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CneuHa^bHOCTb HeopraHHLiecKai x h m h a

AHHOTA^Hfl MArHCTEPCKOH ^H CCEPTA ^H H  

MarHCTpaHTa Ka(egpM Xhmhh YpreHHCKoro rocygapcTBeHHoro 

yHHBepcHTeTa O^aôepraHoBa Eo6yp MyxpaToBHH Ha TeMy

«nceBgoaMHgHbie KoopgHHauuoHHwe coegHHeHHH a^TaToB pnga 3d-

MeTa^^oB»

AKTya^bHocTb TeMM: Pa3paôoTKa CHHTe3a hobbix xhmhhcckhx coegHHeHHH, 

o6^agarorn,HX $̂$eKTHBHBIMH CBoHCTBaMH HCn0^b30BaHH! B Cê bCKOM

xo3iHCTBe iB^ieTCi BeCbMa ogHOH H3 aKTyanbHMx 3agan coBpeMeHHofi xhmhh. 

KoMnneKCHtie coegHHeHHH 3d-MeTan^OB, oô^agai pigoM c^e^H$HHecKHx 

cbohctb HamnH mnpoKoe npHMeHeHHe b pa3^HHHMx OTpac^ix HapogHoro 

X03IHCTBa. OÔ^aCTb npHMeHeHHI H CBoHCTBa KOOpgHHâ HOHHBIX coegHHeHHH 

3aBHCIT oT ^̂ eKTpOHHMX, CTepeoXHMHHeCKHX, KHHeTHHeCKHX H 

TepMogHHaMHHeCKHX XapaKTepHCTHK.

AMHgrn ann^aTHHecKHx, KapôoHoBtix, apoMaTHnecKHx h

nHpngHHKapôoHoBMx khctot, b nacraocTH a^TaMHg (AA), KapôaMHg (K), 

HHTpoKapôaMHg (HK), THoKapôaMHg (TK), 6eH3aMHg (AEK), ca^H^H.^aMHg 

(ACK) h HHKoTHHaMHg (AHK) KoToptie b CBoeM cocTaBe cogepKaT goHopHtie 

aToMM, cnocoôcTByroT oôpa3oBaHHro K00pgHHa^H0HHMx coegHHeHHH c 

HoHaMH MeTan^oB. B to  BpeMi KaK aHHoH yKcycHoH khc^otm b 3aBHCHMocTH



ot yĉ OBHH CHHTe3a, npnpogbi MeTamoB h cocraBa kom^tokcob npoaB.naroT 

MHorooôpa3HMe cnocoôti K00pgHHa^HH.

paôoTM: Pa3pa6oTKa yĉ OBHH cHHTe3a h ycTaHOB^eHHa cxpoeHHa h 
cbohctb nceBgoaMHgoa^TaTHtix K00pgHHa^H0HHBIx coegHHeHHH paga 3d- 
MeTan̂ OB.

3agann paôoTbi:
,3,.na gocTH^eHHa nocTaB^eHHOH ^ ïïh HeoôxogHMo 6tmo pemHTt 

c^egyrornue ocHoBHMe 3agann:
- pa3paôoTKa yĉ OBHH cHHTe3a nceBgoaMHgHMx K00pgHHa^H0HHMx 

coegHHeHHH a^TaTOB paga gByxBaneHTHMx MeTamoB;
- ycTaHOB^eHHe cocTaBa, HHgHBHgyantHocTt, crpoeHHa h CBOHCTBa 

K00pgHHa^H0HHMx coegHHeHHH ;
-o^ hhtb reoMeTpanecKHe, ^Hep^eTHHecKHe xapaKTepncTHKH h 

peaKuuoHHofi cnocoÔHocTH nceBgoaMHgHMx kom^ tokcob a^TaTOB 
Ko6anbTa(II), HHKe^a (II), Megn (II) h ^HHKa Ha ocHoBe MeToga
KBaHToBoXHMHHecKoH Ô THMH3â HH.

-ycTaHoB^eHHe npHHHHM K00pgHHa^HH aMHgoB, a^TaTHMx aHHoHoB, 
Mo^eKy  ̂ BogM h BMaB êHHe ocoôeHHocTH TepMHnecKoro noBegeHHa 
kom^ tokcob.

OSteKT HCc^egoBaHHH: a^TaTM paga 3d-MeTamoB, a^TaMHg,
KapôaMHg, THoKapôaMHg, HHKoTHHaMHg.

npegMeT ncc^egoBaHHH: cMemaHHoaMHgrnie K00pgHHa^H0HHMe
coegHHeHHa a^TaTOB paga 3d-MeTamoB, ôno^oranecKaa aKTHBHocTt h 
^H3HKo-xHMHHecKHe cBoHcTBa.

MeTogM h MeTogHKa ncc^egoBaHHH: gH$$epeH^Ha^tHMH
TepMHnecKHH aHanro, peHTreHo^a3oBMH aHanro, HK- h ^^eKTpoHHaa - 
cneKipocKonna, KBaHToBo-xHMHHecKHH MeTog pacneTa.

CTeneHb hobh3hw pe3y^bTaToB HCC^egoBaHHH c HayHHon tohkh 
3peHHH: BnepBMe ôygyT cHHTe3HpoBaHM 19 hobmx cMemaHHoaMHgHMx
K00pgHHa^H0HHMx coegHHeHHH a^TaTOB paga 3d-MeTamoB c a^TaMHgoM, 
KapôaMHgoM, THoKapôaMHgoM h HHKoTHHaMHgoM.

EygeT royneHo TepMHnecKoe noBegeHHe cHHTe3HpoBaHHMx coegHHeHHH 
h HgeHTH^H^HpoBaHM npogyKTM TepMo^H3a.



MeTogaMH pemreH0$a30B0r0 aHanroa, HK- h 3 C ^ 0 - cneKTpocKonHH 
ôygyr ycTaHOB êHM HHgHBHgyantHocTb CHHTe3HpoBaHHBix coegHHeHHH, 
cnocoôti K00pgHHa^HH ^HraHgoB, canHu,H.naTHoH rpynnti h reoMeTpna 
K00pgHHa^H0HH0^0 y3^a.

KBaHTOBOxHMHnecKHMH MeTogaMH ôygyr paccHHTaHti ^Hep êTHHecKHe 
napaMeTprn, pacnpege.neHHe 3apagoB Ha aTOMax, reoMeTpna h pea^noHHaa 
enocoÔHoeTb no^yneHHMx K00pgHHa^H0HHBIx coegHHeHHH.

BHegpeHHe h npaKranecKoe 3HaneHHe pe3y^bTaTOB ncc^egoBaHHH:
BnepBMe ôygyr no^yneHM HoBtie CMemaHHoaMHgHtie K00pgHHa^H0HHBIe 
coegHHeHHa a^TaTOB paga 3d-MeTan^OB c HeKoToptiMH aMHgaMH h
THOKapôaMHgoM.

EygyT ncc^egoBaHM hx $H3HKo-xHMHnecKHe CBoHCTBa h npeg^o^eHM 
CTpyKTypHMe ^opMynti no^yneHHMx coegHHeHHH Ha 0CH0Be gaHHtix HK- 
cneKTpocKonHH, 3C^O-cneKTpoB, gepHBaTorpa^HH, a TaK^e 
peHTreH0^a30B0r0 aHanroa. EygyT r o yneHti ÔHo. r orHHecKHe CBoHCTBa 
no^yneHHMx CMemaHHO^nraHgHMx KOMn̂ eKCOB.

Pe3y^bTaTM HCCflegoBaHHH MoryT ôbitb Hcn0^b30BaHM b KanecTBe 
cnpaBOHHoro MaTepnana no KypcaM «XHMHa K00pgHHa^H0HHBIx coegHHeHHH» 
h «OH3HKO-xHMHHecKHe MeTogti aHanroa» no HanpaB^eHHro «5140500 -
XHMHa».

CTpyKTypa h cocTaB paôoTM: PaôoTa coctoht h3 BBegeHHe, oôteKTa h 
npegMeTa HCC^egoBaHHa, ^KC^epHMeHTa t̂HBIx HCc^egoBaHHH, aHanroa 
no^yneHHMx pe3yntTaTOB, oôttthx BMBogoB, cnncKa Hcnô b3OBaHHOH 
^HTepaTypM h npH^o^eHHH.

OcHoBHbie pe3y^bTaTM Buno^HeHon paôoTbi: no  MaTepnanaM
gHCcepTâ HOHHOH paôoTM onyô^HKOBaHM 1 HaynHtix CTaTeH h 2 Te3HCOB 
goKnagoB b côopHHKax pecnyô^HKaHCKHx HayHHtix KOH$epeH^HH.

CoKpa^eHHoe oôoô^eHHoe Bbipa^eHHe Bbmoga h npeg^o^eHHH:
YCTaHOB̂ eHM COCTaB, HHgHBHgyanbHOCTb H $H3HKo-xHMHHeCKHe CBOHCTBa
BnepBMe CHHTe3HpoBaHHBix 19 pa3HO^HraHgHMx K00pgHHa^H0HHBIx 
coegHHeHHH a^TaTOB paga 3d-MeTan^OB. OroHKo-xHMHnecKHMH MeTogaMH



aHanroa h KBaHToBo-xHMHnecKHMH pacneTaMH onpege^eHM cocTaB,
HHgHBHgyanbHocTb, CTpoeHHe h ^Hep^eTHHecKHe napaMeTpti
CHHTe3HpoBaHHMx coegHHeHHH.

HaynHMH pyKoBogHTe^b: ____________________________________

(nognncb)
CTygeHT MarHCTpaTypti ____________________________________

(nognncb)
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Mutaxassisligi Noorganik kimyo

Urganch davlat universiteti kimyo kafedrasi magistranti Ollaberganov 

Bobur Shuxratovichning “Qator 3d-metallar atsetatlarining psevdoamidli 

koordinatsion birikmalari” mavzusidagi

Mavzuning dolzarbligi: Qishloq xo’jaligida ishlatish uchun samarali 

hossalarga ega yangi kimyoviy birikmalar sintezini ishlab chiqish zamonaviy 

kimyoning dolzarb muommolari xisoblanadi.3d-metallar komplekslari qator 

o’ziga xos xossalarga ega bo’lib,halq xo’jaligining turli soxalarida 

qo’llaniladi.Kordinatsion birikmalarning qo’llanilish sohalari va xossalari ularni 

elektron, sterokimyoviy, kineti va termodinamik xossalariga bog’liq bo’ladi.

Alifatik, qarbon, aramatik piridinqarbon kislotalar amidlari, xususan, 

asetamid, qarbamid, nitroqarbamid,nikotin kislota o’z tarkibida donor atomlar 

tutib,metal ionlari bilan qordinatsion bog’lar xosil qilsa,stearat ionlari kompleks 

xosil bo’lishini turli yo’nalishlarda olib borilishiga imkoniyat yaratadi.

MAGISTRLIK DISSERTATSIYASIGA ANNOTATSIYA

Ishning maqsadi: Qator 3d-metallarning psevdoamidoasetatli birikmalarini 

sintez qilish usullarini yaratish va ularning tuzilishini o’rganish.

Ishning vazifalari:



Oldimizga qo’yilgan maqsadni amalga oshirish uchun quyidagilarni 

bajarish kerak edi:

- Qator ikki valentli metallar asetatlarini psevdoamidli kompleks 

birikmalarini sintez qilish sharoitlarini ishlab chiqish;

- Olingan koordinatsion birikmalarning tuzilishi, o’ziga xosligi, 

xossalari va tarkibini aniqlash;

- Kvantokimyoviy xisoblashlar natijasida kobalt(II), nikel (II), mis 

(II) va rux asetatlarini psevdoamidli kompleks birikmalarini reaksion qobilyatini 

baholash;

- Amidlar,asetat ionlari va suv molekulalarining kordinasiyalanish 

sabablarini va komplekslarini termik xususiyatlarini o’rganish;

Tadqiqot ob’ekti: qator 3d-metallar atsetatlari, atsedamid, karbamid,

tiokarbamid va nikotinamid.

Tadqiqot predmeti: qator 3d-metallar atsetatlarini aralash amidli 

koordinatsion birikmalari, biologik faollik va fizik-kimyoviy xossalar.

Tadqiqot uslubiyoti va uslubi: differentsial termik taxlil, roentgen 

fazaviy taxlil, IQ- va electron-spektroskopiya, hisoblashni kvant-kimyoviy usuli.

Tadqiqot natijalarining ilmiy jihatdan yangilik darajasi: Ilk bor qator 

3d-metallar atsetatlarini atsetamid, karbamid, tiokarbamid va nikotinamid bilan 

19 ta yangi aralash amidli koordinatsion birikmalari sintez qilinadi.

Sintez qilingan birikmalarning termik xossalari o’rganiladi va termoliz 

mahsulotlari aniqlanadi.

Rentgen fazaviy tahlil, IQ- va DQES-yordamida sintez qilingan 

birikmalarning individualligi, ligandlarni, salitsil guruhning koordinatsiyalanish 

usullari va koordinatsion tugunning geometriyasi aniqlanadi.

Kvant kimyoviy usullar yordamida olingan koordinatsion birikmalarning 

energetic parametrlari, zaryadlarni atomlarda taqsimlanishi, geometriyasi va 

reaksion qobiliyati hisoblanadi.



Tadqiqot natijalarini amaliy ahamiyati va tatbiqi: qator 3d-metallar 

atsetatlarini ayrim amidlar va tiokarbamid bilan aralash amidli koordinatsion 

birikmalarini olinadi.

Ularning fizik-kimyoviy xossalari taxlil qilinadi va IQ-, DQES-spektrlar, 

drivatografiya, shuningdek rentgen fazaviy taxlil natijasiga asoslanib olingan 

birikmalarning struktura formulalari taklif qilinadi. Olingan aralash ligandli 

birikmalarning biologic xossalari o’rganiladi.

Olingan natijalar “5140500-Kimyo” yo’nalishi talabalariga 

“Koordinatsion birikmalar kimyosi” va “Tahlilning fizik-kimyoviy usullari” 

kurslarini o’qishda ma’lumotnoma sifatida foydalanilishi mumkin.

Ishning tuzilishi va tarkibi: Ish kirish, tadqiqot ob’ekti va predmeti, 

tajriba qismi, olingan natijalar taxlili, umumi xulosalar, foydalanilgan 

adabiyotlar ro’yxati va ilovadan iborat.

Bajarilgan ishning asosiy natijalari: tadqiqot mavzusi bo’yicha 

Respublika ilmiy anjumanlari va jurnallarida 2 ta tezis va 1 ta maqola chop 

qilingan.

Xulosa va takliflarni qisqacha umumlashgan ifodasi: qator 3d-metallar 

atsetatlarini ilk bor sintez qilingan 19 ta yangi koordinatsion birikmalari tarkibi, 

tuzilishi va fizik-kimyoviy xossalari aniqlandi. Tahlilning fizik-kimyoviy 

usullari va kvant-kimyoviy hisoblashlar yordamida sintez qilingan birikmalar 

tarkibi, individualligi, tuzilishi va energetik parametrlari aniqlandi.

Ilmiy rahbar: __________________________

(imzo)

Magistratura talabasi

(imzo)
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ANNOTATION MASTER DISSERTATION

the undergraduate chair of Chemistry Urgench State University 

Ollaberganov Bobur Shuxratovich on «Pseudo Amide coordination 

compounds acetates rows of 3d-metals»

Actuality of theme: Development of synthesis of new chemical 

compounds having advantageous properties for use in agriculture is rather one 

of the urgent problems of modern chemistry. Complex compounds of 3d-metals, 

having a number of specific properties have been widely used in various sectors 

of the economy. Applications and properties of coordination compounds depend 

on the electronic, stereochemical, kinetic and thermodynamic characteristics.

Amides of aliphatic, carboxylic, aromatic and pyridinecarboxylic acids, in 

particular acetamide (AA), urea (K) nitrokarbamid (NC), thiourea (TC) 

benzamide (ABA), salicylamide (ACK) and nicotinamide (ANC), which in its 

composition contain donor atoms, contribute to the formation of coordination 

compounds with metal ions. While acetic acid anion depending on the synthesis 

conditions and the composition of metal complexes exhibit diverse nature 

coordination methods.

The purpose of work: The development of the synthesis conditions and 

the establishment of the structure and properties of coordination compounds 

psevdo amides acetates rows of 3d-metals.



W ork tasks: To achieve this goal should achieve the following tasks:

- Development of conditions of synthesis of coordination compounds 

psevdoamidnyh acetates number of divalent metal;

- Establish the composition, personality, structure and properties of 

coordination compounds;

- estimate geometric, energy and reactivity characteristics psevdoamidnyh 

complexes of kobalt(II) acetate, nickel (II), copper (II), and zinc-based 

optimization quantum chemical method.

-establishing competitive coordination reasons amides, acetate anions and 

water molecules, and identifying features of the thermal behavior of the 

complexes.

The object of study: acetates rows 3d-metalls, acetamide, urea, thiourea, 

nicotinamide.

Subject of study: mixed amid coordination compounds acetates rows 3d- 

metalls, biological activity and physicochemical properties.

Research methods and techniques: differential thermal analysis, X-ray 

diffraction, IR and electronic - spectroscopy, quantum-chemical calculation 

method.

Degree of novelty of the research results from the scientific point of 

view: For the first time will be synthesized 19 new coordination compounds 

mixed amides acetates rows 3d-metals with acetamide, urea, thiocarbamide and 

nicotinamide.

Will research the thermal behavior of the synthesized compounds were 

identified and thermolysis products.

X-ray diffraction analysis, IR spectroscopy and DSR- set individually 

synthesized compounds, methods of coordination ligands salicylate group and 

the geometry of coordination unit.

Quantum-chemical methods will calculate the energy parameters, the 

distribution of charges on the atoms, the geometry and reaction of obtained 

coordination compounds.



The introduction and practical value of the results of research: for the

first time obtained new compound mixed amides acetates rows 3d-metalls and 

some amides and thiocarbamide.

Will be examined physico-chemical properties and structural formulas of 

the proposed compounds on the basis of IR spectroscopy DSR spectra, 

derivatography and XRD. Will examine the biological properties of the mixed 

amides complexes .

The research results can be used as reference material for courses 

"Coordination chemistry" and "Physical and chemical methods of analysis" in 

"5140500 - Chemistry".

The structure and composition of the of work: The work consists of an 

introduction, the subject and object of research, experimental research, analysis 

of the results, general conclusions, bibliography and appendices.

The basic results of the work: at the topic of work published one 

scientific paper.

The abbreviated generalized expression of conclusions and 

suggestions: The composition of individuality and physico-chemical properties 

of the newly synthesized compounds 19 acetates mixed amides rows 3d-metals. 

Physico-chemical methods of analysis and quantum chemical calculations to 

determine the composition, identity, structure and energy parameters of the 

synthesized compounds.

Scientific supervisor: __________________________

(signature)

MA student: __________________________

(signature)
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KHPHM

MaB3yHHHr go^apfi^Hrn. Kum-oK xÿ^a-uruga Hm^aTHm ynyH 

caMapa-u xocca-apra ^^a aHru KuMëBuu fiupuKMa-ap cuHTe3uHu unma.fi 

nuKum 3aMOHaBuu KUMëHUHr go-3apfi MyaMMo-apugaH xucofi-aHagu. 3d- 

MeTa--ap KoMn-eKc-apu KaTop ÿ3ura xoc xocca-apra ^^a fiÿ-ufi, xa-K 

xÿ^anuruHuHr Typ-u coxa-apuga Kÿ--aHu-agu. KoopguHa^uoH 

fiupuKManapHuHr Kÿ--aHu-um coxa-apu Ba xocca-apu y-apHu ^-eKTpoH, 

CTepeoKuMëBuu, KuHeTuK Ba TepMoguHaMuK xocca-apura fioF-uK fiÿ-agu.

Â-u^aTuK, KapfioH, apoMaTuK nupuguHKapfioH Kuc-oTa-ap aMug-apu, 

xycycaH, a^TaMug, KapfiaMug, HurpoKapfiaMug, TuoKapfiaMug, HuKoTuHaMug, 

hukotuh Kuc-oTa ÿ3 TapKufiuga goHop aToM-ap TyTufi, MeTa-- uoH-apu fiu-aH 

KOopguHa^uoH fioF-ap xocu- Ku-ca, a^TaT uoH-apu komutokc xocu- 

fiÿ-umuHu Typ-u uÿHa-um-apga o-ufi fiopu-umura umkohuat apaTagu.

I Iiiimhui Marçcagn. KaTop 3d-MeTa--apHuHr nceBgoaMugoa^Tarau 

fiupuKMa-apuHu cuHTe3 Ku-um ycy--apuHu u3-am Ba y-apHuHr Ty3u-umuHu 

ÿpraHum.

0-guMu3ra KÿuraH MaKcagHu aMa-ra omupum ynyH Kyuugaru-apHu 

fia^apum KepaK ^gu:

- KaTop ukku Ba-eurau MeTa--ap a^TaraapuHu nceBgoaMug-u 

KoMn-eKc fiupuKMa-apuHu cuHTe3 Ku-um mapouraapuHu um-afi mukuiii;

- o-uHraH KOopguHa^uoH fiupuKMa-apHuHr Ty3u-umu, ÿ3ura 

xoc-uru, xocca-apu Ba TapKufiuHu aHuK-am;

- KBaHToKuMëBuu xucofi-am-ap HaTu^acuga HuKe-t (II), muc (II) Ba 

pyx a^TaraapuHu nceBgoaMug-u KoMn-eKc fiupuKMa-apuHu pea^uoH 

Kofiu-uaTuHu fiaxo-am;

- aMug-ap, a^TaT uoH-apu Ba cyB Mo-eKy-a-apuHuHr 

KoopguHa.nuH-a.Hum cafiafi-apuHu Ba KoMn-eKc-apHu TepMuK xycycuaT-apuHu 

ÿpraHum;



X,HMOHra HH^apH^agn:

- KaTop opa.HK MeTa..ap a^TaraapHHH nceBgoaMHg.H KoMn.eKc 

ônpHKManapHHH CHHTe3 Kuïïum ycy..apH;

- o^HHraH MogganapHH Ty3H.HmH, xoccanapn, TapKHÔH Ba ÿ3Hra 

xoc.HrHHH hcôot. obhh Ta^pHÔanap Mat^yMOT^apn;

- KoôanbT(II), HHKê b (II), mhc (II) Ba pyx a^Taraapn KoMn.eKc

ÔHpHKManapHHH KBaHTOKHMëBHH X,HCoÔ.apH;

- nceBgoaMHg.H ÔHpHKManapHHHr TepMHK ÿ3rapHm.apH 

HaTH^anapn.

HmHHHr h^ mhh HHrH^Hrn. K,aTop 3d-MeTa..apHHHr 19 Ta

nceBgoaMHgoa^TaraH ÔHpHKManapHHHHr o.HHHm ycy..apH, TapKHÔH Ba 

Ty3H^Hmn aHHK^aHraH. CneKTpocKonHK Mat^yMOT^ap, KBaHT-KHMëBHH 

xucoô.amnap HaTH^anapHgaH Ke.HÔ HHKKaH xo.ga aMHg rypyx,HHH, a^TaT 

HOĤ apHHH Ba cyB Mo.eKy.anapHHHHr KoopgHHanHH.naHHm ycy..apH 

aHHK^aHraH. ÂMHg rypyxu, a^TaT hohh Ba cyB Mo.eKy.anapHHH 

K00pgHHa^HacHHH ôe.rH.oBHH ^aKTop.ap aHHK^aHraH. Koôam.H 

ÔHpHKManapHHHr K00pgHHa^H0H TyryHHHH reoMeTpHK KOH$H^ypa^HflCH

acoc.aHgn. O.HHraH KoMn.eKC.apHHHr TepMHK xoccanapn Tax.H. KH.HHraH 

Ba TepMo.H3HH 6at3H opa.HK Maxcy.oT.apH aHHK.aHgn.

HmHHHr aMa^HH a^aMHHTH. Ke.THpn.raH h.mhh HaTH^anap 

MeTa..apHH apa.amaMHogoKapôoKCH.aT.H K00pgHHa^H0H ÔHpHKManapHHH 

ôomKa aMHg.ap, KapôoKCH.aT HoH.apH Ba y.apHH x,ocH.a.apH ÔH.aH cHHTe3 

KH.Hmga. Hm.aTH.HmH MyMKHH. X,nco6.am HaTH^anapn K00pgHHa^H0H 

KHMëHH Maxcyc Kypcnga Mat.yMoTHoMa cn^araga Kÿ..aHH.agH,

HmHHHr anpooammcii. ,^HCcepTa^Hfl umuHUHr HaTH^anapn,

MaTepna.M KOH$epeH^HH Mo.ogtix yneHtix «ÂKTyantHBie npoô.eMti xhmhh 

npnpogHbix coegHHeHHH» nocBam,eHHBiH naM^TH aKageMHKa C.ro. ^HycoBa 

(TamKeHT, 2015), Ëm o.HM.ap Pecnyô.HKa H.MHH-aMa.HH KOH$epeH^HflCHga,

(TepMH3, 2016)
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f̂ HCcepTa^HH \a^ivin Ba CTpyKTypacn. ,^HCcepTa^Hfl utttu Kupum, 

agaÔHëraap mapxu, Ta^pHÔa khcmh, Hara^anap Ba y^apHH Taxnn^H, 

xyrocanap, 143 HOMgara ^oôganaHH^raH agaÔHëraap pÿfixaTH Ba H^OBagaH 

HÔopaT. MaTepnan 97 caxu^agara KOMntroTep Maranga ôaëH KuraHraH, 6 Ta 

pacM Ba 9 Ta ^agBangaH HÔopaT.
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1. EOE A^AEHËT^AP mAPXH

8

Ymôy ôoôga MeTannapHH a^TaMHg, KapôaMHg, THOKapôaMHg, 

HHTpoKapôaMHg, ôeroaMHg, ca^H^HïïaMHg Ba HHKOTHHaMHg ÔHnaH 

K00pgHHa^H0H ÔHpHKManapn x,aKHga agaÔHëT Ma^nyMOTnapH KenTHpHnraH.

KÿnHH^HK aMHgnap ynyH HK,-cneKTpnapHgarH acocnô roTH^Hm 

HH3HK^apn Ba yrapHH HHcôaraapH KenTHpHnraH, Ôy ^ca KeËHHHanHK 

K00pgHHa^H0H ÔHpHKManapHHHr TeôpaHMa cneKTpnapHHH HHTep^peTa^Hfl 

Kïïïïumga. Ba aMHg MoneKynanapHHH K00pgHHanHH.naHHm ycynnapHHH 

aHHKnamga Kÿn Kenagn. KoMnneKcnap TapKHÔH Ba Ty3H^nmnra 

a^Hgo^H^aHg^apHHH^ Tatcnpnra ôaFHmnaHraH CTpyKTyp umnapra Karra 

^tTHÔop KapamnraH. KoMnneKcnap TepMonH3HHH ÿpraHHm ôÿHHna HaTH^anap 

TaxnHn KĤ HHraH Ba ynapHH TepMHK ôapKapopnHra x,aKHga xynocanap

KĤ HHraH.

1.1. METAÆÏÏAPHH A ^ T A M H ^  EH^AH KOOPf̂ HHA^HOH

EHPHKMA^APH

ÂyeTaMHg (AA) -  roKopn gĤ ïïeKTpHK ÿTKa3yBHaHnHKra ^^a ôÿnraHnHrH 

caôaônn KÿnrHHa opraHHK Ba aHopraHHK Mogganap ynyH KHcnopog Ba a30T 

TyTyBHH p̂HTyBHH cH^araga KHMërap^ap ynyH KaTTa KH3HKHm TyFgnpraH. 

Yhh TepHHH omnam Ba kofo3 caHoaraga KypHTyBHH cH^araga amnaTagnnap. 

MeTannapHH a^TaMHgnH ÔHpHKManapHHH KumnoK xÿ^annrnga ÿcunmu 

Te3namTHpyBHH Ba HHceKTO$yH^H^Hg cH^araga KÿnnaôgHnap. AqeTaMHg 

$TopnH ÔHpHKManap ÔHnaH 3ax,apnaHHmga amuTOKcHK Tatcnpra ^^a.

AyeTaMHgHH MoneKynap KpncTann CTpyKTypacn aHHKnaHraH [13]. 

AyeTaMHg CH3CONH2 KpncTannapn pomôhk CHHroHH r̂a MaHcyô ôÿnnô, 

KyHHgarn napaMeTpnapra ^^a: a=7,76, b=19,00, c=9,51 Â, ^neMeHTap aneÔKaga
3

^opMynap ÔHpnHKnap cohh z=16, dpeHT=1,19, d3Kcn=1,15 r/cM . AqeTaMHg 

MoneKynacH KpncTann xonaTga accn maKnra ^^a. AqeTaMHg Ba yHHHr C-, N-,



geUTepoxocu-a-apuHUHr HK-cneKTp-apu, myHuHrgeK yHuHr HopMa- 

TefipaHum-apu xucofiu [14-16] Mya--u$-ap ToMoHugaH fia^apu-raH. 

XapuToHoB Ba yHuHr xoguM-apu ToMoHugaH KoopguHup-aHraH a^TaMugHUHr 

HopMa- TefipaHum-apu Ba KP- xaMga HK-cneKTp-apu ÿpraHu-raH. 

ÂyeTaMugHu MeTa--ap fiu-aH KoopguHup-amga Kyn gouMuucu Kc-N p̂KUH 

a^TaMuggaru Kc-N gaH geap-u $apK Ku-Mac-uru, KoopguHup-aHraH 

a^TaMugga C-N fioF ^pKUHga^u Kafiu fiup apuMra aKUH-uru aHUK-aHgu. C=0 

fioFHu Kyn gouMuucu p̂KUH a^TaMugga 18,0 MguH/Â, KoopguHup-aHraHga 

^ca 14,04 MguH/Â fiÿ-umura cafiafi M-^O=C= fioFHu xocu- fiÿ-umu fiÿ-ufi, 

fiyHga moc xo-ga C=0 fioFHu nacToTacu xaM AA KoMn-eKc-apuHu HK- 

cneKTp-apuga nacaagu.

AyeTaMug MeTa--ap x-opug-apu fiu-aH pea^uara  Kupumufi 

KoMn-eKc-ap xocu- Ku-agu. E. H. HMaHaKyHoB MoHorpa^uacu CH3CONH2 hu 

MUHepa- Kuc-oTa-ap Ba MeTa--ap Ty3-apu fiu-aH Tatcup-amumuHu 

ÿpraHumra fiaFum-aHraH fiÿ-ufi, yHga MXn-AA-cyB TapKufi-u yn 

KoMnoHeHT-u cucTeMa-apHu u3oTepMa-apuHu Tax-u- Ku-um HaTu^a-apu 

Ke-Tupu-raH Ba Typ-u TafiuaTra ^^a fiÿ-raH a^ugo-u^aHg-u KoMn-eKc-ap 

xocu- fiÿ-raH-uru xaKuga Mat-yMoT-ap Ke-Tupu-raH. AyeTaMugra HucfiaTaH 

^Ĥ  axmu a^enTop-ap MeTa-- ra-oreHug-apu ^KaH-u^u Kaug Ku-uHraH. 

MeTa--apHu Kuc-opog TyTraH Ty3-apu Kÿn Mo-eKy-a a^TaMug fioF-araH 

KoMn-eKc-ap xocu- Ku-agu. AyeTaMug, fiomKa aMug-ap Kafiu KaTop MeTa--ap 

fiu-aH KoMn-eKc-ap xocu- Ku-umga ce-eKTUB-uK xoccacuHu HaMoëH Ku-agu. 

Maca-aH, Map^aHe^ Ba muc cy-t^araapu xaMga a^TaMuggaH ufiopaT 

cucTeMa-apga cyB-u MyxuTga KoMn-eKc xocu- fiÿ-Maugu. Opa-UK MeTa--ap 

Ty3-apu fiu-aH a^TaMugHu xocu- Ku-aguraH KoMn-eKc-apura pyc Ba rpy3UH 

o-uM-apuHUHr KaTop um-apu fiaFum-aHraH. Ey um-ap Mya--u$-apu cyB-u, 

cyB-opraHUK Ba opraHUK ^puTyBHu-ap Tatcupuga Kyuugaru TapKufi-u 

KoMn-eKc-ap o-raH-ap: MX2nAA, fiy epga M=Mn, Cu, Cd, X=Cl, Br, NCS, 

n=1:6; CoX2'3AAC2H5OH, fiy epga X=Cl, NCS; NiX2'4AA 2H2O, fiy epga 

X=Cl, Br. HK- Ba KP-cneKTp-ap acocuga Ku-uHraH xy-oca-ap KÿnuHna
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^.eKTpoH cneKTp.ap Ba CTpyKTypanapn ÔH.aH HcôoT.aHMoKga. CuCl22AA Ba 

CuBr24AA2H2O .apHH ^.eKTpoH cneKTp.apHHH ÿpraHHm HaTH^acnga y.ap 

no.HMep-TeTparoHa. Ba ^ceBgooKTa^gpHK Ty3H.nm.ap TaK.H$ Ku.uHgu. 

