalsSSHKYHHH CHUMOO, XaMYyH 3JEMEHTH IOpPOW 3aXpHOKHAIl OanaHI, KU
JIOPOU XOCHATH KyMYJISITHBH Jap OPTaHM3MXOH 3WHIA JoTa 62 HECTIIABUN
Xy4daiipaxo wmeopan, a3 MaHpuaT Ayp HecT. bo XaMHMH Makcaa, MO
MeToJMKau MyaisH Hamymann cumo6 (1) - po 6o N —
aTCeTHIITHOMOYEBHHA 06a poX MoOHAEM. bapoum myaiissH HaMyIaHH HOHXOH
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cumob (1) map maxmiynxom o6t Mo ycynu rpadukuy MyaissH HaMyZaHU
KOHCEHTPATCHAPO HCTH(OAa HamyaeM (daaBand 14).

Yagsamu 14. - Hatnuaxon MyalisHKYHUN TypOMINMEeTPHH MAaXJIyJIXOH
cranpaptun cumMod (1) 60 N — arceTnaTHOMOYEBHHA.

Ne Koncentparcusiu Hg?*, 3uyuM OTHHUKMA
MOJI/JT
A1 Az As Ax

1. 2-10° 0,030 0,030 0,029 0,030
2. 4-10° 0,055 0,055 0,055 0,055
3. 8-10° 0,160 0,160 0,160 0,160
4. 12-10°° 0,200 0,200 0,200 0,200
5. 16-10° 0,270 0,270 0,270 0,270

A3 pyum kmMmatxom Oa [nact oBapia rpadukd BoOacTarmu
A=f(Cng®*) coxTa myja, oH XaT pocT acT (pacMu 8).

A
v =-0,2396x+1,1494
025 | R? =0,9911
02 |
015 |
01 |
0,05
0 '
3,5 3,7 3,9 41 43 4,5 4,7 _10[1_10;—]

Pacmu 8. - T'paduku BoGacTarmu A=f(Chg?*)

Yii TaBpe a3 rpaguk 6apmeos, Bobactarun A=f(Cng?*) xatu poct
Oyoa, OHPO MeETaBOH OapouM MyalssH HamylaHu HoHXou cumob (1)
uctudona kapa. bapou myaiissH HaMyaH! a3 HAB TAKPOPIIABHU HATHYAXOU
TaxJIUJ METOJMKAM Ma3Kyp sSKYaHJ MapoTHOa Takpop Kapaa LIyn Ba ap
xXama MaBpuJ HaTn4axo 60 xaM MOHaH[ OyaaH/I.

Kopkapmu CTaTHCTHKAM HATHYaXOM TaxXJIMJI HMKOHHST MO, TO
XaTOTUM HUCOWM TaxJIMj MyaustH Kapjaa maBaj, ki oH 0a +9,8% 6apobap
acr.

OMy3uIIH 3aXPHOKHH [IAJH/IN NABACTAH KOMIIJIEKCHH CHMOO

(11) 60 N — arcernaruomoueBuna tapkudam [HgL2(NOs):]
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Jap nmowmpam TaxKMKOTXOHM IICIIA3KIMHUKABUM MaiBacTaXxoW a3
quxaTd Ouonord (awvon Gaxomuxuu Tokcukoioruu amukd [HgL2(NOs),]
ry3apoHHaa IIyx. 3WMHH Bopun HamynmaHu Bosu 190-207mr/kr maBoxn
TaXKHUKIIaBaHAa 0a KaJlaMyIIXoW HapWHAa Ba MOJIWHA BasHAmoH 160-210r
Jap sIK KNCMH XaliBOHXO aJlOMaTXOH 3aXpoiyJiaBi 6a Hasap mepacun. Jap
acocH KOpKap[y CTaTUCTHKWU HAaTUYaXOW TaXKWK BOSIM MUEHAW MaproBapu
(LDso) maiiBactaun [HgL2(NO3)2] 170,5 mr/kr-po Tarukun gon. Mysoduk 6a
TaCHU(OTH 3aXPHOKUU MOAJAXOW XUMHSBH, MaiiBactan MasKyp 0a cuHpu
I11-roMu 3aXpHOK# JOXWI MeIaBas.

Bo Mmakcagu MyaiissH HaMyJaHu TardupEOMM 3aXPHOKUHM METalul
Jlap MaBpHUAM KOMIUIEKCXOCHIIIIABH, 0axOANXUU TOKCHKOJIOTHU TaliBacTau
aamn  cumo0 (II) Hg(NOs), rysaponumma 1y, TaxKUKOTXOH
MEeMAa3KIMHAKA mabdex 0a OMY3WINM 3aXpHOKHH IaiBacTam KOMILIEKCHHU
[HgL2(NOs),] ry3aponuma miymaann. Mabiym Kapaa InygaacT, Ku
naiiBacaru aBBanan Hg(NO3), 6a cundu [-yMu 3aXpHOKA JOXWI MEIIABaI.
XaMHH TapuK MyalsH KapAa [IyAaacT, KU Jap MaBpUAM KOOpAMHATHS 00
JUTaHOW OpraHukuu N - aTCETHITHOMOYEBHMHA 3aXPHOKHM CHMOO mact
Merapzaa.

XYJOCA

1. XocusaTxoum KHUCIOTarii-acocud JuraHaum opraHukud N —
aTCeTWITHOMOYEBHMHA 00 ucTHUdOAa a3 YCyad MOTEHCUOMETPHA OMYyXTa
uryaanj. MabiyM Kapja IIyJaacT, KU JIMTaHAd OpraHHKH J0pou coOuTau
ycyTBopruu 0apodap 6a pK = 2,36 meboman. Jap acocu Kumatu 6a aact
oBapIamryda paBaHAM KoMIutekcxocwmamuu cumob (II) 60 N —
arceTuiTHOMOYeBUHA aap KyBBau monuu 0,1; 0,25 Ba 0,5 mon/n NaClOg
xyoymu xapoparxou 278-318K omyxra mymaann. CoOUTaxom yMyMHHU
ycrBopuu naiiBactxou komruekcuu Hg(I1) 60 N — arcerunrunomoueBuna 60
uctudona a3 OapHomam onHmaitHnn kommrorepun KEV wmyaiisH kapna
mynaas. [1-M; 2-M; 4-M; 5-M; 6-M; 8-M; 9-M; 10-M; 12-M].

2. bopu aBBan KOpKapIud METOJMKAW CUHTE3W MaiBacTaxou HaBU
koopanHaTcnoHuu cumo0 (II) 60 N — aTceTmnTnomodeBruHa 6a pox MOHIA
myn. CoxT Ba TapkuOW mTaiBacTXoW CHUHTe3Kapjamyna 00 YCyIxou
3aMOHaBHH (m3uKi-xuMusaBiA  (crektpockonusan MC, KOHIYKTOMETpH,
TaxXJIMIXON PEHTTCHH, TEPMOTPABUMETPH, MOTEHCHOMETPH) MyailsiH Kapa
myn. KoHyHUSATH XOCHIIIaBuu maiBacTxon komruiekcuu cumob (IT) 6o N —
aTCeTHITHOMOUYEBHHA BOOACTa 0a KyBBaW MOH MyaiissH Kapaa mrygaact. [3-
M; 7-M; 13-M]

3. bo ycynm ciekTpockonusiu HHPpacypx MyaiisH Kapja IIyaaacT, K1
MOJIEKYJIal JIMTaHI¥ opraHukuu N — arceTmiTHoMoueBrHa O6a cumob (II)
TaBacCyTH aTroMH cyl(QypH TypyXd THOHH MOHOAEHTATA KOOPIUHATCHUS
Memasaj. [14-M]
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4. bo ycymm TepMOrpaBUMETpil MaxCyldW 3WHAXOW aJOXHIan
TepMoTay3usAu maiiBactxom kommiekcuun cumob6 (II) 60 N —
aTCeTWITHOMOYEBMHA MyailsH Kapaa InyfJaaHa. bapon Xxaman 3MHaXOH
TepMoTay3us Oy3ypruxom TepMOIWHAMHUKA 00 mcTHhOda a3 MyOAWIan
Koyrc xucobuna mryn.

5. A3 pyu HaTH9YaxOW TaXJIMJIM pEHTreHOTrpad# MabIlyM Kapaa HIyh,
KA TaHyapaxou Kpucrtanuu mnaiiBactxon kommuiekcuu [HQL3(NOs)] Ba
[HgLs] 6a curronusu opropoMOHKi Taalyk gopasi. [13-M]

6. Meroagukan MyaiissH Hamynanu uonxou cumob (II) 60 N —
aTCETWITUOMOYEBUHA 00 yCyiaHm TypOMIUMETpAl KOpKapx miyna, 6a pox
MOHJa wyn. Mabiaym Kapia IIyl, KU paBaHAU KOMILIEKCXOCHIIILIABUU
CHCTEMan Ma3Kyppo MeTaBOH Gapou MyaiissH kapmauu nouxou cumo6 (1)
Jnap 00BEeKTXOM MyXUTH arpod uctudona kxapa. OMY3HWIIM 3axXpHOKHA
QUM NaldBacTal KOMIUICKCHYM CHHTE3KapAallyla ry3apoHuia myx. [12-
M]

TaBcusixo oua 6a ucrudoaau aMaaui HATHYAH TAXKMKOT

Kopu mucceprarcmonnnm aHyoModamryda ©Oa TaXKUKH CHHTE3H
maiiBactaxou HaBM  KoopauHarcuonmu cumod (1) 60 N -
ATCeTHITUOMOYCBHHA, OMY3HUIIA XOCHUATXOM (DU3HKA-XMUMHUSABUU OHXO,
TaxJIMIA TApKUOM MaliBacTax0o, OMY3HUINA MYBO3UHATH KHCJIOTAri-aCOCHU
JIUTaHJA, COXTaHW JHarpaMMaxOd TaKCHUMIIABUW IMAKJIXOM HOHHA Ba
MostekyaBur N — aTCeTHITHOMOYCBHHA Jlap XyAyaAxou Baceu pH, , xucoou
TePMOAWHAMHUKHH paBaHIN KoMiutekcxocwmrmasuu cumod (1) 6o N —
aTCETHUIITHOMOYCBHHA, MYyalsTHKYHUA XOCHSATXOH TOKCHKOJIOTHU
maifBacTaxou KOMILTEKCHH OafacToMaza Oaxmmia nryaaacT.

MeToarKkan CHHTE3 Ba TaXKUKHU MMAHBACTXOW HABH KOOPINHATCHOHUHU
cumob (II) 60 N — aTceTHNTHOMOYECBMHA METAaBOHAHZ OapoW CHHTE3U
MaifBaCTXOM KOMIUICKCHH METaJUTXO 0O XOCHJIAXOM THOMOYEBHHA XH3MaT
kyHaja. KuMMatu coOuTaxoun XOCHJIIIIaBUU 3appadaxod KOMIUIEKCH XaM4yH
MabJIyYMOTH afa0uéTii MeTaBoHaHa ucTudoaa kapaa masana. [laliBacTxou
KOMIUICKCHH CHHTE3KapAallyJla METaBOHAHI Jap XHMHSA TaxJIWIi,
opraHukii, THO Ba KaTanu3 0a TaBpu Baceb HCTH(OIA Kapaa IIaBaH..
Metoankan myaitssakyHun cumMo0 (II) 60 N — aTceTmnTHoMO4YeBHHA 6apon
MyaiissH Kapaaeu uoHXoM Hg?® nap oOBEKTXOM T'YyHOTYH METaBOHAJ
uctudoaa kapaa masa.

[MaiiBactxon kommiekcuu cumoO (II) 6o nurangxom opraHuki Oa
TyQaian XOCHATXON (PH3UKHUIO XUMIUSIBA Ba aXaMMUSATH aMajMH OHXO Jap
XAMHSH ~ KOOPJMHATCHOHWH Myocup ad3amusatu  Oemrapepo  I0po
Mebomrana. Mu€HM JIMTaHOXOM TYHOTYH 4Yoim Maxcycpo N —
aTCETMIITHOMOYCBHHA HIIFOJI MEHAMOSA, KU Jap TapKUOU Xy TYPyXXOH
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¢yakcnonammu tuonit (-SH-SH) Ba ammampo (-CONH,-CONHy) nomira,
MeTaBoHaX 00 KOOPAWHATCHALIABHAIIOH 00 METAJUIXOM WHTHKOJIA pakodaT
momra Oomann. Hamakxom cmmo0 (II), ku  kxoOwmusatu OamaHmu
3UTAMUKPOOT JIopaHz, OMY3HIIN XOCHATXOH HarBacTXOU
KOOpAWHATCHOHWH OH 0apou KOpKapAW YCyIXoW Oe3apaprapJoHi a3
MaH}HAT Ayp HecT. SIK KaTop MabIyMOT OHJ 0a macT IIyAaHW 3aXpHOKHAU
METaJUTXOU Ba3HUH (cuMo0, cyp0) Jap paBaHIU KOMIUICKCXOCHIIINIABA 1ap
amabuétn wiaMiA  oBapAa IiynaaHAa. Mabiaymotd  3uén  oup  Oa
3aXpONIyIIIABUM MYXHTH aTpod nap MaBpumd wuctudoman cuMod Ba
HAMAaKXOM OH OBapja mynaact. MHUEHM JUraHAXOW OpraHWKHE, KH 00
aTOMXOM CHUMOO 0a peakcus JOXHJ MEIIaBaHI, MaiBacTXou cyndypaop
MaBKEH XOCpO HIIFOJA MekyHaua. Jluranaxou cyndypaop 00 HOHXOHU
TYHOTYHH METAUIX0  (DabOTHOKHM  OHWOIOTHPO  30XHP  MEKyHaH[
(3umouoMocit, 3unAf 3aHOYPYFHA, 3SUATUBUPYCH Ba F.).

