XUMUSA 351eMeHToB. Jlekums 6

KoMMNIeKCHbIe COeANHEHUS: TUMbI U
Knaccndpukaumsa. Metoabl nonyyeHus u
pa3pyLlleHus. PelleHne 3aaau.




TUMbl KOMMNEKCHbIX COeAUHEHUN.
1. AKBaKOMMJ1eKChl

B BOogHBIX pacTBOpax:
Be(H,0),1*

Al(H,0) I**

Cr(H,0). " ...
Kpucrammoruaparsr:
Be(H,0),]SO,
Al(H,0).]C,
K(H,0)61[Cr(H,0):1(S0,),
Cu(H,0),1S0,H,0

Ni(H,0),]S0,H,0




TepMuy. pasnoxxeHue:
CuSO,"5H,0
[]
CuSO, 4H,0 + H,O(r)
[]
CuSO, + 4H,0(r)

A

Kpucrannorugpar

[Cu(H 0)4]SO ‘H O («MefHbIN KYrnopoc»)

AKBaKOMILIEKC

10 o, Ot O\\s 0
/N 720
H OH & o

2 2




Kpucramnoruapar
\

: \
[Fe(H,0).]1SO,"H,O («kenesHbiii Kynopoc»)

AKBaKOMILIEKC
H,0
HZO\I‘:e _OH; O\\s 0
HZO/ \OHZ 7 o
OH,




2. TAPOKCOKOMMEKCH! M *‘@OH—

[lonyyeHme:

Zn(OH), + 20H"(136.) = [Zn(OH)4]2‘; pH >> 7
Pa3spyLleHue:
[Zn(OH)4]2‘ (+H,07)

+ CH,COOH; CO,; NH,™ (cn.k-Tbl, pH =

/)

Zn(OH),(T)

+ H,O" (cunbH.K-Tbl, pH < 7)
[Zn(HZO)4]2+

O6pazoBaHme r’MapOKCOKOMIMIEKCOB XapaKTEPHO
nns aMOTEPHbIX 3NIEMEHTOB.




3. AMMUHbI (aMMUaKaThbl)

M

:)NH,

AgCI(T) + 2NH,"H,0(136.) = [Ag(NH,),]* +CI" + 2H.0

Ag(NH,),
Ag(NH,),
Ag(NH,),

‘\
\
X ""*’—'/

[lony4yeHue:

Pa3spyLleHue:
T+ H30+ NH,™ + ...
T+ I Agl(T) + ...
T4 t° NH,(r) + ...

[Cu(NH,),](OH),

[Ni(NH,),]Cl,




4. AUMOOKOMMNEKCHI M +—@X‘

[lonyyeHme:

HgL(T) + 2I7(136.) = [HgL, 1=

[Fe(H,0).I** + 6NCS™=[Fe(NCS),]°~ + 6H,0
Pa3spyLueHue:

[HgI4]2‘ + S%7 = HgS(T) + 4I"

[Fe(NCS) ]°~ + 4F~ = [FeF,]” + 6NCS~

[Tonyuyenue u paspyuieHue Tuonanatoro k-ca Fe(IlI)

K,[Fe(CN),]

i.\\ )
|\ - &\
- ey

K,[Fe(CN),]




5. M'mapnaokoMnnekcsi M +—@H‘

[lony4yeHue:
4 NaH + B(OCH,), = Na[BH,] + 3CH,ONa (npu 250 °C)
4 LiH + AICI, = Li[AlH,] + 3LiCl
3 Li[BH,] + AICI, = Al[BH,], + 3LiCl
Pa3spyLueHue:
Na[AlH,] + 4 H,O = NaOH + AI(OH), + 4 H,1 (OBP)
2 Na[BH,] + H,SO, = Na,SO, + B,H.t + 2 H,1 (OBP)

vE

Na[BH,]

Li[AIH,]




6. AHnoHranoreHatbl M[3I" " 1 (3, ' W T" — ranoreHsbl)
[lony4yeHue:
KI + I, = K[I(I),]; CsCl + IBr = Cs[I(Br)(Cl)]
Pa3spyLleHue:
K[I(I),] + t° = KI + I(r)
Cs[I(Br)(CD] + t° = CsCl + IBr(r)