CdX22AA TapKHÔ.H KagMHH x.opug Ba ôpoMHgHHH Tax.H. k u .uttt 

HaTH^acnga y.apra ra.oreH aTOM.apngaH HÔopaT KÿnpHKna.H 0KTâ gpHK 

Ty3u.um xocnurH aHHK.aHraH. NiCl2(AA)2[H2O]2 TapKHÔ.H ÔHpHKMaHHHr 

peHTreHocTpyKTyp aHa.H3H x.op TamKH c^epa, a^TaMHg Ba cyB ^ca hhkh 

c^epa .HraHgn ^KaH.H^H aHHK.aHgn. ÂgaÔHëT.apga a^TaMHg 

KoMn.eKc.apHHH TepMHK 6apKapop.Hrn Ba TepMo.H3H x,aKHga Mat.yMoT.ap 

Ke.THpn.raH. ÂyeTaMHg KoMn.eKc.apn 200-300oC x,apopaT HHTepBa.Hga 

napna.aHHmH HcôoT.aHraH. Koôa.tTHH Co(ClO4)24AA2H2O Ba 

Co(ClO4)26H2O TapKHÔ.H KoMn.eKc.apn 108 Ba 198oC ga cyroK.aHagn. 

CyBcH3 ÔHpHKMacn 278oC Tÿ.HK napna.aHca, cyB.Hcn 230oC nopT.am ÔH.aH 

napna.aHHmH Kaftg KH.HHraH. ÂgaÔHëT.apga a^TaMHgHH HenTyHHH, 

n.yToHHH Ba ypaH ÔH.aH HCl46AA TapKHÔ.H KoMn.eKc.apn o.HHraHH Ba 

HK,- x,aMga gepHBaTorpaMMa ycy..apuga a^TaMHgHH K00pgHHa^Hfl.aHHm 

ycy..apu Ba TepMo.H3HH UCl41,5AA, UCl4AA Ba PuCl4AA opa.HK 

Maxcy.oT.apu TapKHÔH TagKHK KH.HHraH.Hrn x,aKHga Mat.yMoT.ap 6epn.raH. 

ÂyeTaMHg Ba ypaHH. a^TaTHH ÿ3apo Tatcnp.amHmH HaTH^acnga 

UO2(CH3COO)2AA TapKHÔ.H KoMn.eKc ÔHpHKMa o.HHraH.

PeHTreHocTpyKTyp aHa.H3 HaTH^a.apnra moc TapKHÔ.H gHMeTH.a^TaMHg 

KoMn.eKcn a^TaT.H KÿnpHK TyTraH gHMep maK.nga Ôÿ.agn [25].

roKopnga Ke.THpn.raH agaÔHëT.ap mapxngaH KÿpHHHÔ TypnôgHKH 

a^TaMHgHH MeTa..ap Ty3.apu ÔH.aH x,och.  KH.agnraH KoMn.eKc.apn 

ôÿHHna eTap.H MHKgopga nm.ap KH.HHraH Ba y.apga ymôy ÔHpHKMa.apHH 

cHHTe3 KH.nm, Ty3H.nmHHH aHHK.am, ÿ3Hra xoc.nrHHH, TapKHÔHHH Ba 

xocca.apHHH ÿpraHHmra ong yc.yô.ap Ke.THpn.raH.
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1.2. METAÆÏÏAPHH KAPEAMH^ BA THOKAPEAMH^ EH^AH 

KOOPAHHA^HOH EHPHKMA^APH

KapôaMug (K)-CO(NH2)2 TexHuKa Ba caHoaTHuHr Typnu coxanapuga, 

nnacTHK Maccanap umnaô HuKapumga, Koppo3u^Hu ceKumnaHTupyBHu 

cu^aTuga Ba Hogup xaMga Hogup-ep MeTannapu Ty3napuHu aHuKnamga KeHr 

umnaTunagu. KapôaMug ^yga Kÿn MuKgopga KumnoK xÿ^anuru ynyH a30T 

TyTyBHH MHHepan ÿFuT cu^aTuga umnaô HuKapunagu.

KapôaMHg MoHoKpucTannapuHu peHTreH cTpyKTyp Taxnunu 

KÿpcaTumuna [26,27], C-N Ba C=0 ôoFnapga aToMnapapo Maco^a 1,356; 1,276 

A ra TeHr Ba cTaHgapT KuHMaraapra moc Kenagu. KapôaMugHu TeTparoHan Ba 

reKcaroHan KpucTannuK Mogu$uKa^uflcu ucôoTnaHraH.

KapôaMHg Ba yHuHr geËTepoaHanornapuHu HK- Ba KP-roTunum 

cneKTpnapHHH ÿpraHumra [41-44] umnap ôaFumnaHraH ôÿnuô, ynap acocuga 

^yH^uoHan rypyxnap nacToTanapuHu HucôaTnapu aHuKnaHraH.

KapôaMugHu opraHUK Ba aHopraHUK KucnoTanap ôunaH 

TatcupnamumuHu ÿpraHumra KÿnruHa umnap ÔaFumnaHraH [45-56]. 

KucnoTanap ôunaH pea^uanapga KapôaMug acoc xoccanapuHu HaMoëH 

Kunumu aHuKnaHraH. K. CynaËMaHKynoBHuHr MoHorpa^uacuga KapôaMugHu 

aHopraHuK Ty3nap ôunaH Tatcupnamum pea^uanapu HaTu^anapu 

yMyMnamTupunraH [2]. KapôaMug cyBnu MyxuTga MeTannapHu 

ranoreHugnapu, cynb^araapu, HuTpaTnapu Ba ôomKa Ty3napu ôunaH 

p ea^uara  Kupumumu aHuKnaHraH.

KapôaMugHu agaôuëTnapga MatnyM KoMnneKcnapuHu Taxnunu 

HaTu^acuga y TunuK KoMnneKc xocun KunyBHu MeTannap Ty3napu ôunaH 

KOH^eTpa^uflcu^a, cuHTe3 mapouTnapura Ba aHuoH Typura ôoFnuK xonga 

Typnu TapKuônu Ba Typnu K00pguHa^uanaH^aH ôupuKManap xocun Kunumu 

aHuKnaHgu. Hkku BaneHTnu MapraHe^ HuKent Ba KoôantT xnopugnapu 

KapôaMugHu TÿpT MoneKynacuHu TyTca, TÿnraH d-KaBaTnunapu ^aKaT uKKuTa 

KapôaMug ôupuKTupagunap. TunuK KoMnneKc xocun KunyBHu MeTannap



fipoMug-apu Ba uogug-apu ÿHTarana -uraHg Mo-eKy-a-apu TyTagu, pyx, 

KagMuu Ba cuMofi Ty3-apu ^ca uKKUTagaH Kÿn Tymaugu Ba y-ap 

rugpaT-aHMaraH fiÿ-agu. KapfiaMug MeTa-- HUTpaT-apu, Tuo^uaHaT-apu Ba 

cy-t^aT-apu fiu-aH xaM xyggu myHgau KoMn-eKc-ap xocu- Ku-agu.

KapfiaMugHu KoMn-eKc-apuHu HK-cneKTpu fiÿuuna ynra fiÿ-um 

MyMKUH [2].

EupuHnu rypyxra KyMym (I) HUTpaT, n-aTUHa (II) Ba na--aguu (II) 

x-opug-apHu KapfiaMug fiu-aH xocu- Ku-raH KoMn-eKc-apu AgNO3K, 

PtCl22K Ba PdCl22K Kupagu.

Ey KoMn-eKc-apHu HK-cneKTp-apuga N-C-N fioFHu accuMeTpuK 

TefipaHum nerapacu C-N fioFHu Kyn KoHcTarna-apu KaMauumu xucofiura 

KaMaagu, fiy ^ca yHu KÿmfioF-u-uK gapa^acuHu nacauTupagu. KapfiaMug-u 

KoMn-eKc-apga HK-cneKTp-apHu fiyHgau ÿ3rapumu aMugHu a3oT aToMu 

opKa-u KoopguHaiTua-aHumu fiu-aH TymyHTupu-agu [57]. C=O fioFHu Ba-eHT 

TefipaHum nacToTacu omumu xaM ymfiy xy-ocara moc Ke-agu.

Hkkuhhu rypyxra ukku Ba-ern-u MapraHe^ pyx Ba KagMuu uoH-apu 

Kupufi y-apga MapKa3uu aToMHu K00pguHa^u0H cohu 3 gaH 6 rana fiÿ-agu. 

Ymfiy fiupuKMa-apHUHr HK-cneKTp-apuHu ÿ3ura xoc-uru myHgaKu, y-apgaru 

KapfiaMugHu fiapna nrouK-apu ho3uk, KoopguHup-aHMaraH KapfiaMug ynyH 

xoc fiÿ-raH Mo-eKy-a-apapo Bogopog fioFHu KeHr nrouFUHu roKopu nacToTa-u 

cneKTp coxacuga yMyMaH Ky3aTu-Mac-uru, Bogopog fioF-apHu 

y3u-raH-urugaH ga-o-ar fiepagu. KapfiaMug Mo-eKy-a-apuHu 

K00pguHa^uacuHu KapfioHu- rypyxu Kuc-opogu opKa-u aMa-ra omupu-umu 

HaTu^acuga v(CN) omagu Ba v(C=O) KaMaagu.

EupuKMa-apHUHr oxupru rypyxu TapKufiuga o-TUTa KapfiaMug 

Mo-eKy-acu TyTagu Ba Kyuugaru ^opMy-ara ^^a fiÿ-agu: MX26K. Ey epga 

-uraHgHu KoopguHaiTua-a.Humu KapfioHu- rypyx Kuc-opogu opKa-u aMa-ra 

omupu-agu. fflyHu auTum KepaKKu, o-guHru uKKUHnu rypyxgaH ^apK-u 

xo-ga KapfiaMug ynyH MaH Ku-uHraH t(NH2) Ba W(NH2) nu3UK-ap HK- Ba KP- 

cneKTp-apga aKTUB fiÿ-agu. Ey fiupuKMa cuMMeTpuara ^^a ^Mac-u^uHu,
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ôomKana Kunuô aÔTraHga, MapKasuô aToM MoneKyna ÿKuga ëTMacnuruHu 

KÿpcaTagu. NH2 rypyxuHu BaneHT TeôpaHumnapu HaMoëH ôÿnaguraH 

cneKTpHu roKopu HacToTanu coxacu ^yga xupanamraH. N-C-N rypyxHu 

cuMMeTpuK BaneHT TeôpaHumnapura acocnaHraH hu3uk p̂KUH 

KapôaMuggarura HucôaTaH roKopu HacToTanu ToMoHra 20-25 cm-1 ra oFagu.

^Kopugarunapra xynoca Kunuô KapôaMugHu ôapHa KoMnneKcnapu 

KapôoHun rypyxgaru Kucnopog opKanu K00pguHa^uanaHagu Ba $aKaT KyMym 

HuTpaT, nannaguô Ba nnaTuHa xnopugnapga K00pguHa^uanaHum a3oT opKanu 

cogup ôÿnagu geôum MyMKuH.

PeHTreHocTpyKTyp aHanu3Hu muggaT ôunaH puBo^naHaëTraHnuru 

HaTu^acuga oxupru ôunnapga KapôaMugnu KoMnneKc ôupuKManapHuHr 

KpucTann Ty3unumura ôaFumnaHraH umnap KÿnaËMoKga [58-69]. Ey umnap 

Myannu^napu ToMoHugaH K0opguHa^uoHapo nonrogpnapHu ÿ3ura 

xocnuKnapu Kÿpuô HuKunraH. NiJ210K (I), Ni(NSC)28K (II), Ni(NCS)24K (III) 

Kaôu ôupuKManap yHyH Ty3unumHu aôpuM Typnapu KÿpcaTunraH [70-76]. (I) 

ga K00pguHa^ua [NiK6]2+, II ga TpaHc [Ni(NCS)2'K4], III ga ^uc-[Ni(NCS)2K4] 

maKnuga ôÿnumu aHuKnaHraH. EapHa xonnapga KapôaMug MoneKynanapu (I Ba

II ga c^epa uHuga Ba TamKapucuga, III c^epa uHuga) Bogopog ôoFnapu 

KapKacuHu xocun Kunagu. Kÿpuô HuKunraH pemreHocTpyKTypanap 

HaTu^anapu MeTann Ba a^ugonu^aHgnap TaôuaTu KapôaMugHu 

KoopguHa.nuHna.Humura. Tatcup KunMacaga, y KoMnneKcHu Ty3unumu Ba 

xoccanapura ce3unapnu Tatcup KÿpcaTumugaH ganonaT ôepM0Kga. 

KoMnneKcnapHu TepMuK xoccanapuHu ÿpraHum ynapHu KaTanu3aTopnap 

cu^aTuga umnaTum Ba opanuK K00pguHa^u0H ôupuKManap onum HyKTau 

Ha3apugaH Ku3uKum yÔF0Tagu. YMyMuô xonga KapôaMugnu KoMnneKcnapra 

TepMuK Tatcup KunuHraHga ynap cyroKnaHagu, cyBcu3naHagu Ba KoMnneKc 

napHanaHagu. Kÿn xonnapga KapôaMugnu KoMnneKcnap 130-140oC aTpo^uga 

cyroKnaHumu Ba ôyHra MeTann xaMga a^ugonu^aHgnap Tatcup KunMacnuru 

aHuKnaHraH, aôpuM xonnapga ^ca TepMuK Tatcup HaTu^anapura Ta^HraH 

xonga KoMnneKc ôupuKMaHuHr ôapKapopnuruHu KucnoTa KonguFu Ba aMugnu
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.uraHgra 0oF.HK.urH x,aKuga Ba y.apHH TepMo.H3 cxeMacnra Tatcupu x,aKuga 

My.ox,a3a ropuTum MyMKHH [2, 185 ôeT]. Ni(ClO4)26K (I) Ni(ClO4)24K'2H2O 

(II) TapKHÔ.H KoMn.eKc.apHH ,3,TA chhh Tax.u. kh. httt HaTH^acuga 

M ya..u$.ap [77] Ni-^O=C= ôof HHKe.b nepx.opaT reKcaKapôaMuggarura 

HucôaTaH II KoMn.eKcga ôapKapop geraH xy.ocara Ke.gu.ap. KoÔa.bT (II) hh 

moc KoMn.eKc.apuHH KH3gupum ^^pH.apHga cyBc3.aHum Ba napna.aHum 

TepM0^$$eKT.apH ôu.aH Ôup KaTopga H3oMop$ ÿ3rapum.apra moc Ke.yBnu 

^^^eKT.ap x,aM Ky3aTu.agu [78]. Typ.u Kuc.oTa Ko.guK.apu TyTraH 

Map^aHe^ Ba pyxHH KapôaMug.u KoMn.eKc.apuHH TepMHK napna.aHumuHH 

Ky3aTum HaTH^acuga Av=v(CO)KoMn- v(CO)KapÔ. KaHna.uK roKopu Ôÿ.ca,

TepMHK ôapKapop.HK x,aM myHna.HK roKopu Ba MeTa..-.uraHg ôof myHna.HK 

MycTa^KaM Ôÿ.umu aHHK.aHraH [79]. Pyx Ba Map^aHe^ x.opug.ap ^Ĥ  axmu 

a^em o p .ap  geô Tonu.gu. K,a.afi ra.oreHug.apuHH aôpuM Kuc.oTa aMug.apu 

ôu.aH KoMn.eKc.apu ynyH x,aM xyggu myHgaô K oppe.^ua aMa.ra 

omupu.raH [80]. KoMn.eKc.apHH cyroK.aHum x,apopaT.apuHH TaKKoc.am 

KÿpcaTumuna, KoMn.eKc TapKHÔura KaHna Kÿn MHKgopga KapôaMug 

Mo.eKy.a.apu Kupca, yHHHr cyroK.aHum x,apopaTH myHna nacT Ôÿ.agu. Ammo 

ôomKa M ya..u^.ap ^HKpuna KoMn.eKcga KapôaMug KaHna Kÿn Ôÿ.ca, 

cyroK.aHum x,apopaTH x,aM myHna roKopu Ôÿ.agu [81].

TuoKapôaMug (TK) -  H2NCSNH2 KapôaMug Kaôu HKKHTa goHop 

aToMH -  aMHH rypy^HHH a3oTH Ba Tuorypyx,HH o.THHryrypTHHH TyTagu. 3pKHH 

Ba KoMn.eKc TuoKapÔaMugHu HopMa. TeÔpaHum.apu ro. Æ XapuToHoB 

ToMoHugaH Tax.u. Ku.HHraH [82,83]. MoHorpa$ua.ap [84,85] ga 

TuoKapÔaMugHu MapraHe^ TeMup, KoÔa.bT Ba KagMHHHu ra.oreHug.apu, 

cy.b^aT.apu Ba nepx.opaT.apu Ôu.aH x,ocu. Ku.raH Ty3.apu Tax.u. 

Ku.HHraH. KoÔa.bT ra.oreHugu, cy.b^aTH Ba nepx.opaTH TuoKapÔaMug Ôu.aH 

CoX2nTK, Ôy epga n=2,4 TapKHÔ.u, HHKe.b ÔpoMugu Ba uogugu ^ca MX26TK 

TapKHÔ.u ÔupuKMa.ap x,ocu. KH.umu aHHK.aHgu. TuoKapÔaMugHu mhc 

Ty3.apu Ôu.aH KoMn.eKc.ap x,ocu. Ku.umuga mhc Ôup Ba.eHT.u xo.aTrana 

KaHTapu.agu, TeMup, MapraHe^ HHKe.b Ba KoÔa.bT Ty3.apu Ôu.aH my
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mapouTga pea^uara  Kupumumuga ^ca 0Kcug-aHum gapa^acuHu ÿ3rapumu 

Ky3aTu-Maugu [86]. ^KopugarugaH Ke-ufi nuKKaH xo-ga TeMup rypyxu 

MeTa--apuHu muc Ty3-apugaH T03a-am ycy-u um-afi nuKu-gu [87]. TaKoe 

npegno-o^eHue nogTBep^geHo peHTreHocTpyKTypHtiM aHa-u30M g-a 

KoMn-eKcoB TuoKapfiaMuga u ero npou3BogHtix [88]. N-^eHu-TuoKapfiaMug b 

KoMn-eKce HUKe-a HaxoguTca b genpoToHupoBaHHou ^opMe, KoopguHupyact 

nepe3 gBa aToMa a3oTa [89]. KagMuuHu TuoKapfiaMug-u fiupuKMa-apuga 

0KTa^gp xocu- fiÿ-um ycy--apu opacugaru $apK KU3UKum yuF0Tagu. KagMuu 

fiuc-^Tu-eHTuoKapfiaMug)-pogaHugga Ba KagMuu fiuc-(TuoKapfiaMug)- 

pogaHugga (NCS-) Kuc-oTa Ko-guK-apu KagMuu aT0M-apu opacuga KÿnpuK 

Ba3u^acuHu fia^apagu, my fiu-aH fiupra KagMuu fiuc-(TuoKapfiaMug) ^opMuar 

Ba a^TaTuga KÿnpuK Ba3u$acuHu TuoKapfiaMuggaru o-TUHryrypT aToMu 

fia^apagu, aMMo ^opMuarau Ba a^Tarau rypyx-ap ynyH fiyHgau ^yH^uaHu 

fia^apum MyMKUH ^Mac [90-93].

TuoKapfiaMugHu Koop,guHa.Ti;ua.na.Hum TypuHu aHUK-am KapfiaMugra 

HucfiaTaH kuuuh, nyHKu y o-TUHryrypTHu TaKcuM-aHMaraH uKKUTa ^y$T 

^-eKTpoH-apu xucofiura KÿnpuK-u fioF-aHum xocu- Ku-umu MyMKUH. Kÿn 

xo--apga K00pguHa^ua o-TUHryrypT aToMu opKa-u aMa-ra omupu-agu.

AgafiuëT-ap mapxugaH KapfiaMug Ba TuoKapfiaMug xaMga y-apHUHr 

xocu-a-apuHu K0Mn-eKc-u fiupuKMa-apu fiÿuuna KÿnruHa um-ap 

Ku-uHraH-uru KÿpuHufi Typufigu [94-95]. KapfiaMug Ba TuoKapfiaMugHu 

Kuc-0Ta K0-guFu cu^aTuga ra-oreHug-ap, cy-t^aT, HUTpaT, pogaHug, 

^opMuar, a^TaT rypyx-apu TyTraH MeTa--ap fiu-aH K0Mn-eKc-apu cuHTe3 

Ku-uHraH. y-apHu TapKufiu, ÿ3ura xoc-uru, aMugo Ba a^ugo-u^aHg-apHu 

K00pguHa^ua-aHum ycy--apu aHUK-aHraH. KaTop xo--apga KapfiaMug-u Ba 

TuoKapfiaMug-u K0Mn-eKc-apHu KpucTa-- Ba Mo-eKy-ap cTpyKTypa-apu 

onu-raH. KoopguHa^uoH fiupuKMa-apHUHr KpucTa--uK Ba reoMeTpuK ÿ3ura 

xoc-uK-apu aHUK-aHraH.
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1.3. METAÆÏÏAPHH HHKOTHHAMH^ EH^AH 

KOOPf̂ H H A ^H O H  EHPHKMA^APH

Hukotuh KucnoTa aMugu -  HKA (HuKoTuHaMug) ÿ3 TapKuôuga a30THu 

uKKuTa goHop aT0MuHu Ba KucnopogHu ôuTTa KapôoHunnu aT0MuHu TyTagu. 

KoMnneKc xocun Kunumga moho -  ëKu ôugeHTaHT nuraHg ôÿnumu MyMKuH. 

YHuHr xocunanapu MeTann TaôuaTura Ba cuHTe3 mapouTnapura ôoFnuK xonga 

moho -  Ba ôugeHTaHT nuraHg ôÿnumnapu MyMKuH. HuKoTuHaMug cyB-cnupTnu 

^puTManapga ukku BaneHTnu MapraHe^ TeMup, KoôantT Ba HuKent ôunaH 

MX22HKA TapKuônu KoMnneKcnap xocun Kunumu MyMKuH [96-100]. CyBnu 

^puTMagaH TeMupHu FeCl2HKA'6H2O Ba FeSO4HKA6H2O TapKuônu 

ôupuKManapu a^paTuô onuHraH [101, 102]. KoôantT Ba muchu HuKoTuHaMug 

ôunaH xocun KunraH ôupuKManapuHu HK-cneKTpnapuHu Taxnunu HaTu^acuga 

K00pguHa^ua a30T reTepoaToMu opKanu cogup ôÿnumu aHuKnaHraH [103-104]. 

CoCl22HKA Ba myHra ÿxmam ôupuKManapHuHr HK-cneKTpnapuHu y3yH 

TÿnKuHnu coxaga ÿpraHraH Ba gu$$y3 KaÔTapunumHu ^neKTpoH cneKTpnapura 

acocnaHraH xonga MapKasuô aT0MHuHr 0KTa^gpuK K0H^u^ypa^uanu nonuMep 

Ty3unumu aHuKnaHraH [105-110]. HuKoruHaMugHu ôomKa ôapHa 

KoMnneKcnapugaH ^apKnu xonga Co(HKA)4(H20 )2(NO3)22H2O ôupuKMa 

xanKacuHuHr BaneHT TeôpaHumnapu ÿ3rapumra yHpaMaôgunap, my ôunaH 

ôupra v(CO) hu3ufu KuÔMaTu KoopguHupnaHMaraH HuKoTuHaMugra HucôaTaH 

78cm-1 ra naca^gu Ba ôy HuKoruHaMugHu KapôoHun rypyx Kucnopogu aT0Mu 

opKanu KoopguHupnaHraHnuru HaTu^acu ôÿnagu. fflyHuHrgeK 

HuKoruHaMugHu apanamranoreHugnu, pogaHugnu Ba Tuo^uaHaTnu 

KoMnneKcnapu xaM ÿpraHunraH. ÂyugonuraHgnap, HKA hu KoopguHupnaHum 

ycynnapu aHuKnaHraH Ba a^paTunraH MogganapHu Ty3unumnapu TaKnu^ 

KunuHraH [106-114]. MapraHe^ TeMup, KoôantT, HuKent, muc, pyx, KagMuô, 

BucMyT Ba MonuôgeHHu HuKoTuHaMug Ba yHuHr ranoreH, apanamranoreH, 

HurpaT Ba cynt^aT rypyxnap TyTraH xocunanapu ôunaH KoMnneKcnapu onuHgu



[115-117] Ba ^.eKTpoH, HK,-, KP-cneKTpocKonua x,aMga peHTreHocTpyKTyp 

aHa.H3 ëpgaMuga Tax.u. Ku.HHgu.

Hm [118] ga K00pgHHa^Hfl.aH^aH HUKoTUHaMugHu HopMa. 

TeÔpaHumnapu Tax.u.u aMa.ra omupu.raH. Co-^HKA Moge.HHH 

HHKoTHHaMugHH unKu MafigoHu ÿ3rapMac Ôÿ.raH mapouTga ÿ.nam 

K00pgHHa^Hfl a30T reTepoaToMH opKa.u ÔopraHga v(xa.Ka) omumuHu 

KÿpcaTgu. v(CO) hh nacT0TacuHu ÿ3rapMaraH.uru x,aMga v(NH) hh 

nacT0TacuHu omumu MeTa.. aT0MH aMHH rypyxu a30TH Ba KapÔoHH. rypyx,u 

Kuc.opogu aT0M.apu Ôu.aH Ô0F.aHMaraH.uruHu KÿpcaTagu [119].

AgaÔuëT.ap mapxugaH KÿpuHHÔ TypuÔguKH HHK0THHaMHg Ba yHHHr 

x,ocu.a.apuHu MeTa..ap Ty3.apu Ôu.aH x,ocu. Ku.raH ÔupuKMa.apu ÔaTaBcu. 

ÿpraHH.raH Ba Tax.u. Ku.HHraH [120].

1.4. MeTa^i KapôoKCH âT âpHHHHr aMHgiap ÔH.iaH 

koopjnnaunon onpnkMa^apn
YmÔy Ôÿ.HMuga a.u$aTHK, KapÔoH, TH0KapÔ0H, apoMaTHK Ba 

^eTepo^HK.HK Kuc.0Ta.ap aMug.apuHu MeTa..ap ^opMuaT.apu, a^TaT.apu, 

TapTpaT.apu, cy^uHaT.apu Ba .aKTaT.apu Ôu.aH K0Mn.eKc ÔupuKMa.apu

Ke.Tupu.raH.

[7, 121-123] um.apga KaTop ÿTum MeTa..apuHH aMugo- Ba

aKBaKapÔ0Kcu.aT.u K0Mn.eKc ÔupHKMa.apuHH cuHTe3u Ku.um mapouT.apu 

Ke.Tupu.raH. M eTa.. KapÔ0Kcu.aT.apuHu afipuM opraHHK .uraHg.ap Ôu.aH 

ce.eKTHB Tatcupu aHHK.aHraH. A^paTH.raH ÔupuKMa.apHHHr $h3hk- 

KHMëBHH xocca.apu (paHru, ^pyBnaH.H^H, cyroK.aHum x,apopaTH, napna.aHum 

x,apopaTu Ba Mo.ap ^.eKTpÿTKa3yBnaH.H^H) aHHK.aHraH. TeÔpaHMa 

cneKTpocKonua, nMP, 3 C ^ 0 , POA, PCA, 3 n P  Ba TepMHK ycy..ap,

MarHUT0KHMëBHH Ba KBaHT0KHMëBHH TaX.H..ap ëpgaMHga cHHTe3 KU.HHraH 

K0Mn.eKc.apHHHr Ty3u.umu, TapKHÔu Ba ÿ3ura xoc.uru Tonu.raH [121-129].
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CneKTpocKonuK KÿpcaTKun-ap acocuga ^opMaMug, a^TaMug Ba 

nponuoHaMug-apHu fiupuKMa-apuga K00pguHa^ua Kuc-opog aT0Mu opKa-u 

cogup fiÿ-umu aHUK-aHraH. Ayugo-uraHg-apHUHr v(H-C) Ba v(C-C) 

nacT0Ta-apu xo-aTugaH Ke-ufi nuKKaH xo-ga KapfioKcu- rypyxuHu 

geHTaHT-uru aHUK-aHraH. Cy^uHarau guaHuoH K0Mn-eKc TapKufiura Kÿpa 

fiu-, Tpu- Ba TeTpageHTaHT fiÿ-umuHu HaMoëH Ku-gu. AMug-apHu K0Mn-eKc 

xocu- Ku-um xycycuaT-apu ^opMaMuggaH nponuoHaMugra Kapafi KaMauumu 

KÿpcaTu-raH, fiy aMug-apga yr-eBogopog paguKa-u omumu fiu-aH acoc-uK 

xoccacu KaMauumu Ba cTepuK TÿcuK-ap xocu- Ku-umura moc Ke-agu. 

nponuoHaMugHu uMugoa-Koro—u maK-u By^ygra Ke-umu cafiafi-apu Kÿpufi 

nuKu-raH. KapfiaMug-u, TuoKapfiaMug-u K0Mn-eKc-apga MeTa-- Ba 

a^ugogu^aHg TafiuaTugaH KaTtuu Ha3ap K00pguHa^ua KapfioKcu- rypyx 

Kuc-opogu opKa-u aMa-ra omagu [130-131]. .HaKTaT aHuoHu fiugeHTaHT-uK 

HaMoëH Ku-ufi, rugpoKcu- rypyx Kuc-opogu Ba KapfioKcu- rypyx Kuc-opogu 

opKa-u K00pguHa^uagaHufi fiem at30-u xe-aT ^UK  ̂ xocu- Ku-agu [132], 

-UM0H Kuc-0TaHu TpuaHuoHu ^ca renTaHgeHTaHT-u KÿnpuK-u K00pguHa^ua 

HaMoëH Ku-ufi no-uMep Ty3u-um-u K0Mn-eKc-ap xocu- Ku-agu. 

MeTu-eHguKapfiaMugHu MeTa-- Ba a^ugogu^aHg TafiuaTura fioF-uK xo-ga 

KapfioKcu- rypyx Kuc-opogu opKa-u; Kuc-opog aT0Mu Ba uKKu-aMnu aMUH 

rypyxu a30Tu opKa-u o -tu  at30-u ^uK^gu K0Mn-eKc xocu- Ku-ufi; KapfioKcu- 

rypyx-ap Kuc-opog-apu aT0M-apu opKa-u KÿnpuK-u K00pguHa^uagaHufi, 

uKKu-aMnu aMUH rypyx-apugaru Kuc-opog Ba a30T aT0M-apu opKa-u uKKUTa 

o-Tu at30-u MeTaggo^uK^gap xocu- Ku-ufi fiupuKumu KÿpcaTu-raH. EyHga 

KapfioKcu- rypyx-apHu geHTaHT-uru Hÿ-gaH uKKurana ÿ3rapagu [133]. 

nupa3UHaMug-u fiupuKMa-apga -uraHg K00pguHa^uacu MapKa3uu aT0M 

TafiuaTura Ba K0Mn-eKc TapKufiura fioF-uK fiÿ-agu. nupa3UHKapfioH Kuc-oTa 

Ba nupa3UHaMugHu MeTaggo^uK^ xocu- Ku-umra Mouu—uru TaKKoc-aHraH. 

nupa3UHKapfioH Kuc-0Ta aHuoHUHu fiem at30-u ^UK  ̂xocu- Ku-umura Kyn-u 

Mouu—uru C-O fioFHu y3auumu Ba HaTu^aga ^UK  ̂ ënu-ufi xe-aT ^$$eKTu 

xocu- fiÿ-umura o-ufi Ke-umu cafiafi fiÿ-umu KÿpcaTu-gu. HuKoTUHaMug
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MoneKynacu ôapHa ôupuKManapga MoHogeHTaHT ôÿnuô a30THu reTepoaToMu 

opKanu K00pguHa^uanaHagu. KoMnneKcnap a^ugonu^aHgnap TaôuaTura 

ôoFnuK xonga MapKasuô aT0M M-M ôoFnu M0H0Mep ukku agponu, guMep Ba 

nonuMep Ty3unumnu 0KTa^gp Ba KaMgaH -  KaM xonga TeTpa^gp 

K0H^u^ypa^uanu ôÿnagu. Cy^uHaraap Ba ^uTpaTnap yHyH cyB MoneKynanapu 

Ba KapôoKcun rypyx KucnopoguHu paKoôaTnu KoopguHa.nuHna.Humu MyxoKaMa 

KunuHraH. H30huk0tuh KucnoTa rugpa3ugu KoMnneKcuga aMugnu nuraHg a30T 

reTepoaToMu, ëKu ôem at3onu ^uKn xocun Kunuô a30T Ba Kucnopog aT0Mnapu 

opKanu KoopguHupnaHagu. OTuBa3ug KoMnneKcnapga $TuBa3ugHu 

KoopguHa.nuHna.Humu MeTanno^uKn xocun ôÿnumu ôunaH $eHon Ba MeToKcun 

rypyxnap opKanu aManra omupunagu. .HapycaH ôapHa KoMnneKc 

ôupuKManapga a30T reTepoaToMu opKanu KoopguHupnaHagu. ÂyugonuraHgnap 

ôu- Ba TpugeHTaHT ôÿnagunap. MeTa3ug MeTann KapôoKcunaTnapu ôunaH yH 

xun K00pguHa^uanaHagu: a30T reTepoaToMnapu opKanu, Kucnopog Ba a30T 

aT0Mnapu opKanu ôem at3onu ^uKn xocun Kunuô Ba roKopugaru uKKuTa ycyn 

ôupranuKga aManra omagu [134].