Maumyu Bacen TaBCU(PXOHU TCPMOTUHAMUKUHN JTUTAHAXOU OPTaHUKMR
Ba IaiBacTaxoW KOMIUICKCHH Aap papTH TaXKAKOT XOCHIIIIyIa METaBOHAT
Jap XUMHSAW TaXJIWIA, MHIYHWH Jap paBaHIU TabINM XaHTOMH OMY3HIIU
KYPCXOM XMMHUSH KOOPIUHACHOHA Ba XMUMHAN (DU3HUKHA HCTU(OIA IIaBaHI.
NH MabayMOTXO0 XaMYyHMH METAaBOHAH] XaHTOMH HYpPOM KOPXOM HIIMId-
TaXKHUKOTA a3 YOHHOM MarMCTPaHTXO Ba aCHHPAHTXO MaBpuau uctudoma
Kapop THpaH]I.

|.MaxkoJiaxoe, KH Aap Ma4yaJjaxoM TaBCcUsILIyIan
Komuccusiu 01uu aTTecTaTCHOHUM HA3IU
Hpe3ugentn Yymxypuu TounkucTOH HALUP WIYAAAHA:

[1-M]. XaaumoBa, P.C. Hccnenosanue nporecca
komiekcooopa3oanuss Hg(Il) ¢ N-ameTHNITHOMOUYEBHHON IIpW HOHHON
cure 0,1 momp/m NaClOs m Ttemmeparype 288K. / Xammmoma P.C.,
Kyp6orosa @.111., ®upysza . // BecTHHK Ie1arornieckoro yHUBEPCUTETA.
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[2-M]. Xamumona, P.C. Kommiekcoobpazosanue prytu (II) ¢ N-
arneTUITHOMOYeBNHOHN Tpu noHHO#H cuie 0,1momns/m NaClO4 u Temmeparype
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BBEJIEHUE

AKmyansnocms memol uccnedo6anus. PTyTb, COSAUHEHUS PTYTH U
craBel Ha €€ OCHOBE, HANUIM IIMPOKOE IPHUMEHEHHE B Pa3IMYHBIX
OTpacisiX HAyKH W TEXHUKHW: MEJULUHE, (apMammm, XUMHYECKOH
TEXHOJIOTUH, IPOU3BOJCTBE KPACHUTEJIEH, CEIbCKOM XO03sdicTBe M 1p. B
COBPEMEHHOW XHMHH KOOPIWHAIMOHHBIX COEAWHEHWH, KOMIUIEKCH Ha
ocHoBe pryru (ll) c opranmyeckumu JnHMraHgamMu BBUAY HUX (usMKo-
XMMHUYECKHX OCOOEHHOCTEH M MPHUKIIAJHOMY HCIIOJIb30BAHHIO HALLTH CBOE
mupokoe npumeHenne. Cpean pa3iMyHbIX OPraHMYEeCKUX JIMTAaH0B BAXKHO
oTMEeTUTh 3HaynMMoe MecTo N- anermntHokapbdamuna, Tak Kak B €ro
COCTaMe HMMEIOTCS HECKONBKO (YHKIHOHANBHBIX THONBHBIX (-SH-SH) u
amuasbix  (-CONH2-CONH») rpynm, crnocoOHBIX K KOOpIAMHALMHM C
MIePEXOJHBIMI MeTaIaMu. VIMEIOTCSl HEKOTOpBIE JINTEPaTyPHBIE JaHHBIC O
CHIDKCHHH OTpPABIIIONIETO JEHCTBUS HEKOTOPBIX TSDKEIBIX METalIOB
(kagMuH, pTYTh, CBHHEN) B TIIPOIEcCe KOMIUIEKCOOOPA30BaHHUA C
OpPraHWYECKUMH aJIeHTaMH. Takxe uMeercss nHpOpManus O HETaTHBHOM
BIMSHUM PTYTH M €r0 COCAMHEHMH Ha OKpYXaloulylo cpeny. B psmy
OpPraHWYECKUX JHUT'AHAOB, CIOCOOHBIX K PEAKIIMH KOMIIEKCOOOpa30BaHus C
HOHAMHU PTYTH, 0CO00€ MECTO 3aHMMAIOT CEPYCOJEpIKaIUe COCTUHEHHMS.
“Cepycoepxaliue aaJeHThl ¢ MOHAMHU Pa3UYHBIX METAJJIOB MPOSIBIISIOT
Ouonoruyeckue  CcBOicTBa  (IPOTUBOPAKOBBIE,  MPOTHBOTPUOKOBBIE,
npotuBoBUpycHbie u ap.)” [1-5]. Kommiekcusie coequnenus pryta (1) ¢ N
— aUeTWITHOKapOAMHUIIOM MOTYT OBITh HCHOJIB30BaHbl B aHAIUTHYECKOU
XUMHUM (B KayecTBE PEareHTOB MAJIsI OINpPEAEICHHs HOHOB METalIoB), B
Owoxumun  (MOIENHMpOBaHWE  MeTaUIpepMaHTOB), a  TaKke B
MaTepHaNoBeICHUH (TIPH MOJTYYSHUH (YHKIMOHATBEHBIX MAaTEPHAJIOB).

Crenennb paspadoTaHHocTH H3y4yaeMoil nmpodJsembl. K MomeHTy
Hayajlla MCCJIeIOBATEeNbCKOM paboTel HaJx TEMOH JuccepTanuy B
OTEYECTBEHHBIX U 3apYOEKHBIX NEPHOANYECKUX HU3IAHUSIX U MOHOTpadHIX
OTCYTCTBOBAJIM CBEJIEHHUS O KOMIUIEKCHBIX coenmHeHHAx prytd (I1) ¢ N-
AIIETUJITHOMOYEBUHON, METOJUKE CHHTE3a KOMIUIEKCHBIX COEIMHEHHH, a
Tarke gaHHbIX 00 onpenenenun pryTH (1) ¢ N — anermirinokapbamMumom.

Takum oOpa3om, B JTaHHOW JUCCEPTAMOHHOW pabOTe HCCIEMYeTCs
nporecc komruiekcoobpazosanus pryta (1) ¢ N — anerunruokapbamugom
NIPU Pa3JIMYHBIX TeMIlepaTypax, pa3pabdoTaHbl METOJMKHA CHHTE3a YEThIPEX
koMmIuiekcHbIX coemnuHeHnid prytd (1) ¢ N — amerunruoxapOammmom,
COCTaB M CTPOEHHE KOTOPBIX OIPEAEIEHBl Pa3IMYHBIMH COBPEMEHHBIMHU
(U3UKO-XMMHUYECKMMHU METOJIaMH aHalln3a, a Takxke pa3paboTaHa METOIUKA
omnpenenenus pryty (I1) ¢ ykazaHHBIM OpraHUYECKHM JIMTAH/IOM.

CBsi3b  NPOBEIEHHOT0  WCCJAEAOBAHHS €  NPOrpamMMamH,
NMPOEKTAMHU U HAYYHOH TeMATHKOM.
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JuccepTanoHHas pabora IIPOBOANIIACH B Hay4HO-
HCCIIENOBATEIbCKOW naboparopun  Kadeapbl HEOPTaHWYECKOW XHUMHUH
TaKNKCKOTO HAaIMOHAIBHOTO YHHMBEPCHUTETa B paMKax KadeapambHOi
tembl: «KommiekcoobpaszoBanue d — MepexoHBIX META/UIOB C Y4acTHEM
aMHIHBIX, THOAMHUIHBIX M KHCIOPOACOACP)KAIIMUX JIMTAHIOB» O]
peructparioHHeiIM  HOomMepoM Ne 0122TJ1434, a Takke Ha Kadempe
aHanurtudecko xumuu THY.

I'/TABA |. OBIASI XAPAKTEPUCTUKA UCCJIEAOBAHUSA

Ilenv uccnedosanus OCHOBBIBaeTCS B pa3paboTKe METOIHMKU
MIOJIyYEHUS HOBBIX KoopauHaiuoHueix coequnenuii Hg(ll) ¢ N-
alETUITHOMOYEBUHOM, HCCIIEOBAaHUU cocTaBa u CBONCTB
CHUHTE3UPOBAHHBIX COCJUHEHHMH, HCCIIENOBAaHMH BO3JEHCTBHSA Pa3IMYHBIX
(hakTOpOB HAa KOMIUIEKCOOOpa30BaHHUE, ONpEICICHHE 3HAYCHUH KOHCTAHT
oOpazoBaHnii  0Opa3ylommuxcs KOMIUICKCHBIX YacTHI, HPUMEHEHHUHU
koMmIuiekcHbIX coenuHeHuit pryta (II) ¢ N — amermitmomodeBmHOW B
aHanm3e.

3adauu ucciedo6anus:

1. BrpaboTKa ycIIOBHI MOIy4EHHsS HOBBIX KOMIUICKCHBIX COCIUHCHHI
Hg(ll) ¢ N —aneruntrokap6amMuoM, UCCAeNOBaHUE UX (PU3HUKO-
XMMHUUYECKHX XapaKTEPUCTHK, aHAM3 COCTaBa KOOPJMHAIIMOHHBIX
coenuHenuit MK-cnekTpockomuueckuM H  pEeHTreHo()a30BbIM
METO/IaMH aHaJIN3a;

2. 3yuenue KHCJIOTHO-OCHOBHOTO paBHOBecHsI N-
alleTHJITHOMOYEBHHBl B BOJHBIX  PacTBOpax  METO/IOM
MOTEHIMOMETPUYECKOTO THUTPOBAHMS M IIOCTPOEHHE JHarpamm
pacripeneneHlss MOHM3MPOBAHHBIX M MOJIEKYJSIpHBIX dopm N —
alleTHJITHOMOYEBHHBI B IIMPOKOM auana3one pH cpexsl.

3. UccrnenoBanne mporecca komiuiekcoodpasosanuss Hg(ll) ¢ N —
aleTHITHOKapOaMHUIOM C HCIIOJIb30BAHHEM PTYTh-CEIEKTHBHOTO
ANIEKTPOIA. TepMmoanHaMuueckoe MOSICHEHHE npotecca
komruiekcoobpaszoBanus HY(I1) ¢ N — areTHaTHOMOUYCBUHOT.

4. Pa3pabotka Mmetommkm ompexenean prytu () ¢ N -
alleTHJITHOMOYEBHHON TypOUIMMETPUYECKUM METOJIOM.
OrmpezienieHre TOKCUKOIOTHYeCKOTo jaeiicTeust kommiekcos Hg(l1)
¢ N — anreTunTHOKapOAMHIOM.

O0beKkTaMH HCCIeJOBAHMS SBISIIOTCS . KOMIUIEKCHBIE COETMHEHUS
prytu (I1) ¢ N-amernntuMoueBHMHOH, MX (QHU3MKO-XMMHUYECKHE CBOWCTBA,
u3ydeHHe mpolecca KoMmIulekcooOpazoBanusi B cucreme Hg(ll) — N —
aTCEeTHITUOMOYEBHHA TP PA3ITMYHBIX TEMIIEPATYPaX.

Ipeamer HCCIeJOBAHMS: H3y4YeHue IIPOIIECCOB
komrutekcoobpaszosanust prytu (II) ¢ N — anermnrnomoyeBnHo# npu 278-
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318K, BeIsIBIICHIE 3aKOHOMEPHOCTEH BIMSHIS HOHHOW cHbl U pH pacTBopa
Ha  KOHCTAaHTBl  yCTOHYMBOCTH IIpOIEccCa  KOMILIEKCOOOpa30BaHM,
MOJTyYeHHe  KOMIUIEKCOB  Hcciaegyemoro  wmerama ¢ N —
aIleTHITHOMOYEBHHOH, a Takke Mmeronuka omnpenenenus pryta (1) ¢ N —
aleTUITUMOYEBUHOMN.

HayuyHasi HOBU3HA HCCJIeIOBAHNA:

- BblpaboTaHbl Haubonee S(PQPEKTUBHBIE CHOCOOBI CHHTE3a YEThIPEX
KoopAuHAIMOHHBIX coenunenuit prytu (II) ¢ N — aneTHnTHOMOUYEBHHOIL.
CoctaB M  CTPYKTypa HOBBIX COCJMHEHMH OBUIM  OIpEJeCHBI
COBPEMEHHBIMH (PU3UKO-XUMHYECKUMH METOJIaAMU;

- BIIEpPBBIE HW3y4UeH mpoiecc KomruekcooOpazoBanus pryta (II) ¢ N —
AlIETHJITHOMOYEBHHON MpPU Pa3IMYHBIX TeMIeparypax. BbIsSBiIeHO, 4TO B
n3ydaeMol cucTeMe 00pa3yloTcs  YeThIpe  KOMIUIEKCHBIX  (OpM.
TepMoanHaMuUecKHe BEIMYMHBI 00pa30BaHMS KOMIUICKCHBIX YacTHI]
OTIpeJeTICHBI METOJJOM TEMIIEPaTYpHOTo KoddduireHTa.

- BrmepBele Ha ocHoBe MK — cmekTpockommyeckoro aHaimm3a Oblia
JI0Ka3aHa MOHOJICHTaTHas KoopauHanus N- aneTHITHOMOYEBUHBI K PTYTH
(1;

- BBISIBIIEHO, YTO KOOPIWHAIMOHHBIM coeauHeHusiM ptyta (Il) ¢ N-
aneruntiomouyeBiHo  coctaBa  [HgLo(NOs3)2] wu  [HgLa](NOs)2
COOTBETCTBYET OPTOPOMOHMYECKAsi CHHTOHUS;

- pa3paboTaHBl ONTHMabHbIE YCIOBHS onpeneneHust HoHoB pTyTH (1) ¢ N
— alEeTUWITHOMOYEBUHOM TYpOHIUMETPHUECKUM METOZOM aHaIu3a

- TpOBe/IeHa TOKCHKOJIOrHuYeckas orneHnka komrekcoB prytd (1) ¢ N -
aleTHITHOMOYEBHHOM.