/. KaTtuoHranoreHsl [ " 1Z (3, I" W " — ranoreHbl)
[lony4yeHue:
ICI; + SbCl, = [ICLJ[SbCI ]; BrF; + AsF. = [BrF,J[AsF]
CBoucTBa:
Ag[BrF,I(s) + [BrF,][SbF ](s) = Ag[SbF](s) + 2BrF,(x)
B cpeae BrF, ()




8. KapboHusbl

M +—@CO

[lonyyeHme:

Ni(T) + 4CO(r) = [Ni(CO),](x) (Hmxke 50 °C)

TeTpakapboHunHukens(0)
Pa3pyLueHue:

[Ni(CO),](x) + t° = Ni(T) + 4 CO(r) (Bbiwe 200 °C)

[Ni(CO),] + H,SO,(pa36.) = NiSO, + 4 COt + H,1

Bricokouncroe xene30
(kapOOHWIIBHBIN METO/T

- » _ob .
b .~

OYMCTKH)

CocTtaB KapbOHUBbHbIX
koMmnnekcos: [Cr(CO),],
[Mn,(CO), 1, [Fe(CO),],
[Co,(CO),] w1 ap.




MpaBuno CuakBuKa Ans onpeaeneHns coctaBa KOMMIEKCOB

e YCTOMUYMBBIM SIBNSIETCSA KOMIMEKC, B
KOTOPOM peanu3oBaHa 18-3n1-Hag
o60/104Ka 13 s-, p- U d-31eKTpoHoB M n X
31. nap nuranaos (L)

o Fe’[Ar]3d°4s? || , Kr

H.-B. CumxBUK e 18—-8 =10e"

CEED T o unmn36-26 = 10e-
e x =10/2 = 5 3n.nap (5 monekyn CO)
e [Fe(CO).] neHTakapboHumkeneso




[IpaBnno Cuaxsuka (npumepsl)

* Co’ [Ar]3d74s? || L Kr

*18 -9 =9e7;

*x =9/2 =45 (?)

* paaukan [*Co(CO),]

* TeTpakapboHunkobanbT
(HeycT.)

* anmep [Co,(CO),] (ycT.)

OKTakapboHuUnankKobanbT

L5 VO [Ar]3d*4s” || L Kr
18-5 = 13e7;

X =13/2=6,5(?)
paaunkan [*V(CO) ] (HeycT.)

NN KOMMA.COeAUHEHNE
coctasa K[:V(CO),]
rekcakapboHuneaHagat(-I)
kKanmsa (ycT.)




L — atunen C,H,, 6enson C.H,,
LUMKNONEeHTaaneH C5H6 N T.0.

NonyyeHue: CH,
umknonentaaneH C.H, — HC@CH @
cnabas kucnota HL o ~

2 Na + 2HL = 2NaL + H,1
LlMKﬂOHEHTaﬂMeHMﬂHanMVI n

FeCl, + 2Na(C.H.) (+thf) = B . ?
= [Fe*'(C.H.),] + 2NaCl /

F Fe

(B cpene TeTparnapodypaHa) W,
Ay e G

0. mT-KOMMNEeKChl

[lpyrne n-KOMMieKchbl: - L

:Cr(IC6H5)2] - ,U,VI6eH30ﬂXpOM, ouc(yuxionenmaouenu)Keie3o
‘Mn*(CO),(cp)] —UMMaHTpeEH, [Fe(C H.),] (epporien)
'Co(cp),]OH




10. XenaTsl

BHYTp. cdbepa COCTOUT U3 LIMKANY. TPYNNUPOBOK,
BK/Itovaowmx M (koMniekcoobpasoBaTesib)

NH,CH,COOH - a-aMMHOYKCyCHas KucnoTta (F/IMUKH)
Cu(OH), + 2 NH,CH,COOH =

= [Cu(NH,CH,COO0),] + 2 H,0
NH,CH,COO™ (rAMuUMHaT-NOH) - BUAEHTATHbIV NIUraHA




Peakunsa Yyraesa

Ni°t + 2 NH,"H,O + 2H.L =
= [Ni(HL),](T) + 2NH,* + 2H,0
buc(anmeTunranokcumaTto)Hmnkeno(II)