KBaHT KuMëcu MeTognapu ôunaH aMugnapHu pea^uoH Koôunu^TuHu 

pocTnamra umkoh ôepaguraH Herapa opôurannapu ^Hep^uanapu^a Tatcup 

KunyBHu Ba my ôunaH aT0Mga 3apagnapHu ce3unapnu gapa^aga KaÔTa 

TaKcuMnaHumura onuô KenyBHu p̂KUH Ba KoopguHupnaHraH nuraHgnapHu 

Ty3unumu, K0H^0pMa^uacu, ^neKTpoH cTpyKTypacu Ba pea^uoH 

Koôunu^Tnapu ÿpraHunraH [135,136].

^u^^y3 aKc ^TTupunum cneKTpnapu HaTu^anapu acocuga K00pguH^u0H 

TyryHHu MapKa3uô uohuhu reoMeTpuK K0H^u^ypa^uacu aHuKnaHraH. 

CneKTpoKuMëBuô napaMeTpnap xucoônaHuô, HuKentHu K00pguHa^u0H 

ôupuKManapuga KpucTann MaôgoH ^Hep^uacuHu cTaôunnaHumu ôÿôuHa 

nuraHgnap Kyôugaru KeTMa-KeTnuKga ^oônamumu KÿpcaTunraH: 

HuK0TuHaMug> ^opMaMug> a^TaMug> cyB [11, c. 220-221].

ŸTKa3unraH Taxnunnap HaTu^acuga ôemTa KoMnneKc ôupuKManapHuHr 

KpucTann Ba MoneKynap cTpyKTypanapu aHuKnaHraH Ba oHunraH.

19



CoC4H404 (H20 )4 Ba CoC4H40 4 (H20)2(AHK)2-2H20  Mo.eKy.a.apu 

Ty3u.umu K0Ôa.bT aT0M.apuHu 0KTa^gpHK KypmoBura ^^a no.HMep 

xapaKTepra ^^a [137,138]. Cy^HHaT.u guaHuoH KÿnpuK.u K00pgHHa^HflHH 

HaMoëH Ku.agu. Axcua. K00pgHHa^Ha.aH^aH H20 hh AHK Mo.eKy.a.apura 

a.MamuHumu cy^HHaT rypyxpu Koopga.Hnufl.aHHm xapaKTepura Tatcup 

KH.Maôgu. A^TaT M0H0rugpaTHHHr hkkh agpo.u Ty3u.umu nacT x,apopaTga 

(-1830C) x,aM caK.aHHÔ Ko.umu ucÔoT.aHgu. 3 n P  cneKTp.apu 

aH0Ma.ua.apura Kÿpa mhc a^Tarau ^opMaMug, a^TaMug, HHK0THHaMHg, 

M0H0MeTu.0.KapÔaMug, KapÔaMug, ca.H^H.aMHg, h30hhkothh Kuc.oTa 

rugpa3ugu, $THBa3ug Ba HHTpoKapÔaMug Ôu.aH K0Mn.eKc.apu ynyH x,0Ha 

xapopaTuga x,aM Cu2(CH3C 00)4 2H20  Tunuga hkkh agpo.u Ty3u.um TaK.u$ 

Ku.HHraH.

CuHTe3 Ku.HHraH K00pgHHa^H0H ÔupuKMa.apra TepMHK Tatcup 

Ku.HHraHga ÿ3HHH TyTumu aHHK.aHraH Ba ^opMaMug Ba a^TaMug.u 

K0Mn.eKc.ap opraHHK .uraHg nuKumu Ôu.aH ÔocKunMa -ÔocKun 

napna.aHumu aHHK.aHraH. TepM0.H3HH ÔocKun.apu a^Hgo.H^aHg, MapKasuô 

hoh Ba Ty3u.umu xapaKTepura ôof. hk Ôÿ.umu aHHK.aHgu. KoMn.eKc.apHH 

geaKTHBâ HflCH KapÔoKcu. rypyx.ap geHTaHT.uru omumu Ôu.aH Ôopumu 

KÿpcaTH.raH. KoMn.eKc.apHH ge^HgpaTa^Ha Ba geaKTHBa^Ha 

MexaHH3M.apuHH KHHeTHK napaMeTp.apu x,ucoÔ.aHraH. TeKmupu.aëTraH 

Mogga.apga goMHHaHT MexaHH3M.ap cu^aTuga ^H.HHgpHK cuMMeTpua 

^a3a.apapo gu^^y3HacugarH Ba ^ypaB.eB-^ecoxuH-TeMne.tMaH Moge.HHH 

yn ÿ.naM.u gu^^y3uacu pea^ua .apu  Ôÿ.umu aHHK.aHgu [139].

O.HHraH HaTH^a.apHH um.aTumHu MyMKHH Ôÿ.raH cox,a.apu 

ÿTKa3u.raH TagKHK0T.ap acocuga KÿpcaTH.raH. XycycaH, MeTa.. 

KapÔ0Kcu.aT.apHH aMug.ap Ôu.aH ce.eKTHB TatcHp.amyBHHH MeTa..apHu 

T03a.am, a^paTum Ba aHHK.am ynyH; aHTuaHeMHK, ^..HF.aHumra Kapmu, 

aTepocK.epo3ra Kapmu Tatcup.u K0Mn.eKc ÔupuKMa.ap Ba oKcug 

MaTepua..apHH $H3HK-MexaHHK Ba geKopaTHB xocca.apuHH axmu.amga cup 

KoMnoHeHT.apHH o.um, myHHHrgeK Fÿ3a, ÔyFgon, MaKKa^ÿxopu Ba KaTop
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fiomKa ÿcuM-uK-apHu xocu-gop-uruHu omupyBnu roKopu caMapa-u 

cTUMy-aTop-ap apaTum [134, 142].

Eup rypyx o-uM-ap T0M0HugaH [141] xpoM (III) hu HUKoTUHaMug fiu-aH 

[Cr3O(O2CCH3)6(HKA)3]PF63CH3CN (I) TapKufi-u K0Mn-eKcuHu cuHTe3 

Ku-um ycy-u Ke-Tupu-raH. KyKyHcuMoH (I) HaMyHaHu MarHUTra ce3rup-uru 

200-300 K ga ÿ-naHraHga, xpoM (III) uoH-apu amu^eppoMarauT j=-10,4 cm-1 

fioF-aHraH-uru aHUK-aHgu. (I) fiupuKMaHUHr KpucTa-- cTpyKTypacu PCTA 

ycy-uga aHUK-aHgu. EomKa o-uM-ap [142] T0M0HugaH muc KapfioKcu-aTUHu 

MoneBUHa fiu-aH [Cu2(O2CCnH2n+i)4(KA)] (n=5 gaH 11 rana) Ba

[Cu2(O2CC5Hn)(KA)2] (I) TapKufi-u fiupuKMa-apu cuHTe3 Ku-uHraH.

KoMn-eKc-ap ^-eMeHTap aHa-u3, ^-eKTpoH cneKTpocKonua, TefipaHMa 

cneKTpocKonua, peHTreH Hyp-apu gu^pa^uacu, MarHUT xocca-apuHu Tax-u- 

Ku-um ycy--apu fiu-aH TeKmupu-raH. II ynyH PCA ycy-uga KpucTa-- 

cTpyKTypacu aHUK-aHraH.

CuHTe3 Ku-uHraH Mogga-apHu fiuo-oruK $ao--uruHu Tax-u- Ku-um 

HaTu^acuga y-apHu $yH^u^ug-uK xocca-apu aHUK-aHraH. 

[ZnO7N2C13H17] C7O3H5 TapKufi-u [pyx TpuaKBa(ca-u^u-aT)(HUK0TUHaMug)] 

ca-u^u-aTUHu KpucTa-- cTpyKTypacu [143]. KpucTa--apu mohok-uh: a- 

19,600, b-7,518, c- 30,918 Â, p 109,45°, pBtH1,568, Z=8, $.rp. C2k.

CTpyKTypa gucKpeT K0Mn-eKc KaTuoH-apgaH Ba y-ap fiu-aH Bogopog fioF 

opKa-u fiupuKKaH K00pguHa^ua-aHMa^aH ca-u^u-aT rypyx-apgaH Ty3u-raH. 

Zn aT0MUHu K00pguHa^u0H no-rogpu ^^u-^aH TpuroHa--fiunupaMuga- Ba 

KBagpaT-nupaMuga- opacuga opa-uK maK- fiÿ-agu. MeTa-- aT0Mu Ba 

KapfioHu-garu Kuc-opog aT0Mu opacugaru 3un fioFHu uHofiaTra o-ufi (Zn...O 

2,687Â), pyx aT0MUHu K.c. -  6. KoMn-eKc KaTuoHga unKu Mo-eKy-ap Bogopog 

fioF-ap O-H- -O xocu- fiÿ-agu.

roKopuga Ke-Tupu-raH agafiuëT-ap mapxugaH KÿpuHufi TypufiguKu, 

MeTa--apHu Typ-u Ty3-apu fiu-aH aMug-apHu K00pguHa^u0H fiupuKMa-apuHu 

cuHTe3 Ku-um Ba y-apHu ÿpraHumra Kÿn coh-u um-ap fiaFum-aHraH. 

Ayugo-uraHg-ap cu^aTuga ra-oreHug-ap, cy-b$aT0-, HUTpaTo-, pogaHo-,
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^opMuaTo-, a^TaTo-, cy^uHaTo-, TapTpaTo-, naKTaTo-, ^uTpaT0- rypyxnap 

TyTraH MeTannapHu anu^aTuK, KapôoH, TaoKapôoH, apoMaTuK, ^eTepo^uKnuK 

KucnoTanap aMugnapu ôunaH KoMnneKc ôupuKManapu cuHTe3 KunuHraH. 

MatnyMKu [134], 0H0Kapô0KcunaT rypyx MeTann TaôuaTura ôoFnuK paBumga 

Typnu ycynnapga K00pguHa^uanaHagu.

KapôoKcunaTnap, xycycaT MeTann a^TaraapuHuHr ukku Typnu aMug 

TyTraH KoMnneKc ôupuKManapu xo3upraHa cuHTe3 KunuHMaraH. Hkku Typgaru 

aMug, cupKa KucnoTa aHuoHu Ba MapKasuô aT0M arpo^ugaru cyB 

MoneKynanapuHu paKoôaTnu K00pguHa^uacu ÿpraHunMaraH. ^eMaK, 

MapraHe^ KoôantT (II), HuKent (II), muc (II), pyx Ba cumoô a^TaraapuHu 

Typnu aMugnapHu (a^TaMug, KapôaMug, HurpoKapôaMug, TuoKapôaMug, 

ôeH3aMug, canu^unaMug u HuKoTuHaMug) ukku MoneKynacu ôunaH KoMnneKc 

xocun KunumuHu ÿpraHum a^TaT uohuhu KoopguHa.nuHna.Hum ycynnapuHu 

xaMga yHu ukku aMugHu KoMnneKc xocun Kunumura. TatcupuHu ÿpraHum 

umkohuhu ôepagu. EyHgaH TamKapu, ôyHgaô KoMnneKcnapHu Taxnun Kunum 

Typnu aMugnap, a^TaT rypyxu Ba cyB MoneKynacuHu MapKasuô aT0M 

arpo^uga paKoôaTnu K00pguHa^uanaHumu xaKuga $uKp ropuTumra acoc 

ôÿnagu. Hkkuhhu T0M0HgaH, AHru ôuo^aon ôupuKManap onum MyMKuH, 

HyHKu KÿnHunuK aMugnap ôuonoruK $aon Mogganap xucoônaHagu, a^TaT 

uohu ^ca KÿnruHa npenapaTnap TapKuôura Kupagu.
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II-EOE. TA ^PH EA  KHCMH.

2.1. PEAKTHB^AP, K;yPH.™A.ïïAP, T A ^ m f l  BA TA^KH^OT

Y C y^^A P H

Ymôy TagKuK0THu ôa^apum ^apaëHuga KoMnneKc ôupuKManap cuHTe3 

Kunum yHyH ukku BaneHTnu MeTannapHu Kyôugaru TapKuônu a^Taraapu 

umnaTungu: C0(CH3C0 0 )2.4H20 , Ni(CH3C0 0 )2.4H20 , Cu2(CH3C0 0 )4'2H20  

Ba Zn(CH3COO)22H2O «Hga» MapKanu. ^uraHgnap cu^aTuga “Hga” MapKanu 

a^TaMug (CH3CONH2), KapôaMug (CO(NH2)2), TuoKapôaMug [CS(NH2)2], 

Ba HuKoTuHaMug (NC5H4CONH2), onuHgu. CuHTe3 KunuHraH KoMnneKc 

ôupuKManapga MeTann MuKgopu [135] ra moc paBumga onuô ôopungu. A30T 

^roMaHu MuKpoMeToguga [136], yrnepog Ba Bogopog Kucnopog oKuMuga 

ëHgupuô aHuKnaHgu. CuHTe3 KunuHraH KoMnneKc ôupuKManapHu 

uHguBugyannuruHu aHuKnam yHyH Cu-aHTuKaTognu ^POH-2,0 KypunMacuga 

pemreHorpaMManap onuHgu [137]. TeKucnuKnapapo Maco^anapHu xucoônam 

yHyH [138,139] ^agBannapu KÿnnaHungu, Hu3uKnapHu hucôuh uHTeHcuBnuru 

J/Ji ^ca ^Ĥ  roKopu pe^neKcHu MaKcuMyMura HucôaTaH ^oronapga 

u^oganaHgu.

roTunumHu HK -  cneKTpnapu Specord-75 IR (400-4000cm-1 Ba PYE Ba 

NiCAM (400-4000cm-1) cneKTp0$ 0T0Meipuga HaMyHanapHu KBr ôunaH 

npeccnam MeToguKacu ôÿôuHa onuô ôopungu.

^ u ^ ^ y 3 KaÔTapunumHu ^neKTpoH cneKTpnapu (^K3C) SPECORD M- 

40 KypunMacuga 5000-11000 cm-1 coxaga Kaftg KunuHgu.

MoneKynanapHu KBaHT-KuMëBuô xucoônam MO .HKAO ycynu ôunaH 

MNDO Ba AM-1 ^KuHnamyBga TÿnuK orcruMannam ôunaH onuô ôopungu.

TepMuK Taxnun naynuK-naynuK-3pgeô [140] Tu3uMugaru 

gepuBaTorpa^ga 10 rpag/MuH Te3nuKga Ba HaMyHa Maccacu 0,1 r ôÿnraHga, 

rantBaH0MeTpnap ce3rupnuru T-900, Tr-100, ^TA-1/10, ^Tr-1/10 ga ë3ungu. 

Ë3um aTMoc^epa mapouTuga cyB Hacocu ëpgaMuga ra3 MyxuTHu HuKapum



Hÿ.u Ôu.aH aMa.ra omupu.gu. TyTyBnu cu^aTuga 7 mm guaMeTp.u 

K0nK0Kcu3 n.aTHHa Ture.u um.aTH.gu. 3 Ta.0H cu^aTuga Al2O3 o.HHgu.

Apa.am .uraH g.u K0Mn.eKc ÔupuKMa.ap cuHTe3u ^pHTyBnH.apcH3 

roKopu yHyM Ôu.aH ÔopaguraH MexaHHK KHMëBUH ycy.ga aMa.ra omupu.gu. 

^acT.aÔKH KoMnoHeHT.apHHHr MexaHHK KHMëBUH Tatcup.amyBH xoHa 

x,apopaTuga araT xoBoHnaga o.HHgu. M eTa.. a^TaT.apu Ba hkkh x h . 

aMug.ap ÿ3apo 1:1:1 M0.b  HucÔaTga Ôup xh . Kyn Ôu.aH ^ag a . apa.amTupum 

Hÿ.u Ôu.aH Tatcup.amTHpu.gu. X,ap 15 gaKHKaga xoBoHna geBop.apu Ba 

^3^Hn^a ënumraH 3appana.ap cKa.bne. Ôu.aH 5 gaKHKa T03a.aHHÔ, Ôy ^apaëH

12 MapTa TaKpop.aHraHga gouMHH TapKHÔra ^^a HHguBugya. K0Mn.eKc 

ÔupuKMa x,ocu. Ôÿ.gu. Eapna apa.am aMug.u K0Mn.eKc ÔupuKMa.ap Ôup x h . 

MeToguKaga o.uHgu.

2.2. K O EA .ÏÏbT(II)-A^TATHH APAÆAm A M H ^ H  

KOOPAHHA^HOH EHPHKMA^APH CHHTE3H

KoMn.eKc Co(CH3COO)2.CH3CONH2.CO(NH2)2.0,5H2O 1,249 r

C0(CH3C0 0 )2.4H20  gaH 0,300 r KapÔaMug Ba 0,295 r a^TaMug Ôu.aH xoHa 

x,apopaTuga araT xoBoHnaga 3 coaT gaB0Muga ^ag a . apa.amTupuÔ o.HHgu

Co(CH3COO)2. CH3CONH2. CS(NH2)2'2H2O ÔupuKMaHu o .um ynyH

1,249 r TeTparugpaT K0Ôa.bT a^TaT 0,295 r a^TaMug Ba 0,380 r TuoKapÔaMug 

Ôu.aH araT xoBoHnaga xoHa x,apopaTuga 3 coaT umKa.aHagu.

Co(CH3COO)2'CH3CONH2'NC5H4CONH2'2H2O cuHTe3 Ku.umga 1,249 r 

C0(CH3C0 0 )2.4H20  0,295 r a^TaMug Ba 1,220 r HHK0THHaMHg Ôu.aH araT 

xoBoHnaga xoHa x,apopaTuga 3 coaT gaB0Muga Tatcup.amTupu.gH'

EupuKMa Co(CH3COO)2.CO(NH2)2. CS(NH2)2'0,5H2O araT xoBoHnaga 

0,01 Mo.b C0(CH3C0 0 )2.4H20  hh 0,01 Mo.b KapÔaMug Ba 0,01 Mo.b 

TuoKapÔaMug Ôu.aH Tatcup.amumugaH cuHTe3 Ku.uHgu.

Co(CH3COO)2' CO(NH2)2' NC5H4CONH2' H2O TapKHÔ.u ÔupuKMaHu 

o .um ynyH 1,249 r K0Ôa.bT a^TaT TeTparugpaT 0,610 r HHK0THHaMHg Ba
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0,300 r KapfiaMug fiu-aH xoHa xapopaTuga araT xoBoHnaga 3 coaT gaB0Muga 

apa-amTupu-gu.

KoMn-eKc fiupuKMa Co(CH3COO)2CS(NH2)2NC5H4CONH22H2O hu 

cuHTe3 Ku-um ynyH araT xoBoHnaga 0,01 Monb Co(CH3COO)2.4H2O 0,01 mo-b 

TuoKapfiaMug Ba 0,01 mo-b HUKoTUHaMug xoHa xapopaTuga araT xoBoHnaga 3 

coaT gaB0Muga apa-amTupu-gu.

CuHTe3 Ku-uHraH fiupuKMa-apHUHr KUMëBuu Tax-u- HaTu^a-apu 

^agBa- 2.1 ga Ke-Tupu-raH.

^agB a^  2.1.

Kofia-BT a^TaTUHUHr a^TaMug, KapfiaMug, HUTpoKapfiaMug, TuoKapfiaMug Ba 

HUKoTUHaMug fiu-aH K0Mn-eKc fiupuKMa-apuHUHr ^-eMeHT Tax-u-u
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HaTu^a-apu
EupuKMa M, % S, % N, % C, % H, %

Xuc Ton Xuc Ton Xuc Ton Xuc Ton Xuc Ton

Co(ac)2-AAK0,5H2O 19,24 19,31 — — 13,83 13,77 27,37 27,55 5,17 5,28

Co(ac)2 ■ AA ■ TK ■ 2 H2O 17,04 16,92 9,30 9,21 11,96 12,07 24,34 24,14 5,39 5,50

Co(ac)2AAAHK-2H2O 15,07 14,95 — — 10,54 10,66 36,29 36,56 5,19 5,37

Co(ac)2-K-TK-0,5H2O 18,18 18,29 10,07 9,95 17,27 17,39 22,48 22,37 4,80 4,69

Co(ac)2-KAHKH2O 15,30 15,52 — — 15,01 14,85 34,87 35,03 4,78 4,81

Co(ac)2 ■ TK ■ AHK ■ H2O 15,05 14,99 8,19 8,15 14,21 14,25 33,67 33,59 4,53 4,61

2.3. H H K E^b (II) H H H r TY P^H  A M H ^O A ^T A T ÏÏH  

KOOPAHHA^HOH EHPHKMA^APH CHHTE3H

KoMn-eKc Ni(CH3COO)2 NC5H4CONH2 ■ CH3CONH2 ■ 2H2O 1,249 r 

Ni(CH3COO)2 4H2O fiu-aH 0,610 r HUKoTUHaMug Ba 0,295 r a^TaMugHu 3 

coaT gaB0Muga araT xoBoHnaga xoHa xapopaTuga umKa-afi o-uHgu.

Ni(CH3COO)2 NH2CSNH2 CH3CONH2 4H2O hu cuHTe3 Ku-um ynyH

1,249 r Ni(CH3COO)2 4H2O 0,380 r TuoKapfiaMug Ba 0,295 r a^TaMug fiu-aH 

fiupra-uKga 3 coaT gaB0Muga xoHa xapopaTuga araT xoBoHnaga ^3u-gu'



Nî(CH3CÜÜ)2 NH2CÜNH2 CH3CONH2 0,5H20  hu cuHTe3 Kunum yHyH

1,249 r Ni(CH3COO)2 4H2Ü ra 0,005 Mont KapôaMug Ba 0,005 Mont a^TaMug 

Kÿmunuô ôupranuKga 3 coaT gaB0Muga xoHa xapopaTuga araT xoBoHHaga 

^3ungu.

Ni(CH3COO)2- NC5H4CONH2 CO(NH2)2-2H2O onumga 3 coaT

gaB0Muga araT xoBoHHaga 1,249 r Ni(CH3CÜÜ)2-4H2Ü 0,610 r HuKoTuHaMug 

Ba 0,30 r KapôaMug ôunaH xoHa xapopaTuga apanamTupungu.

EupuKMa Ni(CH3COO)2-NC5H4CONH2-CS(NH2)2-2H2O 0,01 Mont 

Ni(CH3CÜÜ)2-4H2Ü hu 0,01 Mont HuKoTuHaMug Ba 0,01 Mont TuoKapôaMug 

ôunaH 3 coaT gaB0Muga xoHa xapopaTuga araT xoBoHHaga ^3uô onuHgu.

CuHTe3 KunuHraH ôupuKManapHuHr KuMëBuô Taxnun HaTu^anapu 

^agBan 2.2 ga KenTupunraH.
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^agB a^  2.2.

HuKent a^TaTuHuHr a^TaMug, KapôaMug, TuoKapôaMug Ba HuKoTuHaMug 

ôunaH KoMnneKc ôupuKManapuHuHr ^neMeHT Taxnunu HaTu^anapu

EupuKMa M, % S, % N, % C, % H, %

Xuc. Ton. Xuc. Ton. Xuc. Ton. Xuc. Ton. Xuc. Ton.

N i(a c )A A K 0 ,5 H 2 Ü 19,41 19,25 - - 13,92 13,78 27,69 27,57 5,38 5,29

Ni(ac)2.AHK.AA.2H2Ü 15,02 14,90 — — 10,39 10,66 36,27 36,58 5,28 5,37

Ni(ac)2.TK.AA.4H2Ü 15,17 15,29 7,96 8,35 11,02 10,94 22,05 21,89 5,96 6,04

Ni(ac)2.AHK.K.2H2Ü 14,93 14,86 — — 13,99 14,18 33,64 33,45 5,23 5,10

Ni(ac)2.AHK.TK.2H2Ü 14,98 14,94 7,97 8,16 14,33 14,25 32,50 33,61 4,75 4,62

2.4. MHC (II) A ^ T A T H H H H r nC E B ^O A M H ^^H  

KOOPAHHA^HOH EHPHKMA^APH CHHTE3H



Cu2(CH3COO)4 CS(NH2)2 CH3CONH2 2H2O TapKHÔu. K0Mn.eKc

ÔupuKMaHu cuHTe3 Ku.um ynyH 2,000 r Cu2(CH3C 00)4 2H20  0,380 r 

TuoKapÔaMug Ba 0,295 r a^TaMug Ôu.aH xoHa x,apopaTuga 3 coaT gaB0Muga 

araT xoBoHnaga ^ag a . apa.amTHpu.gu.

KoMn.eKc.ap Cu2(CH3COO)4 ■ CH3CO(NH2)2CS(NH2) ■ 2H2O,

Cu2(CH3COO)4CS(NH2)2 NC5H4CONH24H2O, Cu2(CH3COO)4 ■ CH3CONH2 ■

NC5H4CONH2, Ba Cu2(CH3COO)4 NC5H4C0NH2-CO(NH2)2-H20 moc 

paBumga 0,01 M0.b  mhc a^TaT gurugpaTHH 0,005 M0.b  TuoKapÔaMug, 

a^TaMug, 0,005 Mo.b HHKoTHHaMHg, a^TaMug, 0,005 Mo.b a^TaMug, 

HHKoTHHaMug, 0,005 Mo.b KapÔaMug Ba HHKoTHHaMHg Ôu.aH um.aÔ o.HHgu. 

CuHTe3 Ku.HHraH ÔupuKMa.apHHHr ^.eMeHT Tax,.u.u HaTu^a.apu ^agBa. 2.3 

ga Ke.Tupu.raH.

^agB a^  2.3.

Muc a^TaTHHHHr a^TaMug, KapÔaMug, TuoKapÔaMug Ba HHKoTHHaMHg Ôu.aH
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K0Mn.eKc ÔupHKMa.apuHHHr .̂eMeHT Tax,.u.u HaTH^a.apu

EupuKMa M, % S, % n , % C, % H, %

Ton. X,uc. Ton. X,uc. Ton. X,uc. Ton. X,uc. Ton. X,uc.

Cu 2(ac)4-TK-AA-2H20 23,60 23,78 5,87 6,00 8,01 7,86 24,66 24,72 4,90 4,71

Cu2(ac)4-AHK-TK-4H20 19,94 20,06 4,98 5,06 8,76 8,84 28,56 28,44 4,65 4,77

Cu 2(ac)4 -AHK-AA 23,45 23,34 — — 7,68 7,72 30,19 35,30 4,37 4,26

Cu 2(ac)4-AHK-K-H20 22,66 22,55 — — 10,04 9,94 32,09 31,98 4,20 4,29

2.5. p y x  A ^ T A T H H  nC E B ^O A M H ^^H  KOOPf̂ H H A ^H O H  

EHPHKMA^APH CHHTE3H

Zn(CH3COO)2 ■ CH3CONH2 ■ CO(NH2)2 ■ nH20 .

2.194 r Zn(CH3C 0 0)2 2H20  0,590 r a^TaMug Ba 0,600 r KapÔaMug 

Ôu.aH 3 coaT gaB0Muga xoHa x,apopaTuga araT xoBoHnaga ^3H.gH'

Zn(CH3COO)2 ■ CH3CONH2 CS(NH2)2-nH20 .

2.194 r Zn(CH3C 0 0 )2 2H20  0,590 r a^TaMug Ba 0,760 r TuoKapÔaMug 

Ôu.aH araT xoBoHnaga 3 coaT gaB0Muga xoHa x,apopaTuga umKa.aHgu.



EupuKMa Zn(CH3COO)2 ■ CH3CONH2 ■ NC5H4CONH2 ■ nH2O araT 

xoBoHnaga 0,01 mo-b Zn(CH3COO)2-2H2O fiu-aH 0,01 mo-b a^TaMug Ba 0,01

M0-B HUK0TUHaMUggaH cUHTe3 KU-UHgU.

CyBcu3 K0Mn-eKc-ap Zn(CH3COO)2 CO(NH2)2 CS(NH2)2 Ba 

Zn(CH3COO)2 CS(NH2)2 NC5H4CONH2 moc paBumga 0,01 mo-b pyx a^TaT 

gurugpaTu fiu-aH 0,01 mo-b KapfiaMug, TuoKapfiaMug Ba 0,01 mo-b 

TuoKapfiaMug Ba HUKoTUHaMugHu 3 coaT gaB0Muga xoHa xapopaTuga araT 

xoBoHnaga ^aga- apa-amTupufi o-uHgu.

CuHTe3 Ku-uHraH fiupuKMa-apHUHr ^-eMeHT Tax-u-u HaTu^a-apu 

^agBa- 2.4 ga Ke-Tupu-raH.
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^agB a^  2.4.

Pyx a^Tarau AA, K, TK Ba AHK fiu-aH K0Mn-eKc fiupuKMa-apuHUHr 

^-eMeHT Tax-u-u HaTu^a-apu

EupHKMa M, % S, % N, % C, % H, %

Ton. Xuc. Ton. Xuc. Ton. Xuc. Ton. Xuc. Ton. Xuc.

Zn(ac)2 -AA-AHK-H2Ü 16,93 17,10 — — 11,12 10,99 37,83 37,69 4,90 5,01

Zn(ac)2 -K-AHK 18,02 17,88 - - 15,43 15,32 35,88 36,13 4,47 4,41

Zn(ac)2-AA-K-2H2O 17,21 17,04 - - 14,68 14,60 21,74 21,92 4,82 9,73

Zn(ac)2 -TK-AHK 17,19 17,14 8,30 8,41 14,73 14,69 34,79 34,64 4,32 4,23

2-6o6ra rçHcrçana xy^oca^ap

1. Hkku Ba-eHT-u Kofia-BT, HUKe-B, muc Ba pyxHu 21 Ta nceBgoaMug-u 

K00pguHa^u0H fiupuKMa-apu MexaHUK KUMëBUH ycy-ga cuHTe3 Ku-uHgu.

2. 3-eMeHT Tax-u-u ëpgaMuga cuHTe3 Ku-uHraH nceBgoaMugoa^Tarau 

K0Mn-eKc fiupuKMa-apHUHr TapKufiu aHUK-aHraH. MexaHUK KUMëBUH 

cuHTe3ga aHpuM K0Mn-eKc fiupuKMa-apga KapfiaMug Ba TuoKapfiaMug 

Mo-eKy-acuga aMug rypyx-apu BogopoguHu KyTfi-u-uru opTumu xucofiura 

cyB Mo-eKy-a-apu MUKgopu opTagu.



III-EOE. TAX^H-ÏÏ HATH^AÏÏAPH BA y H H H r MyXOKAMACH
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Ymôy ôoôga KoôantT (II), HuKent (II), pyx Ba muc (II) a^Tarau ukku xun 

aMug: a^TaMug, KapôaMug, TuoKapôaMug, Ba HuKoTuHaMugnap ôunaH cuHTe3 

KunuHraH K00pguHa^u0H ôupuKManapuHuHr Taxnun HaTu^anapu KenTupunraH.

^u^^y3 KaÔTapunumHu ^neKTpoH cneKTpnapu, HK-cneKipocKonua, 

myHuHrgeK pemreH$a3aBuH, gepuBaTorpa^uK Taxnun Ba KBaHT-KuMëBuô 

xucoônam Kaôu Taxnun ycynnapu ëpgaMuga onuHraH HaTu^anap MyxoKaMacu 

KenTupunraH.

3.1. KOEAïïbT (II) A ^ T A T H H  A PA ^A m A M H ^ÏÏH  KOOPf̂ HHA^HOH

EHPHKMAÏÏAPH TAX^HÏÏH

3.1.1. Koôa^bT (II) a^TaTHH nceBgoaMHg^H K00pgHHauH0H SnpHKMa^apHHH

peHTreH^a3aBHH Ta^nn^H

ÂyeTaMug, KapôaMug, TuoKapôaMug Ba ynapHuHr KoôantT(II) a^TaT ôunaH 

onguHgaH MatnyM KoMnneKcnapu, myHuHrgeK AHru cuHTe3 KunuHraH KoôantT 

(II) a^Tarau nceBgoaMugnu KoMnneKcnapuHu TeKucnuKnapapo Maco^acu Ba 

hucôuh uHTeHcuBnuKnapuHu TaKKocnam KÿpcaTumuHa, ynap ôup-ôupugaH $apK 

Kunagu, geMaK, nceBgoaMugoKoMnneKcnap uHguBugyan KpucTann naH^apara ^^a 

(unoBa 1, ^agBan 2).

3.1.2. Koôa^bT (II) a^TaTHH nceBgoaMHg^H KoopguHaunoH SnpHKMa^apHHH

H^-cneKTpocKonHK Tax^H^ ki-lihw

Co(CH3COO)2 AAKO,5H2O TapKuônu KoMnneKc ôupuKMaHuHr HK- 

cneKTpnapuga Kyôugaru HacToTanap aHuKnaHgu (cm -1):

3469 -  v (OHVo, 3409 -  vas (NH2)k, 3340 - v (NH2)k,aa, 3264 - 25 (NH2)k,aa, 

1666 -  v (CO)k, 5 (NH2)k, 1655 - v (CO)aa, 5 (NH2)aa, 1634 -  5 (NH2)k,aa,

1610 -  5 (HOHVo, 1594 - vas (COO), 1480 - v (CN)k, 1461 - Vs (COO),
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1421 - v (CN)aa, 1309 - 5 (CH3V ,  5 (CH3U ,  1141 -  p (NH2)k,aa,

1097 - p (NH2)k,aa, 1077 - p (NH2)k,aa, 1031- p (CH3V ,  919 -  v (CC) aiI,

884 - v (CC)aa, 790 - 5 (NH2)k, 681 -  5 (COO), 617 - 5 (NCO)k, 584 - 5 (NCN)k, 

548 - 5 (NCO)aa 453- 5 (CCN)aa.