Teoperuyeckass M MPaKTHYeCKasi 3HAYMMOCTH WCCJIEOBAHUS:
NpeIUIOKEHHBIE METOANKH CHHTE3a KOMIUIEKCHBIX coequHenuit pryta (I1) ¢
N - anmeTWATHOMOYEBMHOW  MOTYT  CIYKHTh Ui TPOBEACHHA
LieJICHATPaBICHHBIX HCCIE0OBaHNI 1o N3y4YECHUIO npouecca
KOMIUIEKCOOOPa30BaHUsl ~ Pa3iIMYHbIX  METAJNIOB C  [POHM3BOAHBIMH
TUOMOYEBUHBI. 3HA4E€HHUsT KOHCTAaHT OOpa30BaHMW KOMIUIEKCHBIX YacCTHI]
MOTYT CIYXHTh B KadeCTBE CIIPABOYHOIO Marepuana. TeopeTHyecKue
ACTIEKThI JIAHHOTO HCCIIEIOBAHHSI MOTYT OBITh HCIIOJIb30BaHbI U BHEIPEHBI
NPU YTEHWH JIEKIMH, TNPOBEICHUU JIa0OpaTOpHBIX pPabOT, HaNWCAHUH
HAay4YHBIX CTaTeH, BBIMYCKHBIX paboT, pedepaToB MO MpeaMeTaMm
HeopraHuueckas W  aHajauThyeckas  xumusa.  CHHTE3MpOBaHHBIC
koopauHanmonHsle coexuHeHus pryta (1) ¢ N — amermnTnoMmoueBHHOM
MOTYT HIMPOKO IPHMEHSTHCS B AaHAJIWTHYECKON M OpraHMYEeCKOH XMMUH, B
MenunuHe u Karanuse. [Ipeanoxennas meroauka onpenenenus pryru (1) c
N — ameTmaTHOMOYEBHHOH MOXET OBITh HCIIONBb30BaHA NPU aHAIU3E
Pa3IMuHBIX OOBEKTOB HA COJIEPKAaHNE B HUX HOHOB PTYTH.
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Metoabl uccienoBaHus. OCHOBY METOJONOTHH HCCICAOBAHUS
COCTaBISIET MPAKTHKA, pa3pabOTKa, aHAIM3 M CPABHEHHWE IOJIYYEHHBIX
9KCIIEPUMEHTANbHEIX JaHHBIX. CocTaB M CTPOCHHE KOMIUIEKCHBIX

coemuaennit prytm (1) ¢ N — aneTHnITHOMOYEBHHOW TOKA3aHBI
COBPEMEHHBIMH  (PM3MKO-XMMHYECKHIMH  METOJAMH  HCCIIEIAOBAHUS
(xormykromerpusi, MUK — cmekrpockomus, peHTreHo-(a30BBI aHAIH3,

TepMorpaBuMeTpus). Jis HM3y4eHUs KHCIOTHO-OCHOBHBIX CBOWCTB N —

AIlCTWITUMOYCBUHBI W HCCJICIOBAHUS MPOIEcca KOMILICKCOOOpa30BaHUs

prytu (1) ¢ ykazaHHBIM JTHUraHaOM, OBUTH UCIIOJIE30BaHBI METONbI JleneHa,

OpupMaHa, TSPMOJUHAMUYECCKHE KOHCTAHTHI OOpa30BaHUIl OMpE/ICIICHBI

meronoM Krnapka m I'mro. Bee pacdersl ObUIM MPOBENEHBI C MOMOIIBIO

KoMIbIoTepHBIX mporpamm «Excel», «BorlandDelhi» 1 «KEV».
oJ0:keHNs1, BHIHOCHMBIE HA 3ALIUTY:

- crmocoObl MOJydYeHHs HOBBIX KoMIuteKkCHbIX coeaumHenuit Hg(ll) ¢ N-

aIeTIITHOKApOaMUIOM;

-  BEIMYMHBI OOOIMX KOHCTAaHT YCTOHYHMBOCTH KOOPIMHAITMOHHBIX

coenunenuit HY(I1) ¢ N- aneruntrokapbamMuiom;

- 3HAUCHUS W3MEHCHHS SHTPOIHH, SHTANBIHNK u dHeprun ['nooca (AH, AG,

AS) xommutekcoobpaszoBanus prytH (I1) ¢ N — aneTuarnoMoueBUHOM;

- onpeneneHue WOHOB HQ?* ¢  M3ydaeMBIM JIMTaHIOM  METOJIOM

TypOUIUMETPHUH U BBISBJICHUE OTPABJIIONICTO ACUCTBHS CHHTE3UPOBAHHBIX

komiuiekcoB pryTH (I1) ¢ N- areTnITHOMOYEBHHOIA.

CreneHb OCTOBEPHOCTH pPe3yJbTaToB. CTENeHb JTOCTOBEPHOCTH
pe3yIBTaTOB OUCCEPTAIMOHHONW pabOTHI, BHIBOOBI H PEKOMECHIAIMA
MTOJTBEPKICHBl  MCIIONB30BAHUEM COBPEMEHHBIX  (PH3UKO-XUMHUYCCKIX
METOJIOB UCCIICIOBAHUIN M CTATUCTHYECKON 00PabOTKH.

CoorBercTBHE JHCCepTaALUH nacnopry HAY4YHOM
CIEeNHATbHOCTH: JIUCCEPTALUS COOTBETCTBYET HECKOIBKAM ITYHKTaM
macriopra crieranbHocTa 1.4.2. Heopranwmdeckass XuMus (OTpaciib HayKH
TEXHUYECKas) 10 CIEeIYIONUM NapaMeTpam:

1. Onmnpenenenve xapakTepa CBS3HM MEXIY COCTAaBOM U CTPOSHHEM
HEeOpraHWyeckux coenuHeHuid. B moxarmaBax 3.1, 3.2, 33 u 3.4
JUICCEePTAIli M3y4YeHBI COCTaB, CTPOEHHE M CBOMCTBA CHHTE3MPOBAHHBIX
COEIMHEHU.

2. Pa3paboTka METOIOB CHHTE3a HEOPraHWYECKHX COCIWHEHHH. B
noarnasax 2.1, 2.2, 2.3 u 2.5 aucceprauuy NpuUBeIeHb METOJUKA CUHTE3a
KOOpJIMHAIMOHHBIX coepmHenuit pryTH (1) ¢ N — aneruntrnomMoueBHHOM.

3. CuHTE3 U UCCIICIOBAaHHUE CTPYKTYPHI M CBOMCTB MaTE€pPHAalIOB HA OCHOBE
HeopraHuyeckux coeauHeHud. B moxarmaBax 3.1, 3.2, 33 wu 34
JIUCCEpTAllMM  HM3y4YCHBI CTPYKTypa © CBOMCTBa CHHET3UPOBAHHBIX



COCAMHEHU C MPUMEHEHHEM COBPEMEHHBIX (DM3MKO-XUMHIECKUX METOIOB
aHanM3a.

JIMYHBIA BKJAA COMUCKATeJs Y4YEHOH CTeleHH 3aKIIoyvacTcsi B
NIPOBEJICHUN HCCICAOBAHMS, B IIOCTAHOBKE 3aJad HCCIECJOBaHMA,
CHCTEMaTH3allMl W aHAJIW3€ JUTEPATypHbIX MAHHBIX, IJIAHUPOBAHHH U
MIPOBEICHUH HEOOXOIUMBIX pacderos, TEOPETHUECKUX "
SKCHEPUMEHTANBHBIX HCCIIEAOBAaHUM, B OINpECNeHHH MyTeH U METONO0B
pelIeHus] TOCTaHOBJICHHBIX 3a7ad, 00paboTke, 0000IIeHMHM W aHajIH3e
MIOJTYYSHHBIX KCIIEPUMEHTANIBHBIX JTAaHHBIX, B (DOPMYJIUPOBKE, ITOJIOTOBKE
OCHOBHBIX BBIBOJJOB M MOJOXKEHHUH JAMUCCEpTalMM, MOATOTOBKE U
myOJMMKaluK HAy4YHBIX cTaTeid. ABTOPOM c(HOPMYJIUPOBaHBI M COCTAaBIICHBI
OCHOBHBIE ITOJIOKEHHS U BBIBOJBI JUCCEPTALIUH.

Annpodauusa M peaaM3alusi Pe3yJbTaTOB JAUCCEPTALMH.
OCHOBHBIE pE3yNbTaThl AUCCEPTALMH OBIIM MPEACTABICHBI M OOCYXICHBI
Ha: [lepBoii MexxmyHapomHol KoH(pepeHiuu Ha TeMy: “TlepcriekTHBHI
PasBUTHS HCCIEIOBAHUS XMMHHM KOOPOMHAIMOHHBIX COCAWHEHHWH M HX
MIPaKTU4ECKOE MpUMEHEeHue”’, nocBseHHoN namatu 80-netus bacurosoii
CM. u 60-netMio Hay4HO-NIEAArOTMYECKON JEATENBHOCTH JIOKTOpa
XMMHUUYECKHX Hayk, npodeccopa AsmskynoBoil O.A. (dymanGe, 2022);
MEXAYHApOJHOW  HAayYHO-NIPAKTUUECKOH  KOH(EpEeHIMH Ha  TeMy:
“AHanmuTH4YecKas XMMHS M €€ pPOlb B pPa3sBUTUH ECTECTBEHHBIX U
TexHnyeckux Hayk” ([ymanGe, 2025); MexayHapoIHOH HaydHO-
NpakTHYeckoil KoHdepeHIMn Ha Temy: “KoMIuiekcHble coequHEeHHs U
acriekTel ux npuMeHeHus” (Jymanbe, 2025); PecmyOnukaHCKOW HayIHO-
MIPAaKTHYECKOH KOH(QEPEeHINH C MEXIYHapOIHbIM YYacTHEM Ha TeMy:
“KoMIuIeKkCHbIE COEIMHEHUH U acleKThl UX NPUMEHEHUS’, MOCBALIECHHON
70-neTuro MaMATH TOKTOpPAa XUMUYECKUX HaykK, npodeccopa AMHHIKaHOBA
A.O. (Aymanbe, 2021); PecrmyOnukaHCKOH  HAYYHO-TIPAKTHIECKOU
KoH(epeHIMH Ha TeMy: “COBpEeMEHHOE COCTOSHUE M MEPCTIEKTHBbI (PU3UKO-
XUMHUYECKOTO aHanu3a’”, TOCBAIEHHONW MPOBO3TIANIEHUIO YETBEPTOH 1eNn
— wuHAycTpuanmm3anusi cTpanbl, 2022-2026 roxapl, [omamu pa3BUTHSI
MIPOMBINIICHHOCTH, 65-1eTnio ocHoBaHMsA Kadenpsr OOmas XuMus u
HEOpTaHMYEeCKasi XUMH, M IMOCBSIIEHHON MaMITH 3aCiTy>KEHHOTO IesTems
HEYKU U TeXHWKHW TajpKuKucTaHa, 1.X.H, mpodeccopa Jlyrhymno Conuena
(Hyman6e, 2023); PecmyOinkaHCKOW HayYHO-TIPAKTHIECKOI KOH(EpeHIINN
“Pomb  COBPEMEHHBIX METOAOB aHamu3a B  DPa3BUTHE HAyKu U
MPOU3BOJACTBA”, TMOCBSILEHHONM 20-71eTUI0 M3Y4eHHUS M Pa3BUTUA
€CTECTBEHHBIX, TOYHBIX M MaTeMaTH4YeCKMX HayK B cdepe Hayku W
obOpazoBanus  (2020-2040roxer), (HAymante, 2022); PecmyOmukaHckon
Hay4HO-TIpaKTH4ecKasi KOH(EpEeHIMH IpenoaaBaTenbckoro cocraa HUN



THY, mnocBamennoir “T'omel pa3BusTH mpoMbIIUIeHHOCTH — (2022-
2026roxsr) (dymanbe, 2022).

Iyonukanuu mo Teme aucceprammu. [lo  Teme
WCCIIEIOBaHNS aBTOp WMeeT 14 myOnmkanwii, W3 HUX 3 CTaThbH B
peuensupyembix >kypHanax BAK npu Ilpesunente PecmyOmuku
Tamxkukucran 1 BAK P®, 11 Te3ucoB HoKiIamoB B MaTepHaiiax
pecnyOIMKaHCKUX U MEXyHapOIHBIX.

O0beM W CcTpPyKTypa AuccepTranuM. JluccepranyoHHas
pabora BKIIOYaeT BBeAEHHWE, MATH IJlaB, HameyaraHa Ha 143
CTpaHUIaX KOMIIFOTEPHOro Habopa, BKIodaer 36 TaOmun, 31
PHUCYHKa, a TaKke CIucKa jutepaTypbl u3 120 oubuorpaduueckux
HalMEHOBaHUH.

I'JTIABA II. OCHOBHOE COJAEPKXAHUE PABOTbI

Bo BBeseHmum 000CHOBaHa 3HAYMMOCTb AKTYaJIbHOCTH
JUCCEPTAIIMOHHON pa0oThl, CHOPMYIMPOBAHBI LIEIb M MPOOJIEMBI
uccrnenoBanus. (OO003HaueHBl Hay4yHass HOBHM3HA HCCICIOBaHUS,
TEOpETUYECKasi U MPAaKTUUECKasi LIEHHOCTb TEMbI HCCIICIOBAHUSI.

B nepBoii riaaBe anuccepTalMoOHHON paboTHI MPHUBEICH 0030p
HayyHOW JMTepaTypbl TO TeMme wuccienoBanus. llpuBenena
uHpopmanus o KomIuiekcHbIX coeauHenusx Hg (1) ¢ pasmuunbiMu
OpPraHUYeCKHUMHU AIJICHTaMH, KOOPIMHAIIMOHHBIX coelauHeHusx d -
MEPEXOIHBIX METAJIOB C NMPOU3BOJHBIMU THOMOYEBHHBI, a TaKkXe
MPAaKTUIECKUE ACTIEKTHI MPUMEHEHUS KOOPAMHALMOHHBIX
COEIMHEHUN.

Bo BTOpOIi riaaBe auccepTanuu MPEICTABICHBI JaHHBIE 00
HCXOJIHBIX COEIMHEHUSX, CBEJACHUS O (PU3MUECKHX W XHUMHUYECKUX
CBOWCTBAax JIMT@H/AA, CIOCOObI TOMYYEHUS KOOPAMHALMOHHBIX
coeaunenwnii prytu (I1) ¢ N- areruntnokapbaMumIoM.

TpeTbs rnaBa quccepTAlMOHHON PadoThI yieneHa GpU3uKo-
XMMUYECKOMY aHalnu3y HOBBIX KOOPIWHALMOHHBIX COEJMHEHHUH
prytu (I1) ¢ N — aneTunruokap6aMuiom.

B deTBepToO#i riaBe qucCepTAIMOHHONW PaOOTHI MPHUBEIECHBI
cBeleHHs 00 WCCIeNOBaHUM KHUCIOTHO-OCHOBHBIX CBOUCTB N-
AlleTWITHOMOYEBHHBI, U3YYeHUH MpoIecca KOMILIEKCOOOpa30BaHMs
prytu (Il) ¢ N-ameTHaTHOMOYEBHUHO# TP pa3IMYHON HOHHOH cuite,
Temneparype u pH cpeapt.

IIsatas rnaBa JuUcCEepTAallMOHHOW PabOTBl  MOCBSILEHA
MPaKTHYECKOMY TpUMeHEeHHI0 N-aleTUITHOMOYEBHHBI M €0
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KOMIUIEKHCHIX coeauHenuit co prytbeio (11).

I['JIABA 111. OB30P PE3YJIbTATOB HCCJIEJOBAHUSA
N3YUYEHUE ®U3NKO-XUMHUYECKHX CBOMCTB
KOOPJIMHALIMOHHBIX COEAMHEHUI Hg(I1) C N -
AINIETUJITUOKAPBAMUIOM
I/lccneﬂona}me IJIEKTPOIIPOBOAUMOCTH PACTBOPOB KOMILICKCOB PTYTH
(I1) ¢ N- aneTHJITHOMOYEBHHOT

C LEJIbIO OMPEACIICHU THIIA DJICKTPOJIUTA, K KOTOPBIM OTHOCATCA
CUHTC3UPOBAHHBIC KOMIUJICKCHBIC COCAUWHCHHUA, HaMHU ObLIH IMPOBEACHBI
KOHAYKTOMETPHUUCCKUE UCCIICIOBAHUA PACTBOPOB KOMIUICKCOB. B cBs3u ¢
TEM, YTO KOOPAHWHAIHMOHHBIC COCAMHCHHUA HC PACTBOPAIOTCA B BOAC U

JOpYTUX pacTBOPHTEISIX, KOHIYKTOMETPHUIECKUE HCCIEIOBaHNS
nposomqwiuce B cpene JAM®A  u  JIMCO. [lonyueHHsie
9KCTIEpPUMEHTAIbHBIE JaHHbIC o OTIPEIETICHUIO MOJISIPHOM

ANEKTPOMPOBOAUMOCTH KOOpAUHAIMOOHBIX coenunennit Hg(ll) ¢ N —
aneruiTHoMoueBHHoM pu 15-35°C npencrasnens B Tabnuue 1.

