KoMn/ieKCHble coeanHeHus.




KoopanHaumoHHasa teopus A.BepHepa

« B 1893 r. wBenuapckmMm XMMMKOM-HEOPraHNKOM
AnbdpenoM BepHepom (1866—1919) 6bina
copMynnpoBaHa Teopus, NO3BONMBLLAS MOHATb
CTPOEHME N HEKOTOPbIE CBOUCTBA KOMMIEKCHbIX
COeJMHEHMN U Ha3BaHHas KoopANHAaLMOHHOM
Teopuen. NMo3TOMY KOMIMEKCHbIE COEANHEHUS YacTo
Ha3bIBalOT KOOPAMHALMOHHBLIMU COeANHEHNSMMN.

« CoeaunHeHus, B cocTaB KOTOPbIX BXOAAT CJIOXKHbIE
MOHBbI, CyljecTByrLine KaK B KpucraJsijie, Tak 1 B
pacrBope, Ha3blBakoTCAa KOMI1J/IEKCHBIMU, UJIN
KoopAuHalyNOHHBIMMN.



* CocTas.

« CornacHo tTeopun BepHepa
LleHTpaNibHOEe NOJIOXKEeHWe B
KOMIMEKCHbIX cOeAUHEHUSIX 3aHUMaET,
KaK npaBuio, MOH MeTasna, KOTopbIU
Ha3bIBAOT LIEHTPasibHbIM MOHOM, UK
KOMI1eKkcoobpa3oBaTesem.




+

= KoMnnexkcoobpa3oBare/ib — Yactuua
(aToOM, MOH NI MOJIEKY/IA),
KoopaAuHUpyoLyas (pacrosararoLas)
BOKpYr cebsi Apyrne MoHbl im
MOJIEKY/IbI.



+

« KomnnekcoobpasoBaTesb 06bI4YHO
MMEET MNOJIOXKNTENbHbIW 3apsa,
ABISETCA d-3/IEMEHTOM, NPOSABASET
amdoTepHble CBOUCTBA, UMEET
KoopAMHaUMOHHOE Yncno 4 unm 6.
Bokpyr KoMniekcoobpa3oBaTtess
pacnonaratoTcs (KoOopAUHUPYIOTCS)
MOJIEKYbl TN KNCITOTHBIE OCTATKN —
nuranabl (agneHabl).
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« JIMraHgbl — yactuubl (MOJIEKY/IbI U
WOHbI), KOOPANHUPYEMbIE
KoMrisiekcoobpa3oBaTtesieM U MMEKoLLNE
C HUM HErNocpeACTBEHHO XMMUNYECKNE
cBsi3n (Haripumep, noHsbl: Cl—, I—-, NO3—,
OH—; HeuTpasibHble MosieKy/ibl: NH3,

H20, CO).



= JlraHabl He CBA3aHbl ApYr € ApYroM, Tak Kak
MeXay HUMWU AENCTBYIOT CU/bl OTTA/IKUBAHMA.
Koraa nuraHgamMmun SBASOTCSA MOJIEKY/IbI,
MeXAy HMMWN BO3MOXXHO MONEKYAPHOE
B3amMoaencreme. KoopanHaumsa nuraHaos
OKOJ10 KOMr/iekcoobpa3oBaTens ABNseTcs
XapaKTEPHOWN 4YepTON KOMMIEKCHbIX
coeaVHEHNU



a
Komnekcoobpaszosaress JIuranabi

/K3L[F e(CN)(,F Koopaunaunonnoe

Breniusas BryTpeHHss e
cepa cepa
(KOMIUICKCHBIN
6 AHHOH)

Komnaekcoobpasosarens  JInuranas

[Ag(NH;),]Cl «—— Buemmnss cdepa

Buyrpennss
KoopauHaumonnoe
Cipepa YHCI0

(KOMIUJIEKCHBIH
KATHOH)




* Knaccnpukauums

bonbloe MHOroobpasme KOMMIEKCHbIX
coeIMHEHUN U X CBOUCTB HE
NO3BONSET CO3AaTb €ANHYIO
Knaccudpukaumto. OaHaKO MOXHO

rpynnmMpoBaTb BEWECTBA MO HEKOTOPbIM
OoTAEJIbHBbIM MNMPU3HAKAM.
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« 1) llo cocrasy.