Co(CH3COO)2 A A H K 2H 2O TapKHÔ.u K0Mn.eKc KyHugaru nu3HK.ap 

Ôu.aH xapaKTep.aHagu (cm -1)

3424- v (OH)h2o , Vas (NH2)hk, 3362 - vas (NH2)aa, 3226 - 25(NH2) AA, HK,

1715 - v (CO)hk, 5 (NH2)hk, 1655 - v (CO)aa, 5 (NH2V ,  1611 -  5 (NH2V ,  hk,

5 (HOH)h2o , 1571 -  vas (COO), vas (NO2V ,  1472 - v (CN)hk, 1419 - Vs (COO), 

1410 - v (CN)aa, 1342 - 5 ( C ^ a a ^ . ,  1139 - p (NH2V ,  1100 - p (NH2V ,

1052 - v (CN)hk, p (CH3) aa, 1026 - p (CH3) aa, 938 - v (CC)aiI., v (CN)hk,

883 - v (CC)aa, 776 - 5 (NH2V ,  672 - 5 ^ 0 0 ^ . ,  616 - 5(CO O ^,

547 - 5 (NCO)hk,aa, 454 - 5 (CCN)aa.

Co(CH3COO)2 A A T K 2H 2O TapKuÔ.u ÔupuKMaHu rnTu.umuHu HK- 

cneKTp.apuga nacT0Ta.ap Ky3aTH.gu (cm -1) 3411 - v(OH)H2O, 3384 - vas

(NH2)aa,tk, 3306 - vs (NH2)tk, 3227 - 25 (NH2V ,  3185 - 25 (NH2)tk, 1639 - v 

(CO)aa, 5 (NH2)aa,tk, 1616 - 5 (NH2V ,  5 (HOH)h2o , 1582 - vas (COO), 1509 - v 

(CN)tk, 1435 - vs (COO), 1399 - v (CN)aa, 1332 - 5 (C ^ a a ^ . ,

1127 - p (NH2)aa, 1037 - p (CH3)aa, 1019 - v (CC)aa, 938 - v (CCW ,

884 - v (CC) aa, 810- p (NH2)tk, 680 - v (CS)tk, 666 -  5 (COO), 609 - ô (CS)tk, 

536 - 5 (NCO)aa, 467 - 5 (NCN)tk, 463- 5 (CCN)aa, 414 -  5 (NCS)tk.

Co(CH3COO)2 A A A H K 2H 2O TapKHÔHH HK-cneKTp.apu

3440 - v (OH)H2O, 3348 - vas (NH2)AAjAHK, 3248 - vs (NH2)AHK,

3153 - 25 (NH2)aa, ahk, 1689 - v (CO) ahk, 5 (NH2) ahk, 1648 - v (CO)aa,

5 (NH2)aa, 1628 - 5 (NH2)aa,ahk, 5 (HOH)h2o, 1605 - vk, 1555 -  vas (COO),

1500 - vk, 1438 - vs (COO), 1399 - v (CN)aa, 1330 - 5 ( C ^ aa^ .,

1203 - 5 (CCN)ahk, 1153 - p (NH2V ,  1141 - p (NH2W ,  1109 - 5 (CCN) ahk, 

1062 - ô (CCN)ahk, v (CO)ahk, 1031 - vk, 980 - v (CC) ahk, 950 - v (CC)a*, 888 - 

v (CC)aa, 841 - v (CC) ahk, 5 (CCC)ahk, 808 - v (CCN)ahk, 763 -  5 (CCN)ahk,

710 - ô (CO)ahk, 697 - ô (CO)ahk, 681, 663 - 5 (COO), 625 - 5 (CO)ahk,
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539 - 5 (NCO)aa, 476 - 5 (CCN)aa nacT0Ta-ap fiu-aH xapaKTep-aHagu.

Co(CH3COO)2 K H K H 2O TapKufi-u K0Mn-eKc fiupuKMaHUHr HK,- 

cneKTpuga KyHugaru nacT0Ta-ap aHUK-aHraH (cm -1): 3438 - vas (NH2)khk, v 

(OH)h2o, 3341 - vs (NH2)k, 3217 - 25 (NH2)k,hk, 1691 - v (CO)hk, 5 (NH2V ,  1663

- v (CO)k, 5 (NH2)k, 1612 - 5 (NH2), 5 (HOH)h2o , 1576 - vas (COO), vas (NO2V ,  

1505 - v (CN)k, 1490 - v (CN)hk, 1419 - vs (COO), 1344 - vs (NO2V ,  5 (CH3U , 

1160 - p (NH2)k, 1093 - p (NH2)hk, 1046 - p (NH2)k, v (CN)hk, 1019 - v (CN)k, 

938 - v (CC)a*, 783 - 5 (NH2)k, 671 - 5 (C O O ^, 617 - 5 (NCO)k, 536 - 5 (NCO)

HK,K.
Co(CH3COO)2 KTK0,5H 20  TapKufi-u K0Mn-eKc fiupuKMaHUHr HK- 

cneKTpu 3407 - v (0 H)h2o, 3383 - vas (NH2)tk, 3326 - vs (NH2)k , 3226 -

25(NH2)k, 3129 - 25 (NH2)tk, 1686 - 5 (NH2)tk,

5 (HNC)tk, 1648 - v (CO)k, 5 (NH2)k, 1619 - 5 (NH2)k, 1582 - vas (C O O ^,

1502 - v (CN)tk, 1496 - v (CN)k, 1436, 1396 - vs (C O O ^, 1335 - 5 (CH3U , 

1153 - p (NH2)k, 1135 - p (NH2)k, v (CN)tk, 1034, 1019 - p (NH2)k, v (CN)k,

936 - v (CC)a*, 806, 774 - 5 (NH2)k, 706 - v (CS)tk, 683 - 5 (C O O ^,

608 - ô (CS)tk, 560 - 5 (NCN)k, 5 (NCO)k, 507, 474 - 5 (NCS)tk, 405 - 5(NCS)tk 

nacT0Ta-ap fiu-aH TaBcu^-aHagu.

Co(CH3COO)2 K A H K H 2O TapKufi-u K0Mn-eKc fiupuKMaHUHr HK- 

cneKTpuga 3438 - v (0 H)h2o, vas (NH2)k, 3375 - v (NH2)ahk, 3352 - vs (NH2)k, 

1690 - v (CO)ahk, 5 (NH2)ahk, 1664 - v (CO)k, 5 (NH2)k, 1616 - 5 (NH2) k,ahk, 5 

(H0 H)h2o, 1598 -  vk, 1561 - vas (COO), 1492 - vk, 1472 - v (CN)k, 1422 - vs 

(COO), 1392 - v (CN) ahk, 1326 - 5 (CCN)ahk, 1202 - 5 (CCN)ahk, 1148 - p 

(NH2)ahk,k, 1117 - 5 (CCN) ahk, 1038 - p (NH2)k, vk, 1025 - vk, ô (CCN)ahk, 947

- v (C C U , 892 - v (CC)ahk, 798 - 5 (NH2)k, 5 (CCN)ahk, 710 - ô (CO)ahk, 688 - 

ô (CO)ahk, 673- 5(COO)a^, 625 - 5 (CO)ahk, 550 - 5 (NCN)k, 483 - 5 (CO)ahk, 5 

(CCC)AHK roTHnum coxa-apu Ky3aTu-raH.

Co(CH3COO)2 H K T K 2H 2O TapKufi-u K0Mn-eKcHUHr HK-cneKTpu 

Kyôugaru nacT0Ta-ap fiu-aH xapaKTep-aHagu:

3430 - v (0 H)h2o, 3406 - vas (NH2)hk, 3387 - vas (NH2V ,  3306 - vs (NH2)tk,
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3225 - 25 (NH2)hk, 3150 - 25 (NH2V ,  v (NH2V ,  1705 - v (CO)hk, 5 (NH2V ,  

1639 - 5 (NH2)tk, 5 (HNC)tk, 1618 - 5 (HOH)h2o, 5 (NH2)hk, 1580 - vas (COO), 

vas (NO2)hk, 1509 - v (CN)tk, 1500 - v (CN)hk, 1440 - v (CN)tk, 1400 - vs (COO), 

1333 - 5 (CH3U , 1290 - vs (NÜ)Hk, 1133 - p (NH2V ,  1080- v (CN)tk,

1019 - v (CN)hk, 950 - v ( C C ^ , 770 - 5 (NH2V ,  p (NH2V ,  720 - v (CS)tk,

679 - 5(CÜÜ), 609 - ô (CS)tk, 603 - 5 (NCÜ)hk, 514 - 5 (NCN)tk, 467 - 5(NCS)tk.

Co(CH3COO)2 HKAHK2H 2O KoMnneKcHuHr HK-cneKTpuga 

3421 - vas (NH2)hk, v (OH)H2O, 3352 - v (NH2W ,  3250 - 25 (NH2)hk,

3207 - 25 (NH2)ahk, 3055 - v (CH)ahk, 1720 - v (CO)hk, 5 (NH2V ,  1676 - v 

(CÜ)ahk, 5 (NH2)ahk, 1610 - 5 (NH2)ahk,hk, 1599 -  vk, 1572 - v (NO), 

vas (COOU, 1478 - v (CN)hk, vs (COO), 5 (CCN)ahk, 1342 - 5 ( C ^ U ,

1201 - 5 (CCN)ahk, 1107 - p (NH2W ,  1053 - vk, ô (CCN)ahk, v (CN)hk,

1020 - vk, ô (CCN)ahk, 955 - v (C C ^ , 831 - v (CC)ahk, 5 (CCC)ahk,

790 - 5 (NH2)hk, 5 (CCN)ahk, 708 - ô (CO)ahk, 690 - ô (CO)ahk,669 - 5(CÜÜ)ap., 

615 - 5 (CÜ)Ahk, 560 - 5 (NCÜ)hk, 521 - 5 (CÜ)aHk, 5 (CCC)aHk HacToTanap

aHuKnaHraH.

Co(CH3COO)2 TK AHK H2O TapKuônu KoMnneKc ôupuKMa HK-cneKTpu 

3420 - v (OHVo, 3379 - vas (NH2V ,

v (NH2)ahk, 3280 - vs (NH2)tk, 3179 - 25 (NH2)tk,ahk, 3058 - v (CH)ahk,

1685 - v (CÜ)ahk, 5 (NH2)ahk, 5 (NH2)tk, 1620 - 5 (NH2)ahk, 5(HOH)h2o,

1599 - vk, 1579 - vk, 1566 - vas (CÜÜ), 1544 - vk, 1479 - v (CN)tk, 1450 - vk,

1411 - vs(CÜÜ), v (CN)ahk, 1329 - 5 (CH3)a^, 1201 - 5 (CCN)ahk,

1152 - 5 (CCN)ahk, 1118 - v (CN)tk, 5 (CCN)ahk, 1080 - v (CN)tk,

1035, 1026 - vk, ô (CCN)ahk, 992 - v (CC)ahk, 956 - v ( C C ^ , 871 - v (CC)ahk,

5 (CCC)ahk, 770 - p (NH2)tk, 5 (CCN)ahk, 710 - ô (CO)ahk, 700 - v (CS)tk,

676 - 5 (CÜÜ), 650 - ô (CO)ahk, 615 - ô (CS)tk, 514 - 5 (CÜ)ahk, 5 (CCC)ahk, 

500- 5 (NCN)tk, 422 - 5 (NCS)tk HacToTanap ôunaH xapaKTepnaHagu.

AyeTaMug, KapôaMug, TuoKapôaMug, HuKoTuHaMug Ba ynapHuHr KoôantT 

(II) a^eTaTu ôunaH apanamnuraHgnu ôupuKManapuHuHr HK-cneKTpnapuHu 

TaKKocnamga KoopguHupnaHraH xonaTra ÿrraHga aMugnapHuHr aôpuM



n a c T 0 T a - a p u H u  K U H M a T - a p u  ÿ 3 r a p u m u  K y 3aT u - agu . f fly H u  x a M  a H T u m  K e p aK K u , 

Kofia-BT (II)  a ^ T a r a u  a p a- am - u raH g - u  K 0M n - e K c - a p u H u  cn eK Tp - ap u  

M ypaKKafi- uru  T y ^a fi- u  a H p u M  K y3aTu- raH  n a cT 0T a- ap H u  m o c  r y p y x - a p H u  

T efip a H u m - ap u ra  fioF-am u m k o h u  fiÿ- M agu. A m m o  roK o pu  ce3rup  K y p u - M a g a H  

^ o ô g a - a H u m  Ba  c n e K T p - a p H u  n y K y p  Tax- u-  K u - u m  H a T u ^ a c u g a  

K o o p g u H a ^ Æ - a H r a H  M o- eK y- a- apHu  x a p a K T e p u c T U K  n a cT 0T a- ap u  ÿ s r a p u m u H u  

fiaxo- am , fiyHUHr H a T u ^ a c u g a  a M u g - a p H u  KoopgHHa.nHH- a.HH n  y c y — a p u H u  

a H U K - a m  u m k o h u  TyFu - gu .

Kofia- BT (II)  an,eTaTHUHr a ^ T a M u g - u  B a  K apfiaM u g- u  K 0 M n - e K c - a p u g a  

C = O  fioFHUHr Ba-eHT T efip a H u m - ap u  3- 25, 14-25 Ba 20- 52  cm -1 ra  n a c a H c a , m oc  

p a B u m g a  a ^ T a M u g  Ba  K apfiaM u g  y n y H  C - N  fioFHUHr Ba-eHT T efip a H u m - ap u  A A ,  

K  Ba H K  y n y H  3- 25, 8-32 Ba 14- 32 cm -1 ra  o m a g u . T u o K a p fia M u g - u  

K 0M n - e K c- a p g a  1 4 1 3  cm -1 g a  n a c T 0T a  ÿ 3 r a p u m u H u  K y 3 a T u m  u m k o h u h t u  H ÿK , 

n y H K u  y  a ^ T a T  r y p y x u H U H r  K eH r  n u 3 U F u  fiu-aH K o n - a H a g u . A m m o  c n e K T p H u  

n a c T  n a c T 0 Ta- u c o x a c u g a  C S ( N H 2)2 H U H r  7 3 0  Ba  6 3 0  cm -1 g a r u  n a c T 0 T a - a p u H u  

51- 55 Ba 15-21 cm -1 ra  n a c a H u m u  K y 3aT u- ag u . C n e K T p g a  n a c T 0 T a- apH U H r fiyHgaH 

ÿ 3 r a p u m u H u  ^ a K a T  T u o K ap fiaM u g  M a p K a 3 u H  a T 0 M  fiu-aH o - TU H ryryp T  opK a- u  

K00pguHaTi;uff-a.Hu m u  fiu-aH T y m y H T u p u m  M y M K U H . H u K o T U H a M u g H U H r  ^ p K U H  

M o - eK y - acu g a  xa- Ka n a c T 0 T a c u  1 5 9 3  cm -1 g a  K y 3aT u - agu , K 0M n - e K c- a p g a  ^ c a  fiy 

n a c T 0T a  6-30 cm -1 ra  o m r a H . 1 0 2 8  Ba 7 0 3  cm -1 g a r u  xa- Ka T efipa H u m - ap u ra  

T e r u m - u  r o m - u m  n a cT 0T a- ap u  K 0M n - e K c- a p g a  n a p n a - a H ra H  Ba  roKopu  

n a cT 0T a- u  K o M n o H e H T a  n a H g o  fiÿ-agu. Y m f i y  ÿ 3 r a p u m - a p  H U K o T U H a M u g  Kofia-BT 

fiu-aH n u p u g u H  xa- K acu  a 3 0 T u  opK a- u  K o o p g u H a ^ H - a H u m u g a H  g a p a K  fie p u m u  

M y M K U H (u - 0 B a  1. ^ a g B a -  9 .).

3.1.3. Koôa^bT (II) a^TaTHHHr nceBgoaMHg^H KOMn^eKc 6npnKiviîaiapnHHHr

gepHBaTorpa^HK Ta^^H^H

C o ( C H 3 C O O ) 2 . A A K 0 , 5 H 2 O  1 1 0 0, 1 4 0 0, 1 7 0 0, 1 9 0 0, 2 2 5 0, 2 4 2 0 ^ H g o T e p M U K  

Ba 3 0 3 0, 3 6 5 0 Ba 4 3 7 0C  g a  ^K 3 0 T e p M U K  ^ $ $ e K r a a p ^ a  ^^a ' E u p u H n u  ^ H g o ^ $ $ e K T H u
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Ôÿ.umu 0,5H20  hh HÿK0.um u ôu.aH ôof.hk. KeHuHru ^HgoTepMHK ^$$eKT.ap 

KapÔaMug Mo.eKy.acuHH Ô0CKun.u napna.aHumura Ba a^TaMugHH nuKuô 

KeTumura x,aMga a^TaT rypyx.apHH napna.aHumura moc Ke.agu. YnTa 

^K30TepMHK ^$$eKT.ap TaôuaTH K0Mn.eKcHu opraHHK khcmhhh napna.aHumuHH 

Tyramura Ba TepM0.H3HH ra3cuM0H Max,cy.0T.apuHu ëHumura moc Ke.agu. 

TepM0.H3HH oxupru Max,cy.0Tu Co2O3 Ôÿ.agu (u .0Ba 2, pacM 1.)

Co(CH3COO)2 HK AA 2H2O ÔupuKMaHu KU3gupum ^^pHCHga 1080, 1270, 

1800, 238°, 2920, 3390C ga KaM uHTeHcuB ^HgoTepMHK ^$$eKT.ap Ba 4640, 5040 

x,aMga 5670C ga ynTa ^K30TepMHK ^$$eKT.ap Ky3aTH.agu. BupuHnu hkkh 

^Hgo^$$eKT.ap HKKHTa cyB Mo.eKy.acuHHHr napna.aHumura moc Ke.agu. 

150oC ga T r ^̂ pHCH ôÿHuna Macca HÿK0Tu.umu 9,58% (x,ucoô.aHraH 9,55%). 

KeHuHru ^HgoTepMHK ^$$eKT.ap xapaKTepu HHTpoKapôaMugHu 

KoopguHup.aHraH Mo.eKy.acuHH ôocKun.u napna.aHumura Ba a^TaMug x,aMga 

a^TaT rypyx,.apuHH a^pa.um ura moc. HHTeHCUB ^K30TepMHK ^$$eKT.ap naHgo 

Ôÿ.umu .uraHg.apHH opraHHK khcmhhh napna.aHumu Tyramu Ba TepM0.H3HH 

ra3cuM0H Max,cy.0T.apuHu ëHumu ôu.aH ôof. hk.

Co(CH3COO)2 TK A A 2H 2O gepuBaTorpaMMacuHu ATA ^^pHCHga TÿpTTa 

^HgoTepMHK ^^^eKT 1450, 1780, 2100, 2200 ga Ba ^K30TepMHK ^$$eKT.ap 2950, 

4000, 4460 Ba 5400, 5900C ga aHHK.aHraH. BupuHnu ^Hgo^$$eKTHH Ôÿ.umu hkkh 

Mo.eKy.a cyBHH nuKuô KeTumu ôu.aH ôof.hk. KeHuHru ^Hgo^$$eKT.ap 

TuoKapÔaMugHu, a^TaMugHH Ba a^TaT rypyxpu napna.aHumu Ba nuKuô 

KeTumura moc Ke.agu. BupuHnu TÿpTTa ^K30TepMHK ^$$eKT xapaKTepu opraHHK 

.uraHg.apHH napna.aHumu Tyramura Ba K0Ôa.bT cy.b^ug x,ocu. Ôÿ.umura moc 

Ke.agu. Oxupru ^K30^$$eKTHH naHgo Ôÿ.umu K0Ôa.bT cy.b^ugHH x,aB0 

Kuc.opogu ôu.aH Tatcup.amumu x,ucoôura K0Ôa.bT cy.b$aT x,ocu. Ôÿ.umu 

ÔH.aH Ô0F.HK.

Co(CH3COO)2 AAAHK2H2O K0Mn.eKcHu KU3gupum ^̂ pHCH 1420, 2100, 

2600, 2800, 3480 garu ^HgoTepMHK ^$$eKT.ap Ba 4800, 6400C garu ^K30TepMHK 

^^^eKT.ap ôu.aH xapaKTep.aHagu. BupuHnu ^HgoTepMHK ^$$eKT hkkh 

Mo.eKy.a cyB aæpanumu ôu.aH naHgo Ôÿ.agu. 2100C garu ^Hgo^$$eKT
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KoMnneKcHu cyroKgaHumura moc Kenagu, ôyHra opanuK cyBcu3 KoMnneKcHu 

cyroK xonra ÿTumu Mucon ôÿnagu. KefiuHru ^Hgo^$$eKTnap a^TaMug, 

HuKoTuHaMug Ba a^TaT rypyxnapHu hukuô KeTumu Ba napHanaHumu ôunaH 

ôopagu. 4800C garu uHTeHcuB ^K30^$$eKT KoMnneKcHu napHanaHumuHu 

Tyramura Ba TepMonapHanaHum MaxcynoTnapuHu ëHumura moc Kenagu. Üxupru 

KaM uHTeHcuB ^K30^^^eKTnap TepMonu3 MaxcynoTnapuHu $a3aBUH ÿTumnapura 

moc Kenagu.

Co(CH3CÜÜ)2 TK K 0,5H2Ü KoMnneKc ôupuKMaHuHr Ku.sgupum ^^pucu 

850, 1300,2100 garu ^HgoTepMUK ^$$eKTnap Ba 4100 xaMga 5300C garu 

^K30TepMUK ^^^eKTnap ôunaH xapaKTepnaHagu. EupuHHu ^$$eKTHu naôgo 

ôÿnumu 0,5H2ü  a^panumu ôunaH ôoFnuK. KefiuHru ^HgoTepMUK ^$$eKTnap 

TaôuaTu KapôaMug, TuoKapôaMug Ba a^TaT rypyxnapHu napHanaHumura moc 

Kenagu. 410oC garu ^K30^$$eKT TepMonu3 MaxcynoTnapuHu ëHumura Ba KoôantT 

cynt^ugu xocun ôÿnumura moc Kenagu. Üxupru ^K30TepMUK ^$$eKT KoôantT 

cynt^ugHu xaBo Kucnopogu ôunaH TatcupnamyBura moc Kenagu.

Co(CH3CÜÜ)2 K AHK H2Ü ôupuKMaHuHr Ku3gupum ^^pucuga 1200, 1680, 

2200, 2600 ga ^HgoTepMUK ^$$eKTnap Ba 3250, 5050 xaMga 6520C ga ^K30TepMUK 

^^^eKTnap Ky3aTunraH. EupuHHu ^Hgo^$$eKT KoMnneKcHu cyBcu3naHumura moc 

Kenagu. KeôuHru ^HgoTepMUK ^$$eKTnap KapôaMug, HuKoTuHaMug Ba cupKa 

KucnoTa aHuoHUHu ôocKUHnu napHanaHumu ôunaH xapaKTepnaHagu. HKKUTa 

^K30TepMUK ^^^eKTnap TaôuaTu napHanaHumHu oxupru ôockuhu Ba TepMonu3 

MaxcynoTnapuHu ëHumu ôunaH ôoFnuK. Üxupru KaM uHTeHcuB ^K30TepMUK 

^^^eKTHu naôgo ôÿnumu TepMonu3 MaxcynoTUHu $a3aBUH ÿTumura moc Kenagu.

Co(CH3CÜÜ)2 TK AHK H2Ü TapKuônu KoMnneKc ôupuKMaHuHr ëHum 

^^pucu 680, 1550, 2300, 2780C ga TÿpTTa ^HgoTepMUK Ba 3550, 4320, 4800, 5480, 

6100C ga ôemTa ^K30TepMUK ^$$eKTgaH uôopaT ôÿnagu. EupuHHu ^Hgo TepMUK 

^^^eKTHu naôgo ôÿnumu ôup MoneKyna cyBHu ôÿK0Tunumura moc Kenagu. 

KeôuHru yHTa ^HgoTepMUK ^$$eKTnap KoopguHupnaHraH TuoKapôaMug, 

HuKoTuHaMug MoneKynanapu Ba a^TaT rypyxnapHu napHanaHumuHu KÿpcaTagu. 

3550 Ba 4320C garu ^K30^$$eKTnap Macca ËÿK0Tunumu 9,05% ga ôopagu. 480oC
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garu ^K30^$$eKT Macca HÿK0Tu-umucu3 fiopagu. 5480C garu KaM uHeTHcuB 

^K30TepMUK ^$$eKT Kofia-BT cy-B$ug xocu- fiÿ-umu fiu-aH fiopaguraH 

napna-aHumHu oxupru fiocKunura xoc. Oxupru ^K30TepMUK ^$$eKT Kofia-BT 

cy-B^ugHu xaBo Kuc-opogu fiu-aH Tatcup-amufi Kofia-BT cy-B^aT xocu- 

Ku-umu fiu-aH fiopagu. KeHuHru KU3gupum xocu- fiÿ-raH Kofia-BT cy-B^aTHu 

napna-aHumura o-ufi Ke-agu.

Kofia-BT a^Tarau uKKUTa Typ-u aMug Mo-eKy-a-apu fiu-aH xocu- Ku-raH 

K0Mn-eKc fiupuKMa-apuHu TepMUK Tax-u- Ku-um HaTu^acuga KyHugaruna 

xy-oca Ku-um MyMKUH, TepMUK ^$$eKraapHu naHgo fiÿ-um xapaKTepu opraHUK 

-uraHg-ap TafiuaTura, TapKufiura Ba a ^ g o -  xaMga anuKa- -uraHg-apHUHr 

KoopguHaTi;uff-a.Hum ycy-ura fioF-uK fiÿ-agu. fflyHu xaM TatKug-am KepaKKu, 

Map^aHe^ Ba Kofia-BT a^TaraapuHUHr fiup xu- TapKufi-u K0Mn-eKc 

fiupuKMa-apu TepM0-u3Hu cuMfiaT xapaKTepura ^^a fiÿ-agu.

3.1.4. Ko6a^bT (II) a^TaTHHHr nceBgoaMHg^H KoMn^eKc

6HpHKMa^apHHH gH^^y3 ^aHTapH^Hm cneKTp^apn

MapKa3uH uohhu KypmoBUHu aHUK-am ynyH Kofia-BT (II) a^TaT K0Mn-eKcu 

gu^^y3 KaHTapu-um cneKTp-apu ëpgaMuga ÿpraHu-raH. ^agBa- 3.1 ga gu$$y3 

KaHTapu-um cneKTp-apu Tax-u-u HaTu^a-apu Ke-Tupu-raH. O -tu  

K00pguHau,uH-aHraH 0KTa^gpuK ëKu ^ceBgooKTa^gpuK fiupuKMa-ap yn Typgaru 

ÿTum-ap HaMoëH Ku-agu v1 - 4T1 (4F ) ^  4T2q, v2 - 4T1 (4F ) ^ 4A2 q, v3 - 4T1 (4F ) ^  

4T1q (P), y-apHUHr fiupopTacu xaM ^Hep^uH fiÿHuna 10Dq ra moc Ke-MaHgu; 

aMMo v2 - v1 ^Hep^uH-apu $apKu 10Dq ra TeHr [143, fieT 116].

1,9-2,2 uHTepBa-ga v2 / v1 ^Hep^uH-ap HucfiaTu ukku Ba-eHT-u Kofia-BTHu 

o-tu  KoopguHa^oH fiupuKMa-apura hkuh fiÿ-agu. KuHMaTura Kÿpa ^Ĥ  roKopu 

^Hep^uH Co(CH3COO)2^HK AA 2H2O TapKufi-u K0Mn-eKcga Ba ^Ĥ  KunuK 

^Hep^uH Co(CH3COO)2T K A H K H 2O fiupuKMara xoc.
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^agB a. 3.1

Koôa.bT (II) a^TaTHHHr K0Mn.eKC ôupHKMa.apuHH gu$$y3 KaHTapu.um cneKTp.apu HaTH^anapu

m m BupuKMa 6A1(S)

4T1 (4F ) ^
4̂  -1 T2q, cm ,

v1

4T1 (4F ) ^
4 -1A2 q, cm , 

v2

4T1 (4F ) ^  

4T1q (P), cm-1,

v3

v2 / v1 10Dq = 

v2 - v1

B, CM-
1

1 Co(CH3COOVKAA-2H2O 8150 16200 19400 1,99 8050 824,5

2 Co(CH3COO)2^TKAA-2H2O 8200 15300 18010 1,87 7100 724,3

3 C0(CH3C00)2^KTK0,5H20 8000 15000 19000 1,88 7000 806,3

4 C0(CH3C0 0 )2^TKAHKH20 8000 14800 18000 1,85 6800 736,7

5 Co(CH3C00VK ■ AHK ■ H2O 7100 14200 19500 2,00 7100 898,0

6 Co(CH3C00VAA ■■ AHK ■ 2H2O 7500 14500 19000 1,93 7000 838,3



HK-cneKTpocKonuK, gepuBaTorpa^uK Ba gu$$y3 KaÔTapunum cneKTpnapu 

HaTu^anapu acocuga KyôugaruHa xynoca Kunum MyMKUH, 

Co(CH3COO)2̂ HK ■ AA2H2ü , Co(CH3COO)2 •TK ■ HK ■ 2H2ü ,

Co(CH3COO)2TKAA-2H2ü , Co(CH3COO)2-HK-AHK-2H2ü  Ba

Co(CH3COO)2̂ AA AHK 2H2ü  TapKuônu KoMnneKc ôupuKManapga MapKasuô 

aT0M uKKUTa aMug MoneKynacu, uKKUTa cyB MoneKynacu Ba uKKUTa MoHogeHTaT 

a^TaT rypyxu KypmoBuga ôÿnagu. Co(CH3COO)2̂ KAHKH2ü  Ba 

Co(CH3COO)2T K A H K H 2ü  TapKuônu ôupuKManapga KoôantT aT0Mu 

TuoKapôaMug, HuKoTuHaMug MoneKynanapuHu onTUHryrypT Ba a30T aT0Mnapu, 

ôup MoneKyna, Ba ôuTTa MoHogeHTaT Ba ôuTTa ôugeHTaT a^TaT rypyxu 

KypmoBuga ôÿnagu. Co(CH3COO)2̂ K AHK H2ü  TapKuônu ôupuKMaga xaM 

UKKUTa ôugeHTaT a^TaT uohu Ba UKKUTa MoneKyna aMug ëpgaMuga KoôantT 

uohuhu onTu K00pguHa^u0H KypmoBura ^^a. 0,5 H2ü  Bogopog ôofu xucoôura 

ymnaô Typunagu Ba HucôaTaH nacT xapopaTga a^panagu.

3.2. HHKEÏÏb (II) A ^ T A T H H H r TyPÏÏH  AM H^ÏÏH KOOPf̂ H H A ^H O H

EHPHKMAÏÏAPH TAX^HÏÏ

3.2.1. HnKe^b (II) a^TaTHH nceBgoaMHg^H KoMnneKc SnpHKMa^apHHH

peHTreH^a3aBHH Tax^H^H

AyeTaMug, KapôaMug, TuoKapôaMug Ba ynapHUHr HUKent a^TaT ôunaH 

onguHgaH MatnyM KoMnneKcnapu, myHUHrgeK AHru cuHTe3 KunuHraH KoôantT 

(II) a^Tarau nceBgoaMugnu KoMnneKcnapuHu TeKucnuKnapapo Maco^acu Ba 

hucôuh uHTeHcuBnuKnapuHu TaKKocnam KÿpcaTumuHa, ynap ôup-ôupugaH $apK 

Kunagu, geMaK, nceBgoaMugoKoMnneKcnap uHguBugyan KpucTann naH^apara ^^a 

PacM 3.1. ga HUKen(II) a^TaTHUHr a^TaMug Ba HuKoTuHaMug ôunaH 

xocun KunraH KoMnneKc ôupuKMacu, HUKen(II) a^TaT, a^TaMug MoneKynacu Ba 

HUKoTUHaMugnapHUHr peTreHorpaMManapu KenTupunraH.

38



39

i------------------------1------------------------1------------------------- 1----------------------- 1----------------------- 1----------------------- 1------------------------- 1--------------------------1

68 60 52 4 4  36 28 20 1 2  4

20°
——

PacM. 3.1. PeffireHorpaMMa^ap;

NC5H4CONH2 (1), CH3CONH2 (2),
Nî(CH3COO)2 (3), Nî(CH3COO)2-NC5H4CONH2-CH3CONH2-H2O (4).