Tadanna 1. - [anHble M0 M3YyYeHUIO 3JEKTPONPOBOAHMMOCTH
PacTBOpPOB  KOOpPIMHANMOHHBIX  coemunenuit  Hg(ll) ¢ N-
anermwaTHoKapoamuaom; C=1-10°moun/1

Ne Cocras 1, Omt-em?-mourn

KoMILIEKRCA 159 | 20°C 250C 30°C 350C

C
1. | [HgL(H-0)(NOs), | 56,7 | 60,6 67,4 70,0 78,1
1

2. [HgLo(NOs);] | 60,1 | 634 69,3 74,5 86,2
3. | [HoLs(NO3)JNOs | 743 | 78,9 84,3 90,3 08.4
4. [HgLJ(NOs). | 86,9 | 90,4 98,3 101,6 110,5

AHanu3 JaHHBIX TAaOJMIBI MMOKA3bIBACT, YTO 3HAYCHUS MOJISIPHOM
anextpornpoBoaumoctu komiuiekca [HYL(H20)(NOs)z] npu temmeparype
15°C pasro 56,7 Om™t-cM?*MoJIb™, 4TO COOTBETCTBYET K HEDJIEKTPOJIUTAM,
NpU TOBBILIEHAH TeMIeparypbl onbita jo 35°C craHoBMTCS OnMke K
anektponutam tuma 1:1. Tak kak, aumeTndopMamMun SABISETCS CHIBHBIM
JIOHOPDHBIM PAaCTBOPHUTEJEM, B PACTBOPE KOMILIEKCA MOXKET 3aMellaTh
HUTPAT-HOHBI BHYTPEHHEH CQepsl KOMIUIEKCHOTO coenuHeHus. Jlms
koMmuiekcHoro coennnerns cocraa [HYL3(NO3)]NO3 3HaueHne MOSIpHO#H
snektponposognoct npu  15°C paswo 74,3 3 Omt-ecm?mons?, uro
COOTBETCTBYET 3Ha4eHHWI0 JnekTpoiuram Thrna 1:1. Ha ocHoBaHun
MOJYYEHHBIX JIaHHBIX ObuT0 gnoka3aHo mnpucyrcrBue NOs™ - HOHOB BO
BHEIIHEH cdepe KOOMIUIEKCHOro coenmHeHus. Ha puc.l mnpuBeneHs
KpUBbIE  3aBHUCMMOCTH [ Ui OJHO-,  JBYX-, TpeXx- W
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9ETHIPEXKOOPIMHUPOBAHHBIX KoOpauHANHOHHBIX coennrernit HY(Il) ¢ N-
aleTUITHOMOYEBUHOM.

I
1iic
100 |

so |-

a
s0 |-

E
7o -
s0 |- 2
1

so0 |-

ao
0.0031 0.0032 0.0033 0.0034 0.0035 0.0036 1T

Pucynok 1. - I'padgux 3aBucumoctu p = f(1/T) ansi KOMIIEKCOB
cocrtaBa 1 - [HgL(H20)(NOs)2]; 2 -[HgL2(NOs)2]; 3 - [HgL3(NOs)](NOs); 4 -
[HgL4](NOs3)2

Crenyer oTrmMeTuTh, 4To 3aBUcHMOCTh [ oT 1/T (pucyHok 1)
SIBJISIETCSL JIMHEHHOM, 4YTO IIO3BOJIAET OIPENEIUTh SHEPrUI0 aKTHBALUU
3NEKTPONPOBOJUMOCTH KOMIUICKCHBIX COEIUHEHHUIl. DKCIepUMEHTaIbHO
HalICHHBIC 3HAYCHUS YHEPTHUH aKTHBAUUH Eq. kKoMiutekcos prytu (1) ¢ N
— aleTUITHOKapOaMKIOM MPHUBEIEHBI B Tabiuue 2.

Tabauna 2. IKcnepuMeHTAJbLHO HaliIeHHbIe 3HAYeHUS JHEPrul AaKTUBALMH

Eaxr. komniexcoB pTyTH (II) ¢ N — aneTHITHOKApOAMHU/IOM.

Ne CocTaB KOMILJIEKCa Eagr., K2K/M0JIb
1. [HgL(H20)(NO3)2] 5,61
2. [HgL2(NOz3)2] 10,87
3. [HgL3(NO3)](NOs) 10,38
4. [HgL4](NOs)2 4,95

W3 naHHBIX TaOIUIBI 2 CIEAYET, 9TO 3HAYCHNUE SHEPTUH aKTHBAIIH
JUIL MOHO- U YETBIPEEXKOOPAMHUPOBAHHBIX KOMILJIEKCOB 10 CPaBHEHMIO C
JIBYyX- W TPEXKOOPIUHUPOBAHHBIX KOMILIEKCOB HUXKE, T.€. CKOpPOCTb
00pa30BaHusl TIEPBOM W YSTBEPTON YACTHIl B M3y4aeMOW CHCTEME BBIIIC U
s dexTuBHee.

Taroke OBDIM TIPOBEINCHBI  HWCCICNOBAHHUSA 10  H3YUYCHHIO
JIEKTPOIPOBOAUMOCTH  pacTBOpoB kommuiekcoB prytn (II) ¢ N -
aIleTHITHOMOYEBUHOMN OT KOHIIEHTpAIUU pacTBopa (Tadmmua 3). V3 maHHbIx
TaOMUIBl 3 CIEAYEeT, YTO 3HAYCHHS YICIBHOW JIEKTPONPOBOIMMOCTH
pactBopoB komiuiekca cocraBa [HgL(H2O)(NOs);] mpu paszbaBieHun
YBEJIMUYUBAETCS, YTO COOTBETCTBYET 3aKOHY PA3BEICHMUSL.

Ta6mmua 3. - PesyabTarbl H3MepeHHsl 3J1eKTPONPOBOAHOCTH
PacTBOpPOB KOMILIEKCHOro coenuHenusi cocraBa [HgL(H20)(NOs)z2] mnpu
Pa3IM4YHbIX KOHIEeHTpauusx pacreopa; T=298K

Ne KoHueHTpauus pacTBopa, MoJib/J1 3nauenue y, MKCM/cM
1. 1,0-10°3 69,56
2. 6,66-10* 75,23

10




IIpoaoskeHue Tadauubl 3.

3. 4,95-10* 83,54
4. 3,96-10* 93,48
5. 3,33:10* 99,14

Ha ocHOBe NONMydYeHHBIX pPE3YNbTATOB KOHIYKTOMETPHUECKOTO
nccnenoBanus komiurekcoB prytd (II) ¢ N - amermntnomoueBnHON B
cpemax auMeTwiIhOopMaMuIa W AUMETIICYIb(OKCHAA ITIOKa3aHO, YTO C
MOBBIIIGHUEM  TEMIEpAaTyphl  OKCIIEPUMEHTa  3HAYEHHS  MOJIIPHOM
JIEKTPOIIPOBOANMOCTH COOTBETCTBYIOT 3JIEeKTpoinuTamM Tuma 1:1, d9ro
MIOKa3bIBaeT 3aMellleHHe HUTPAT-NOHOB BHYTPEHHEH c(hepbl KOMIUIEKCOB Ha
MOJIEKYJIy pacTBOpuTeisl. V3yueHne M3MEHEHUs 3JEKTPOIPOBOJHOCTH OT
KOHLIEHTPALMM PacTBOpa IOKA3bIBAET, YTO C pa30aBICHHEM 3HAYCHHE
YBEJIMYHUBAETCSl, TO €CTh C TOBBIIICHHEM CTEIICHH JUCCOLMAINN KOMILIEKCa
taroke npoucxomur 3amemenne NO3z - HOHOB BHyTpeHHeH cdepsl
KOMIUIEKCa MOJICKYJIOW OPraHU4eCcKOro JIMraH a.

HN3yyeHue uHGPAKPACHBIX CHIEKTPOB MOIJIOLEHUS
KoMIuteKcHbIX coemuHenuii prytu (11) ¢ N —
aleTHJITHOMOYEBHHOM

C nelnblo ornpezeseHus JOHOPHBIX aTOMOB, TIOCPEIICTBOM KOTOPBIX
MIPOUCXOMUT KOOPAWHALMS OPTaHWYECKOro JIMTaHAa K aToMy —
KoMIuIekcooOpaszoBaremo, Mbl npoBenn MK —  chekrpockommueckne
UCCIIEJOBAaHHUS HEKOOPAWHHPOBAHHOTO JIMTaHJa ¥ CHHTE3MPOBAaHHBIX
KOMIUIEKCOB B HHTepBage BOJHOBBIX wmcen 4000-400cm™. Baxno
OTMETHUTH, YTO B COCTABE JIMTAHIA UMEIOTCSI HECKOJIBKO JIOHOPHBIX aTOMOB,
cnocobHbix K koopauHanuu ¢ uonoB pryru (I). Tlpu wusyueHun
nH(]paKpacHBIX CIEKTPOB METHWJITHOMOYEBHHBI ClIEJIaHbI BBIBOJBI O TOM,
“9T0 METHITHOMOYEBHHA 06pa3syer csi3u M-S ¢ metamnamu Zn(l1) u Cd(l1)
u cBs3b M-N ¢ merautamu Pd(I1), Pt (I1) u memu(11)” [6]. Tlpu uzyuernn
CHEKTPOB THOMOUYEBHHHBIX KOMIUIEKCHBIX COEIMHEHUH SIMaryTu mpurien k
BBIBOZY, “dTO Bce mcciemyembie metawibl (Pt, Pd, Zn u Ni) o6pasyior S —
CBSI3b, TAaK Kak Npu oOpa3oBaHuu cBsi3u M-O wyactora kosiebanuii CN
YBEJIMYMBACTCS, BAICHTHBIE KoyieOaHus cBsizu CS He M3MeHsst KojieOaHus
NH ymenbiatores” [7]. Tlo MHeHH0 aBTOpoB “Tl0N0OCHI MOTJIOIIECHHUS TPH
1710 u 1690 cm? GbuM OTHECEHBI KOJIEOAHMSAM KapOOKCHILHOM TPyMIIbI
smranza. Tomocer npu 835, 732 u 620 cm cooTBETCTBYIOT KOsIeGaHUsAM
rpynmsl C=S” [8]. CoriacHo DaHHBIM aBTOPOB “‘B MH(PAKPACHOM CIICKTPE
AlIETHJITHOMOYEBHHBI KoJieOaHusM cBsi3n C=S COOTBETCTBYIOT IIOJIOCHI B
unteppane 820, 732 u 623 cm. IMonocsl npu 478cm™ gedopMalOHHBIM
konebanusM ¢ yuactuem rpymmsr C=S” [9].
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HK - criexrp N - aneTnnTiiomoseEMHEI MK criekTp KOMIUIEKCHOTO COSOMHEHMA COCTaBa
[HgLsJNOs)

Pucynok 2. - Undpakpacsiii cnektpsl N — aneTnaTnokapéamMuaa u
KxoopauHaumonHoro coenunenusi Hg(11) cocrapa [HgL4](NO3)2

B UK - cnekrpax komriuiekcHbix coemunenuin Hg(ll) ¢ N —
aneTHITHOKapOaMuaoM mojoca mnoryomeHus cBsi3u C=S mperepneBaer
u3MeHenne Ha 17cm™ m npossnserca B obmactu 852, 749 u 651cm. DroT
9KCTIEPUMAaHTAIBHBIA (PAaKT JOKA3bIBACT O MOHOJECHTaTHON KoopauHanuu N
— aNeTHITHOMOYEBUHBI K aTOMy PTYTH IOCPEICBTOM aTOMa CEpbl TPYIIIBI
C=S.

HepaBuomepHocth cBsizeld C-N cBs3aHO C NPHCYTCTBHEM II0JIOC
noryoreHust rpyr Vas(NCN), vs(NCN), vas(NCC), vs(NCC) u nposiBisieTcst
B o6mactu 1550 u 1000; 1370 u 835cm™. B obmactu 1865cm™ u 1700cm™
nosBisitoTest  mosiockl  moryomeHust  v(CO). B cmekTpe kommiekca
[HgL(NOs3)s] momoca, orBercTBeHHas 3a mnorjomenne rpymasl CN
HE3HAYUTEJILHO MEHSET CBOE MOJIOKEHHE U TposiBIsieTcs mpu 1560 u 1005;
1373 u 852cmt. DTOT KCHEpUMAHTAIBHBIA (PAKT JOKA3BIBAET O HEYIACTHH
rpyrn CN npu xoopaunanuu co pryteio (I1). Konebanusim HUTpaT-uoHOB
COOTBETCTBYIOT BHEIUIOCKOCTHBIE Ae(OpPMAIIOHHBIE KOIeOaHust B 00macTi
830cm, BanentHble KomeGammsa 1npu  1390cMl M IWIOCKOCTHEIE
nepopmanmonnsle  koneGamms npu  720cm. B UK —  cmektpe
CHHTE3UPOBAaHHBIX HaMH KOMIUIEKCHBIX coeamHeHmi prytd (II) ¢ N —
aIeTUITHOKapOaMUAOM TOJIOCH TOTJIOMICHNUS, OTHOCAIINECS KOJIeOaHUIM
HUTPAT-HOHOB HE3HAYUTEIHHO MEHSIIOT CBOE TOJ0KEHHE U HAOJIIOMal0TCs B
obnactu 1373cmt u 1379cemL,

Takum  oOpazom, Ha  ocHoBe MK-cmekTpocKomu4ecknx
uccinenoBanuit N — amnermntTuokapOamMuza M KOMIUIEKCHBIX COCTUHEHUMA
pPTYTH  C  yKa3aHHBIM aAJeHTOM  II0Ka3aHO  MOHOJEHTaHTOE
KOOPJMHHUPOBAHNE JIMTaH/a MocpencTBoM aroMa S rpynnsl C=S. AMuHHas
W aueTWIbHas I'PYINIbI, WMEIOUIME JOHOPHBIE aTOMBI B KOOPJIMHAIMU C
aTOMOM MeTalla He y4acTBYIOT.
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PenTrenorpauueckue ucciaeg0BaHus KOMILIEKCHBIX
coequnenuii prytu (1) ¢ N — anerunTuoxkapéamuiom
Jns nonydenuss uHGOpPMaMU O KPHCTAJUIMYECKOH CTYKType
cunTe3upoBanHbix KommiekcoB HY(I1) ¢ N — anernntrokap6aMuiom, HaMmu
OBbUT IPOBE/IEH PEHTIeHOTpa(UUECKUH aHaJIu3 MOPOIIKOB KoMILIekcoB. Ha
PEHTTeHOrpaMMaX KOOPAHHAIIMOHHBIX coenuneHuit coctaBoB [HYL2(NO3),]
u [HgL4](NO3), BBIIBICHO MHOMXKECTBO PE(IICKCOB, HATHYAE KOTOPBIX
JOKa3blBaeT O KPUCTAUIMYHOCTH KOMIUIEKCOB. BBIpaKeHHOCTh JIMHHI
OIICHMBAIINCh M0 CTOOaNpHON ImKane. JleTamu3amuio peHTIEHOTpaMM
NPOBOJWIN B COOTBETCTBUM ¢ MeToAuko Jlumcona. “Ilapamerpsl
ANIEMEHTAPHOM sueiiku ObLIH ompeaeneHsl ¢ TouHocThio £0,02°A” [9]. Ha
pucynke 3 mnpuBeneHsl pentrenorpammbl  HQ(NOs)y; [HOL2(NOs)2] wu
[HgL4](NOs)e.