JI. A. YyraeB
(1873—1},922) o~ H \?
|
; LGN N=C-CH,

|
H,C-C=NOH  y c-C=N~__ \\N=C-CH,
pumeTuarmokeum H, L I I

_NO- O O
H,C-C=NO Ny

|
H,C-C=NOH

TAMETUITINOKCcUMaTo-uod HL™




MeToabl CMHTE3a KOMMJIEKCHbIX COGLI,VIHGHVIVI

Peakuns obMeHa nuraHaoB
A) B BOAHOM pacTBope (5. o IPVHLMI Jle LaTenbe):
[Cu(HZO)4]2+ + 4NH;"H,O = [Cu(NH3)4]2+ + 8H,0
B(obp. npoa.) > B(obp. ucx.pear.)
b) B HeBOAHOM pacTBopuTene:
[AI(HZO)6]3+ + NH,"H,O #
[AI(HZO)6]3+(S) + 6NH, () = [Al(NH3)6]3+(S) + 6H,0(s)
B) 6e3 pactBopuTens:
[Ni(H,0)JCL(T) + 6NH,(r) = [Ni(NH,).]CL(T) +6H,0(r)
[') BHyTpUMON. 0O6MEH NUraHaoB B TB. pa3e:
2[Co(H,0)]Cl(T) + t° = Co[CoCl,](T) + 12H,0
DO30BbIN CUHUN




MeToabl CMHTE3a KOMMJIEKCHbIX COGLI,VIHGHVIVI

) OBP + peakuun obmMeHa nuraHaoB
+0K.+ L
[COII(H20)6]2+ — [COIIIL6]3+
Ok.: H,0,, KNO, ... L= NH,, NO,™ ...
[TpumMepbl:

2CoCl, + 12NH, + H,0, = 2[Co™(NH.).](OH)CI,

CoHCI2 - 7KNO2 -+ 2CH3COOH =
= K3[CoHI(NOZ)6]¢ + NO1 + 2KCl + 2CH3COOK + HZO
+ BcC

[NiI"(CN),I*~ — [Ni°(CN),I*




PeweHWe 3agad. 1. PacTBopeHme ocagka npu
KOMMJ/1ekcoobpa3oBaHmu

AgBr(T) O Ag* + Br~; P, . = 7,7:107'3
Ag* + 2 S0,5% [0 [Ag(SO.S),I*"; B, =4'10%3

obp

AgBr(T) + 2 SO, S% [Ag(SO S),I> +Br;

— 2
_(Z\g(so?;-g
\O SZ—] [Ag AgBr o6p
K =

=P, g % 06p—77 103 x 4101 =30,8 >> 1

Habntopaetcs pacTtBopeHne ocazika (CMellieHue
paBHOBECUS BIMpaBoO —)




PeweHue 3ana4. 2. Peakunsa obMeHa nuraHaoB

[Co(NH,) J** + 6 CN™ [0 [Co(CN),]>* + 6 NH, ;
K =?
Co®* + 6 NH, [0 [Co(NH,) I** ; B, = 1,6'10%

obp(1)
Co’" + 6 CN- [CO(CN)6]3‘; B =1,0"10%

06p(2)

[Co(CN) > TNH,]¢ [Co®*

s i

K. = Boso / Bosorsy = (1,0°10%)/(1,6:10%) = 6,2:10% >> 1
HabntopaeTtca cMelleHne paBHOBECUS BMpaBo —

_ Bo6p(2)

Bo6p(1)




PewleHne 3aaay. 3. Pa3pylieHne KoMnnekca

[Cu(NH,),

Cu®* + 4 NH,

1°* + 4 H,0" O [Cu(H,0),]°* + 4 NH,*;

K. .= ?
[Cu(NH,),1°* ; Bosp = 7,9:10%

NH,* + 2H,0 (1 NH,"H,0 + H,0* ; K = 5,75:10"10

K =1/(7,9102575%10% )= 1,16°10% >> 1

HabntopaeTcs pa3pylueHne aMmMmayHoOro Komrnnekca B
KUCNOTHOW cpeae (CMeLLeHne paBHOBECUS BMNpaBoO —)




PelweHne 3aga4. 4. HanpaesneHne peakumm
CuCN(T) + H,O0 + HCN [J [Cu(CN),]” + H,O"
K="7
Cu™ + 2CN™ 11 [Cu(CN),]I7; B,g, = 1,0:10%
HCN +H,0 0 CN +H,0*; K = =4,93-10"
CuCN(T) 0 Cu* + CN~; NP, = 3,2°107°

= Bo6p.KK.nPCuCN

K.=1,010% 4,93'1070- 3,2:10% = 1,6'10° << 1

PacTBopeHue ocaaka He Habntopaetcs (paBHoBecue
CMeLLEHO B/IEBO «—)