3pKUH aMug Mo-eKy-a-apu, HUKe-B (II) a^TaT Ba HUKe-B (II) an,eTaTHUHr 

a^TaMug Ba HUKoTUHaMug fiu-aH apa-am aMug-u K0Mn-eKc fiupuKMa-apuHUHr 

peHTreHorpaMMa-apugaH KÿpuHufi TypufiguKu, p̂KUH aMug-ap HUKe-B (II) 

a^TaT fiu-aH KoopguHup-aHraH xo-aTra ÿTumu fiu-aH y-apHUHr TeKuc-uK-ap 

apo Maco^a-apu xaMga no-aca-apHUHr HucfiuH uHTeHcuB-uK-apu ce3u-ap-u 

gapa^aga ÿ3rapraH. Ey ^ca ÿ3 HaBfiaTuga HHru KUMëBUH fiupuKMa xocu- 

fiÿ-raH-urugaH ga-o-ar fiepagu.

3.2.2. HnKe^b (II) a^TaTHH nceBgoaMHg^H KoMn^eKC 6npHKMa^apHHH H ^-

cneKTpocKonHK Tax^H^ Ku^um

Ni(CH3COO)2 A A H K H 2O TapKufi-u K0Mn-eKc fiupuKMaHUHr HK- 

cneKTp-apu KyHugaru nacT0Ta-ap fiu-aH xapaKTep-aHagu (cm -1):

3465 -v (0H)h2o , 3418 - vas (NH2)hk,aa, 3237 - 25 (NH2V ,  hk, 1720 - v (CO)hk,

5 (NH2)hk, 1656 - v (CO)aa, 5 (NH2V ,  1622 - 5 (H0H)h2o , 1619 - 5 (NH2V ,  hk, 

1572 - vas (COO), 1562 - vas (NO2V ,  1478 - v (CN)hk, 1406 - vs (COO), v (CN)aa 

1352 - 5 (CH3)aa, vs (N02)nk, 1143 - p (NH2V ,  1089 - p (NH2V ,  1060 - v 

(CN)hk, 1028 - p (CH3)aa, 967 - v ( C C ^ ,  v (CN)hk, 913 - v (CC)aa, 885 - v 

(CC)aa, 830 - v (CC)aa, 751 - 5 (NH2V ,  677 -  5 (C O O ^, 623 - 5 (NCO) hk, 549

- 5 (NCO)aa, 461 - 5 (CCN)aa.

Ni(CH3COO)2 A A T K H 2O TapKufi-u fiupuKMaHUHr HK-cneKTp-apuga 

3475 - v (0H)h2o, 3386 - vas (NH2)aa,tk, 3278 - vs (NH2)tk, 3178 - 25 (NH2)aa,tk, 

1678 - 5 (NH2)tk, 5 (HNC)tk, 1653 - v (CO)aa, 5 (NH2V ,  1616 - 5 (H0H)h2o, 5 

(NH2)aa, 1541 - v (COO), 1478 - v (CN)tk, 1417 - v (CN)aa, vs (COO), 1354 - 5 

(CH3)aa, 5 (CH3U , 1125 - p (NH2)aa, 1089 - v (CN)tk, 1035 - p (CH3)aa, 967 - v 

(C C U , 907- v (CC)aa, 826- p (NH2)tk, 724 - v (CS)tk, 677 -  5 (COO), 624 - 5 

(CS)tk, 549 - 5 (NCO)aa, 488 - 5 (NCN)tk, 467- 5 (CCN)aa, 417 -  5 (NCS)tk 

nacT0Ta-ap Ky3aTu-agu.

Ni(CH3COO)2 A AAHK2H 2O TapKufi-u fiupuKMaHUHr HK-cneKTp-apu

3460 - v (OH)H2O, 3396 - vas (NH2)AA,AHK, 3199 - 25 (NH2)AA, AHK,
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1674 - v (CO) ahk, 5 (NH2) ahk, 1652 - v (CO)aa, 5 (NH2V ,  1625 - 5 (NH2)aa,ahk, 

5 (HOH)h2o, 1600 - vk, 1550 -  vas (COO), 1500 - vk, 1440 - vs (COO),

1421 - v (CN)aa, vs (COO), 1342 - 5 (CH3)aa, 1201 - 5 (CCN)ahk,

1152 - p (NH2)aa, 1113 - p (NH2)ahk, 5 (CCN) ahk, 1063 - ô (CCN)ahk, 

v (CÜ)ahk, 1033 - vk, 990 - v (CC) ahk, 953 - v ( C C ^ , 911 - v (CC)aa,

830 - v (CC) ahk, 5 (CCC)ahk, 790 - v (CCN)ahk, 750 -  5 (CCN)ahk,

706 - ô (CO)ahk, 674 - 5 (CÜÜ), ô (CO)ahk, 622 - 5 (CÜ)ahk, 554 - 5 (NCÜ)aa, 

475 - 5 (CCN)aa garu HacToTanap ôunaH TaBcu^naHagu.

Ni(CH3COO)2 K A H K H 2O TapKuônu KoMnneKc ôupuKMaHuHr HK- 

cneKTpuga 3445 - v (OH)h2o, 3425 - vas (NH2)k, 3355 - vas (NH2)ahk, 3280 - 25 

(NH2)k, 3203 - 25 (NH2W ,  1678 - v (CÜ)ahk, 5 (NH2) ahk, 1673 - v (CO)k, 5 

(NH2)k, 1611 - 5 (NH2)k,ahk, 5 (HOH)h2o, 1600 -  vk, 1590 -  vk, 1580 - vas (COO), 

1480 - vk, 1476 - v (CN)k, 1420 - vs (COO), 1342 - v (CN)ahk, 5 (CH3U , 1201 - 5 

(CCN)ahk, 1160 - p (NH2)ahk, 1120 - 5 (CCN)ahk, 1050 - ô (CCN)ahk, vk, 1032 - 

p (NH2)k, vk, 980 - v (CC)ahk, 948 - v (CCW , 911 - v (CC)ahk, 837 - 5 (CCC)ahk, 

790 - 5 (NH2)k, 706 - ô (CO)ahk, 673 -  5 (COO), 622 - ô (CO)ahk,

600 - 5 (CNC)ahk, 5 (NCÜ)k, 535 - 5 (NCN)k, 5 (CÜ)ahk, 5 (CCC)ahk HacToTanap

aHuKnaHraH.

Ni(CH3COO)2 A H K H K H 2O ôupuKMaHuHr HK-cneKipu 3474 - v (OH)H2O, 

3400 - vas (NH2)hk, 3361 - v (NH2W ,  3240 - 25 (NH2V ,  3199 - 25 (NH2W ,  

1720 - v (CO)hk, 5 (NH2)hk, 1675 - v (CÜ)ahk, 5 (NH2)ahk, 1612 - 5 

(NH2) ahk,:^ 5 (HOH)h2o, 1600 -  vk, 1572 - v (NO2V ,  1544 - vas (C O O ^, 1477 - 

v (CN)hk, 1421 - vs (COO), 1344 - 5 (CH3U , 1201 - 5 (CCN)ahk, 1107 - p 

(NH2)ahk, 1064 - 5 (CCN)ahk, v (CN)hk, 1043 - 5 (NH2)ahk, vk, 1032 - vk, ô 

(CCN) ahk, 965 - v (CCW , 911 - v (CC)ahk, 826 - v (CC)ahk, 5 (CCC)ahk, 788 - 

5 (NH2)hk, 5 (CCN)ahk, 706 - ô (CO)ahk, 678 - 5(CÜÜU, 621 - ô (CO)ahk, 550

- 5 (NCÜ)hk, 481 - 5 (CÜ)aHk, 5 (CCC)aHk garu HacToTanap ôunaH 

xapaKTepnaHagu.

Ni(CH3COO)2 TK A H K H 2O TapKuônu KoMnneKc ôupuKMaHuHr HK- 

cneKTpuga 3468 - v (OH)h2o, 3485 - vas (NH2V ,  3345 - v (NH2)ahk, 3280 - vs



(NH2)tk , 3180 - 25 (NH2)tk,ahk, 1684 - v (CO)ahk, 5 (NH2)ahk, 1674 - 5 (NH2)tk , 

5 (HCN)tk , 1625 - 5 (NH2)ahk, 5(H 0H)h2o, 1600 - vk, 1579 - vk, 1563 - vas 

(COO), 1544 - vk, 1500 - vk, 1476 - v (CN)tk , 1457 - vk, 1419 - vs (COO), v 

(CN)ahk, 1343 -  5 (CH3U ,  1201 - 5 (CCN)ahk, 1086 - 5 (CCN)ahk, v (CO)ahk, v 

(CN)tk , 1049, 1026 - vk, ô (CCN)ahk, 964 - v ( C C ^ , 911 - v (CC)ahk, 5 

(CCC)ahk, 831 - v (CC)ahk, 789 - p (NH2)tk , 5 (CCN)ahk, 726 - v (CS)tk, 707 - ô 

(CO)ahk, 678 - 5 (COO), 622 - ô (CS)tk, 5 (NCS)tk , ô (CO)ahk, 485- 5 (NCN)tk , 

439 - 5 (NCS)tk garu nacT0Ta-ap aHUK-aHraH.

AA, K, TK, AHK -apHUHr K00pguHau,u_agaHMaraH Mo-eKy-a-apu Ba 

y-apHUHr HUKe-B (II) a^TaTu fiu-aH apa-am -uraH g-u fiupuKMa-apuHUHr HK- 

cneKTp-apuHu TaKKoc-amga KoopguHup-aHraH xo-aTra ÿTraHga aMug-apHUHr 

aHpuM nacT0Ta-apuHu KUHMaT-apu ÿ3rapumu Ky3aTu-agu. fflyHu xaM aHTum 

KepaKKu, HUKe-B (II) a ^ T a ra u  apa-am -uraH g-u K0Mn-eKc-apuHu cneKTp-apu 

MypaKKafi-uru Ty^afi-u aHpuM Ky3aTu-raH nacT0Ta-apHu moc rypyx-apHu 

TefipaHum-apura fioF-am umkohu fiÿ-Magu. Ammo roKopu ce3rup Kypu-MagaH 

$ofiga-aHum Ba cneKTp-apHu nyKyp Tax-u- Ku-um HaTu^acuga 

K00pguHau,uH-aHraH Mo-eKy-a-apHu xapaKTepucTUK nacT0Ta-apu ÿ3rapumuHu 

fiaxo-am, fiyHUHr HaTu^acuga aMug-apHu KoopguHa.Ti;uff.na.Hum ycy— apuHu 

aHUK-am umkohu TyFu-gu.

HuKe- (II) an,eTaTHUHr a^TaM ug-u Ba KapfiaMug-u K0Mn-eKc-apuga C=O 

fioFHUHr Ba-eHT TefipaHum-apu 3-9, 5 Ba 15-55 cm-1 ra  nacaHca, moc paBumga 

a^TaMug Ba KapfiaMug ynyH C-N fioFHUHr Ba-eHT TefipaHum-apu AA, K ynyH 

11-25, 14-19 cm-1 ra  omagu. TuoKapfiaMug-u K0Mn-eKc-apga 1413 cm-1 ga 

nacT0Ta ÿ3rapumuHu Ky3aTum umkohuhtu HÿK, nyHKu y a^TaT rypyxuHUHr KeHr 

nu3UFu fiu-aH Kon-aHagu. Ammo cneKTpHu nacT nacT0Ta-u coxacuga CS(NH2)2 

HUHr 730 Ba 630 cm-1 garu nacT0Ta-apuHu 43-44 ra  nacaHumu Ky3aTu-agu. 

CneKTpga nacT0Ta-apHUHr fiyHgaH ÿ3rapumuHu ^aKaT TuoKapfiaMug HUKe-B 

aT0Mu fiu-aH o-TUHryrypT opKa-u K00p,guHa.Ti;uff.na.Humu fiu-aH TymyHTupum 

MyMKUH. HuKoTUHaMugHUHr ^pKUH Mo-eKy-acuga xa-Ka nacT0Tacu 1594 cm-1 ga 

Ky3aTu-agu, K0Mn-eKc-apga ^ca fiy nacT0Ta 2-8 cm-1 ra  omraH. 1029 Ba 703 cm-1
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garu xa.Ka TeôpaHum.apura Terum.u roTunum nacT0Ta.apu K0Mn.eKC.apga 

napna.aHraH Ba roKopu nacT0Ta.u KoMnoHeHTa naôgo Ôÿ.agu. Ymôy 

ÿ3rapum.ap HHKoTHHaMHg HHKe.b ôu.aH nupuguH xa.Kacu a30TH opKa.u 

K00pgHHaTTHfl.a.HHmuga.H gapaK Ôepumu MyMKHH. AqeTaT rypyx.apuHH 

KoopgHHaTTHfl.aHHmu HHKe.b a^TaT TeTparugpaTgaru Kaôu MoHogeHTaT ôÿ.uô 

K0.agu(H .0Ba 1. ^agB a. 9.).

3.2.3. HnKe^b (II) aueTaTHH nceBgoaMHg^H KOMn^eKc ônpHKMa^apHHH

gepHBaTorpa^HK ÿpraHHm

Ni(CH3COO)4 K A A 4 H 2O K0Mn.eKC ôupuKMaHHHr KU3gupum ^^pHCHga 

1000, 1450, 2220, 3000 ga ^HgoTepMHK ^$$eKT.ap Ba 4380C ga ^K30TepMHK 

^$$eKT HaMoëH Ôÿ.agu. BupuHnu ^Hgo^$$eKT Ôup Mo.eKy.a cyBHH nuKumura 

moc Ke.agu. YnTa Mo.eKy.a cyBHH nuKumu x,apopaTHH KÿTapu.umura caôaô 

Ôÿ.agu. KeËHHru HKKHTa ^Hgo^$$eKT.ap xapaKTepu a^TaMug Ba KapôaMugHH 

Ô0CKun.u napna.aHumu ôu.aH TymyHTupH.agH. Oxupru HHTeHCHB ^K30TepMHK 

^^^eKT napna.aHumHH Tyramura Ba TepM0.H3 Max,cy.0T.apuHH HHKe.b oKCugu 

x,ocu. KU.HÔ ëHumura moc Ke.agu.

Ni(CH3COO)2 TKAA4H 2O ôupuKMa gepuBaTorpaMMacu ^TA cuga 980, 

1200, 1440, 1860, 2180, 8450 ^Hgo^$$eKT.ap Ba 4080, 4880 Ba 5280 C ga 

^K30^$$eKT.ap Ky3aTH.raH. BupuHnu hkkh ^Hgo^$$eKT hkkh Mo.eKy.a cyBHH 

nuKumura moc Ke.agu. YnuHnu ^Hgo^$$eKT K0Mn.eKCHu cyBCH3.aHumuHH 

Ôu.gupagu' 1860, 2180 garu ^Hgo^$$eKT.ap Ba 4080 C garu ^K30^$$eKT 

a^TaMug Mo.eKy.acuHH nuKuô KeTumu, TuoKapÔaMugHu K00pgHHa^Ha.aH^aH 

Mo.eKy.acuHH Ba Ô0F.aHraH a^TaT rypyxgapuHH napna.aHumu ôu.gHpagH. 

4880 C garu ^K30^$$eKT TepM0.H3HH ra3CHM0H Max,cy.0T.apuHu ëHumura moc 

Ke.agu. 5280 ga HHTeHCHB ^K30^$$eKT x,ocu. ôÿ.raH HHKe.b cy.b^ugHH x,aB0 

Kuc.opogu ôu.aH Tatcup.amuô HHKe.b cy.b^aTra ÿTumuHH Ôu.gupagu [142]. 

7600 C gaH roKopuga HHKe.b cy.b$aT HHKe.b oKCugu x,ocu. kh.hô napna.aHagu. 

ByHH 845oC ga naôgo ôÿ.raH ^K30TepMHK ^$$eKTgaH Kÿpum MyMKHH.
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Ni(CH3CÜÜ)2 AHK AA-2H2ü  ôupuKMaHuHr KU3gupum ^^punapu 1380, 

1800, 2500, 2820 garu ^Hgo^$$eKTnap Ba 4050-5970C garu UKKUTa ^K30TepMUK 

^^^eKTnap ôunaH xapaKTepnaHagu. EupuHHu ^Hgo^$$eKTHu naôgo ôÿnumu 

ukku MoneKyna cyB a^panumu ôunaH ôopagu. KeôuHru ukku ^Hgo^$$eKT 

KoopguHa^anaHraH a^TaMug MoneKynacuHu HUKumura moc Kenagu. 2820 garu 

^Hgo^$$eKT ôÿnumu a^TaT rypyxHu Ba KoopguHa^anaHraH HuKoruHaMugHu 

napHanaHumura ôoFnuK ôÿnagu. 4050C garu uHTeHcuB ^K30TepMUK ^$$eKT 

ôÿnumu KoMnneKc MoneKynacuHu opraHUK kucmu napHanaHumu Tyramura Ba 

TepMonu3Hu ra3cuM0H MaxcynoTnapuHu ëHumura moc Kenagu. Üxupru KaM 

uHTeHcuB ^K30^^^eKT TepMonu3 MaxcynoTUHu xaBo Kucnopogu ôunaH 

TatcupnamyBu xucoôura ôopagu.

Ni(CH3CÜÜ)4 AHK K-2H2ü  TapKuônu ôupuKMaHuHr KU3gupum ^TA cu 

1380, 2230, 2820, 7900 ^Hgo^$$eKTnap Ba 4640C ^K30^$$eKT^a ^^a, ynapHUHr 

ôupuHHucu ukku MoneKyna cyB HUKumura moc Kenagu. 1080-1560C opanuFuga 

Macca ôÿK0Tunumu 9,02%, xucoônaHraH 9,13%. KeôuHru ukku ^Hgo^$$eKTnap 

xapaKTepu KoopguHa^anaHraH KapôaMug, HuKoTuHaMug Ba a^TaT rypyxnapHu 

gecrpy^uacu xucoôura cyBcu3 KoMnneKcHu napHanaHumu ôunaH 

TymyHTupunagu. 4640C garu roKopu uHTeHcuB ^K30TepMUK ^$$eKT ôup BaKTga 

napHanaHumra Ba TepMonu3 MaxcynoTnapuHu ëHumura moc Kenagu. Üxupru 

^Hgo^$$eKT ôup ^ou3 ôÿK0Tunum ôunaH ôopagu.

Ni(CH3CÜÜ)2 AHK HK 2H2Ü KoMnneKc ôupuKMaHuHr KU3gupum ^^pucu 

1320, 2080, 2900, 3280, 3750 ga ^HgoTepMUK ^$$eKTnap Ba 5190 xaMga 7300C ga 

UKKUTa ^K30TepMUK ^$$eKT^a ^^a, ynapHUHr ôupuHHucu ukku MoneKyna cyBHu 

HUKumura moc Kenagu. KeôuHru ^Hgo^$$eKTnap HUTpoKapôaMug, HuKoTuHaMug 

Ba a^TaT rypyxHu ôocKUHnu napHanaHumu ôunaH ôopagu. HHTeHcuB 

^K30TepMUK ^^^eKTHu nafigo ôÿnumu KoMnneKcHu opraHUK kucmuhu 

napHanaHumu Ba TepMonu3 MaxcynoTnapuHu ëHumu ôunaH ôoFnuK. 7300 garu 

oxupru ^K30^$$eKT MaccaHu KaM ôÿK0Tunumu ôunaH ôopagu.

Ni(CH3CÜÜ)4 AHKTK-2H2ü  TapKuônu KoMnneKc ôupuKMaHuHr 

KU3gupum ^^pucuga 1300, 1600, 1700, 1850, 2200 Ba 8480 ga ^Hgo^$$eKTnap
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x,aMga 2790, 4200, 4900, 5620 Ba 6620C ga ^K30^$$eKT.ap Ky3aTH.agu. BupuHnu 

hkkh ^HgoTepMHK ^$$eKT TaôuaTu Ôup Mo.eKy.a cyBHH nuKumu ôu.aH ôof. hk. 

KeÔHHru ^Hgo^^^eKT.ap xapaKTepu K00pgHHa^Ha.aH^aH TuoKapôaMug, 

HHKoTHHaMHg Ba HKKHTa ôoF.aHraH a^TaT rypyx,HHH Ô0CKun.u napna.aHumu 

ôu.aH moc Ôÿ.agu. KeËHHru TÿpTTa ^K30TepMHK ^$$eKTHH naôgo Ôÿ.umu 

K0Mn.eKCHu opraHHK khcmhhh napna.aHumu gaB0M Ku.umu Ba TepM0.H3 

Max,cy.0T.apu ëHumura xoc Ôÿ.agu. 6620C garu ^K30^$$eKT HHKe.b cy.b^aT 

xpcu. Ôÿ.umura moc Ke.agu. Oxupru 8480C garu ^K30TepMHK ^$$eKT HHKe.b 

cy.b^aTHH napna.aHHÔ HHKe.b oKCugura ÿTumu ôu.aH TymyHH.agu.

HuKe.b a^Tarau HKKHTa Typ.u aMug.ap ôu.aH K0Mn.eKC 

ôupHKMa.apuHH TepMHK Tax.u. Ku.um HaTH^acuga K0Mn.eKC.apHH TepMHK 

xocca.apu anuKa. .uraHg.ap TaôuaTura, ôupuKMa TapKHÔura, 

KoopguHaTi;Hfl.a.HHm ycy.ura Ba HHKe.b hohhhh reoMeTpuK K0H^H^ypa^HacH^a 

Ô0F.HK.uru aHHK.aHgu.

3.2.4. HnKe^b (II) a^TaTHH Ni(CH3C00)2'K-AHK-2H20  TapKHÔ^H

nceBgoaMHg^H KOMn^eKc SnpHKMacHHH KBaHT-KHMëBHH ^Hcoô^am

no.u^yH ^uoH a. .uraHg.apHH goHop aT0M.apuHu paK0ÔaT.u 

K00pgHHa^HacHHH ÿpraHum K00pgHHa^H0H KHMëHUHr Myx,HM MyaMMo.apugaH 

Xucoô.aHagu. Ymôy MyaMMoHH Tÿ.HK enum ynyH Kÿn MHKgopga x,apa^aT Ba 

BaKT Ta.aô Ku.agu. fflyHHHr ynyH x,03upru BaKTga .uraHg.apHH goHop 

MapKa3.apuHH pea^uoH K0Ôu.uflTHHH ôamopaT Ku.um ynyH ^.eKTpoH 

Ty3H.umuHH Tax,.u. Ku.um Ba x,ucoô.amHH KBaHT KHMëBHÔ ycy..apura KaTTa 

^tTHÔop KapaTu.M0Kga. AHHK.aHumuna, opraHHK M0.eKy.a.ap 

K0H^0pMa^HacHHH ÿ3rapumu Ba .uraHg.apHH K00pgHHa^Ha.aH^aH xo.aTra 

ÿTumu aT0M.apga 3apag.apHH ce3u.ap.u KaÔTa TaKCHM.aHumura o.uô Ke.agu 

Ba nerapa opÔHTa..ap ^Hep^HacH^a Tatcup Ku.agu, Ôy ^ca peaKu,uoH K0Ôu.uaTHu 

Ba TaH.aHraH no.u^yH ^uoH a. opraHHK ôupuKMa.apHHHr ÿcuM.HK.apHu 

ÿcTupyBnu xocca.apuHH KynaÔTupumHu pocT.amra hmkoh apaTagu.
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fflyHUHr ynyH fiu3HUHr TagKUK0T ofiteKT-apu cu^aTuga HUKe-B Ba pyx 

a^TaraapuHu a^TaMug, KapfiaMug, HUKoTUHaMug fiu-aH nceBgoaMug-u 

K0Mn-eKc-apu o-uHgu.

X,ucofi-amnap apuM ^M^upuK ycy- hyperChem 7.5 ga PM3 ^KUH-amyBuga 

o-ufi fiopu-raH. HuKe-B K0Mn-eKcu ynyH yMyMUH xucofi-aHraH opfiuTa--ap 

cohu 44 TaHu TamKu- Ku-gu.

OnTUMa—amraH ^Hep êTUK napaMeTp-ap -  xocu- fiÿ-um uccuK-uru, 

^geKTpoH ^Hep^uacu, Tÿ-UK ^Hep^ua, agpo-apHu uTapu-um ^Hep^uacu, 

u30-up-aHraH aT0M ^Hep^ua Ba guno-B M0MeHT-ap ^agBa- 3.2. ga Ke-Tupu-raH.

X,ocu- fiÿ-um ^Hep^uacu, fioF ^Hep^uacu, Tÿ-UK ^Hep^ua Ba guno-B M0MeHT 

KUHMaT-apu Tax-u-u KÿpcaTumuna, MapKa3uH aT0M, fiup -uraHg TafiuaTu 

ÿ3rapumu Ba Mo-eKy-ap MaccaHu opTumu fiu-aH roKopugaru KÿpcaTKun-ap xaM 

opTufi fiopagu. 3-eKTpoH ^Hep^ua, agpo-apHu uTapu-um ^Hep^uacu Ba 

u30-up-aHraH aT0M-ap ^Hep^uagapu ^ca HUKe-B K0Mn-eKcugaH pyx 

K0Mn-eKcura ÿTumga nacaagu.

ÂT0M-apga 3apa-apHu xucofi-am HaTu^a-apu Ba Mo-eKy-agaru aT0M-ap 

KoopguHaTa-apu u -0Ba 1, ^agBa- 4 ga Ke-Tupu-raH. AyeTaMug, KapfiaMug Ba 

HUKoTUHaMug Mo-eKy-a-apu p̂KUH xo-gaH K00pguHa^uÆ-aH^aH xo-aTra 

ÿTumga ^geKTpoH 3un-uK moc paBumga HUKe-B Ba pyx aT0M-apura cu-numu 

Ty^aH-u aT0M-apga 3apag TaKcuM-aHumu ce3u-ap-u ÿ3rapagu.

HKKa-a K0Mn-eKcHu K00pguHa^u0H TyryH-apu TpuroHa- fiunpu3Ma 

xapaKTepra ^^a fiÿ-agu (u-0Ba 2. PacM 7,8).

fflyHgafi Ku-ufi, KBaHT KUMëBUH TagKUK0T-ap acocuga a^TaMug, KapfiaMug 

Ba HUKoTUHaMug Mo-eKy-a-apu K00pguHa^uÆ-aH^aH xo-aTra ÿTumuga ^geKTpoH 

3un-uK MeTa-- aT0Mu tomoh cu-^um u HaTu^acuga aT0M-apuga 3apag-ap 

ÿ3rapumu cogup fiÿ-umu Ky3aTu-gu. X,ucofi-afi Tonu-raH ^Hep êTUK Ba 

reoMeTpuK napaMeTp-ap MatgyM0TH0Ma maK-uga um-aTu-agu. KoopguHa^uoH 

TyryH reoMepuacu aHUK-aHraH Ba y-ap gacraafiKu HUKe-B a^TaT 

TeTparugpaTgaH KecKUH $apK Ku-umu KÿpcaTu-gu.
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^agB a^  3.2

Ni (CH3COO)2-CO(NH2)2-NC5H4CONH2- 2H2O ôupuKMacuHu ^Hep êTUK KÿpcaTKUHnapuHu onTUMannamraH KUHMaraapu

3HepreTUK KaTTanuKnap homu YnH0B

ôupnuru

EupuKMa

Ni(CH3COO)2^CO(NH2)2^ NC5H4CONH2  ̂2H2O

X,ocun ôÿnum uccuKnuru KKan/Mont -7775,068

3neKTpoH ^Hep^uacu KKan/Mont 1184419,566

TÿnuK ^Hep^ufl KKan/Mont -11728,170

^gponapHu uTapunum 

^Hep^uacu

KKan/Mont 992929,615

Eof ^Hep^uflcu KKan/Mont -11728,170

H3onupnaHraH aT0Mnap 

^Hep^uacu

KKan/Mont -179761,781

^unon MoMeHTu ^eôaô 13,396
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HK,-cneKTpocKonuK, gepuBaTorpa^uK Ba KBaHT-KUMëBUH TagKUK0Tnap

KoMnneKc ôupuKManapga MapKasuô aT0M MoHogeHTaT a^TaT rypyxnapHu UKKUTa 

Ba UKKUTa cyB MoneKynanapuHu UKKUTa Kucnopog aT0Mu xaMga UKKUTa 

nuraHgnapHu Typnu MoneKynanapu ôunaH ÿpanraH ôÿnagu. TÿpT MoneKyna cyB 

TyTraH KoMnneKcnapga ^ca ukku MoneKyna cyB Bogopog ôoFnap xucoôura ymnaô 

Typunagu.

3.3. MHC (II) A ^ T A T H H H r nC E B ^O A M H ^^H  KOOPf̂ H H A ^H O H

EHPHKMA^APH TA X ^H ^H

3.3.1. Mhc (II) aueTaTHH nceBgoaMHg^H KoMnneKc SnpHKMa^apHHH

peHTreH^a3aBHH Ta^nn^H

AqeTaMug, KapôaMug, TuoKapôaMug, HuKoTuHaMug Ba ynapHUHr Muc(II) 

a^TaT ôunaH onguHgaH MatnyM KoMnneKcnapu, myHUHrgeK AHru cuHTe3 

KunuHraH muc (II) a^Tarau nceBgoaMugnu KoMnneKc ôupKManapuHu 

TeKucnuKnapapo Maco^anapu Ba hucôuh uHTeHcuBnuKnapuHu TaKKocnam 

KÿpcaTumuHa, ynap ôup-ôupugaH KecKUH $apK Kunagu, geMaK, 

nceBgoaMugoKoMnneKcnap uHguBugyan KpucTann naH^apara ^^a.

Ni(CH3CÜÜ)2 ■ AA ■ AHK ■ 2H2ü , 

Ni(CH3CÜÜ)2 ■ TK ■ AHK ■ 2H2ü ,

acocuga aHUKnaHumuHa, Ni(CH3CÜÜ)2 ■ AA■ TK 4H2ü , 

Ni(CH3CÜÜ)2 ■ K ■ AHK ■ 2H2ü , 

Ni(CH3CÜÜ)2 A A K 0,5H 2Ü TapKuônu



49

i------------------------1------------------------ 1------------------------ 1------------------------ 1------------------------ 1------------------------1----------------------- 1--------------------------- 1

68 60 52 4 4  36 28 20 1 2  4

20°
—

PacM. 3.2. PeffireHorpaMMa^ap;

CH3CONH2 (1), NC5H4CONH2 (2), 
Cu2(CHaC00)4-2H20 (3), ^ (C H aC O O ^C H aC O N H ^N C s^C O N H  (4).
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3.3.2. Mhc (II) aueTaTHH nceBgoaMug^H KoMn^eKC 6upuKMa^apHHHHr H ^-

cneKTpocKonHK Tax^u^u

KoMn-eKc fiupuKMa Cu2(CH3COO)4-A A H K H 2O HUHr HK-cneKTp-apu 

3448- v (0 H)h2o , 3427 - vas (NH2)hk, 3385 - vas (NH2)aa, 3271 - 25 ( N H V  

3189 - 25 (NH2)aa, 1689 - v (CO)hk, 5 (NH2V ,  1652 - v (CO)aa, 5 (NH2V ,

1616 - 5 (NH2)aa, hk, 5 (H0 H)h2o , 1582 - v (NO2V ,  1541 - vas (COO),

1472 - v (CN)hk, 1447 - vs (COO), 1420 - v (CN)aa, 1346 - 5 (CH3V  a*,

1310 - vs (N02)hk, 1183 - p (NH2)aa, 1096 - p (NH2V ,  1027 - p (CH3) aa,

948 - v (C C ^ , 913 - v (CC)aa, 791 - 5 (NH2V ,  690 -  5 (C O O ^,

629 - 5 (NCO)hk, 528 - 5 (NCO)AA, 481 - 5 (CCN)aa nacT0Ta-ap fiu-aH 

xapaKTep-aHagu (u-0Ba 2, pacM 13,14).

Cu2(CH3COO)4-AATK-2H2O TapKufi-u K0Mn-eKc fiupuKMaHUHr HK- 

cneKTpuga 3416 - v (0 H)h2o, 3382 - vas (NH2)aa,tk, 3334 - vs (NH2)tk, 3234 - 25 

(NH2)aa, 1665 - 5 (NH2)tk, 1652 - v (CO)aa, 5 (NH2)aa, 1612 - 5 (H0 H)h2o,

1607 - 5 (NH2)aa, 1563 - vas (COO), 1513, 1481 - v (CN)tk, 1421 - vs (COO),

1402 - v (CN)aa, 1337 - 5 (CH3)aa, a*, 1102 - p (NH2)aa, 1035 - p (CH3V ,

948 - v (C C U , 897- v (CC)aa, 812- p (NH2)tk, 690 - v (CS)tk, 665 - 5 (COO), 

627 - ô (CS)tk, 569 - 5 (NCO)aa, 461 - 5 (NCN)tk, 454- 5 (NCS)tk nacT0Ta-ap 

Ky3aTu-agu.