W3 yka3zaHHBIX JUarpaMM BHJHO, YTO KOMIUICKCHBIE COEIUHEHUS
prytu (II) ¢ N — aneTMITHOMOYEBHHOW BBICOKO KPHCTAUTMYHBIC |
oOmanaroT OosbIIMM  KoJM4yecTBOM  peduiekcoB. [lo cpaBHeHMio ¢
ucxonubiM coemuaerrneM HY(NO3), mposIBIAsIOTCS XapaKTepHbIC TUHUN TPH
MallblX 3HaueHusX 20. Takoro popa M3MEHEHHUs CBS3aHbl C M3MEHEHHEM
rapameTpOB SUYEHKH PU 3aMEHE HUTPAT-WOHOB OPTaHUYECKUM aJJICHTOM.

2500

2000
1500 B)
1000
so00 s
° JJJI[ l ‘i [ |
o 30.0

! 20 0.0 00 50.0 76.0
Pucynok 3. - Pentrenorpammoi: a) Hg(NOaz)2; 6) [HgL2(NOs3)2]; B)
[HgLs](NOs)2
CpaBHeHHE MITPUXAUATPAMM KOMIUIEKCHBIX coemunennit prytu (I1)

¢ N - anermnruomoueBunoit cocraBa [HgL2(NOs)2] u [HgLa](NOs)2
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MOKa3ao, YTO IepepacIpeesieHie HHTEHCHBHOCTH pPEQIEKCOB M WX
n3MeHeHne HaéT MHQpOpMaIio 00 YBETHYCHHHA MEKATOMHOTO PacCTOSHUSL
B OTIPENIEICHHOM KPHCTAIIOrpadUuecKOM HAIPaBICHUH.

Tabauna 4. - PesyabTarbl KpUCTALI0IPadUIECKOro HCCIeI0BAHUA U
CTPYKTYPHBIX TapaMeTpOB KOMILUIEKCHBIX coexunenuii pryrm (1) ¢ N-
aleTHITHMOYEBHHOM.

IMapameTpsl
Coenunenne | Mouek KPUCTAUIHYeCKOMI CuHronus II10THOCTD,
YASAPH peLIeTKH r/em®
aﬂ r r
macea, | a, A b, A jg DkcrepuM | Paccuut
r €HTAJIbHO aHHas
[HgL2(NO3)2 | 560,59 103 452 74 4,85 4,80
] OpTopomo.
[HgL4](NOs) | 796,59 10,5 4,38 7,2 | OpropomO. 4,63 4,62
2

TepmMorpaBuMeTpu4ecKue UCCAEI0BAHNA KOMIIJIEKCHBIX
coequnenuii prytu (1) ¢ N — anerunTuoxkapoamuaom
Hamm wm3ydeH mpomecc Tepmonm3a opraHmdeckoro mmraHma N-
AIIETHJITUOMOYEBHHBI M €10 KOMIUIEKCHOTO coefuHeHust co prythio (I1).
Jdus  ompenmeneHHss — XapakTePHCTHK  Ipolecca  TEPMOINN3a
komiuiekcHoro coequHeHus pryta (II) ¢ N — aneruntuomoueBuHON
nepuBatorpamma komriekca [HL2(NOz)2] Obuta pasgenena Ha Tpu dacTu
W JIUIsL HUX OBUTH pacyMTaHbl: MOTEPS MacChl KOMIUIEKCA TPH ONpPENeSIeHHON
TeMIIepaType, CTeNeHb PeBpalleHNs] KOMILIeKca U APYTrHe napameTpsbl.
Tabnauua 5. - IMapameTpsl npouecca TepMOpPa3J10:KeHH s
KOOPAMHAIMOHHOTO coenunenus cocrapa [HgL2(NOs3)2]

Yuacrok Tuau,, | Tmax, | Txon, | Mo, | Mi, Mr | Am;, ai TK
TepMoJIn3a u K K K Mr (mo- | (AMi/Am,
MoTepsi MACChI mi) )

| 95,96 | 15,79 0,18 385

Am o6, =17,89 | 383 398 498 | 100
MI 89,65 | 42,10 0,47 456

86,5, | 65,79 0,73 492

1 498 | 523 | 563 |82,1| 76,32 | 102,61 0,53 502

AM o5 = 1 | 6514 | 13155| 067 | 530
38,8ur 5456 | 165,76 | 085 | 542
i 563 | 593 | 653 | 433 52,63 | 0,1162 | 0,16889 | 570
AM oguy = 1 [74856 | 0,349 | 05073 | 589
49,4 mr

47,14 | 0,4354 | 0,63285 | 620
45,46 | 0,4886 | 0,71017 | 640
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C yd4eroM [aHHBIX TaOMHMIBI S5 [UIA KaKIOr0 ydacTka
TepMOIn3a ObUTH PAaCUYMTaHbl TEPMOANHAMUUECKHE XapaKTEPUCTUKH
KoMIUIeKca (Tabnwuia 6).

Tabauua 6. - TepmoauHaMuyecKHMe mNapaMeTpsl TEPMOIPaMMbI
KoopauHaimonHoro coenunenust Hg(11) ¢ N — auernaTnomoueBHHOIA.
Yuacrok | Pacyer mo E, -AH, -AG, AS, A, c?
TepMod | ypaBHeHu | kJl:k/Mo kJl:x/mMo kJl:x/mMo Joa/
3a 10 Koyrca Jb Jb Jb K-Moab
| K.P. 87,79 82,88 54,50 -48,10 4,0-10%
1 K.P. 391,77 386,52 49,19 -469,23 1,12-108
I K.P. 88,80 82,68 46,55 49,09 5,62-10°
Peakuuu o6pazoBanus kommiaexkcos Hg(l1) ¢ N-
aleTHJITHOMOYEBHHOM

Ha ocHoBe mpoBeneHHBIX HCCIENOBAaHUN MOKa3aHO, YTO MPH
B3aumojeiicteun nepBuuHbIx coequHeHnii HY(NO3)2'H.O u N —
ANeTHITIMOYEBHHBI TIPH COOTHOIIeHNH peareHToB Me:L=0,5:1,45 B
cpeae 2MONB/  a30THOW KHCIOTHl TPUBOJIUT K 0OOpa30OBaHUIO
KpPHUCTAJIOB CEpOro LBeTa. B COOTBETCTBHM C peakLUeld HIKe,
o0pazyeTcsi MOHOKOOPIMHUPOBAHHOE COCTUHEHHE:

Hg (NO,), - H,0 + L — 2% [HgL (H,0)(NO,),]

JBYXKOOpAMHUPOBAHHOE KOMILIEKCHOE COCIMHEHUE PTYTH
(1) ¢ N — aneruntnomouerunoi cocraa [HGL2(NOs)2] obpasyeres
mipu cootHomeHnn Me:L=0,5:0,72 B cooTBeTCTBUY C peakIueii:

Hg (NO,), -H,O + 2L —2en!t0s I HgL ,(NO,),]
Takum o00pazoMm, Tpex- W YETBIPEXKOOPAWHUPOBAHHBIC
komrutekcel prytH (1) ¢ N — areTrnTHOMOYEBHHOM 00pa3yIOTCst IpH

COOTHOIICHUH JHTaHga K Metaury, paBHeM 0,5:0,49 u 0,5:0,36
COOTBETCTBECHHO.

Hg (NO,), -H,0 +3L 22l y1Hgl  (NO,)](NO,)
Hg (NO3)2 ~H20+4L 2mone | nHNO 4 [HgL4)]( N03)2

B COOTBETCTBHHU C IKCIEPUMEHTAIBHBIMU JIAHHBIMH, & TaK¥Ke
omnupasich 6a koopaunHanuoHuoe uucio prytu (1) u nerrarnoctu N
— AIeTUITHUMOYEBUHBI OBLIH ONPE/ICNICHbI MPOLECChl 00pa30BaHUs U
COCTaB  KOMIUIGKCHBIX  coenuHeHuid. Cxema  oOpa3zoBaHUS
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IBYXKOOpAMHUPOBaHHOTO KoMmiuiekca pryta (1) ¢ N —
alleTWITUOMOYCBHHOM MPUBE/ICHA Ha PUCYHKE HUXKE.

5 2o CH3 (.,,.N. | H H
r 3 + D[ 21 N0 s
Hg (NO ,),;-H,0+ 2L . T o
N ‘ —S—C !
H H SNTES oy
NO; | ’
N H
Pucynok 4. - Cxema o0pa3oBaHMsl [BYXKOOPAUHHMPOBAHHOIO

komiuiekca pryta (11) ¢ N — aneTnarnokapéamugom
HN3yvyeHune KUCI0THO-OCHOBHBIX CBOMCTB
N- aneTunTHOKap6aMHUIA B BOAHBIX PACTBOPAX

OnHuM U3 OCHOBHBIX HAIlPaBICHUM KOOPAUHALMOHHON XUMUH
SIBJISICTCSI  MCCIIEIOBAHME  BJIMSAHHS  COCTaBa  OPraHUYECKHUX
COEIMHEHUH Ha KUCIIOTHO-OCHOBHBIEC CBOMCTBA, a TAKXKE Ha MpOLEecC
KoMIutekcooOpa3oBanusa. C  1enpl0  ompeAeNeHHs KOHCTAHTHI
vonm3armu N - arnermnTuokapOaMuja HaMud OBUT KMCIIOJIB30BaH
metoa pH-metpun. KoHlleHTpaIio HOHOB BOJOPOAa B PEAKIIMOHHOMN
CMECH OTPENesUId ¢ TOMOIIBI0 KOMOWHUPOBAHHOTO CTEKIISTHHOTO
anekTpona. B kauecTBe pabounx pacTBOPOB OBbLIHM HCIIOJIb30BaHbBI
XJOpUCTOBOJIOPOJIHASL ~ KUCIIOTa M THUJPOKCHJ  HATpusa C
KoHIeHTparuei 0,1Moib/m.

Taonauna 7. lannsie pH-MeTpryecKoro TUTPOBAHUS MO ONpeeSeHHI0

KOHCTAaHTHI HoHn3amuu N — aneruwsitnomodeBuHbl npu 298K. CL=0,01momn/m;
J=0,1 moan/x NaClOs; V4=50,0m1

PacTtBoOp pH CrexuomeTpuyeckue IgKa
THTpaHTAa: KOHIeHTPauu
0,1 moan/a
pacTBOpa CLwomia 10° [LH"-10°
HCI
0 5,69 0,010 0,01 2,131
0,05 341 0,999 19,980 2,146
0,1 3,1 1,996 19,960 2,127
0,15 2,9 2,991 19,940 2,148
0,2 2,75 3,984 19,920 2,173
0,25 2,65 4,975 19,900 2,192
0,3 2,56 5,964 19,881 2,221
0,35 2,49 6,951 19,861 2,254
0,4 2,43 7,936 19,841 2,283
0,45 2,37 8,919 19,822 2,320

16




IIpoaoskeHne TA0JHIBI 7.

0,5 2,32 9,901 19,802 2,367
0,55 2,28 10,880 19,782 2,416
0,6 2,24 11,858 19,763 2,479
0,65 2,21 12,833 19,743 2,538
0,7 2,17 13,807 19,724 2,627
0,75 2,15 14,778 19,704 2,712
0,8 2,11 15,748 19,685 2,843
0,85 2,09 16,716 19,666 3,014
0,9 2,06 17,682 19,646 3,319
0,95 2,04 18,646 19,627 2,131
1 2,02 19,608 19,608 2,146
1,05 1,98 20,568 19,589 lgkH+=2,36+0,04

Takum o00pa3oM, KOHCTaHTa MOHM3AaLUM JIMTaHda IIpU
temrneparype 298K cocraBmser 2,36+0,04. HalineHHoe 3HaueHHe
KOHCTaHTHI HOHU3aluu CIIYy’)KUT JJIsL N3Yy4YCHHUA mpounecca
koMrutekcooOpazoBaaus prytH (I1) ¢ N — aneTHnTHOMO4YeBHHOMA.

Ha ocHoBe 3KcIepMMEHTaNbHBIX NAHHBIX OBUTM IOCTPOCHBI
KpUBBIE pACIPENEICHUsI IMPOTOHUPOBAHHOW, MOJIEKYJSIPHOM U
nenpoTtoHupoBaHHOH GopMm N — aneTunTHOMOYEBHHEI (PHC.5).

0,
%80 -
2 3
80
1
a0 -
40 4
20 4
0 * * * + + ' ]
0 2 4 L] 8 10 12 14
Pucynoxk 5. - Kpusble pacnpeaenenusi mnporonupoBannoi (1),

MOJIEKYJAsApPHO (2) u nenpoToHupoBaHHOii (3) popm N — aneTHIATHOMOYEBHHBI
npu 298K.

Kak BumHo w3 pucynka 5, B obmactu pH 0,5-2,0 nuranpg
HaxXomuTCs B  TOpoToHHpoBaHHOW  Qopme, pH=2,0-10,0 B
moutekyssipHoit 1 pH=10,0 — 14,0 B nenpoToHUpOBaHHOH (opMe.
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H3yuenue npouecca komiiekcooopazoanus prytu (I11) ¢ N —
aleTUITHOMOYEBMHOM B BOJHOI cpelie NPH Pa3JIUuYHbIX

TeMImepaTypax
KoHCcTaHTa yCTOWYMBOCTH 3aBUCUT OT Pa3MYHBIX (HAKTOPOB,
TaKMX  Kak:  OJEKTPOOTPHUIATENBHOCTh,  «MSTKOCTH»  WIH

<OKECTKOCTI» aTOMOB JIMTaHJa M MOHA METaJlla, IPUPOJIbI JIUTAHAA,
HOHHOrO paxuyca u aAp. IIpoBeneHue wuccienoBaHU B 3TOM
HaIpaBJICHUH JAeT BO3MOXKHOCTh BBIIBUTH MEXaHU3M OOpa30BaHMSA
KOMIUICKCHBIX COEAMHEHHMH. B CBSI3U C BbIIIEYKAa3aHHBIM, MPOLECC
komriutekcooOpazoBanus cuctembl Hg(l) - N — anerunrrokapdamug
MBI HCCJICOAOBAJIM METOAOM IIOTCHIIMOMCTPUUCCKOIO TUTPOBAHMUA.
3HaueHUE MOTEHUHUANa TaJIbBAaHUYECKOW SAYEHKH C IEPEeHOCOM
ompenensiin ¢ nomompio pH-merpa mapku pH-150MU. PabGounm
WHJIUKATOPHBIM  JIEKTPOOM  CIIYy’KHJI  XaJIbKOI€HUIHBIA PpPTYyTh-
CEJICKTHBHBIN 3JIEKTPOJ, 3JIEKTPOIOM CpaBHEHHUS—
XJIOpUJCepeOpSAHBIA  ANEKTPOJ BTOporo poxa. IlpoBenenHbie
UCCIIEI0BAHUS II0Ka3ajM, YTO IOTEHIMAl UHAUKATOPHOTO 3IEKTPOa
npu pob6aeneHnd N — aneTHATHOMOYEBUHBI K PACTBOPY HHUTpaTa
prytu (ll) ymeHbImaercs, 4YTro CBHAETENBCTBYET O MPOTEKAHUHU

peaKIiy KOMIUIEKCOOOpa30BaHUsI B YKa3aHHOUW CHCTEME.