KoMnieKkcHBIE COC/THHEHHSA
Conu OcHOBaHHMA Kucnorsi
Ipumep: IIpumep: Ipumep:
K3[Fe(CN)) [Ag(NH;),]OH H[AuCl,]




=« 2) Mo T™ny KoopANHUPYEMBIX JINraHAOB.

a) AKBaKOMI1/1IEKChbl — 3TO KOMMMEKCHbIEe
KaTMOHbI, B KOTOPbIX IMraHAaMnN ABASOTCS
Mosiekysbl H20. Nx 06pa3ytoT KaTUOHBI
MEeTa/JIOB CO CTeneHbio OKUCIEHUS +2 U
6onblue, NpuyYeM CrocobHOCTb K
06pa30BaHMI0 aKBAKOMIMEKCOB Y META/I0B
OQHOWM rpynrbl NEPUOANYECKON CUCTEMDI
YMEHbLUAETCS CBEPXY BHU3.

[TpMepbl aKBaKOMIMJ1EKCOB:
[AI(H20)6]CI3, [Cr(H20)6](NO3)3.



6)apokcoKkoMriieKChl — 3TO KOMMNEKCHbIE aHUOHbI, B
KOTOPbIX NUraHaamMu BNSKOTCS MMAPOKCUA-NOHbI
OH-. Komnnekcoobpa3soBaTensiMn SABNSOTCS
MeTassibl, CKSTOHHbIE K NPOSIBIEHUIO aM(POTEPHbIX
cBonctB — Be, Zn, Al, Cr.

Hanpumep: Na[Al(OH)4], Ba[Zn(OH)4].
B) AMMUaKaTtbl — 3TO KOMIMJIEKCHbIE KaTUOHbI, B KOTOPbIX

nuraHaamm aenqaroTca Monekynbl NH3.
KoMnnekcoobpasoBaTensaMum SBnstoTCA d-3/1EMEHTHI.

Hanpumep: [Cu(NH3)4]S04, [Ag(NH3)2]CI.



r) AUn/OKOMIIJIEKCHI — 3TO KOMI/IEKCHbIE
aHWOHBI, B KOTOPbIX NMraHaaMu
ABMIAOTCS @HUOHbI HEOPraHUYECKUX U
OpraHn4eckux Kncnor.

Hanpumep: K3[AI(C204)3],
Na2[Zn(CN)4], K4[Fe(CN)6].



+

= 3) lMo 3apsiay BHyTpeHHeN cghepel.

KOMILICKCHBIC COCIIHHCHHS

-

KoMIUIeKCHBIH KaTHOH KOMIUIEKCHBIH aHHOH
IHpumepwr: Iipumepuor:
[Cu(NH;)4]2*SO3" 3[Fe(CN)g]3-

[Al(H0)6)**Cl3 Ka[Fe(CN)g)*




HoMeHKaTypa KOMI/1EKCHbIX
COEIMHEHUMN

« Haunbornbluee pacnpocTpaHeHne nmeet
HOMeHKJ1aTypa, pekoMeHaoBaHHasa IUPAC,
Ha3BaHWe KOMI1/1IeEKCHOro aHMoOHa Ha4nHaeTCH
c 0603Ha4yeHnss coctaBa BHYTpeHHEN cdepbl:
4YnCno nmraHaoB 0bo3HavYaeTcs rpeyeckuMu
YUCNUTENBbHbLIMU: 2—AN, 3—TpUn, 4—TeTpa, 5—
neHTa, 6—rekca u T.4., Aanee cneayoT
Ha3BaHWS NMraHao0B, K KOTOPbIM NpnbaBnsioT
COeANHUTENBHYIO rNacHyo «o»: Cl—-— xnopo-,
CN- — umnaHo-, OH— — rmgpokco- u T.n.



+

Ecnn y komnnekcoobpaloBaTens
rnepeMeHHasi CTerneHb OKUCIEHUS, TO B
CKOBKax pUMCKUMM LUdppamMu
YKa3bIBalOT €ro CTerneHb OKUCIeHNS, a
ero Ha3BaHue ¢ cyhduKkcoM -aT: Zn —
unHkaT, Fe — deppaT(IIl), Au — aypaT
(III). NocneaHMM Ha3blBAOT KaTMOH
BHELLHEW cdepbl B pOANTENbHOM
nagexe




+

« [1pnmepesl:

K3[Fe(CN)e6] — rekcaumnaHodeppat(III)
Kanus,

K4[Fe(CN)s] — rekcaumaHodeppat(1l)
Kanus,

K2[Zn(OH)4] — TeTparnapokcounHkaT
Kanus.



« Hanpumep:
[Cu(NH3)4]S04 — cynb®at
TeTpaaMMuHMeaun(Il),
[Al(H20)6]CI3 — xnopua
rekcaakBaaloMUHUA.