KoMn-eKc fiupuKMa Cu2(CH3COO)4-AAAHK HUHr HK-cneKTp-apu 

3542 - v (0 H)h2o, 3375 - vas (NH2) AA,AHK, 3307 - v (0 H)h2o, 3250 - vs (NH2) AHK, 

3225 - 25 (NH2)aa, ahk, 1689 - v (CO)ahk, 5 (NH2W ,  1652 - v (CO)aa,

5 (NH2)aa, 1617 - 5 (NH2)aa,ahk, 5 (H0H)h2o, 1600 - vk, 1574 - vas (COO),

1515 - vk, 1437 - vs (COO), vk, 1406 - v (CN)aa, 1350 - 5 ( C ^ aa^.,

1201 - 5 (CCN)ahk, 1152 - p (NH2V ,  1133 - p (NH2)ahk, 1100 - 5 (CCN)ahk,

1052 - vk, ô (CCN)ahk, v (CO)ahk, 1030 - vk, 980 - v (CC)ahk, 950 - v (CCW , 

842 - v (CC)ahk, 5 (CCC)ahk, 797 - v (CCN)ahk, 763 -  5 (CCN)ahk,

708 - ô (CO)ahk, 686 - 5 (COO), 627 - ô (CO)ahk, 521 - 5 (NCO)aa,



453 - 5 (CCN)aa HacToTa ôunaH xapaKTepnaHagu.

Cu2(CH3COO)4 K A H K H 2O KoMnneKc ôupuKMaHuHr HK,-cneKipnapuga 

3537 - v (OH)h2o, 3450 - vas (NH2)k, 3419 - v (OH)h2o, 3387 - v (NH2)ahk, 3320 - 

vs (NH2)k, 3263 - 25 (NH2)k, 3219 - 25 (NH2)ahk, 1691 - v (CO)ahk, 5 (NH2)ahk, 

1673 - v (CO)k, 5 (NH2)k, 1614 - 5 (NH2)k,ahk, 5 (HOH)h2o, vk, 1539 - vas (COO), 

1502 - vk, 1470 - v (CN)k, 1440 - vs (COO), 1387 - v (CN)ahk, 5 (CCN)ahk,

1356 - 5 (CH3U , 1201 - 5 (CCN)ahk, 1146 - p (NH2)ahk,k, 1093 - 5 (CCN)ahk,

1053 - vk, p (NH2)k, 1033 - vk, ô (CCN)ahk, 978 - v (CC) a*,ahk, 825 - v (CC)ahk, 

5 (CCC)ahk, 783 - 5 (NH2)k, 753 - 5 (CCN)ahk, 707 - ô (CO)ahk, 688 - 5 (COO), 

646, 628 - ô (CO)ahk, 5 (CNC)ahk, 5 (NCO)k, 548 - 5 (NCN)k, 481 - 5 (CÜ)ahk,

5 (CCC)aHk HacToTanap aHuKnaHraH.

Cu2(CH3COO)4- HKAHK3H2O TapKuônu KoMnneKc ôupuKMaHuHr HK- 

cneKTpnapu 3457 - v (OH)H2O, 3421 - vas (NH2)hk, 3369 - v (NH2)aHk, 3279 - 25 

(NH2)hk, 3200 - 25 (NH2)ahk, 1683, 1661 - v (CO)hk,ahk, 5 (NH2) HK,AHK,

1620 - 5 (HOH)h2o, 5 (NH2) hk,ahk, 1608 - vk, 1563 - vas (NO)Hk 1541 - vas 

(COO), 1506 - v (CN)hk, vk, 1441 - vs (COO), vk, 5 (CCN)ahk, 1364 v (CN)ahk, 5 

(CCN)ahk, 1312 - vs (N02)hk, 1201 - 5 (CCN)ahk, 1133 - p (NH2)ahk, 5 (CCN)ahk, 

p (NH2)hk, 1059 - ô (CCN)ahk, v (CN)hk, vk, 1033 - vk, ô (CCN)ahk, 1000 - v 

(CC)ahk, v (CN)hk, 944 - v (CCW , 897, 831 - v (CC)ahk, 5 (CCC)ahk, 810 - 5 

(NH2)hk, 5 (CCN)ahk, 707 - ô (CO)ahk, 691 - 5 (CO)ahk, 649 - 5(CÜÜ), 628 - ô 

(CO)ahk, 580 - 5 (NCü)hk, 520 - 5 (CO)Ahk, 5 (CCC)aHk HacToTanap ôunaH 

xapaKTepnaHagu.

KoMnneKc ôupuKMa Cu2(CH3COO)4 TKAHK4H 2O HUHr HK,-cneKipuHu 

roTunum coxacuga 3538, 3416 - v (OH)H2O, 3380 - vas (NH2)tk, 3317 - v

(NH2)ahk, 3265 - vs (NH2)tk, 3215 - 25 (NH2)tk,ahk, 1692 - v (CO)ahk, 5 

(NH2)ahk,tk, 1614 -  5 (H0H)h2o, 5 (NH2)ahk,, vk, 1562, 1544 - vas (CÜÜ), 1502 - 

vk, v (CN)tk, 1446, 1423 - vs(CÜÜ), 1386 - v (CS)tk, 1357 - 5 (CH3U , 1201 - 5 

(CCN)ahk, 1133 - 5 (CCN)ahk, 1093 - v (CN)tk, 5 (CCN)ahk, v (CO)ahk, 1053, 

1032 - vk, ô (CCN)ahk, 1009 - v (CC)ahk, 964 - v (CCW , 784 - p (NH2V ,  757 - 5 

(CCN)ahk,709 - ô (CO)ahk, 689 - v (CS)tk, 650 - 5 (CÜÜ), 622 - ô (CS)tk, ô
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(CO)ahk, 521 - 5 (CO)ahk, 5 (CCC)ahk, 487 - 5 (NCN)tk, 420 - 5 (NCS)tk 

nacT0Ta-ap aHUK-aHraH.

AA, K, TK, HK, AHK -apHUHr K00pguHa^ua-aHMa^aH Mo-eKy-a-apu Ba 

y-apHUHr muc (II) a^TaTu fiu-aH apa-am-uraHg-u fiupuKMa-apuHUHr HK- 

cneKTp-apuHu TaKKoc-amga KoopguHup-aHraH xo-aTra ÿTraHga aMug-apHUHr 

aHpuM nacT0Ta-apuHu KUHMaraapu ÿ3rapumu Ky3aTu-agu. fflyHu xaM aHTum 

KepaKKu, muc (II) a^TaTHu apa-am-uraHg-u K0Mn-eKc-apuHu cneKTp-apu 

MypaKKafi-uru Ty^aH-u aHpuM Ky3aTu-raH nacT0Ta-apHu moc rypyx-apHu 

TefipaHum-apura fioF-am umkohu fiÿ-Magu. Ammo roKopu ce3rup Kypu-MagaH 

$ofiga-aHum Ba cneKTp-apHu nyKyp Tax-u- Ku-um HaTu^acuga 

K00pguHa^ua-aH^aH Mo-eKy-a-apHu xapaKTepucTUK nacT0Ta-apu ÿ3rapumuHu 

fiaxo-am, fiyHUHr HaTu^acuga aMug-apHu KoopguHan;uff.na.Hum ycy—apuHu 

aHUK-am umkohu TyFu-gu.

KapfiaMug-u Ba HUTpoKapfiaMug-u K0Mn-eKc-apuga C=O fioFHUHr Ba-eHT 

TefipaHum-apu 2-8, Ba 25-65 cm-1 ra nacaHca. AyeTaMug-u K0Mn-eKc-apga 

ymfiy nu3UK fiomKa KapfioHu- rypyx-ap nu3UK-apu fiu-aH Tÿcu-agu. ffly BaKTga 

C-N fioFHUHr Ba-eHT TefipaHum-apu AA, K Ba HK ynyH 7-40, 6-16 u 12-48 cm-1 

ra omagu, TuoKapfiaMug-u K0Mn-eKc-apga 1413 cm-1 ga nacT0Ta ÿ3rapumuHu 

Ky3aTum umkohuatu HÿK, nyHKu y a^TaT rypyxuHUHr KeHr nu3UFu fiu-aH 

Kon-aHagu. Ammo cneKTpHu nacT nacT0Ta-u coxacuga CS(NH2)2 HUHr 730 Ba

630 cm-1 garu nacT0Ta-apuHu 41-43 Ba 8-10 cm-1 ra nacaHumu Ky3aTu-agu. 

CneKTpga nacT0Ta-apHUHr fiyHgaH ÿ3rapumuHu $aKaT TuoKapfiaMug muc aT0Mu 

fiu-aH o-TUHryrypT opKa-u K00pguHa^ua-aHumu fiu-aH TymyHTupum MyMKUH. 

HuKoTUHaMugHUHr p̂KUH Mo-eKy-acuga xa-Ka nacT0Tacu 1594 cm-1 ga 

Ky3aTu-agu, K0Mn-eKc-apga ^ca fiy nacT0Ta 14-23 cm-1 ra omraH. fflyHu xaM 

aHTum KepaKKu, cneKTpHu ymfiy coxacuga vas(COO) cneKTp-apu xaM 

Ky3aTu-agu, aMMo y-ap v (xa-Ka) ÿ3rapumuHu Ky3aTumra xa-aKUT fiepMaHgu. 

1029 Ba 703 cm-1 garu xa-Ka TefipaHum-apura Terum-u roTu-um nacT0Ta-apu 

K0Mn-eKc-apga napna-aHraH Ba roKopu nacT0Ta-u KoMnoHeHTa naHgo fiÿ-agu. 

Ymfiy ÿ3rapum-ap HUKoTUHaMug muc fiu-aH nupuguH xa-Kacu a30Tu opKa-u
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K00pgHHauHff.a.HHmHga.H gapaK Ôepumu MyMKHH. AyeTaT rypyx.apuHH 

KoopgHHaTTHfl.a.HHmu gacT.aÔKH a^TaTgaru Kaôu ôugeHTaT -  KÿnpuK.u ôÿ.uô 

Ko.agu [2].
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^agBan.3.3.

Muc a^Tarau TuoKapôaMug, HuKoTuHaMug ôunaH Cu2(CH3COO)4̂ CH3CONH2̂ NC5H4CONH2 TapKuônu KoMnneKcuHu

^Hep êTUK napaMeTpnapuHu onTUMannamraH KUHMaraapu

3HepreTUK KaTTanuKnap homu YnH0B

ôupnuru

3HepreTUK KaTTanuKnap KUHMaTu

TÿnuK ^Hep^ua KKan/Mont 67,1502

EoFnapHu yMyMUH ^Hep^uacu KKan/Mont 58,0939

BaneHT ôypHaKnap ^Hep^uacu KKan/Mont 3,3096

,3, r o gpuK ôypHaKnap ^Hep^uacu KKan/Mont 0,1604

BaHgepBantc TatcupnamyBu 

^Hep^uflcu

KKan/Mont 5,2371

3neKTpocTaTUK ^Hep^ua KKan/Mont 0,0038



3.3.3. Mhc (II) a^TaTHHHr nceBgoaMHg^H KoMn^eKc SnpHKMa^apHHH

gepHBaTorpa^HK Tax^H^ Ku^um

KoMn.eKC ôupuKMa Cu2(CH3C 00)4 H K A A H 20  HHHr ^TA ^^pHCHga 1330, 

1860, 2860 ga ^HgoTepMHK Ba 2760, 3300, 3960 Ba 4600C ga ^K30TepMHK 

^^^eKT.ap aHHK.aHraH, y.apHHHr ôupuHnucH Ôup Mo.eKy.a cyB nuKumura moc 

Ke.agu. K,o.raH TepM0^$$eKT.ap xapaKTepu K00pgHHa^Ha.aH^aH a^TaMug 

M0.eKy.acu a^pa.umura, HHTpoKapôaMug, a^TaT rypyx.apHH napna.aHumura 

Ba TepM0.H3HH ra3 Max,cy.0T.apuHu ëHumura xoc Ôÿ.agu.

Cu2(CH3C 0 0 )4 TK A A 2H 20  ÔupuKMaHu ^TA ^^pHCHga 1250, 1600, 2000, 

2430, 6900, 8280 ga ^HgoTepMHK Ba 3780, 4500 Ba 5000 C ga ^K30TepMHK 

^^^eKT.ap aHHK.aHraH. BupuHnu ^Hgo^$$eKT hkkh Mo.eKy.a cyB nuKumuHH 

Ôu.gupagu' HKKHHnH Ba ynuHnu ^Hgo^$$eKT.ap K00pgHHa^Ha.aH^aH a^TaMug 

Mo.eKy.acuHH a^pa.um ura xoc. 2430C garu ^Hgo^$$eKT K00pgHHa^Ha.aH^aH 

TuoKapôaMug Mo.eKy.acuHH mhc cy.b^ug x,ocu. kh. hô napna.aHumura moc 

Ke.agu. YnTa ^K30TepMHK ^$$eKT.ap mhc cy.b^aT x,ocu. ôÿ.umuHu ÔH.gupagH. 

6900 garu ^Hgo^$$eKT Macca ÿ3rapumucu3 Ôopagu. 8280 C garu ^Hgo^$$eKT 

xapaKTepu mhc cy.b$arau mhc oKCugurana napna.aHumuHH 0u.gupa.gu.

Cu2(CH3COO)4 AHKAA ôupuKMacuHH ^TA ^^pHCHga 1100, 1380, 2200, 

2720, 3580 ^Hgo^^^eKT.ap Ba 4450, 5280, 6700C ga ^K30^$$eKT.ap Ky3aTu.agu. 

BupuHnu hkkh ^Hgo^^^eKT Macca KaMaUumucH3 Ôopagu. YnuHnu ^Hgo^$$eKT 

a^TaMug Mo.eKy.acuHH napna.aHHÔ ôom.aHumu ôu.aH moc Ke.agu. 2720C 

garu HHTeHCHB ^HgoTepMHK ^$$eKT K00pgHHa^ua.aH^aH a^TaMug,

HHKoTHHaMHg M0.eKy.a.apu Ba a^TaT rypyx,HH Ôup BaKTga napna.aHumu 

ôom.aHumuHH ôu.gHpagH. KeuuHru TepM0^$$eKT.ap naugo Ôÿ.umu opraHHK 

KoMnoHeHT.apHH napna.aHumu Tyramura Ba TepM0.H3 Max,cy.0T.apuHu mhc 

oKCugu x,ocu. KH.HÔ napna.aHumura moc Ke.agu.

KoMn.eKC ÔupuKMa Cu2(CH3C 0 0 )4 HK K 3H20  HHHr KU3gupum ^̂ pHCH 

1400, 2100, 2870, 5380, 6860, 7650 garu ^Hgo^$$eKT.ap Ba 3660 x,aMga 4100C garu 

^K30^^^eKT.ap ôu.aH xapaKTep.aHagu. BupuHnu ^Hgo^$'$eKT yn Mo.eKy.a
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cyBHu HUKumura moc Kenagu. 1000-1500C opanuFuga T r ^^pucu ôÿôuHa Macca 

iïÿKQTunumu 9,44%, xucoônaHraH 9,28%. KeôuHru ^HgoTepMUK Ba ^K30TepMUK 

^^^eKTnap TaôuaTu KoopguHa^anaHraH HUTpoKapôaMug, KapôaMug 

MoneKynanapuHUHr, UKKUTa a^TaT rypyxHUHr ôocKUHnu napHanaHumu Ba 

ëHumu, myHUHrgeK TepMonu3 MaxcynoTnapuHu oKcugnaHum ôunaH 

TymyHTupunagu. Üxupru ^Hgo^$$eKTnap Macca ÿ3rapumucu3 ôopagu (unoBa 2, 

pacM 5,15)

Cu2(CH3COO)4 AHK K H2ü  TapKuônu KoMnneKc ôupuKMaHuHr TepMUK 

xoccanapu 1360, 2180, 2800, 3580 garu ^Hgo^$$eKTnap Ba 4620, 5320, 6000 Ba 

6550C garu ^K30TepMUK ^$$eKTnap ôunaH TaBcu^naHagu. EupuHHu 

^Hgo^$$eKTHu naôgo ôÿnumura cyB MoneKynacuHu a^panumu caôaô ôÿnagu. 

KeôuHru TepM0^$$eKTnap TaôuaTu KoopguHupnaHraH KapôaMug, HuKoTuHaMug 

MoneKynanapu, UKKUTa ôoFnaHraH a^TaT rypyxu napHanaHumu Ba 

TepMonapHanaHum MaxcynoTnapu ëHumu ôunaH TymyHTupunagu. TepMonu3Hu 

oxupru MaxcynoTu muc oKcugu ôÿnagu.

Muc a^Tarau Cu2(CH3C üü)4 AHKHK-3H2ü  TapKuônu KoMnneKc 

ôupuKMacuHUHr KU3gupum ^^pucu 144°, 2050, 2700 garu ^HgoTepMUK ^$$eKTnap 

Ba 248°, 322°, 408°, 506°, 546° Ba 6450C ga ^K30TepMUK ^$$eKTnap Ky3aTunraH. 

EupuHHu ^^^eKT yH MoneKyna cyBHu napHanaHumura moc Kenagu. KeôuHru 

TepM0^^^eKTnap xapaKTepu HUTpoKapôaMug, HuKoruHaMugHu

KoopguHa^anaHraH MoneKynanapuHu, a^TaT rypyxuHu napHanaHumu, 

TepMonu3 MaxcynoTnapuHu ëHumu Ba muc oKcugu xocun ôÿnumu ôunaH 

TymyHTupunagu.

Cu2(CH3COO)4 AHKTK-4H2ü  TapKuônu KoMnneKc ôupuKMaHu KU3gupum 

^^pucu 116°, 134°, 230°, 3050C ga ^HgoTepMUK Ba 446°, 515°, 612° Ba 722°C ga 

^K30TepMUK ^$$eKTnap^a ^^a. EupuHHu ukku ^Hgo^$$eKT TÿpT MoneKyna cyBHu 

a^panumuHu KÿpcaTagu. 230°-305°C opanuKgaru KeôuHru ^Hgo^$$eKTnap 

TuoKapôaMug, HuKoruHaMugHu KoopguHa^anaHraH MoneKynanapu Ba a^TaT 

rypyxnapHu napHanaHumura moc Kenagu. 446°, 515° Ba 612°C garu ^K30TepMUK 

^$$eKTnap opraHUK KoMnoHeHTnapHu napHanaHumuHu Tyramura,
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TepMonapnanaHHm Max,cygoTgapHHH ëHumura. moc KegagH. 7220C garu oxnprn 

TepMO^^^eKT TepMonapnanaHHm MaxcygoraapHHH x,aBO KHcgopogH xucoônra 

KHCMaH OKcnggaHHmHHH KÿpcaragH (ngoBa 1, ^agBag 4).

Mhc a^TaTHH KHcgoTanap aMHggapn ÔHgaH KOMngeKC ÔHpHKManapH 

TepMHK xoccanapnra Kÿpa aMHg Ba mhc (II) TyryHHHH reoMeTpnacnra Sof^hk; 

paBHmga ce3Hgapgn $ap»; KHgagn.

3.3.4. Mhc (II) a^TaTaraHH Cu2(CH3COO)4-AA-AHK TapKHÔ^H

nCeBgOaMHg^H KOMn^eKC ÔHpHKMaCHHH KBaHT-KHMëBHH Ta^^H^ Ku^um

TÿgHK ^HeprHa, ôoFgapHH yMyMHH ^HeprHacH, BaneHT ôypnaKnap 

^HeprHacH, BaHgep-Baantc Tatcnpn ^HeprHacH Ba ^geKTpocTaTHK ^HeprHagap 

aHHK^aHraH (^agBag 10).

ATOMgapga 3apaggap x,hco6h Ba MogeKygagarn aTOMgap KOopgHHaTanapn 

^agBag 3.4 ga KegTHpngraH.

^agB a^  3.4.
Cu2(CH3COO)4 CH3cO N H 2NC5H4CONH2 TapKHÔ.™ KOMn^eKcgarn
KOopgHHup^aHraH HHKOTHHaMHg MO^eKy^acHHH oatiH ^Hep^eTHK
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napaMeT]p^apn

EOFHHHr KyH^aHHm ^Hep^HHCH ^B Eof y3yH^nrn, Â

1 c29 -  N30 13,3448 1,4159

2 c 28 -  c 33 13,0029 1,4781

3 c 27 -  c 28 9,7461 1,4770

4 c 31 -  c 32 8,6770 1,4674

Oa30BHH Mogegt KÿpcaTHmnna, KOMngeKC mhc a^TaT MOHorngpaT 

THnngarH ônagpogH Ty3Hgnmra ^ra. EyHga rypyx^ap ôngeHTaT KÿnpHKHann 

ycygga chh KOH$Hrypa^HflgH K00pgHHa^HflgaHraH (pacM 3.3.). AqeTaMHg 

MogeKygacH KapôoHHg rypyxu KHcgopogn op^a^H, HHKOTHHaMHg ^ca a30T 

reTepoaTOMH op^ann K00pgHHa^HflgaHraH. EyHga HHKOTHHaMHg MogeKygacnga



C29 -  N30, C28 -  C33, C27 -  C28, C31 -  C32 ÔoF.ap ^Hep^Hfl.apH Kyn.aHumu opTagu, 

y.apHHHr KuuMaT.apu pacM 3 ga Ke.Tupu.raH'
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PacM 3.3. Muc(II) a^TaTHHHr a^TaMug Ba HHKoTHHaMHg ôu.aH K0Mn.eKC
ÔHpHKMaCHHHHr ^a30BHU M0ge.H.

HK -̂cneKTpocKonuK, gepuBaTorpa^HK Ba KBaHT KHMëBuu Mat.yM0T.ap 

acocuga mhc a^TaTHHHHr HKKHTa Typ.u aMug.ap ôu.aH K0Mn.eKC ôupuKMacu 

Cu2(CH3C 0 0 )4 2H20  TapKuÔ.u mhc a^TaT M0H0rugpaT Tunugaru hkkh agpo.u 

Ty3u.um Tunura ^^a Ôÿ.agu geuum MyMKHH. AMug.ap M0.eKy.a.apu hkkh 

Mo.eKy.a cyBHH ÿpHHHH o.agu. ByHga mhc a^Tarau hkkh agpo.u TyryHH 

caK.aHHÔ Ko.agu. CyB Mo.eKy.a.apu MHKgopH MycTax,KaM Bogopog ÔoF.ap 

Ôÿ.umu ôu.aH TymyHTupH.agH.
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3.4. PYXHHHr A PA .ïïA m A M H Æ O A ^TA T.m  KOOPf̂ HHA^HOH

EHPHKMA^APH T A ^^H ^H

3.4.1. Pyx a^TaTHH nceBgoaMHg^H KoMnneKc ônpHKMa^apHHHHr

peHTreH^a3aBHH Tax^H^H

A^TaMug, KapôaMug, TuoKapôaMug, HuKoTuHaMug Ba ynapHUHr pyx 

a^TaT ôunaH onguHgaH MatnyM KoMnneKcnapu, myHUHrgeK AHru cuHTe3 

KunuHraH pyx a^Tarau nceBgoaMugnu KoMnneKc ôupuKManapuHu 

TeKucnuKnapapo Maco^acu Ba Hucôuô uHTeHcuBnuKnapuHu TaKKocnam 

KÿpcaTumuHa, ynap ôup-ôupugaH $apK Kunagu, geMaK, 

nceBgoaMugoKoMnneKcnap uHguBugyan KpucTann naH^apara ^^a (unoBa 1, 

^agBan 3).

3pKUH aMug MoneKynanapu, pyx a^TaT Ba pyx an,eTaTHUHr a^TaMug Ba 

HuKoTuHaMug ôunaH apanam aMugnu KoMnneKc ôupuKManapuHUHr 

peHTreHorpaMManapugaH KÿpuHuô TypuôguKu, p̂KUH aMugnap pyx a^TaT 

ôunaH KoopguHupnaHraH xonaTra ÿTumu ôunaH ynapHUHr TeKucnuKnap apo 

Maco^anapu xaMga nonacanapHUHr Hucôuô uHTeHcuBnuKnapu ce3unapnu 

gapa^aga ÿ3rapraH. Ey ^ca ÿ3 HaBôaTuga AHru KUMëBUô ôupuKMa xocun 

ôÿnraHnurugaH ganonaT ôepagu.
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i i i i i i i i i
68 60 52 44 36 28 20 1 2  4

20°
——

PacM 3.4. PeHTreHorpaMMa^ap;

CH3CONH2 (1), NC5H4CONH2 (2), 
Zn(CHaCOO)2-4H2O (3), Z ^C H aC O O ^-C H aC O N ^-N C s^C O N ^ (4).
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3.4.2. Pyx a^TaTHH nceBgoaMHg.H KoMn.eKc.apHHH H^-cneKTpocKonuK

T ax .u .u

Zn(CH3C 0 0 )2 AAHK-2H20  TapKHÔ.u K0Mn.eKC ôupuKMaHHHr HK,- 

cneKTp.apu Kyuugaru nacT0Ta.ap ôu.aH xapaKTep.aHagu 

3448- v (0H)h2ü, Vas (NH2)hk, 3370 - vas (NH2)aa, 3227 - 25 (NH2) AA, HK,

1721 - v (CO)hk, 5 (NH2)hk, 1653 - v (CO)aa, 5 (NH2)aa, 1608 - 5 (NH2V ,  hk,

5 (H0H)h20 , 1563 -  Vas (C00), Vas (N02)hk, 1493 - v (CN)hk, 1462 - Vs (C00), 

1428 - v (CN)aa, 1341 - 5 ( C ^ a a ^ . ,  Vs (N02)hk, 1160 - p (NH2)aa,

1113 - p (NH2)hk, 1058, 1033 - V (CN)hk, p (CH3)aa, 978, 932 - v (CCU,aa, 

v (CN)hk, 871, 835- V (C C ^ , 780 - 5 (NH2V ,  669 -  5 (C0 0 )a ,̂

612 - 5 (NCO) hk, 582 - 5 (NCO)aa, 467 - 5 (CCN)aa.

Zn(CH3C 0 0 )2 AA- AHKH20  TapKHÔ.u ÔupuKMaHHHr roTH.umHu HK- 

cneKTpuga 3398 - V (0H)h20, Vas (NH2)aa, 3323 - Vas (NH2)ahk, 3273 - V (NH2)ahk, 

3197 - 25 (NH2)aa, 3160 - 25 (NH2W ,  1680 - V (C0) ahk, 5 (NH2) ahk,

1648 - v (CO)aa, 5 (NH2)aa, 1602 - 5 (NH2)aa,ahk, 5 (H0 H)h20, vk, 1578 - vk, 

1551 - Vas (C0 0 ), 1485 vk, 1461 - Vs (C0 0 ), 1437 - vk, 1420 - v (CN)aa,

1392 - v (CN)ahk, 1348 - 5 (CH3)aa, 5 (CCN)ahk, 1207 - 5 (CCN)ahk,

1168 - p (NH2)aa,ahk, 1138 - 5 (CCN) ahk, 1093 - 5 (CCN)ahk, 1062 - vk, 

p (CH3)aa, 1033 - vk, ô (CCN)ahk, 965, 943 - v (CC)ahk, v (CCW , 816,

804 - v (CC)ahk,aa, 5 (CCC)ahk, 5 (CCN)ahk, 708 - ô (CO)ahk, 697 - 5 (CO)ahk, 

656 - 5 (COO), 615 - ô (CO)ahk, 5 (CNC)ahk, 514 - 5 (CO)ahk, 448 - 5 (CCN)aa 

acocuu nacT0Ta.ap Kaug Ku.HHraH.

Zn(CH3C 0 0 )2 H K K H 20  TapKHÔ.u K0Mn.eKC ÔupuKMaHHHr roTHnum 

cox,acu HK-cneKTpga 3480 - v (0H)H20, vas (NH2)khk, 3388 - vs (NH2)k, 3219 - 25 

(NH2)k,hk, 1700- v (CO)hk, 5 (NH2)hk, 1671 - v (CO)k, 5 (NH2)k, 1628 - 5 

(NH2)k,HK, 5 (H0H)h20 , 1584 - Vas (COO), 1559 - Vas (NO2V ,  1500 - v (CN)k,HK, 

1454, 1418 - Vs (C00), 1335 - p (CH3U , Vs (NO2)hk, 1143 - p (NH2)k, 1122 - p 

(NH2)hk, 1047 - p (NH2)k, v (CN)hk, 1019 - v (CN)k, 932 - v (CC)a„ 773 - 5



(NH2)k, 669 - 5 (COO), 609 - 5 (NCO)k, 582 - 5 (NCO) hk, 535 - 5 (NCN)k 

nacTOTanap ôh-toh xapaKTep^aHagn.

Zn(CH3COO)2 KAHK TapKHÔ̂ H KoMn^eKc ÔHpHKMaHHHr HK-cneKTpnga 

KyHngarH acocnH nacTOTanap aHH^aHraH (cm -1) 3442 vas (NH2)K, 3361 - v 

(NH2)ahk, 3330 - vs (NH2)k, 3215 - 25 (NH2)k,ahk, 1678 - v (CO)ahk, 5 (NH2)ahk, 

1646 - v (cO)k, 5 (NH2)k, 1612 - 5 (NH2)k,ahk, 1598 -  Vk(AHK), 1578 - 

vk(AHK), vas (COO), 1526 - vk(AHK), 1491 - vk(AHK), 1470 - v (cN)k, 1423 - vs 

(COO), 1347- p (CH3U , 5 (CCN)ahk, 1201 - 5 (CCN)ahk, 1142 - p (NH2)ahk,k, 

1109 - 5 (CCN) ahk, 1049 - p (NH2), Vk(AHK), 1019 - Vk(AHK), 5 (CCN)ahk, 938

- v (C C U , 868, 825 - v (CC)ahk, 5 (CCC)ahk, 790 - 5 (NH2)k, 5 (CCN)ahk, 712 - 

8 (cO)ahk, 680 - 8 (cO)ahk, 662 - 5 (COO), 611 - 5 (CNC)ahk, 5 (NCO)k, 575 - 5 

(NCN)k.

Zn(CH3COO)2 H K A H K H 2O TapKHÔ̂ H komutokc ÔHpHKMaHHHr HK,- 

cneKTpn 3489 - v (OH)h2o, 3424 - vas (NH2)hk, 3385 - v (NH2)ahk, 3271 - 25 

(NH2)hk, 3199 - 25 (NH2)ahk, 1718 - v (cO)hk, 5 (NH2)hk, 1688 - v (CO)ahk, 5 

(NH2)ahk, 1627 - 5 (NH2)hk,ahk, 5 (HOH)h2o , 1605 - Vk, 1578 - vas (COO), vk, 

1560 - vs (NO2V ,  1501 - vk, 1484 - v (cN)hk, 1461 - vs (COO), 1384 - v (CN)ahk 

1342 - 5 (CH3U  1201 - 5 (CCN) ahk, 1140 - p (NH2W ,  1094 - 5 (CCN)ahk, 

v (CO)ahk, p (NH2)hk, 1059 - Vk, v (CN)hk, 1036 - Vk, 8 (ccN ) ahk, 965,

955 - v (C C U , 837 - v (CC)ahk, 5 (CCC)ahk, 804, 777 - 5 (NH2V ,  5 (CCN)ahk, 

712 - 8 (cO)ahk, 696 - 8 (cO)ahk, 673 - 5(COO), 622 - 5 (CO)ahk,

521 - 5 (CO)AHK, 5 (CCC)AHK nacToTanap ôh-toh xapaKTep^aHagn.

Zn(CH3COO)2 TK H K H 2O TapKHÔ̂ H KoMn^eKc ÔHpHKMaHHHr HK- 

cneKTpnga KyHngarH acocnH nacTOTanap aHH^aHraH 

3450 - v (OH)h2o, 3410 - vas (NH2V ,  3376 - vas (NH2V ,  3307 - vs (NH2V ,

3221 - 25 (NH2)hk, 3193 - 25 (NH2)tk, 3103 - v (NH2V ,  1692 - v (cO)hk,

5 (NH2)hk, 1647 - 5 (NH2V ,  5 (HNC)tk, 1610 - 5 (NH2)hk, 5 (HOH)h2o,

1581 - vas (COO), 1562 - vas (NO2V ,  1497 - v (CN) hk,tk, 1436 - vs (COO),

1403 - v (CS)tk, 1335 - 5 (CH3U , 1312 - vs (NO2V ,  1127 - p (NH2)hk,
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1073- v (CN)tk, 1019 - v (CN)tk, 992 - v (CN)hk, 932 - v (C C )^, 777 - 5 

(NH2)hk, p (NH2)tk, 696 - v (CS)tk, 669 - 5(COO), 609 - ô (CS)tk, 5 (NCS)tk,

521 - 5 (NCN)tk, 474 - 5 (NCS)tk.

Zn(CH3C 0 0 )2 TKAHK TapKHÔ.u K0Mn.eKC ÔupuKMaHHHr roTu.umHHH 

HK-cneKTpu 3406 - Vas (NH2)tk, 3376 - v (NH2)ahk, 3308 - Vs (NH2)tk, 3186 - 25 

(NH2)tk, 3136 - 25 (NH2)ahk, 1692 - v (CO)ahk, 1685 - v (CO)ahk, 5 (NH2)ahk, 

1652 - 5 (NH2)tk, 5 (HNC)tk, 1620 - 5 (NH2)ahk, 1600 - vk, 1582 - Vas (COO), Vk, 

1508 - vk, v (CN)tk, 1440 - Vs(COO), 1398 - v (CS)tk, v (CN)ahk,

1335 - 5 (CH3U , 5 (CCN)ahk, 1201 - 5 (CCN)ahk, 1127 - 5 (CCN)ahk, v (CN)tk, 

1056 - vk, ô (CCN)ahk, 1019- vk, ô (CCN)ahk, 932 - v ( C C ^ , 826 - v (CC)ahk,

5 (CCC)ahk, 777, 757 - 5 (CCN)ahk, p (NH2V ,  708 - 5 (CO)ahk, v (CS)tk,

676 - 5 (COO), 651 - 5 (CO)ahk, 615 - ô (CS)tk, 5 (NCS)tk, 5 (CNC)ahk,

530 - 5 (CO)ahk, 5 (CCC)ahk, 5 (NCN)tk, 474, 423 - 5 (NCS)tk nacT0Ta.ap ôu.aH 

xapaKTep.aHagu.