Ta6auna 8. - Pe3yabTaTsl NOTeHUHOMETPUYECKOr0 THUTPOBAHUS
npouecca kommjaexkcooopazoBanusi pryta (1) ¢ N — anernaTumoueBuHON npu
temmeparype 278K. Crg?*=1-10"*moan/m; CL = 1-102 mosn/m; J = 0,1 mMoan/n
NaClO4

CL-105, Chg?*-10°, [Hg*]-10°, [L]-10°5,
E, MB MOJIB/JT MOJIB/JT MOJIB/JT MOJIB/JT
548,0 4,990 9,980 0,101 1,263
544,0 9,960 9,960 0,169 1,476
540,0 14,911 9,940 0,236 1,724
536,0 19,841 9,921 0,304 2,015
529,0 24,752 9,901 0,422 2,646
520,0 29,644 9,881 0,574 3,756
510,0 34,517 9,862 0,743 5,543
500,0 39,370 9,843 0,912 8,180
490,0 44,204 9,823 1,081 12,073
480,0 49,020 9,804 1,250 17,817
470,0 53,816 9,785 1,419 26,295
460,0 58,594 9,766 1,588 38,807
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ITponosxenune TadauubI 8.

449,0 63,353 9,747 1,774 59,545

4440 68,093 9,728 1,859 72,338

439,0 72,816 9,709 1,943 87,878

437,0 77,519 9,690 1,977 94,992

4240 91,522 9,634 2,197 157,554
413,0 100,768 9,597 2,383 241,750
406,0 105,364 9,579 2,501 317,461

402,0 114,504 9,542 2,569 370,940
392,0 128,083 9,488 2,738 547,440
382,0 150,376 9,398 2,907 807,923
377,0 172,253 9,311 2,991 981,491
372,0 193,727 9,225 3,076 1192,348
368,0 214,808 9,141 3,144 1393,209
357,0 235,507 9,058 3,329 2137,729
354,0 255,835 8,977 3,380 2402,496
351,0 295,414 8,818 3,431 2700,055
342,0 333,622 8,666 3,583 3832,678
331,0 370,528 8,518 3,769 5880,833
322,0 406,198 8,375 3,921 8347,734
318,0 440,692 8,237 3,989 9753,980
310,0 474,068 8,104 4,124 13317,061
295,0 506,380 7,974 4,377 23875,808
287,0 537,677 7,849 4,513 32597,522
274,0 568,006 7,728 4,732 54066,425
270,0 597,412 7,610 4,800 63174,368
264,0 625,937 7,496 4,901 79792,263
262,0 653,619 7,386 4,935 86251,650

CrnemyeT OTMETHTH, YTO B IEISAX ONTHMH3AIMKA aHAIH3a B
porpamme KEV AMeeTCs BO3MOKHOCTH MOCTPOEHUS

9KCIIEPUMEHTAIBHOTO M PACCYMTAHHOTO Tpauika B 3aBHCHMOCTH OT
TOYKH THTPOBaHHS/HOMEp pacTBopa. [IpenmyniecTBOM Mporpammel
KEV sBnsercs TO, 4YTO OHa pPAacCUMTHIBAET TEOPETUUECKUI
MOTEHIUAJI ¥ CPABHUBAET C SKCIEPUMEHTAIILHBIMU 3HAYECHUSIMU.
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PucyHok 6 - 3aBHCHMOCTb TOYKH TUTPOBAHHUS KOMILIEKCOOOPA30BaAHUS
Hg(1l) ¢ N-anerniaruokapéamuiom npu temmeparype 278K.

Ha ocHOBe TONYyYEeHHBIX OKCHEPUMEHTAIBHBIX JaHHBIX IO
HCCIIEIOBAaHUIO  TIporiecca  Komiuiekcoobpasosanuss  Hg(ll) ¢ N-
ariermitiokapdbamusom npu 278-318K u mojmepkaHUM MOHHHOW CHITBI
pasuoii 0,1 mosae/nm NaClO4 Ham ymanock onpenenuTh BEIMYMHBI KOHCTAHT
YCTOMHYBOCTH JIJISl YETHIPEX KOMILIEKCHBIX YacTull (Tabmuma 9).

Tab6auna 9 - 3HavyeHusi o0IUX KOHCTAHT YCTOHMYMBOCTH KOMILIEKCOB

Hg(I) ¢ N — ameruaruomoueBunoii nmpu 278-318K, nonnoii cuie 0,1 mounb/a
NaClO4

T,K | IgBi(HgLI*) | IgBa(IHgLal?) | lgBa(IHgLs]*) | IgBa(IHgLa?)
278 5,80£0,02 14,26+0,12 17,86+0,02 21,4940,01
288 5,74+0,11 14,12+0,78 17,64+0,12 21,13+0,14
298 5,324025 13,9840,15 17,150,16 20,9940,14
308 5,15+0,02 13,74+0,18 16,89+0,62 20,21%0,32
318 4,96:0,01 13,2140,04 16,110,03 19,84+0,56

Anamm3 pgaHHBIX TaOmmmopl 10 mokaszan, 4YTO € MOBBIMICHHEM
TEMIIEpaTypbl ~ ONbITA 3Ha4YeHHs OOIMX KOHCTaHT YCTOHYMBOCTH
YMEHBIIAIOTCS, YTO CBHUJETENBCTBYET 00 SK30TEPMHUYHOCTH IIpoliecca
KoMITIeKcooOpa3oBanus. CpaBHMBaHHWE 3HAYCHWH OOMIMX KOHCTaHT
obpasoBanmii i komruiekcoB pryta (I1) ¢ N-ametmnrrokapbamumom co
CXOKUMHU 3HAUYCHUSMU KOMIUIEKCHBIX coemamHeHuid cepebpa (1) ¢
YKa3aHHBIM JIMTAHAOM I10Ka3aJI0, YTO “yCTOMYMBOCTH PTYTHBIX KOMILJIEKCOB
¢ N-ameruntunokapbamumom OONbIIe, 1O CPABHEHHIO C YCTOMYHUBOCTHIO
KOMILIEKCOB cepebpa ¢ JaHHBIM uranaoM. Tak, 3HaueHue 1By ams nepBoit
kommiekcHoit yactuupl HY(11) ¢ N- aneruntumodeBrHO# mpu Temmeparype
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298K paBHO 5,32, TOrma Korma Ui aHAJOTHYHOTO KOMIUIEKCA JIUTaHAa C
cepebpom 3Toit BesmunHoM sBisteTcst 4,94 [10].

IMogTBepxkneHHeM peaknud KOMIUIEKCOOOpPa30BaHWUSA  SIBISICTCS
oTIpe/ieIeHne M3MEHEHHUN TEPMOANHAMHYECKIX ¢byHKINH. C
HCTONb30BaHueM ypaBHeHHs Kiapka-Imro “rpapudueckum mMeTromoMm ObLIH
OTIpe/ieNiCHBl 3HAYeHHsT OSHTponmu W SHTambnuu (AH, AS) peaxumii
KoMIUIekcooOpazoBanus. JHepruto ['mbOca ompexensimu 1o ¢dopmyie:
AG=AH-TAS” [11]. (pucyHnok 7, Tabmuma 11)

22§k X, —x K,
e
17 + . 2pK3
12 L pK,
7 + . . . . o K,
2 +
) A=
. 31 3,3 3,5 1T*10°

Pucynoxk 7. - T'paduxu 3asucumoctu Igfi=f(1/T) past kommiiekcoB pryTu
(1) ¢ N- amermiruokapéamuaom npu 278-318K B cpeme 0,1Moab/1 a30THOI
KHCJIOTHI

Anamu3  xpuBbix  3aBucumoctd  1gBi=f(1/T) mokasam, uto
oOpa3zoBaHue 4YeThIPEX KOMIUIEKCOB Ipu Temreparypax 278-318K umeer
MIPSIMOJIMHEHHYIO OCOOCHHOCTb.
Tadnmuna 10 - TepmoauHamMuka o0pa3oBaHUS KOMILUIEKCHBIX COeIUHEHU
pryTd (I1) ¢ N — aneTnITHOMOYEBHHOI

YpaBHenue peakuuu AH, AG, AS,
Kk/x/Mob Kk/x/Mob Jx/(moab-K)
Hg?* ++ L = HgL* -41,52 -30,79 -36,03
Hg?" + 2L = HgL2?* -195,74 -88,6 -65,98
Hg?* +3L = HgLs?* -97,31 -97,46 0,49
Hg?* +4L = HgL4?* -118,65 -119,02 1,24

H3MeHeHre TepMOIMHAMUYECKUX BEJIIMYHH CBUICTEIBCTBYET O TOM,
9TO  Ipomecc  KoMmIniekcooOpazoBamms prytu (1) ¢ N -
AllCTWITHOMOYCBUHON  SIBISICTCA  OK30TEpPMHUYHBIM.  OTpHUIATENbHOE
3HAYCHUE SHTAJIBIINH BO BCEX CTAIUAX IpoIecca KOMILUIEKCOOOpa30BaHUS
YKa3bIBaCT Ha YCTOWYHMBYIO CBs3b Mexay HQ-L mo cpaBHEHHIO CO CBS3BIO
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Hg-NOz" . [Ipu BXOXICHHH MOJEKYJIHl OPTaHUYECKOTO COCIMHEHHS BO
BHYTPEHHIOIO C(epy KOOPAWHAIIMOHHBIX COSIWHEHHHA, MOXHO HAOIIOAATh
3aKOHOMEPHOCTh B yMeHblIeHUH 3HaueHud AH. M3MeHeHue sHTponuu B
mporiecce KOMIUIEKCOOOpa30BaHUS MOKHO WHTEPIPETHPOBATH CIICTYIOIINM
o0Opa3oM: oTpuIaTeTbHOE 3HaueHHEe AS CBjI3aHO C YMCHBIICHHEM YaCTHIL
IIpU KOMIUIEKCOOOpa30BaHMH, U, MOJOXKHUTEIbHOE 3HaUeHHe AS roBopuT 00
O0CBOOOK/ICHMM MOJIEKYJI pAacTBOPHUTENS OT COJIbBAaTHBIX 000JI0YEK
LEHTPaJIbHBIX ~HMOHOB M JIMTAHIOB IpU  KoOpAuMHAUMu. JlaHHBIN
9KCIIEPUMEHTAIBHBIH (aKT SHEPreTHYEeCKH OJIarompHsATCTBYET MpPOLECCY
komIuiekcoobpazoBanust prytu (I1) ¢ N — aneTnnTHoMo4eBHHOM.

Hapsimy ¢ gpyrumu  daktopamu, BIMSIOIIMUMH Ha  IPOLECC
KOMIUIEKCOOOpa30BaHus, TakKe BO3MOXHO BIHSHHE MOHHOM CHIIBI
pacTBopa Ha KOHCTaHTHl YCTOWYMBOCTH KOMIUIEKCHBIX dacTHi. Jlims
OTIpe/ICIICHUS BIMSHUS MOHHOW CHIIBI Ha TIPOIecC KOMIUIEKCOOOpa30BaHMUs
Hg(ll) ¢ N — aneruntuokap6amMugoM HaMu ObUT H3Yy4eH IIPOIECC
KOMILIEKC000pa30BaHus Ipu MOHHOU cuie paBHoi 0,1, 0,25 u 0,5 mons/n
NaClO4 (tabmuusr 10,12,13).

Ta0auna 11 - 3HayeHust O0IMX KOHCTAHT YCTOHYMBOCTH KOMILJIEKCOB PTYTH
(1D ¢ N — anernsruomoyeBuHoii npu 278-318K npu 0,25 mouin/a NaClO4

T,K | IgBu(HgLI*) | lgBa(HgLol®) | lgBs(IHgLsl*") | IgBa([HgLaI?")
278 5,71+0,12 13,69+0,14 17,21+0,18 21,21+0,14
288 5,60+0,02 13,24+0,14 16,86+0,41 20,84+0,03
298 5,23+0,14 11,49+0,36 14,99+0,68 18,38+0,62
308 4,72+0,36 11,29+0,45 14,79+0,76 18,32+0,41
318 4,60+0,78 11,01+0,16 14,26+0,02 17,94+0,01

Taoauuna 11. - 3HavyeHus 00IUX KOHCTAHT YCTOWYMBOCTH KOMILIEKCOB
prytu (1) ¢ N — anernarnomoueBunoii mpu 278-318K npwu 0,5 mosin/in NaClO4

T,K | IgBu(HgL]*) lgB2([HgL2]**) | lgPa((HgLs]*) | lgBa([HgLa]*)
278 5,69+0,14 13,12+0,01 17,02+0,12 21,1620,16
288 5,5840,52 12,98+0,52 16,15+0,42 20,64+0,46
298 5,00+0,36 11,00+0,41 14,26+0,85 18,13+0,62
308 4,59+0,12 10,86+0,42 14,14+0,58 17,88+0,12
318 4,48+0,48 10,99+0,02 13,96+0,48 17,46+0,03
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Anann3 ganaeix Tabmaun 10,12 u 13 moka3bsIBaeT, 4To BCE
3HaYeHMs1 OOmMX KOHCTaHT yctoiuuBoctu pryta (1) ¢ N —
AICTHJITHOMOYEBUHOW C YBEIUYCHHUEM KOHIICHTPAI[MK pPAcTBOPa
NaClO4 yMeHbIIAIOTCS C ONPENeICHHOW 3aKOHOMEPHOCTBIO. DTOT
SKCICPUMEHTANTBHBIN  (AKT CBUJACTENBCTBYET O TOM, 4YTO MPH
MOBBIIICHNH HMOHHOW CHJIBI PAacTBOpa MEKUOHHOE MPUTSHKECHHE
YMEHBIIIACTCSI, WOHBI, HAXOMAIIUECS B PACTBOPE DKPAHUPYIOT
NEHTANBHBIM HMOH, 4TO CYIIECTBEHHO BIHSET Ha Mpolece
KOMITIEKCOOOpa30BaHMUS.