XuMmyeckme cBoMCTBa KOMIM/1EKCHbIX

i coeanHEHUN

= 1. B pactBope KOMNMeKCHbIe
coeanHeHns BeayT cebs Kak cuibHble
3J1EKTPO/INUTLI, T.€. MONHOCTbIO
OANCCOLUMUPYIOT Ha KaTUOHbI U QHUOHHI.

[Pt(NH3)4]Cl2 = Pt(NH3)4

K2[PtCl4] = 2K+ + [PtCl4]

2+ + 2Cl -,
2_



+

= 2. [1py AeNcTBUU CUNBbHBIX KMCNOT
NPONCXOANT pa3pyLUEHME
rMAPOKCOKOMIMIEKCOB

a) Npu HegoCTaTKke KNCNOTH

Na3[Al(OH)e] + 3HCI = 3NaCl + AI(OH)3 +
3H20;

6) Npn n3bbITKE KUCNOTHI

Na3[Al(OH)s] + 6HCI = 3NaCl + AICI3 +
6H20.



+

« 3. HarpeBaHue (TepMonun3) Bcex
aMMWaKaToB NMPUBOANUT K UX
PA3/10XKeHnIo, HanpuMmep:

[Cu(NH3)4]S04 = CuSO4 + 4NHS3.

,

=y

-~




3HayeHune KOMI/1eKCHbIX COeaNHEHUM

KoopAMHALUMOHHbIE COEANHEHUSI UMEIOT
UCKTIOYNTENBbHO 60/bLLOE 3HAaYEHNE B NPUPOAE.
[]JoCTaToO4YHO CKas3aTb, YTO NOYTU BCE (DEPMEHTHI,
MHOrMe rOPMOHbI, JIEKAPCTBA, 6MOMOrnMYecKkm
aKTUBHbIE BELLLECTBA NPeACTaBNAOT coboi
KOMIM/IEKCHble coeanHeHns. Hanpumep, reMornobumH
KpoBW, 6narogapst KOTOPOMY OCYLLIECTBSIETCS
NepeHoc KMCNopoaa OT NIErKUX K KIeTKaM TKaHM,
ABMAETCA KOMM/IEKCHbIM COEAUHEHNEM, CcoaepXXaLluM
XXEene30, a X10podun, OTBETCTBEHHbIN 33
(HOTOCMHTE3 B PACTEHUAX, — KOMIMIEKCHBIM
COeAVMHEHNEM MarHus.



= 3HAUYUTENbHYIO YaCTb NPUPOAHBIX MUHEDPANOB, B TOM
yucne nonnMMeTaIMdecknx pya n CUInMKaToB, TakxXe
COCTaBNSOT KOOPANHALUMOHHbIE coeanHeHust. bornee
TOro, XMMMU4Yeckne MeToibl U3BNeYeHnst MeTannoB U3
pya, B 4aCTHOCTM Meau, Bosibppama, cepebpa,
aNItOMUHUSA, NMNIATUHbBI, XXene3a, 3010Ta U ApYrux,
TaKXe CBsI3aHbl C 06pa3oBaHMEM NerkopacTBOPUMBIX,
NIerkonnaBKMX UK NEeTy4Ynx KoMnnekcos. Hanpumep:
Na3[AlIF6] — kpnonuT, KNa3[AISiO4]4 — HedenuH
(MUHepasnbl, KOMMEKCHblE COeaANHEHUS1, coaepXXallme
aItOMUHNN).



+

« CoBpeMeHHasa xuMn4yeckas oTpacsb
MPOMBbILLUNIEHHOCTU LUMPOKO UCMOSb3YET
KOOPAMHALMOHHbIE COEANHEHUS KaK
KaTaim3aTopbl NPpU CUHTE3E
BbICOKOMOMEKYNSAPHbIX COEAUHEHUN,

Npu XMMHUYeCcKou nepepaboTtke HedTH, B
NPOU3BOACTBE KUCSOT.




* 3a/laHuA.

[TMCbMEHHO AaTb XapaKTepUCTUKy
cnenyowmM KOMMNIeKCHbIM
coeJMHEHUSAM MO CTPOEHUIO U
KnaccupunumpoBaTb NO Npmu3HaKkaM:
K3[Cr(OH)6], [Cr(H20)6](NO3)3,
Na2[Zn(CN)4], [Ag(NH3)2]OH.



+

Hanuncatb ypaBHEHUSA peakuui, npu
MOMOLLM KOTOPbIX MOXHO OCYLLECTBUTb
npeBpaLLeHns:

v 1
Zn = Zn0 = ZnCl, = Zn(OH), = NazZn(OH),] = Zn(OH), ZnSfO‘,.
l