AA, K, TK, HK, AHK .apHHHr K00pguHan,u_a.aHMaraH M0.eKy.a.apu Ba 

y.apHHHr pyx a^TaTH ôu.aH apa.am.uraHg.u ôupHKMa.apuHHHr HK- 

cneKTp.apuHH TaKKoc.amga KoopguHup.aHraH xo.aTra ÿTraHga aMug.apHHHr 

aôpuM nacT0Ta.apuHu KUHMaT.apu ÿ3rapumu Ky3aTH.agu. fflyHH x,aM aÔTum 

KepaKKH, pyx an,eTaTHH apa.am.uraHg.u K0Mn.eKC.apuHu cneKTp.apu 

MypaKKaô.uru Ty^aô.u aôpuM Ky3aTH.raH nacT0Ta.apHu moc rypyx.apHH 

TeôpaHum.apura ôoF.am hmkohh ôÿ.Magu. Ammo roKopu ce3rup Kypu.MagaH 

^oôga.aHum Ba cneKTp.apHH nyKyp Tax.u. Ku.um HaTH^acuga 

K00pguHan,u^.aHraH M0.eKy.a.apHu xapaKTepucTHK nacT0Ta.apu ÿ3rapumuHu 

Ôaxp.am, ôyHHHr HaTH^acuga aMug.apHH K00pguHan,u.a.aHHm ycy..apuHH 

aHHK.am hmkohh TyFu.gu (u .0Ba 2, pacM 7,16).

AyeTaMug.u Ba KapôaMug.u Ba HHTpoKapôaMug.u K0Mn.eKC.apuga C=0 

ôoFHHHr Ba.eHT TeôpaHum.apu 11-14 Ba 18-20 cm-1 ra naca^gu. ffly BaKTga C-N 

ôoFHHHr Ba.eHT TeôpaHum.apu AA, K ynyH 9-25 Ba 20-21 ra omagu. EyHgafi 

ÿ3rapum.ap KapôaMug Ba a^TaMug MapKasuô aT0M ôu.aH KapôoHH. rypyx,u 

Kuc.opogu opKa.u K00pguHan,u.a.aHHmHHH KÿpcaTagu. TuoKapôaMug.u
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KoMnneKcnapga 1413 cm-1 ga HacToTa ÿ3rapumuHu Ky3aTum umkohuatu ôÿK, 

HyHKu y a^TaT rypyxuHUHr KeHr HU3UFU ôunaH KonnaHagu. Ammo cneKTpHu 

nacT HacToTanu coxacuga CS(NH2)2 HUHr 73° Ba 63° cm-1 garu HacToTanapuHu 

15-21 cm-1 ra nacaôumu Ky3aTunagu. CneKrpga HacToTanapHUHr ôyHgaô 

ÿ3rapumuHu ^aKaT TuoKapôaMug muc aT0Mu ôunaH onTUHryrypT opKanu 

K00pguHa.Ti;uffna.HUTTTu ôunaH TymyHTupum MyMKUH. HuKoTUHaMugHUHr p̂KUH 

MoneKynacuga xanKa HacToTacu 1594 cm-1 ga Ky3aTunagu, KoMnneKcnapga ^ca ôy 

HacToTa 6-8 cm-1 ra omraH. fflyHu xaM aÔTum KepaKKu, cneKTpHu ymôy coxacuga 

vas(CÜÜ) cneKTpnapu xaM Ky3aTunagu, aMMo ynap v (xanKa) ÿ3rapumuHu 

Ky3aTumra xanaKUT ôepMaôgu. 1029 Ba 708 cm-1 garu xanKa TeôpaHumnapura 

Terumnu roTunum HacToTanapu KoMnneKcnapga napHanaHraH Ba roKopu 

HacToTanu KoMnoHeHTa naôgo ôÿnagu. Ymôy ÿ3rapumnap HuKoTuHaMug muc 

ôunaH nupuguH xanKacu a30Tu opKanu KoopguHa^anaHumugaH gapaK ôepumu 

MyMKUH. A^TaT rypyxnapuHu KoopguHaTTUHna.Humu gacTnaôKu a^TaTgaru Kaôu 

ôugeHTaT ôÿnuô Konagu.

3.4.3. pyx an,eTaTHUHr nceBgoaMugnu KoMnneKc ôupuKManapuHu

gepuBaTorpa^uK Taxnunu

Zn(CH3COO)2 AA HK 2H2O ôupuKMaHuHr ^TA ^^pucuga 118°, 182°, 

244°, 356° ga TÿpTTa ^HgoTepMUK Ba 3850C ga ôuTTa ^K30TepMUK ^$$eKT 

Ky3aTunagu. EupuHHu ^HgoTepMUK ^$$eKT TaôuaTu UKKUTa MoneKyna cyBHu 

ôÿK0Tunumu ôunaH TymyHTupunagu. KeôuHru ^HgoTepMUK ^$$eKTnapHu naôgo 

ôÿnumura ^ca KoopguHupnaHraH anuKan MoneKynanap Ba a^gonuraHgnapHUHr 

ôocKUHnu napHanaHumu caôaô ôÿnagu. 3850C garu uHTeHcuB ^K30TepMUK 

^^^eKT napHanaHum MaxcynoTnapuHu ëHumu Ba pyx oKcugu xocun ôÿnumuHu 

TaBcu^naôgu.

EupuKMa Zn(CH3COO)2 AA AHK H2O HUHr ^TA ^^pucuga ôemTa 

^HgoTepMUK ^^^eKT 98°, 195°, 284°, 350°, 705° ga Ba UKKUTa ^K30TepMUK ^$$eKT 

470° Ba 5090C ga aHuKnaHraH. EupuHHu ^Hgo^$$eKT xapaKTepu KoMnneKc
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ÔHpHKMaHH cyBcrogaHHmnra Moc Ke^agH. Hkkhhhh ^Hgo^$$eKT MaccaHH 

ce3H^apcH3 KaMaHumn ÔĤ aH Ôopagu 2840C ga ^Hgo^$$eKT naHgo ôÿgnmH

K00pgHHa^HagaHraH a^TaMHg MogeKygacHHH a^pannmH, HHKoTHHaMHg 

Mo^eKygacHHH Ba a^TaT rypyx^apHHH napnanaHHmH ôomgaHHmH ÔĤ aH 

TymyHTHpngagH. 3500C ga ^Hgo^$$eKTHH ôÿ-numu ^ca HHKoTHHaMHg

Mo^eKygacHHH napnanaHHmHra Moc Ke^agn. HKKHTa HHTeHcHB ^K30TepMHK 

^$$eKraap napnanaHHmHH oxnprn ôocKHHHra Ba TepMogro MaxcygoraapHHH pyx 

oKcngn x,ocng kh^hô napnanaHHmra Mocgnp (ngoBa 2, pacM 15).

KoMn^eKc ÔHpHKMa Zn(CH3COO)2 K HK H2O HHHr Ku3gupum r̂pHCH 920, 

1680, 2310, 2620 garn ^Hgo^$$eKraap Ba 3270 Ba 4030, 5520C garn 

^K30^$$eKraap ÔĤ aH TaBcH^gaHagH. Ehphhhh ^Hgo^$$eKT ÔHp MogeKyga 

cyBHH a^panumn ÔĤ aH TymyHTHpngagH. Hkkhhhh ^$$eKT anHKan gnraHggap 

Mo^eKyganapHHH napnanaHHmH ôomgaHHmHHH ÔHggnpagH. KeHHHrH hkkh 

^Hgo^^^eKT K00pgHHa^HagaHraH KapôaMHg Ba HmpoKapôaMHg MogeKyganapHHH 

x,aMga a^TaT rypyx^apHHH HHTeHcHB napnanaHHmHHH KÿpcaTagn. Oxnprn yHTa 

^K3OTepMHK ^$$eKraap opraHHK KoMnoHeffraap napnanaHHmHHH Tyramu Ba 

TepMogecTpy^HA MaxcygoraapHHH ëHHmnra Moc Ke^agH. napnanaHHmHH 

oxnprn Max,cy^oTH pyx oKcngn Ôÿgagn.

Zn(CH3COO)2 K AHK TapKHÔgH cyBcro KoMngeKcHH Ku3gupum ^rpHCHga 

^ca Ônp MyHHa ôomKana xogaT Ky3amragH. Ehphhhh hkkh ^HgoTepMHK 

^$$eKraap 1050 Ba 1290C ga Macca ÿ3rapHmncH3 Ôopagn. 150oC garn KaM

HHTeHcHB ^^^eKT K00pgHHa^HÆraHraH KapôaMHg MogeKygacHHH napnanaHHmH 

ôomgaHraHHgaH gapaK Ôepagn. 2170 Ba 2450C garn HKKHTa HHTeHcHB 

^Hgo^$$eKraap anHKan MogeKyganap Ba a^HgogHraHggapHH napnanaHHmHra 

Moc Kegagn. 3500 Ba 4800C ga HKKHTa ^K30TepMHK ^$$eKT.rap Ôÿgnmn opraHHK 

KoMnoHeHT^ap napnanaHHmH TyramHHH Ba TepMogro MaxcygoraapHHH pyx 

oKcngn x,ocng khïïhô ëHHmHHH ÔHggnpagH.

Zn(CH3COO)2 H K A H K H 2O TapKHÔ̂ H K00pgHHa^H0H ÔHpHKMaHHHr 

Ku3gupum ^rpHCHga ^HgoTepMHK ^$$eKraap 1150, 1700, 2680, 2980, 3600 ga Ba 

^K30TepMHK ^$$eKraap 4650, 5800 Ba 7450C ga Ôÿgagn. Ehphhhh ^Hgo^$$eKT
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ôup MoneKyna cyBHu HUKumu ôunaH TaBcu^naHagu. KeôuHru ^Hgo^$$eKTnap 

KoopguHa^anaHraH HUTpoKapôaMug, HuKoTuHaMug MoneKynanapuHUHr xaMga 

a^TaT rypyxuHUHr ôocKUHnu napHanaHumura moc Kenagu. Üxupru ^K30TepMUK 

^^^eKTnap xapaKTepu KoMnneKcHu opraHUK kucmuhu napHanaHumu Tyramu Ba 

TepMogecTpy^ua MaxcynoTnapuHu ëHumu ôunaH TymyHTupunagu. TepMonu3Hu 

oxupru MaxcynoTu pyx oKcugu ôÿnagu (unoBa 1, ^agBan 4).

Zn(CH3COO)2 TKAHK TapKuônu cyBcu3 KoMnneKc ôupuKMaHuHr 

KU3gupum ^^pucuga 100°, 145°, 211°, 237°, 290°, 880° ga ^Hgo^$$eKTnap Ba 

420°, 490°, 515°, 563°, 596° Ba 7050C ga ^K30TepMUK ^$$eKTnap ôÿnagu. 

EupuHHu ^Hgo^^^eKT KoMnneKcHu cyroKnaHumura moc Kenagu. Hkkuhhu 

^Hgo^^^eKTHu naôgo ôÿnumu TuoKapôaMug MoneKynacu napHanaHumu 

ôomnaHraHUHu ôungupagu. 211°, 237°, 290° garu KeôuHru yHTa ^Hgo^$$eKT 

anuKan nuraHgnap MoneKynanapu Ba a^TaT rypyxuHu napHanaHumu uHTeHcuB 

ôopumuHu KÿpcaTagu. KeôuHru TÿpTTa ^K30TepMUK ^$$eKTnap 

TepMonapHanaHumHu ra3cuM0H MaxcynoTnapuHu ëHumura Ba pyxHu HoopraHUK 

ôupuKMacuHu xocun ôÿnumura moc Kenagu. 7050C garu ^K30TepMUK ^$$eKT 

TepMonu3 MaxcynoTUHu xaBo Kucnopogu ôunaH TatcupnamyBugaH gapaK ôepagu. 

880° garu oxupru ^Hgo^$$eKT xocun ôÿnraH MaxcynoTHu napHanaHumura ^aBoô 

ôepagu (unoBa 1, ^agBan 4).

Zn(CH3COO)2 TK HK H2O KoMnneKc ôupuKMaHuHr gepuBaTorpaMMacu 

^TA ^^pucuga yHTa ^HgoTepMUK ^$$eKT 132°, 150°, 202°, 334° Ba yHTa 

^K30TepMUK ^$$eKT 480°, 584° Ba 773°C ga aHuKnaHraH, ôupuHHucu ôup 

MoneKyna cyBHu HUKumura ^aBoôrap. KeôuHru ^HgoTepMUK ^$$eKTnap 

xapaKTepu HUTpoKapôaMug, TuoKapôaMug Ba UKKUTa a^TaT rypyxuHu ôocKUHnu 

napHanaHumu ôunaH ôoFnuK. HHTeHcuB ^K30^$$eKT TepMonu3 MaxcynoTnapuHu 

ëHumura Ba pyx cynt^ug xocun ôÿnumura moc Kenagu. 584° garu oxupru 

^K30^$$eKT pyx cynt^ugHu xaBo Kucnopogu ôunaH Tatcupnamuô pyx 

cynt^aTura ÿTumuHu KÿpcaTagu. 719°C ga ^K30TepMUK ^$$eKT ôÿnumu pyx 

cynt^aTHu pyx oKcugra ÿTumura moc Kenagu.
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Pyx a^TaTaHHH HKKHTa Typ.H aMug.rap ÔH.aH KOMnneKC ôupuKManapuHu 

TepMHK xoccanapHHH ÿpraHHm KÿpcaTumuna, cyBCH3 KOMn.neKC.nap cyroK.aHum 

x,apopaTH ^Hgo^$$eKraapu^a ^ â. rugpa r a u, a^ TaMug.nu KOMn.neKC. r a p cyB Ba 

a^TaMug MO.neKy.narapuHu a^paTum ^$$eKTu^a ^ â ôÿ.ragu. TuoKapôaMug.nu 

KOMn.neKC.nap pyx cy.nb$ugu x,ocu.n Ku.nuô napnanaHagu Ba KefiuHHanuK pyx 

cy^b^aTH Ba yHgaH pyx OKcugura ÿragu. Eom^a KOMnneKC ôupuKManap 

ôockhh^h napnanaHum xapaKTepura ^^a Ba y.napga TepMO.nu3Hu oxupru 

Max,cŷ OTH pyx oKCugu ôÿ.nagu

3.4.4. Pyx a^TaTHHHHr Zn(CH3COO)2-TK-AHK TapKHÔ^H nceBgoaMHg^H

KÜMn^eKC ÔHpHKMaCHHH KBaHT-KHMëBHH ^HCOÔ^am

X,ocu.n ôÿ.num uccu^nuru, .̂neKTpoH ^Hep^Hfl, Tÿ.nuK; ^Hep^ufl, agpo.napHu 

uTapu.num ^Hep^uÆnapu, uoH.naHum ^OTeH^uanu, ro^opu ^̂ an.naĤ aH MO.neKy.nap 

opôuTan.nap (M 3M 0) Ba Kyftu BaKaHT Mo.neKy.nap opôman.nap ^Hep^uÆnapu 

KHHMaTu ^agBan 3 ga Ke.nTupu.nraH. Mo.neKy.naHu $a30BHH Moge.nu pacM 3 ga 

TacBup^aHraH. ATOM^apga 3apag.nap KuËMaTu, ôof y3yH.nuKnapu, BaneHT 

ôypnaKnapu ^agBan 3.5. ga Ke.nTupu.nraH.

^agB a^  3.5.

Zn(CH3COO)2 TK-AHK TapKHÔ^H KOMn^eKC oupHKMa KOopguHauHOH

TyryHHHHHr 6of y3yH^HK^apn, 6of ^Hep^HH^apH Ba Ba^eHT SypnaK^apH
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KHHMaTH

Eof y3yH^nrn, Â Eof
^Hep^HHCH,

^B

KoopgHHa^HOH TyryHHHHr Ba^eHT 
ôypnaK^apH,rpag

(S01nZ 2,0621 -5,5498 O5 -  Zn1 -  O2 61,292
01

1
nZ 2,0621 -5,4071 O6 -  Zn1 -  O2 87,95

so01
1 

1 n Z 2,0621 -5,4272 O9 -  Zn1 -  O6 61,72

ON01nZ 2,0281 -5,6850 S16 -  Zn1 -  O2 106,699
11

1
nZ 2,5649 -5,3891 N24 -  Zn1 -  O2 102,06

Zn1 -  N24 2,2960 -4,2764



W3MÜ -  ^BMÜ ^Hep^HflnapH ^aprçu -8,223 ^B TamKun K;unagu, ôy ^ca 

MoneKynaHu HyKneo^unt areHTnapra HucôaTaH pea^uoH ^oô^uaTu 

ro^opunurugaH gapaK ôepagu. MapKa3ufi aT0MHu K00pgHHa^H0H TyryHu Taxnunu 

KÿpcaTumuna, ôof y3yHnuKnapu Zn1 -  O2 , Zn1 -  O5, Zn1 -  O6, Zn1 -  O9, Zn1 -  S16, 

Zn1 -  N24 moc paBumga 2,0621, 2,0621, 2,0621, 2,0281, 2,5649, 2,296° TamKun 

Kunagu. Bor ^Hep̂ HflCH KufiMaTH KyMugaruna: -5,5498; -5,4°71; -5,4272; -5,685°; 

-5,3891; -4,2764 ^B. K00pgHHa^H0H TyryHHH BaneHT ôypnaKnapu Taxnunu

KÿpcaTumuna, ôof O5 -  Zn1 -  O2; O6 -  Zn1 -  O2; O9 -  Zn1 -  O6; S16 -  Zn1 -  O2; N24

-  Zn1 -  O2 ôypnaKnapu moc paBumga: 61,29; 87,95; 61,72; 106,69; 1°2,°6°.

Zn1, O2, O5, O6, O9, N24, S16 K00pgHHa^H0H TyryHHu reoMeTpu^cu cun^uraH 

oKTægp maKnuga. AToMnapgaru 3ap^gnap Taxnunu KÿpcaTumuna, MapKa3ufi 

aT0M ôunaH K00pgHHa^H^ga rçaTHamyBHu ôapna Kucnopog aT0Mnapu Ba 

onTuHryrypT aT0Mu MaH^ufi 3ap^gra ^^a, Hu^raHaMuggaru a30T reTepoaToMu 

^ca MycôaT 3ap^gnaHraH (°,1584). MaH^ufi 3ap^gnapHu myHuHrgeK 

a^TaMuggaru MeTun rypyx yrnepogu, TuoKapôaMuggaru yrnepog aT0Mu, 

nupuguH xanrçacuHuHr ôapna yrnepog aT0Mnapu Ba hukotuh aMuggaru aMug 

rypyxu a30Tu Ba Kucnopogu TyTagu. O y  ôunaH ôupra MapKa3ufi aT0M, KapôoKcun 

rypyxuHu ôapna yrnepog aT0Mnapu, Ba KoMnneKcHu ôapna Bogopog aT0Mnapu 

MycôaT 3ap^gnaHraH ôÿnagu.
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3-6o6 SÿHHHa KHcrçana xy^Oca^ap

1. TeôpaHMa cneKTocKonna, pemreH0$a3aBHH, gepHBaTorpa^HK Ba KBaHT 

KHMëBHH Taxnng ycyggapn ÔHgaH cHHTe3 KHgHHraH ÔHpHKManap TapKHÔH, 

HHgHBHgya— HrH Ba Ty3HgnmH HcôoraaHgH.

2. ^epHBaTorpa^HK ycygga a^TaMHggn K00pgHHa^H0H ÔHpHKManap cyB Ba 

a^TaMHg MogeKyganapHHH a^paTHÔ napHagaHHma aHHK^aHgn. KoMngeKcgap 

TepMogH3H ôocKHHgHgnrH a^TaT rypyxu, Hempag gnraHggap, MapKasnH hohhh 

KoopgHHa.n.HH-a.HHm ycygnra Ba Ty3Hgnm xapaKTepnra ôofïïhk Ôÿgagn.

3. Tax^uggap HaTH^anapn acocnga aHHK̂ aHHmHHa, gacraaÔKH hkkh 

BaneffraH MapraHe^ KoôantT, mhc Ba pyx a^TaraapHHH HKKHTa TypgH aMHggap 

ÔHgaH MexaHoKHMëBHH TatcnpgamyBHga cyB MogeKygapn ÿpHH agMamHHagn, 

myHHHrgeK ÔHgeHTaT K00pgHHa^HagaHraH a^TaT rypyx^H MapKasnH aT0M cyBHH 

TÿgHK HÿK0Tagn.



x y ^ o c a ^ a p
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1. KaTop 3d-MeTamapHHHr 19 Ta nceBgoaMugoa^TaTnu K00pguHa^u0H 

ôupuKManapu KaTTuK xonga a^paTuô onuHgu, cuHTe3 ycynnapu umnaô 

HuKapungu. TeôpaHMa cneKTpocKonua, gu$$y3 KaHTapunum cneKTpnapu, 

peHTreH0^a3aBHH, gepuBaTorpa^uK ycynnap xaMga KBaHT -  KHMëBHH 

xucoônamnap ëpgaMuga cuHTe3 KunuHraH ôupuKManapHuHr TapKuôu, 

uHguBugyannuru Ba Ty3unumu ucôoTnaHgu.

2. CneKTpocKonHK Ma^nyMoTnapHu Taxnun Kum m  acocuga aHuKnaHgu: 

a^TaMug, KapôaMug, HmpoKapôaMug ôupuKManapuga nuraHgnap 

K00pguHa^uÆ^aHumu KapôoHun rypyxu Kucnopogu opKanu aManra omagu. 

TuoKapôaMugnu ôupuKManapga KoopguHauuff.na.Hum onTuHryrypT aT0Mu opKanu 

Ôopagu. HuKoTuHaMug MoneKynacu ôupuKManapga MoHogeHTaT nuraHg Ôÿnagu 

Ba y a30T reTepoaToMu opKanu K00pguHa^uanaHagu.

3. KBaHT KuMëcu ycynnapu ôunaH Muc a^Tarau Cu2(CH3COO)4̂ AAAHKH2O

TapKuônu, pyx a^Tarau 0KTa^gpuK K0H^urypa^uanu Zn(CH3COO)2-TK-AHK 

TapKuônu Ba HuKent a^Tarau 0KTa^gpuK KypmoBnu

Ni(CH3COO)2̂ K AHK 2H2O TapKuônu ôupuKManapu Ty3unumu, ^neKTpoH 

cTpyKTypacu Ba pea^uoH KoôunuaTu ÿpraHungu.

AToMnapga 3apagnap TaKcuMnaHumu, ôof ^Hepruanapu, y3yHnuKnapu 

ÿ3rapumu, KoMnneKcnapHu roKopu ^rannaHraH Ba Kyôu BaKaHT MoneKynap 

opôuTannapu KuHMaTunapu Taxnun KunuHraH. KoMnneKcnapga HyKneo^unb 

areHTnapra HucôaTaH opraHuK nuraHgnapHu pea^uoH KoôunuaTu nacaôumu 

Kaôg KunuHraH.

4. AK3C HaTu^anapu acocuga

Co(CH3COO)2 • K AA 2H2O, Co(CH3COO)2 • TK K 2H2O,

Co(CH3COO)2 • T K A A 2H2O, Co(CH3COO)2 • K A H K 2H2O,

Co(CH3COO)2 • A A A H K 2H2O, Co(CH3COO)2 • TKAHKH 2O,



C0(CH3C00)2-K-AHK-H20  TapKuô^u KOMn^eKC^apga MapKa3uô uoh 

0^TUK00pguHa^u0H TyryHra ^^a ôÿ^umu aHu^^aHraH. Koôanbrau ôupuKManap 

ynyH KpucTam MaôgoH 10 Dq napnanaHum napaMeTp^apu x,ucoô^aHraH.

5. CuHTe3 Ku.uHraH ôupuKManapHuHr TepMuK xoccanapu ÿpraHu^gu. AA 

KOMn^eKC^apu cyB Ba a^TaMug MO^eKy^anapuHu nu^apuô, ôoc^un^u 

napnanaHumu aHu^^aHgu. KoMn.neKc.rap TepMO.nu3u ôoc^un^apu a^TaT rypyxu, 

Hempan ^uraHg^ap, MapKasuô uohhu K00pguHa^uÆraHum ycy^ura x,aMga 

Ty3u^um xapaKTepura ôoF^uK^uru KÿpcaTu^gu.

6. Tax^u^^ap HaTu^anapu acocuga aHu^raHumuna, gacraaÔKu ukku Baneffrau 

KOÔantT, HuKe^b, muc Ba pyx a^TaraapuHu uKKuTa Typ^u aMug^ap ôu^aH 

MexaHuK KuMëBuô Ta"bcup.ramyBuga cyB MO.neKy.rapu ÿpHu anMamuHagu, 

myHuHrgeK ôugeHTaT K00pguHa^uÆnaH^aH a^TaT rypyxnu MapKasuô aTOM cyBHu 

Tÿ^uK ôÿ^OTagu.
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R ÏÏO B A 1
^agB a^  1.

3pKHH auug MO^eKy^anapHHHHr TeKHCïïHKrapapo Maco^anapn Ba 
HH3HK̂ apHHHr HHCÔHH HHTeHCHBÏÏHrH

CoegHHeHHe D iA I1% D 1A I1% D 1A I1% D 1A I1% D 1A I1%
1 2 3 4 5 6 7 8 9 10

CH3CONH2

(AA)

1 2 3 4 5 6 7 8 9 10
20,21 6 4,51 4 2,84 83 2,0 1 1,581 6
18,05 8 4,26 2 2,67 11 2,03 1 1,490 1
16,60 10 4,03 1 2,56 3 1,984 1 1,427 10
14,69 9 3,95 1 2,52 2 1,942 5 1,390 1
12,24 3 3,85 1 2,49 2 1,887 1 1,311 1
11,42 2 3,70 1 2,36 1 1,849 1 1,259 4
6,13 5 3,62 1 2,30 7 1,805 3 1,246 1
5,58 100 3,55 3 2,26 2 1,753 45
5,26 8 3,49 13 2,22 3 1,707 2
5,01 6 3,25 13 2,15 49 1,611 1
4,78 5 3,14 4 2,10 1 1,591 2

CS(NH2)2 (TK)

1 2 3 4 5 6 7 8 9 10
4,76 1 3,00 37 2,27 5 1,835 8 1,602 8
4,44 6 2,88 13 2,17 2 1,799 15 1,546 6
1,30 100 2,78 14 2,12 8 1,773 8 1,486 3
4,13 17 2,69 9 2,07 3 1,745 11 1,411 2
3,70 54 2,48 8 2,00 2 1,725 6 1,357 3
3,39 59 2,42 33 1,894 2 1,665 2 1,316
3,06 52 2,35 15 1,884 4 1,623 5

NC5H4 CONH2

(AHK)

1 2 3 4 5 6 7 8 9 10
20,78 6 4,57 9 3,06 5 2,36 1 1,893 6
18,50 8 4,46 14 3,03 5 2,30 20 1,851 4
16,44 9 4,37 11 2,93 11 2,25 4 1,799 8
15,63 9 3,92 42 2,84 4 2,22 2 1,737 5
11,02 1 3,86 9 2,79 3 2,18 10 1,694 2
7,58 5 3,76 12 2,72 6 2,16 5 1,675 1
6,53 5 3,55 7 2,64 12 2,09 1 1,642 1
5,92 100 3,48 23 2,57 10 2,06 2 1,623 1
5,35 7 3,41 45 2,49 6 2,01 1 1,588 2
4,81 6 3,23 52 2,43 4 1,963 1 1,563 1
4,66 6 3,09 7 2,40 25 1,928 2 1,553 1

CO(NH2)2 (K)

1 2 3 4 5 6 7 8 9 10
17,21 2 4,37 2 3,02 12 2,20 4 1,770 2
16,08 3 3,98 100 2,80 27 2,15 2 1,736 1
15,29 3 3,56 10 2,49 42 2,01 1 1,660 5
13,86 2 3,25 2 2,46 5 1,980 18 1,557 1
12,59 1 3,14 3 2,33 1 1,827 6



^agB a^  2
Mnc(II)-a^TaTHHHr apanam aMHg^H K00p,^HHa^H0H ÔHpHKManapHHHHr 

TeKHC^HK^apapo Maco^anapn Ba hhcôhh HHTeHCHB̂ Hrn

HnoBa 1

CoegHHeHHe D1A I1% DiA I1% D1A I1% D1A I1% D1A I1%
1 2 3 4 5 6 7 8 9 10

20,78 24 5,64 40 3,14 16 2,20 12 1,724 6
19,32 34 5,42 12 3,07 20 2,17 16 1,700 5
17,62 38 5,38 16 3,05 20 2,13 20 1,682 7
16,68 43 5,26 26 2,93 15 2,07 9, 1,655 7
11,54 42 5,02 30 2,90 12 2,04 12 1,619 5
13,12 33 4,84 10 2,82 15 2,01 11 1,612 2
11,98 12 4,74 9 2,78 19 1,987 9 1,605 5

Cu2(ACVAH 11,60 11 4,59 8 2,71 11 1,969 6 1,595 5
K T K  4H20 11,08 6, 4,36 8 2,69 13 1,948 20 1,584 3

10,55 4 4,31 7 2,66 16 1,911 16 1,558 5
9,89 10 4,21 7 2,62 18 1,875 14 1,532 3
9,34 1 4,02 6 2,56 17 1,859 11 1,496 6
8,98 2 3,86 4 2,55 18 1,845 9 1,487 4
8,26 6 3,80 5 2,53 23 1,829 10 1,474 3
7,85 33 3,72 9 2,50 10 1,816 15 1,466 4
7,48 13 3,65 22 2,47 10 1,808 16 1,460 3
7,21 71 3,53 23 2,44 14 1,790 12 1,451 3
6,75 100 3,48 32 2,42 16 1,778 4 1,436 4
6,44 16 3,40 24 2,41 16 1,766 8 1,430 5
6,25 26 3,35 59 2,37 21 1,698 8 1,418 5
6,05 37 3,26 15 2,31 22 1,752 8
5,72 29 3,18 19 2,27 35 1,740 10

1 2 3 4 5 6 7 8 9 10
21,81 6 5,54 22 2,97 23 1,982 11 1,554 14
20,21 11 5,38 47 2,92 19 1,948 25 1,551 12
18,50 22 5,27 24 2,88 10 1,912 15 1,543 10
16,32 19 5,15 20 2,82 6 1,902 14 1,537 9
14,98 23 5,01 41 2,74 6 1,878 6 1,525 8
14,22 17 4,72 14 2,72 10 1,868 5 1,519 10

Cu2(AC)4^AH 13,44 12 4,59 10 2,70 9 1,848 6 1,511 7
K^AA 12,38 5 4,48 10 2,66 9 1,840 11 1,504 6

11,48 2 4,36 32 2,61 16 1,812 12 1,492 9
10,35 14 4,24 9 2,57 16 1,805 14 1,476 6
9,84 14 4,15 7 2,55 12 1,784 6 1,466 7
9,11 3 4,07 22 2,48 14 1,774 6 1,453 7
8,86 3 3,85 3 2,43 22 1,746 18 1,446 5
8,42 2 3,76 8 2,40 26 1,740 10 1,437 9



8,11 6 3,72 18 2,38 45 1,707 4 1,428 11
7,85 10 3,61 9 2,32 22 1,693 7 1,424 11
7,33 71 3,55 14 2,27 30 1,682 10 1,414 7
7,21 65 3,48 100 2,25 17 1,655 7 1,401 7
7,01 64 3,31 21 2,20 9 1,646 7 1,388 9
6,77 49 3,29 10 2,19 13 1,628 6 1,377 7
6,42 81 3,23 9 2,13 32 1,618 11 1,368 9
6,20 75 3,19 11 2,08 9 1,601 89 1,356 8
6,10 93 3,09 8 2,06 18 1,589 8 1,342 8
5,77 29 3,06 14 2,04 14 1,575 10 1,335 10
5,62 15 3,01 29 2,02 16 1,569 7

1 2 3 4 5 6 7 8 9 10
20,21 32 4,61 15 2,91 32 2,17 27 1,751 13
18,50 29 4,40 15 2,82 44 2,13 29 1,744 12
16,81 35 4,32 14 2,80 37 2,10 19 1,734 5
16,60 16 4,19 12 2,74 22 2,08 17 1,719 6
12,31 8 4,11 6 2,84 38 2,07 17 1,703 11
9,93 13 4,07 9 2,61 23 2,05 18 1,676 11
8,61 3 3,96 26 2,59 22 2,01 16 1,660 7
7,88 60 3,82 6 2,53 35 1,997 15 1,654 11