Nmerorcss MHOXKECTBO cBeneHuil o BimsHuuM pH cpeapl Ha
Mmpolecc  KOMIUIEKCOOOpa3oBaHMsI  MEPEXOAHBIX  METAUIOB ¢
MPOU3BOJHBIMI THOMOYEBUHBI. Kak H3BECTHO, PTYTh B KHCIBIX
Cp€aax HaxOoOgUTCA B BUJAC aKBAWMOHOB, IIPH IMOBBIIICHUHN pH CpcablL
(00BIYHO >3-4) MPUBOJAUT K O0OPA30BAHUIO THIPOKCOKOMILICKCOB, B
pe3yibpTaTe  4Yero pryTh  ocaxmaercsa. Jlnsg  onpeaeneHus
ONTHMAJIBHOM cpenbl KoMmiuiekcooOpasoBanust prytd (1) ¢ N —
AIleTWJITHOMOYEBHOM MBI W3y4alld MPOLEcC KOMILIEKCOOOpa30BaHHs
npu pH = 2-4 (Tabauna 12).

Taoauna 12. - 3uayenne Igfi nuis kommexkcHbix yactun pryta (II) ¢ N —

aneTUITHOMOYeBHHOW pu TeMnepaTtype 298K npu pH=2-4
pH lgB: lgB- I9Bs 1gB4
2 5,32+0,3 13,98+0,5 17,15+0,5 20,99+0,5
3 4,68+0,8 12,11+0,4 14,26+0,3 19,01+0,7
4 3,54+0,9 10,21+0,2 11,96+0,8 17,26+0,3

Kak BuaHO 13 nanubix Tabnumsl 13 ¢ yBenmmyernneM pH cpenpl
peakuMd  NPOMCXOAMT  YMEHBIICHHE  3HAYEHHWH  KOHCTaHT
ycroitunBoctn KomiuiekcoB pTyTH (I1) ¢ N-aneruntuomoueBuHoil,
YTO  BEpPOSTHO  CBA3aHO C  BO3MOXHBIM  O0pa3oBaHUEM
ruapokcokomiiekcoB pryTu (l1) n vactTuaHOM ruaponM3e MeTaa.

I'JTABA IV. ACIIEKTbI IPUMEHEHUWSA
N - AHETUJTUMOYEBHUHbBI U EE KOMIIVIEKCHBIX
COEJIMHEHUI CO PTYTHIO (1)
IIpumenenue N — aleTHITHOMOYEBHHBI B KayecTBe
OpPraHn4ecKoro
pearenTa s onpenejaenus prytu (11)

3arps3HeHHe OKpYXKarolled cpelbl MOHAMHU PTYTH SIBIISETCS
OIHOM W3 BaXHBIX NpobjeM 3a mnociegHue ronael. Paspaborka
METOJIMK ONPENENIEHUs] PTYTH, KaK BBICOKOTOKCHYHOI'O MeETala,
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MMEIOIIEro KyMYJISITUBHBIE CBOWCTBA, IIPHBOJIAIIIE K HCUE3HOBEHHIO
KHMBBIX OPraHU3MOB M KIICTOK, SBISETCS AaKTyalbHOW 3amadeit
COBpPEMEHHOCTH. B 3TOH cBsi3M, HamMu OblIa pa3zpaboTaHa METOAMKA
TypOunumerpuueckoro  ompenenenuss pryru () ¢ N -
alleTHITHOMOYEBUHOM. [l ompeneneHust pPTyTH B BOAHBIX
pacTBopax OBII TPHMEHEH Tpadudeckuii crmocod ompeneaecHus
KOHLeHTpalmu (Tabnuna 13).

Tadmmma 13. - Pe3yapTarhl TypOMINMETPHYECKOro ONMpeneJeHHs!
cranapTHeIX pacTBopoB pryTH (I1) ¢ N- aneTHATHOMOYEBHHOI.
Ne Konuentpanus Hg?, OnTHyeckasi IIOTHOCTD
MOIIB/1 A1 A2 As Awn
1. 2:10° 0,030 0,030 0,029 0,030
2. 4-10° 0,055 0,055 0,055 0,055
3. 8-10° 0,160 0,160 0,160 0,160
4. 12-10° 0,200 0,200 0,200 0,200
5. 16-10° 0,270 0,270 0,270 0,270

[lo momyyeHHBIM JaHHBIM OB TOCTPOEH  Tpaduk
zapucumoct  A=f(Cpg?*), KOTOpBI HMMEET NPAMOIMHEHHBINI
xapakrtep (pUCYHOK 8).

A

v=-0,2396x+1,1494

0.25 R®=0,9911

02 |

0,15 |

o1 |
0,05 |

o
3,5 3.7 3,9 a1 4,3 a5 47 jg[HE™ ]

Pucynok 8. - I'papuk 3asucumoctu A=f(CHg?*)

Kak BugHo w3 rpaduka, 3aBucumocth A=f(Chg?*) wumeer
NPSIMOJIMHEWHBIH XapaKTep M MOXXET OBITh HCIOJIb30BaH IS OIpeeIeHHs
noHoB pryta (Il). dnsa BwIABIECHUS BOCIPOU3BOJAMMOCTH pPE3yJIbTaTOB
aHaM3a, JaHHas METOJWKa Oblla TPOBEJEHA HECKOJNBKO pa3, W ObUIH
MOJTyIEHBI aHAJOTHYHBIC PE3YIIBTATHL.
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Cratuctudeckass  oOpaboTka  pe3yiabTaTOB  aHalW3a  Jana
BO3MOXHOCTB ONpeeTIeHHs] OTHOCUTEIILHON OIIMOKY pe3yIbTaToOB aHAIIH3a,
KoTopas paBHa +9,8%.

H3yyeHue oCTPOii TOKCHIHOCTH KOMILIeKCHOTo coenunenus prytu (I1)
¢ N — aneruarnomoveBunoii cocrasa [HgL2(NO3)2]

B paMkax JOKIMHHYECKHUX  HCCIICNOBAaHMI  OHOJIOTMYECKH
AKTHBHBIX KOOPJIMHAIIMOHHBIX COETMHEHHH OblIa IpoBeJieHa yriryOeéHHast
TOKCHKOJIOTHYEeCKass oneHka HoBoro coeauHeHus [HgLa(NOz)z]. Ilpu
neppopajiibHOM BBeJeHUH 1036l 190-207 mr/kr mpenapara GecriOpOAHBIM
KpbicaMm oboero moisia Maccoi 160-210 r. y 4acTH KMBOTHBIX OTMEYaJIHCh
Ha4daJIbHbIC NPHU3HAKN MHTOKCHKAIIUH, MPOABJIAIOIINCCI KpaTKOBpeMCHHOﬁ
BAJIOCTBIO, CHHIXCHHUCM I[BHFaTeHLHOﬁ AKTUBHOCTH W 3aMCOJICHHUEM
peaklMy Ha BHENIHWE pa3JpaxkuTead. Ha OCHOBaHMHM CTaTHCTHYECKOM
00pabOTKH AKCIIEPUMEHTAJBHBIX JaHHBIX cpenHeneTanbHas mo3a (LDso)
npenapara  [HgL2(NOs),]  cocraBuna  170,5  wr/kr.  CoriacHo
KJIaCCU(HKAIIMN TOKCHYHOCTH XMMHYECKUX BEIICCTB, TAaHHOE COCAMHCHHE
6puT0 OTHECEHO K |1-eMy kimaccy TokcuaHOCTH.

C Uenbl0 BBISIBICHUS HM3MEHCHHS TOKCHYHOCTH MeTalla IpU
KOMILIEKCOOOpa30BaHUH, napayjieabHO ObLa MpoBeJeHa
TOKCHKOJIOTHYeCKast orieHKa ucxoanoro coeaunerus pryta (1) HG(NOs)..
HOKHI/IHI/I‘ICCKI/IC HCCICJ0BaHUs MPOBOAUIIUCH aHAJIOTUYHO HCCIICTOBAHUAM
kommiuekca [HQL2(NOs),]. BeisiBieHO, YTO HCXOMHOE COCIMHEHHE
HY(NOs), ortHocutcst l-omy kmaccy TOKCHYHOCTH. TakuMm 06pasom,
NOKa3aHO, 4YTO MPH KOOPJMHALMHA C OpraHH4YecKuM Jmrasaom N-
ALCTUITHOMOYEBHHON TOKCHYHOCTD PTYTH YMEHBLIACTCSL.

BbIBO/IbI

1. M3ydeHbl KMCIOTHO-OCHOBHBIE CBOWCTBA OPTaHMYECKOTO JIMT'aHIaA
N — aneTMnITHOMOYEBMHBI METOJOM IIOTEHIMOMETPHU. BBISBIEHO, UTO
3HAYCHUE KOHCTAHThI MOHU3AIMY JIUTraHaa cocrarisiet 2,36+0,04. C yaetom
MOJTyYEeHHBIX TAHHBIX M3Y4YeH mpoiecc kommiekcoobpaszosanus HY(I1) ¢ N-
anermwTnomoueBruoi mpu 0,1; 0,25 u 0,5 mons/n NaClO4 mpu 278-318K.
YucneHHble 3HAYCHUSI KOHCTAHT oOpasoBanuii (lgfi) ObLIM OmpeseneHsl ¢
nomonipto omnaitn nporpammel KEV [1-A, 2-A, 4-A, 5-A, 6-A, 8-A, 9-A,
10-A, 11-A].

2. BrnepBble ObUTM TPEIUIOKEHBI METOJMKM CHHTE3a  HOBBIX
KoMIutekcHbIX coepnHenuit prytu (1) ¢ N — anermnrnomoueBunoii. Cocras
U CTPOGHHE CHHTE3MPOBAHHBIX KOMIUJIEKCOB OBUIM  ONpEJeNICHBI
COBPEMEHHBIMH (M3MKO-XMMHUYECKHMMHU MeTojgamu uccienoBanus (MK —
CHEKTPOCKOIHS, KOHJTyKTOMETpPHS, peHTreHo-(a3oBbIi aHaIM3,
TEpMOTIpaBUMETpHs, MoTeHuuoMeTpus). OrmpenenaeHsl 3aKOHOMEPHOCTH
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oOpa3oBaHus KOMIUICKCHBIX coenuHenunit prytu (II) B 3aBucumocTm oT
HOHHOM CHITBI pacTBopa. [3-A, 7-A, 13-A]

3. Metonom HHppaKpacHOH CHEKTPOCKOITHHI orpeneneHa
MOHOJEHTaTHasg KoopauHanuss N - aleTHITHOMOYEBUHBI IOCPEACTBOM
aToMa cepbl THOHHO#M Tpymis. [14-A]

4. MetogoM TepMorpaduIecKoro aHayM3a OIpeIeNIeHBl OCHOBHEBIC
CTaJuH TEpMOpa3IOKEHUsl KoMIulekcHoro coexunenus pryta (I1) ¢ N —
aleTHITHOMOYEBHHON. [ Bcex craguii TepMOpasioKeHHs KOMILIEKCOB
paccuMTaHbl TEPMOAMHAMHUYECKHE XapaKTEPUCTUKH C I[PUMEHEHHEM
ypaBHeHus Koyrca.

5. Ha ocHoBaHMM peHTreHOrpauYecKux HCCIICAOBaHUI MOKa3aHo,
9TO KpHCcTaImdeckas pemretka komiiekcoB [HQLs(NOs)] u [HgLs]
OTHOCHTCS K OPTOPOMOHMYECKOM CHHIOHMU. [13-A]

6. Pa3zpaborana merommka ompexpencnuss monoB pryta (II) ¢ N —
aneTHiaTHOMO4YeBHHON. Iloka3zaHO, YTO MpoOIecC KOMIUIEKCOOOPa3BAOHUS
JAHHOW CHCTEMBI MOXKHO HCIOJNB30BaTh mis ompeneneHus pryta (1) B
oObekTax  OKpyxkaromel cpempl. M3ydeHa ocTpas  TOKCHYHOCTh
CHHTE3UPOBAaHHOTO KoMIulekcHoro coemuHeHus pryta (1) ¢ N -
arneTunTHOMO4YeBHHON [12-A].

PexoMeHaaumu no NpakTHYeCKOMY NPUMEHEHHIO Pe3yJbTaToB
HCCJIeJ0BaHUS

BrimonnenHas guccepTanonHas paboTa MOCBSIIEHa UCCIICTOBAHHUIO
CHHTE3a HOBBIX KOOPIWHANMOHHBIX coenuHeHnd prytn (II) ¢ N -
AIlCTWITHOMOYEBHHON, W3YYCHHI0 WX (DU3UKO-XUMHUYECKUX CBOWCTB,
aHaU3y COCTaBa COCMUHECHUH, M3YYCHUIO KUCIOTHO-OCHOBHOTO OajaHca
JIMraHja, [OCTPOEHUIO  JuarpaMM  paclpelelieHHs  HOHHBIX U
MOJIEKYISIPHBIX GopM N — aleTHITHOMOYEBUHBI B IIMPOKUX IHANA30HAX
pH, TepMoamHAMHYECKOMY pacdeTy Ipolecca KOMIUIEKCOOOpa30BaHMUs
prytu - (II) ¢ N —  ameTWITHOMOYEBHMHOH ,  ONpEAETICHHIO
TOKCUKOJIOTHYECKUX CBOICTB COEIMHEHMM MOJYYEHHbI  KOMIUIEKC
TTOCBSIIICH.

MeTonuka CUHTE3a W HCCIIENOBAaHUS HOBBIX KOOPIMHAIIMOHHBIX
coemunenuit prytu (II) ¢ N — aneTuATHOMOYEBHHON MOXKET CIYXKHUTh IJIS
CHHTE3a KOMIUJIEKCHBIX COCIWHEHWH METAJIOB C  MPOW3BOIHBIMHU
THOMOYCBUHBI. 3HAYCHUS KOHCTAHT OOpa30BaHMs KOMIUICKCHBIX YacCTHIL
MOTYT  HCIOJI30BATbCSI B~ KAayeCTBE  JIMTEPATYpHBIX  JAHHBIX.
CuHTe3UpOBaHHBIE  KOMIUIEKCHBIE ~ COEAMHEHHS  MOLYT  LIMPOKO
HCIOJIb30BAaThC B AHAIMTUYECKOH, OpPraHUYecKOM XMMHH, MEIULUHE WU
katanuze. Merox ompenenenuns prytn  (II) ¢ momompsio N —
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aIeTHITHOMOYEBHHBI MOXKET OBITh MCIOJIB30BAH AJSI OOHAPYKEHHUSI HOHOB
Hg?* B pasnuuHbIX 00BEKTAX.