Cu2(ACVAH 
K-K- H20

7,16 100 3,66 27 2,50 15 1,985 13 1,644 10
6,77 62 3,49 76 2,46 13 1,953 18 1,634 6
6,47 94 3,42 23 2,44 18 1,943 21 1,624 11
6,15 69 3,33 71 2,39 29 1,932 12 1,608 12
5,80 45 3,22 48 2,38 29 1,912 15 1,594 7
5,61 47 3,20 47 2,35 26 1,888 14 1,574 8
5,47 22 3,15 47 2,32 31 1,862 11 1,565 5
5,27 28 3,10 51 2,28 40 1,851 4 1,557 8
5,07 48 3,08 54 2,25 26 1,824 8 1,540 9
4,98 21 3,06 48 2,24 15 1,815 23 1,525 12
4,89 18 3,01 36 2,21 11 1,793 21
4,76 16 2,96 32 2,20 12 1,773 15



^agB a^  3
Pyx a^TaTHHHr aparam aMHg^H K00p,^HHa^H0H ÔHpHKManapHHHHr 

TeKHCïïHKrapapo Maco^anapn Ba hhcôhh HHTeHCHB̂ Hrn

HnoBa 1

EHpHKMa D 1A I1% D 1A I1% D 1A I1% D 1A I1% D 1A I1%
1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10

19,85 32 5,21 39 2,76 12 2,03 14 1,490 9
16,68 46 5,08 46 2,70 14 1,999 15 1,456 7

Zn(Ac)2-AA- 15,85 47 4,83 49 2,67 9 1,966 18 1,444 7
AHK 12,96 21 4,74 26 2,60 17 1,945 15 1,423 8

12,38 15 4,53 40 2,57 15 1,920 13 1,417 7
11,85 9 4,30 37 2,54 44 1,833 18 1,405 5
10,65 5 4,12 45 2,46 9 1,815 15 1,389 6

1 2 3 4 5 6 7 8 9 10
18,05 46 5,90 79 3,26 57 2,05 21 1,501 10
17,21 58 5,80 87 3,20 37 2,02 23 1,456 11
16,56 57 5,68 72 3,14 41 1,997 16 1,434 11
15,52 55 5,39 56 3,12 49 1,967 27 1,418 7
14,59 54 5,24 53 2,96 40 1,932 15 1,395 9
13,77 42 5,18 51 2,91 59 1,922 14 1,388 11
13,35 33 5,05 55 2,82 39 1,890 13 1,370 7
12,24 22 5,01 57 2,71 25 1,830 25 1,366 6
11,72 22 4,81 52 2,65 28 1,799 12 1,352 9

Zn(Ac)2 -K- 11,30 17 4,74 45 2,59 26 1,774 15 1,338 9
AHK 10,65 6 4,52 50 2,55 43 1,751 12 1,333 9

9,71 4 4,44 48 2,47 13 1,723 11 1,329 9
8,92 12 4,37 41 2,45 15 1,703 19 1,320 7
8,58 6 4,25 68 2,43 18 1,683 17 1,297 6
8,20 15 4,07 87 2,36 30 1,646 14 1,289 6
7,88 17 3,92 53 2,34 20 1,628 10 1,277 7
7,45 31 3,80 37 2,30 29 1,597 12 1,255 4
7,09 35 3,70 39 2,22 15 1,567 11
6,55 55 3,63 37 2,19 33 1,552 10
6,45 66 3,43 44 2,14 18 1,521 12
6,27 100 3,37 75 2,10 29 1,508 12

1 2 3 4 5 6 7 8 9 10
17,90 16 4,39 3 2,92 8 2,23 4 1,754 6
16,81 22 4,28 5 2,83 5 2,18 4 1,733 3

Zn(Ac)2-AA- 15,63 25 4,20 5 2,77 16 2,16 8 1,686 6
K H 2O 10,25 1 4,08 7 2,74 15 2,14 8 1,675 7

9,38 8 3,85 8 2,67 9 2,10 14 1,647 3
8,26 8 3,66 19 2,57 14 2,05 14 1,640 3
7,61 42 3,61 24 2,51 18 1,971 4 1,631 4
6,83 100 3,53 10 2,46 5 1,932 8 1,609 4
6,10 41 2,39 31 2,45 6 1,899 7 1,596 5
5,52 50 3,32 93 2,42 12 1,871 4 1,571 1
5,30 12 3,27 29 2,39 8 1,862 3 1,532 4



5,0 37 3,18 23 2,36 10 1,841 5 1,520 4
4,89 30 3,12 16 2,32 2 1,826 8 1,488 5
4,68 15 3,05 21 2,28 20 1,797 8 1,464 2
4,53 8 2,98 9 2,27 23 1,782 7 1,409 3
18,66 100 4,52 3 2,78 2 2,12 1 1,513 1
12,04 6 4,50 3 2,75 2 2,11 2 1,396 1
11,13 3 4,37 2 2,74 2 2,08 1 1,389 1

Z n (Â c)2 ^ 10,60 1 4,26 2 2,70 2 2,04 1 1,332 1
T K H 2O 10,21 1 4,23 2 2,67 2 2,03 1,309 1

4,09 2 2,64 2 1,987 1 1,273 1
3,92 1 2,61 2 1,982 1
3,73 1 2,59 2 1,937 1

8,32 1 3,61 1 2,53 2 1,914 1
8,14 1 3,53 1 2,50 1 1,890 1
7,74 3 3,50 2 2,48 1 1,833 1
7,53 3 3,38 6 2,46 1 1,823 1
7,43 4 3,28 2 2,44 1 1,803 1
7,12 6 3,23 2 2,41 1 1,786 1
6,85 6 3,21 2 2,40 1 1,764 1
6,69 6 3,17 3 2,37 1 1,752 1
6,38 10 3,16 3 2,35 1 1,733 1
6,0 8 3,11 3 2,33 1 1,707 1
5,95 8 3,05 4 2,29 1 1,698 1
5,84 8 3,01 4 2,28 1 1,685 1
5,61 6 2,98 5 2,25 1 1,673 1
5,40 5 2,91 5 2,23 1 1,652 1
5,27 5 2,87 3 2,20 2 1,647 1
5,07 6 2,84 3 2,18 2 1,602 1
4,96 5 2,82 3 2,16 1 1,533 1
4,80 4 2,81 2 2,13 2 1,524 1



H^OBa 1 ^agB a^ 4.
Ni(CH3COO)2-CO(NH2)2-NC5H4CONH2-2H2O TAPKHBHH K O M M E K C  EHPHKM A^ArH  

ATOM ^AP 3APflfl^APH  KHHMATH B A  ATO M ^A PH H H f KOOP^HHAT^APH
Atom

pa^aMH
Atom 3apag KoopgHHaT^ap ( A

X y Z
1 Ni 0.234304 -0.21305 -0.12019 0.73504
2 C 0.190593 1.82942 0.1326 0.09369
3 C 0.320589 0.18199 -0.70742 -1.50760
4 C - 0.158868 1.19644 1.37734 0.23325
5 C 0.274549 0.08425 1.73434 -0.70351
6 C - 0.328856 -0.31288 0.69033 -1.71314
7 C 0.423850 1.81971 2.34656 1.12280
8 O -0.476803 3.08827 2.31762 1.35637
9 N -0.422182 1.05129 3.31540 1.71560
10 O -0.192986 -0.73898 -2.66960 -0.77266
1 N -0.358113 1.23027 -0.92098 -0.55208

12 O -0.454093 -0.98328 0.96344 1.94400
13 C 0.600615 -1.61182 1.92642 1.19666
14 C -0.254862 - 3.06988 1.65023 0.95093
15 O -0.398009 -1.40578 3.10621 1.91650
16 C 0.357321 -0.15402 -2.99711 0.46417
17 O -0.503313 1.20783 -3.09133 0.27479
18 C -0.222121 -0.53277 -2.16995 1.65248
19 O -0.177159 -0.92668 -1.47414 -1.04713
20 O -0.402179 -1.08108 2.19432 -0.06064
21 O -0.448567 -2.32215 -0.32252 0.27556
22 C 0.556818 -3.24897 0.51156 -0.33454
23 N -0.422943 -4.55377 -0.00888 -0.19683
24 N -0.661071 -2.81115 0.75690 -1.62257
25 H 0.060318 2.76514 -0.11349 0.61332
26 H 0.004871 0.48839 -1.19136 -2.45707
27 H 0.005896 0.40485 2.64881 -1.24652
28 H 0.065892 0.07045 1.01257 -2.69717
29 H 0.167365 1.52560 3.93853 2.40618
30 H 0.247167 -0.01716 3.24598 1.79699
31 H 0.089488 -3.66245 2.5268 1.28272
32 H 0.259796 -3.31494 1.82829 -0.15902
33 H 0.144244 -3.47052 0.84630 1.59027
34 H -0.004088 -0.54910 -4.02699 0.59420
35 H 0.301418 1.45649 -2.14636 -0.20042
36 H 0.088980 -0.70539 -2.87212 2.48198
37 H 0.126521 0.28677 -1.54381 2.07986
38 H 0.128679 -1.50516 -1.64222 1.56083
39 H 0.339656 -1.98783 -0.97690 -0.51291
40 H 0.211185 -2.15081 3.78413 1.78133
41 H 0.172446 -5.27248 0.33620 -0.87115
42 H 0.158163 -4.94665 -0.20844 0.75053
43 H 0.110881 -3.58333 1.11876 -2.23436
44 H 0.244605 -1.49160 0.72545 -1.79780
45 H 0.330721 -2.23417 3.42763 1.72107
46 H 0.226543 -1.74207 -0.73875 -0.43210



^A^BAÆ  5.
C u 2( C H 3C O O V  C H bC O N H 2^ N C 5H 4C O N H 2 T A P K H E ^ H  K O M M E K C  B H P H K M A ^ A r H  

A T O M ^ A P  3 A P f l f l ^ A P H  K H H M A T H  B A  A T O M ^ A P H H H f  K O O P ^ H H A T ^ A P H

HoMep aTOMa Atom 3apag KoopgHHaTH ( Â  )
X y Z

1 O 2 - 1 , 8 5 8 8 1 , 8 1 3 0 0 , 0 1 2 6

2 O 2 0 , 4 4 7 4 1 , 4 3 6 4 0 , 0 0 2 5

3 C 3 - 0 , 5 9 5 8 2 , 2 9 6 1 - 0 , 0 0 2 9

4 C 3 - 0 , 3 7 8 8 3 , 6 1 9 6 - 0 , 0 2 3 7

5 H 5 - 1 , 1 8 8 9 4 , 2 8 8 9 - 0 , 0 2 9 9

6 H 6 0 , 6 0 2 7 3 , 9 9 4 8 - 0 , 0 3 4 6

7 O 2 - 0 , 1 3 3 5 - 2 , 1 1 9 4 0 , 0 5 7 2

8 O 2 - 2 , 4 4 0 1 - 1 , 7 4 3 0 0 , 0 7 6 0

9 C 3 - 1 , 3 9 6 1 - 2 , 6 0 2 6 0 , 0 7 8 8

10 C 3 - 1 , 6 1 0 7 - 3 , 9 2 6 4 0 , 1 0 2 7

11 H 11 - 0 , 7 9 9 3 - 4 , 5 9 4 1 0 , 1 0 4 8

12 H 12 - 2 , 5 9 1 0 - 4 , 3 0 4 0 0 , 1 1 8 8

13 C 3 - 0 , 9 5 5 6 - 0 , 0 9 8 7 3 , 8 5 8 8

14 C 3 - 0 , 9 6 9 4 - 0 , 1 1 7 2 2 , 5 1 7 7

15 O 2 0 , 1 7 7 0 - 0 , 1 3 6 2 1 , 8 2 8 5

16 O 2 - 2 , 1 2 9 7 0 , 0 6 2 8 1 , 8 4 6 5

17 H 17 - 1 , 8 4 5 9 0 , 0 5 5 9 4 , 3 9 5 5

18 h 18 - 0 , 0 5 4 4 - 0 , 2 3 8 7 4 , 3 8 1 0

19 C u 0 , 1 5 8 6 - 0 , 3 4 1 8 0 , 0 2 6 9

2 0 C u - 2 , 1 4 9 0 0 , 0 3 5 0 0 , 0 4 4 9

2 1 O 2 0 , 1 3 7 5 - 0 , 3 6 5 5 - 1 , 7 7 4 5

2 2 O 2 - 2 , 1 6 9 9 0 , 0 0 5 5 - 1 , 7 5 6 5

2 3 C 3 - 1 , 0 2 2 9 - 0 , 1 9 0 2 - 2 , 4 4 5 8

2 4 C 3 - 1 , 0 3 4 8 - 0 , 2 1 0 4 - 3 , 7 8 6 8

2 5 H 25 - 0 , 1 4 3 1 - 0 , 3 6 2 5 - 4 , 3 2 1 8

2 6 H 26 - 1 , 9 3 5 6 - 0 , 0 7 4 8 - 4 , 3 1 0 8

2 7 C 3 5 , 5 7 9 0 - 1 , 1 3 2 9 0 , 3 2 4 8

2 8 C 3 4 , 9 6 6 7 0 , 1 5 7 3 - 0 , 0 5 2 2

2 9 C 3 3 , 6 7 8 7 0 , 1 5 2 2 - 0 , 4 5 5 1

3 0 N A 2 , 9 4 4 8 - 1 , 0 5 6 5 - 0 , 5 2 7 2

3 1 C 3 3 , 4 6 2 4 - 2 , 1 9 3 7 - 0 , 2 0 9 4

3 2 C 3 4 , 8 5 5 0 - 2 , 2 6 3 0 0 , 2 4 7 6

3 3 C 2 5 , 7 2 8 3 1 , 4 2 1 9 0 , 0 2 1 9

3 4 N C 7 , 0 1 4 6 1 , 4 6 7 0 - 0 , 0 7 3 1

3 5 O 1 5 , 1 1 8 2 2 , 4 8 3 3 0 , 1 6 9 1

3 6 H 36 6 , 5 7 1 7 - 1 , 1 7 6 8 0 , 6 6 6 3

3 7 H 37 3 , 2 0 3 0 1 , 0 4 7 6 - 0 , 7 3 3 1

3 8 H 38 2 , 8 8 4 8 - 3 , 0 6 8 4 - 0 , 2 7 5 0

3 9 H 39 5 , 2 7 8 4 - 3 , 1 8 5 8 0 , 5 1 8 3

4 0 H N 7 , 4 8 9 5 2 , 3 4 2 5 - 0 , 0 2 1 4

4 1 H N 7 , 5 5 2 7 0 , 6 4 1 5 - 0 , 2 1 3 0

4 2 O 1 - 4 , 8 3 9 4 0 , 7 0 1 9 0 , 0 4 3 0

4 3 C 2 - 6 , 0 6 9 6 0 , 7 1 4 2 - 0 , 0 2 3 0

4 4 C 4 - 6 , 8 0 7 2 - 0 , 6 0 1 0 - 0 , 0 3 2 6

4 5 N C - 6 , 6 9 3 0 1 , 8 4 1 8 - 0 , 0 8 0 1

4 6 H 46 - 7 , 8 8 5 6 - 0 , 4 3 8 3 - 0 , 0 4 1 9

4 7 H 47 - 6 , 5 2 5 7 - 1 , 1 6 8 6 - 0 , 9 2 0 7

4 8 H 48 - 6 , 5 4 2 8 - 1 , 1 7 2 8 0 , 8 5 8 0

4 9 H N - 7 , 6 8 7 5 1 , 8 7 1 4 - 0 , 1 3 3 1

5 0 H N - 6 , 1 8 4 5 2 , 6 9 9 6 - 0 , 0 7 1 7



6.
Cu2(CH3COO)4- CH3CONH2^C5H4NCONH2 MOHEKYnACHAArH EOF Y 3Y H n H rH  
______________ ^HHMATHAPH B A  EO FH HH f KYH^AHHW ^HEPHfl^APH_____________

Eof Eof y3yH^HrH, Â EoFHHHr Kyn^aHHm 
^Hep^HflCH, KKan

O2 (1) - C3 (3) 1.3523 0.0032
O2 (1) - Cu (20) 1.8018 0.0489
O2 ( 2 ) -  C3 (3) 1.3518 0.0044
O2 (2) - Cu (19) 1.8016 0.0473
C3 ( 3 ) - C3 (4) 1.3413 0.0127
C3 (4) - H (5) 1.0508 0.9177
C3 (4) - H (6) 1.0509 0.9139
O2 (7) - C3 (9) 1.3521 0.0037
O2 (7) - Cu (19) 1.8017 0.0481
O2 (8) - C3 (9) 1.3523 0.0031
O2 (8) - Cu (20) 1.8020 0.0503
C3 ( 9 ) - C3 (10) 1.3413 0.0127
C3 (10) - H (11) 1.0508 0.9177
C3 (10) - H (12) 1.0507 0.9215
C3 (13) - C3 (14) 1.3413 0.0127
C3 (13) - H (17) 1.0508 0.9177
C3 (13) - H (18) 1.0509 0.9138
C3 ( 1 4 ) - O2 (15) 1.3523 0.0032
C3 ( 1 4 ) - O2 (16) 1.3523 0.0027
O2 (15) - Cu (19) 1.8019 0.0494
O2 (16) - Cu (20) 1.8019 0.0499
Cu (19) - Cu (20) 2.3383 0.0011
Cu (19) - O2 (21) 1.8017 0.0481
Cu (20) - O2 (22) 1.8018 0.0489
O2 (21) - C3 (23) 1.3520 0.0039
O2 ( 2 2 ) - C3 (23) 1.3524 0.0029
C3 ( 2 3 ) - C3 (24) 1.3413 0.0127
C3 (24) - H (25) 1.0509 0.9138
C3 (24) - H (26) 1.0508 0.9177
C3 ( 2 7 ) - C3 (28) 1.4770 9.7461
C3 (27) - C3 (32) 1.3444 0.0373
C3 (27) - H (36) 1.0507 0.9215
C3 ( 2 8 ) - C3 (29) 1.3495 0.1052
C3 (28) - C2 (33) 1.4781 13.0029
C3 (29) - N A  (30) 1.4159 13.3448
C3 (29) - H (37) 1.0513 0.8987
N A  (30) - C3 (31) 1.2892 0.6405
C3 (31) - C3 (32) 1.4674 8.6770
C3 (31) - H (38) 1.0503 0.9369
C3 (32) - H (39) 1.0507 0.9215
C2 (33) - NC (34) 1.2906 0.0223
C2 (33) - O 1 (35) 1.2331 0.0069
NC (34) - N H  (40) 0.9973 0.0019
NC (34) - N H  (41) 0.9953 0.0000
O 1 (35) - C2 (43) 1.2320 0.0029
C2 ( 4 3 ) - C4 (44) 1.5079 0.4966



C2 (43) - NC (45) 1.2897 0.0157
C4 (44) - H 6 (46) 1.0907 0.1719
C4 (44) - H 6 (47) 1.0909 0.1688
C4 (44) - H 6 (48) 1.0909 0.1688
NC (45) - N H  (49) 0.9964 0.0007
NC (45) - N H  (50) 0.9972 0.0017
Cu (19) - N A  (30) 2.9293
Cu (20) - O (42) 2.7718



^ A ^ B A ^  7.
Zn(CH3COO)2 CS(NH2)2NC5H4 CONH2 lapKHÔH^H SnpHKMaHHHr onTHMa^arniapH^raH napaMeip^apn

3HepreTHK KarranHKnap homh y^HOB ÔHp^HrH EnpHKMa Zn(CH3COO)2- TKAHK

X,ochïï ôÿ^nm HCCHK̂ urH KKan/MO^b -123,569

3^eKTpoH ^Hep̂ HflCH 3B -26583,683

Tÿ^HK ^Hep^Ha 3B -3880,512

^gpo^apapo HTapn^nm 
^Hep̂ HflCH

3B 22703,711

HoH^aHHm ^OTeH^Ha^H 3B 9,062

M 3M 0 3B -9,062

k b m o 3B -0,839

ro 3M 0 - k b m o 3B -8,223



H^OBa1
^agB a^  8

Zn(CH3COO)rCS(NH2)2̂ CsH4 NCONH2 TapKHÔ.™ KOMnneKC SnpHKMaHHHr aTOM^ap 3apHg^apn, 6of y3yH^HK^apn, 6of
^Hep^HH^apH Ba Ba^eHT ôypnaK^apHHHHr onTHMa^amTHpn^raH KBaHT-KHMëBHH ^HHMaT^apH

Atom Atom 3apagn Eof Eof y3yH.mrH, 
À

Eof ^Hep^HacH, 
3B

Eof Ba.eHT
ôypnaKnap,
rpagyc

i 2 3 4 5 6 7
Zni 0.2290
O2 -0.4398 Zni - O2 2.062i -5.5498
C3 0.39i9 O2 - C3 i.2874 -20.5280 C3 - O2 - Zni 94.36
C4 -0.0947 C3 - C4 i.4968 -i4.2030 C4 - C3 - O2 i25.0i
O5 -0.4i5i C3 - O5 i.28i7 -20.8254 O5 - Zni - O2 6i.29
O6 -0.4436 Zni - O6 2.0622 -5.4572 O6 - Zni - O2 87.95
C7 0.3963 O6 - O7 i.2858 -20.6433 C7 - O6- Zni 93.60
Cg -0.0942 C7 - Cg i.4963 -i4 .2 i4 i C8 - C7 - O6 i25.29
O9 -0.4i30 Zni - O9 2.028i -5.6850 O9 - Zni - O6 6i.72
Hio 0.0576 C7 - O9 i.2844 -20.6688 Hi0 - C4 - C3 ii0.28
Hii 0.0606 C4 - Hi0 i.0977 -i2.5988 Hii - C4 - C3 iii.8 0
Hi2 0.0585 C4 - Hii i.0974 -i2.7370 Hi2 - C4 - C3 ii0.90
Hi3 0.0599 C4 - Hi2 i.0975 -i2.6529 Hi3 - C8 - C7 ii0.50
Hi4 0.06i4 C8 - Hi3 i.0977 -i2.6235 Hi4 - C8 - C7 iii.8 4
His 0.0574 C8 - Hi4 i.0974 -i2.7406 Hi5 - C8 - C7 ii0.62
Si6 -0.i24i C8 - Hi5 i.0976 -i2.6229 Ci6 - Zni - O2 i06.69
Ci7 -0.i585 Zni - Si6 2.5649 -5.389i Ci7 - Zni - O2 87.95
Nig 0.i565 Si6 -  Ci7 i.6880 -i5.4945 Ni8 - Ci7 - Zni 80.70
Ni9 0.i0i2 Ci7 - Ni8 i.3795 -i7.5825 Ni9 - Ci7 - Zni i60.47
H20 0.i3i4 Ci7 - Ni9 i.4875 -i6.i775 H20 - Ni8 - Ci7 ii7.00



H21 0.0518 N18 - H20 0.9991 -12.5145 H21 - N18 - C17 119.95
H22 0.0923 N18 - H21 0.9926 -12.7837 H22 - N19 - C17 114.13
H23 0.0559 N19 - H22 0.9948 -12.7600 H23 - N19 - C17 117.38
N24 0.1584 N19 - H23 0.9949 -12.7163 N24 - Zn1 - O2 102.06
C25 -0.0227 Zn1 - N24 2.2960 -4.2764 C25 - N24 - Zn1 121.72
C26 -0.0848 N24 - C25 1.3579 -18.0539 C26 - N24 - Zn1 118.10
C27 -0.1666 N24 - C26 1.3570 -18.1051 C27 - C25 - N24 120.80

C 2 00 -0.1468 C25 - C27 1.4031 -18.3913 C28 - C26 - N24 121.25
C29 -0.0487 C26 - O28 1.3965 -18.4248 C29 - C27 - C25 119.10
C30 0.2727 C27 - C29 1.3979 -18.4973 C30 - C27 - C25 119.52
N31 -0.0124 C28 - C29 1.3896 -18.7706 N31 - C30 - C27 118.28
O32 -0.3703 C27 - C30 1.4897 -14.7764 O32 - C30 - C27 124.81
H33 0.0750 C30 - N31 1.4056 -15.6571 H33 -N31 - C30 119.14
H34 0.0537 C30 - O32 1.2249 -24.6502 H34 - N31 - C30 117.66
H35 0.1615 N31 - H33 0.9916 -12.8783 H35 - C25 - N24 116.60
H36 0.1455 C25 - H35 1.1021 -12.9869 H36 - C26 - N24 115.80
H37 0.1192 C26 - H36 1.1005 -13.0899 H37 - C28 - C26 120.09
H38 0.1076 C29 - H38 1.0993 -13.0229 H38 - C29 - C28 120.23



^agB a^  9.
^aTop 3d-MeTa^^ a^Ta^apHHHHr a^TaMHg (AA), Kap6aMHg(K), TH0Ka6aMHg(TK) Ba HHKOTHHaMHg(AHK) 

^ap ÔH^aH apa.iam aMag^H KOMn^eKc ÔHpHKMa^apHHH Ba ^pKHH aMHg MO^eKy^a^apHHH HucoaTaH xapaKTep^H 
____________________________________________ gacTOTa^apa____________________________________________

BHpHKMa^ap 3-20 A A  4-33 5-26 K 4-41 3-51 TK 3-22 4,25 AHK v (CC),
a^TaT
rpyx;H,
cm' 1

V (C O),
cm' 1

1659

v (CN),
cm' 1

1395

v (C O),
cm' 1

1678

v (CN),
cm' 1

1464

v (C O),
cm' 1

731

v (CN),
cm' 1

630

V K,
cm' 1

1594

Vk + ô(CCN),
cm' 1

1029

ô(CO),
cm' 1

703
1 2 3 4 5 6 7 8 9 1 0 1 1

Co(CH3COO)2^AAK- 0,5H2O 1655 1421 1666 1480 - - - - - 919
Co (CHsCOO^AA-TK- 2 H 2O 1639 1399 - - 680 609 - - - 938
Co (CH3COO)2^AAAHK- 2 H2O 1648 1399 - - - - 1605 1062,1031 710, 697 950

Co (CHsCOO^K-TK- 0,5 H 2O - - 1648 1496 706 608 - - - 936
Co (CH3COO)2 -K-AHK-H2O - - 1664 1472 - - 1598 1038,1025 710, 6 8 8 947
Co (CH3COO)2 ^TKAHK- H 2O - - - - 700 615 1599 1035,1026 710, 650 956

Ni(CH 3COO)2 -AA-K- 0,5H2O 1656 1420 1656 1485 - - - - - 950
Ni (CH3COO)2 ^ A A T K H 2O 1653 1417 - - 724 624 - - - 967
Ni (CH3COO)2-AA-AHK-2H2O 1652 1421 - - - - 1600 1063,1033 706,674 953
Ni (CH3C O O V K A H K H 2O - - 1673 1476 - - 1600 1050,1032 706,622 948
Ni (CH3C O O V T K A H K H 2O - - - - 726 622 1600 1049,1026 707,622 964

CU2 (CH3COO)4^AATK- 2 H 2O 1652 1402 - - 690 627 - - - 948
CU2 (CH3C O O V A A A H K 1652 1406 - - - - 1600 1052,1030 708,627 950
Cu2 (CH3C O O V K A H K H 2O - - 1673 1470 - - 1614 1053,1033 707,646 978
Cu2 (CH3COO)4^TKAHK- 4 H 2O - - - - 689 622 1614 1053,1032 709,622 964

Zn (CH3COO)2-AA-K-2H2O 1653 1428 1678 1493 - - 978
Zn (CH3C O O V A A A H K H 2O 1648 1420 - - - - 1602 1062,1033 708, 615 956
Zn (CH3COO)2 -K-AHK - - 1646 1470 - - 1598 1049,1019 712,680 938
Zn (CH3COO)2^TKAHK - - - - 708 615 1600 708,651 708,651 932



H^OBa 2.

PacM. 1. Co(CH3COO)2AAK0,5H2O TapKHÔ̂ H KOMn̂ eKc ÔHpHKMaHHHr

gepHBaTorpaMMacH

AP, ivir t, t

B a ^ T , MHH



PacM. 2. ^acnaÔKH MeTa^i aueTaTiapHHHHr Ty3H^Hmn.

H HH x /H O
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O H
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H H H\ /  H
O |
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C
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H
O------>-Cu

CH3 
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Cu-*-
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O
H H

O  o^ o o
\  / /

C C
CH3  CH3



Ty3Ĥ HmH

PacM. 3. HHKe^(II) aueTaTHHHr nceBgoaMHg^H KOMnieKc ÔHpHKMa^apn

H3C\

C
O

H H
O

/ OV j /
Ni.

À

O
H H

O
w

CH

H3C

H H\ /
O

\

O

c

,S T
C

Ow

A
H H

CH3

2H2O

Ni(CH3COO)r AHKAA-2H20

Ni(CH3COO)r AHKK-2H2Q

Ni(CH3COO)2TKAA4H20

(AHK)
\   ̂N

H3C^
Ni-

„ / ^ C ' CH3

O

Sw
A
TK

HO

Ni(CH3COO)2AHKTKH2Q



Ty3Ĥ HmH

PacM 4. Co(II) HHHr nceBgoaMHgoaueTaT^H KOMn^eKc ÔHpHKMa^apn

H H
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w
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O t
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C CH3

O
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• nH2O 

n=0,5;1
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H3C' C^ Q
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O
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O

O

C c h 3
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c

/  ^  
(TK)

0,5H2O
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H2O

Co(CH3COO)2-TKK0,5H20 C0(CH3COO)2-KAHKH2O

C0(CH3COO)2-TKAHKH2O



Ty3Ĥ HmH

PacM 5. Pyx aueTaTHHHr nceBgoaMHg^H KOMn^eKc ÔHpHKMa^apn

(AA), (HK)

H3 C

O

Zn
O

/  (HK)
C jK )

O
w

Cx
CH3

Zn(CH3COO)2AAK-2H2ü

Zn(CH3C 0 0 )2KTK

nH2O 

n=1; 2;
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O
W
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nH2O 
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N
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PacM 6. Mhc(II) aueTaTHHHr apa.iam aMHgiH KOMn̂ eKc 

f>iipiiK\ia.iapmmiii' Ty3H^Hmn

CH3 CH3

I I
CH3 c h 3

Cu2(CH3COO)4-AHKAA

Cu2(CH3COO)4-AHKKH2Q

CH3 CH3

O  0 ^ 0  ' O

X \ /  \ /  /
(AHK) N -------►Cu---------- Cu^-S = C  (TK)

O  0 ^ 0  o

C C
CH3 c h 3

CH3 CH3

O '  0 ^ 0  O

(AA) C = 0 ------►Cu C u — S = C  (TK)

/ \  / \  X  
O ^  y O

ç "  ^ ' ç
CH3 CH3

Cu2(CH3C00)4-AHKTK-4H20

Cu2(CH3COO)4-TKAA-2H2Q

nH20  

n=0; 1; 3

• 4H2O

2H2O



PacM 7. Ni(CH3 COO) 2  CO(NH2 ) 2  NC5H4CONH2-2H2O TapKH^H 
KOMn̂ eKCHHHr (|)a30Bim Moge^H cxeMacu

H43

HH 42 
31

l N

/ Y : , , /
12 /  C 22

24

H
H

/ C14

40
f

33

O HT
.c

O
13

'i H30 77 ,40

H

H

KoopgHHauHOH 
TyryHHHHr sa^eHT 

SypnaK^apH

O20Nin O21 -  72,20 

O21Nin O12 -  77,40 

O12M 11N1 -  160,05 

N1NÛ1O10 -  59,70

O10M 11O19 -  22,81

O19M 11O20 -  100,35 

O20NinO12 -  61,66

^ a g s a ^  1.

Ni(CH3COO)2K A H K 2H 2O TapKHÔ^H MoeKy^aHHHr aToM^ap 3apagH

KHHMaT^apn

Atom
paKaMH

3apag Atom
pa^aMH

3apag Atom
pa^aMH

3apag Atom
pa^aMH

3apag

Nin 0,2343 C13 0,6006 H25 0,0603 H37 0,1265
C2 0,1906 C14 -0,2549 H26 0,0049 H38 0,1287
C3 0,3206 O15 -0,3981 H27 0,0059 H39 0,3397
C4 -0,1589 C16 0,3573 H28 0,0659 H40 0,2112
C5 0,2745 O17 -0,5033 H29 0,1674 H41 0,1724
C6 -0,3289 C1s -0,2221 H30 0,2472 H42 0,1582
C7 0,4239 O19 -0,1772 H31 0,0895 H43 0,1109
Os -0,4768 O20 -0,4022 H32 0,2598 H44 0,2446
N9 -0,4222 O21 -0,4486 H33 0,1442 H45 0,3307
O10 -0,1930 C22 0,5568 H34 -0,0041
Ni -0,3581 N23 -0,4229 H35 0,3014
O12 -0,4591 N24 -0,6611 H36 0,0890



PacM 8. Cu2(CH3COO)4CH3cONH2C5H4NCONH2
KOMn^eKCHHHr (|)a30Bim Moge^H

^ a g s a ^  3.
CU2(CH3COO)4'CH3c O NH 2NC sH4CONH2 TapKHÔ^H

KOMn^eKcgaru KOopanmip.iaHraH HHKOTHHaMHg
Mo^eKy^acHHH oa^3ii ^Hep^eTHK napaMeTp^apH

BoFHHHr Kyn^aHHm 
Ĥep̂ HHCH

^B Bof y3yH^Hrn, Â

1 c 29 -  N30 13,3448 1,4159

2 c 28 -  c 33 13,0029 1,4781

3 c 27 -  c 28 9,7461 1,4770

4 c31 -  c32 8,6770 1,4674