Kommnekcusie coequaenus prytu (II) ¢ opranmgeckumu TurangaMu
HUMEIOT HamOOoIbIIEE IMPEUMYINECTBO B COBPEMEHHOH KOOPAMHALMOHHOMN
XUMUH ~ O;marogapst  CBOMM  (PM3MKO-XMMHYECKHM  CBOIcTBAaM U
MPaKTHYECKOMY 3HadeHHi0. Cpean pa3iIW4HBIX JIMTaHIOB 0CO00E MECTO
3aHuMaeT N — aleTWITHOMOYEBHHA, KOTOpas COAEPKUT B CBOEM COCTaBe
tuonbHble (-SH-SH) u amunaeie (-CONH>-CONHz) ¢dyHKkuuoHanbsHbIe
IPYIIbI, CHOCOOHBIE KOHKYPHUPOBaTh 0 KOOPIWHAIMK C TEPEXOJHBIMH
Merawtamu. Comu prytn (1), oGmanmaromiyie BBICOKOH aHTHMHKpPOOHOM
aKTUBHOCTHIO, U3yYCHHE CBOMCTB €€ KOOPAWHAIIMOHHBIX COCAMHEHMH I
pa3paboTKu METOMIOB Je3uH(EKINK Aalicko He Oecmone3no. P cBeneHuit
0 CHIDKCHMH TOKCHYHOCTH TSKEJBIX METAUIOB (PTYTH, CBUHIA) B ITpOIIecce
KOMIUIEKCOOOPa30BaHuUs MPUBOJUTCS B HaydHOH nureparype. CymiecTByeT
MHOTO HH(OPMAINN O TOKCHIHOCTH Ul OKPYKaIOIIEeH Cpeapl, CBI3aHHOMU C
HCTONB30BaHUEM PTYTH U ee coyell. Cpeau OpraHM4eCcKHX JINTaHIOB,
BCTYNAIOIIMX B PEAKIHI0O C aTOMaMU PTYTH, CEPHUCTBIE COCIUHEHUS
3aHUMAIOT XapaKTepHoe MonoxkeHue. CepHUCThIE JIUTAHABI C PAa3IUYHBIMU
HOHaMHU METaJIOB MPOSIBIIAIOT OMOJIOTMYECKYIO AKTUBHOCTb
(IpOTUBOOMYX0NEBYIO, IPUOKOBYIO, TPOTHBOBUPYCHYIO U T. 1.).

IHupoxuii CIIEKTD TEPMOJUHAMUYECKUX XapaKTEPUCTUK
OpraHWYECKHUX JIMTaHJIO0B U KOMIUIEKCHBIX COCIMHEHMH, IOJNyYeHHBIX B
X0JI€ MCCJICIOBAHUI, MOXKET OBbITh UCIIOJIB30BAH B aHAJUTHYECKON XUMUH, a
TaKke B y4yeOHOM Tpoliecce NPH HM3YYEeHHH KypCOB KOOPAMHAIMOHHOM
XUMUM W (QU3HYECKOM XMMHUHM. OTH JaHHBIE TaKXKe MOTYT OBITh
UCTIONB30BAaHBl TP TPOBEACHHHM HAYYHO-HCCIEIOBATEIbCKUX  padoT
MarucTpaHTaMHU U aCIIUPaHTAMU.
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AHHOTATCHUSA
Huccepratcusn XanumoBa Pyxmona CynTaHoBHa Jap MaB3yu:
“Kommmexcxocmikyaun cumo6 (1) 60 N — arcermrumoueBmHa” 6apon
napédtu napavau WIMHMA HOM3aId WIMXOHM XUMHUS a3 pyiu uxtucocu 1.4.2
— XUMHUSAH FalpuopraHuki

KamuaBoxkaxo: cumo6 (II), N — arcetmiarmomodeBnHa, paBaHIU
KOMIUIEKCXOCHIIIIABH, coOuTan xocwimasi, 6apaoman KEV, maiiBacraxon
KOOPAUHATCHOHH.

O0BbEeKTH TAXKHKOT: O0BEKTH TaXKHKOT IMaiiBacTaXxoM KOMIUIEKCHUH
cumo6b (II) 60 N — arceTMHITHOMOYEBUHA, XOCHUATXOM (PU3UKA-XUMHSIBHU
OHXO, OMY3HUIIN paBaHIN KoMIUIeKcxocwimasi gap cucreman Hg(Il) — N —
aTCETIJITHOMOYCBHHA Jap XapopaTXOU I'YHOT'YH.

Makcaau TaXKMKOT: KOpPKapAW METoAukad 0a 1acT oBapiaHU
naiiBacraxon HaBu koMiutekcuu cumob (II) 6o N — aTceTmiTHOMOUYEBHUHA,
OMY3HIIN TapKHO Ba XOCHATXOU NMAHBACTaxOM CHHTE3KapAallyna, MyalsH
HaMyJaH{ MapaMeTpXou TePMOIMHAMHUKUH PaBaHIN KOMIUIEKCXOCHIIIIABH,
MyaiissH HaMyJaHH COOMTaxOM YTCYBOPHM 3appadaxod XOCHIIIYAa,
WHYYHUH UCTU(OaN aMalliy TaliBacTaX0W KOMIUIEKCHH XOCHIILIY/A.

YeyJaxon TaxKHKOT: TapkuO Ba COXTH NMAaHBACTaxOM KOMIUIEKCHU
cumo0 (II) 60 N — arcerunTromMoueBrHa 00 yCyJIXOU 3aMOHABHU (DPUBUKHIO
XUMUSIBA (KOHIYKTOMETpPH, CIEKTPOCKONMSAH HH(PACypX, PEHITCHN Ba
nepuBatorpadi) wucbotr kapaa imymaann. CoOuTaxow  XOCHIIIIABHU
naiBacTaxon KoMIulekcit 0o ycynxom Jlenen, ®Ppunman, Oy3ypruxou
TEPMOJMHAMUKNAN DPAaBaHIM KOMIUIEKCXOCHIaBii 60 ycynxoum Kmapk Ba
I'mo 60 uctudona a3 dbapromaxou xommotepun «Excel», «BorlandDelhi»
Ba «KEV» myalisiH kapja uryiaas.

HaBronuxon WJIMIL: ABBanuH MapoTtuda paBaHan
kommiekcxocwnmasuu cumob6 (II) 60 N — arceTmwnTHOMOYEBHMHA nap
xynayam xapoparxou 278-318K omyxTa mryma, coOuTaxou yCTyBOPHHA OHXO
MyalssH Kapja UIyJaaHmi. KonyHHHSITXOM YyMyM#l Aap Tariupeoun
coOuTaxon ycTyBOpH a3 KyBBaW MOHHMH MaxJyl, WHUYyHHMH pH peaxcusin
KOMIUIEKCXOCWIIIIIABA Jlap MaxJIylIxou o00W MabiyM Kapaa myna. Yop
maiiBacran komiuiekcun HaBu cumoO (II) 60 N — arceTmaTHOMOYEBHHA
CHHTE3 KapAa IIyAa, TapkuO Ba COXTH OHXO 0O YCYyIXOHM 3aMOHaBUU
GU3MKA-XUMUSIBA  McOOT Kapjga mmIyA. MeToaukanm —TypOMANMETpUHI
myaiistHkyHnu cumo6 (II) 60 N — arceTmnTHOMOYEBHMHA KOpKapl KapJa
Ty,

Japavan uctudonakyHi: cobuTaxon YCTYBOPHH
MyalsHKapJamyaan TnaiBactaxon komiuiekcun cumob (II) 6o N —
aTCEeTWITHOMOYEBMHA METaBOHAHJI XaMUyH MaBOAM MabIyMOTH MCTH(OAA
Kapja maBaHa. MeToaukan MyaistHKyHuH Typounumerpun cumob (I1) 6o N
— aTCeTWJITHOMOYEBHHAPO J1ap TaxXJIMJIM METaUld CHMOO Jap MaxJyJIxou
00i nctudoa HaMyI.
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AHHOTADIUA

Hucceprarmmn  XanmmoBoit Pyxmonsl CynTaHOBHOW Ha Temy:
«Kommnekcoobpazosanue Hg(ll) ¢ N - anerunTumoueBuHOi» Ha
COMCKAaHME YYEHOH CTENEHH KaHIuJaTa XHMHYECKHX HayK II0
cnenuansHocTy 1.4.2. Heopranndeckas xuMus

KmoueBnbie caoBa: pryts (I1), N — anermnrumoueBnna, mporece
KOMIUIEKCOOOpa3oBaHus, KOHCTaHTa o0OpasoBaHus, nporpamma KEV,
KOOPJMHAIMOHHBIC COCANHEHNSI.

O0bekT wuccienoBaHus: 00bEKTAaMM HCCIECAOBAHUI SBILUTHCH
kommiekcHble coexamHeHus pryTH () ¢  N-amermnTuModeBmHOH, uX
(U3UKO-XUMUYECKHE CBOICTBA, U3y4YeHHE nporecca
koMIuiekcoobpasosanus B cucreme Hg(Il) — N — arcermnrromoueBnna mpu
pa3IMYHBIX TEMIEpaTypax.

Heap uccienoBaHus: pa3paboTKa METOAWKH IOIYyYCHHS HOBBIX
KkoMmIuiekcHbIX coenuHeHu#t prytu (II) ¢ N — ameruntumodeBHHOM,
N3y4YCHUE COCTaBa M CBOWCTB MOJIYYCHHBIX KOMIUICKCOB, N3yUCHUE BIMSIHU
pa3iuyHbIX (HAKTOPOB Ha IMPOIECC KOMIUIECOOOpA30BaHUs, OMPEICICHHE
TEpPMOJMHAMUYECKUX IIapaMeTPOB IIpolecca KOMIUICKCOOOPa3oBaHUs,
OIpeJieTICHUEe KOHCTAHT YCTOWYMBOCTH KOMIUIEKCHBIX YacTHI, a TaK¥Ke
MPAaKTHYECKOE TNPUMEHEHHE TIIONYyYEHHBIX KOMIUICKCHBIX COCIMHEHHH.

MeTtoapl HMcCIeTOBAHMSI: COCTaB W CTPOCHHUE KOMIUIEKCHBIX
coemuaeHuit prytu (1) ¢ N — ameTUITHOMOYECBMHOHN JTOKa3aHBI
COBPEMEHHBIMH  (DM3MKO-XMMHUYECKHMMH  METOJaMH  HCCIIEJOBaHUS
(xonmykromerpus, WK  cmekrpockommusi,  peHTreHo-(a3oBBIH U
nepuBatorpaduueckuii ananmns). KoHCTaHTBI 00pa3oBaHMH KOMIUIEKCHBIX
4acTHI| ObLIN OLICHEHBI MEeTOJaMu Jlenena, ®puamana,
TEpPMOJMHAMUYECKHE  BEIMYMHBI  IIpoIecca  KOMIUIEKCOOOpa3oBaHMs
omnpeneneHsl Metogamu Kiiapka u 1o ¢ MCIosb30BaHHEM KOMITBIOTEPHBIX
nporpamm «Excel», «BorlandDelhi» u «KEV».

Hayunas HOBHM3HA: Brniepseie UCCIIEZIOBAH IIpo1eCC
komIiekcooopazosanus pryta (1) ¢ N — ameruntimodeBrHON B 06IacTu
temnepatyp 278-318K u ompeneneHel MX KOHCTAHTBI yCTOWYHBOCTH.
BrrsBieHa o01mas 3aKOHOMEPHOCTh B I3MEHEHH KOHCTaHT YCTOHYMBOCTH OT
HMOHHO# CHJIBI pacTBOpa, a Takke pH peakiuu KOMIUIEKCOOOpa30BaHUS B
BOJIHBIX pacTBOpax. CuHTE3npoBaHbl 4 HOBBIX KOOPAMHAIIMOHHBIX
COCIMHEHUIl PTYTH, COCTaB M CTPOSHHE KOTOPBIX JOKa3aHbl COBPEMEHHBIMHU
(U3MKO-XMMUYECKIMH METOJIaHW aHaimu3a. Pa3paboTaHa MeToJMKa
TypOUIUMETPHIECKOTO ONpeAeyeHusl  PTYTH (1 c N -
aleTHITHOMOYEBHHOM.

Crenensn HCIO0JIb30BAHNA: orpe/ieIeHHbIE KOHCTaHTBI
YCTOWYMBOCTH  KOMIUIGKCHbIX  coeauHennit  prytu  (II) ¢ N-
AIIETHJITHOMOYEBUHOW  MOTYT  CIYXHTh  CIPaBOYHBIM  MaTepUalioM,
paspaboranHas  Mertoamka onpenenenus prytm () ¢ N -
AlIETHJITHMOYEBUHON MOXET OBbITh HCIIOJb30BaHa TIPH  OINpPEeICHUH
MeTaia B BOAHBIX PacTBOpax.
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ABSTRACT
Dissertation by Rukhshona Sultanovna Khalimova on the topic:
"Complexation of Hg(Il) with N-acetylthyurea" for the degree of Candidate
of Chemical Sciences in the specialty 1.4.2. Inorganic Chemistry

Keywords: mercury (I), N-acetylthyurea, complexation process,
formation constant, KEV program, coordination compounds.

Object of study: The objects of study were mercury (II) complex
compounds with N-acetylthyurea, their physicochemical properties, and the
study of the complexation process in the Hg(ll) — N-acetylthiourea system
at various temperatures.

Objective of the study: development of a method for obtaining
new complex compounds of mercury (I1) with N-acetylthymusea, study of
the composition and properties of the obtained complexes, study of the
influence of wvarious factors on the complex formation process,
determination of the thermodynamic parameters of the complex formation
process, determination of the stability constants of complex particles, as
well as practical application of the obtained complex compounds.

Research methods: The composition and structure of mercury(ll)
complex compounds with N-acetylthiourea were confirmed using modern
physicochemical research methods (conductometry, IR spectroscopy, X-ray
diffraction, and derivatographic analysis). The formation constants of the
complex particles were estimated using the Leden and Friedman methods,
while the thermodynamic parameters of the complexation process were
determined using the Clarke and Glue methods using Excel, BorlandDelhi,
and KEV computer programs.

Scientific novelty: The complexation of mercury(ll) with N-
acetylthiourea in the temperature range of 278-318 K was studied for the
first time, and their stability constants were determined. A general pattern in
the change in stability constants depending on the ionic strength of the
solution, as well as the pH of the complexation reaction in aqueous
solutions, was revealed. Four new mercury coordination compounds have
been synthesized, the composition and structure of which have been
confirmed using modern physicochemical analytical methods. A method for
the turbidimetric determination of mercury(ll) with N-acetylthiourea has
been developed.

Usability: The determined stability constants of mercury(ll)
complexes with N-acetylthiourea can serve as reference material. The
developed method for determining mercury (I1) with N-acetylthiourea can
be used to determine the metal in aqueous solutions.
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