Nekuus
KOMIMJIEKCHDbIE




OCHOBHbIEe BONPOCbLI TEMbI:

e CoBpeMeHHbIe
npencrtaBneHus 0 CTPOEHUN M
CBOUCTBAaX KOMMNMNMEKCHbIX
COeNHEeHUM.

* bBuonornyeckasa ponb u
npuMmeHeHue B MmeauLunHe
KOMIMJIeKCHbIX COeaANHEeHUWN.



PearenTnl B XUMHUH

JIekapcTBeHHBIC MpenaparThbl

BuraMuHBI
Karaausaropsl
XJI0pOodh UL

I'eMory1I00MH

U np.



Yyraes JLA.

‘l'
KomiuiekcHblie coequHeHus (KC) — 310 mpoayki
COYETaHUS IIPOCTHIX COCMHEHUH, CITOCOOHBIX

K CAMOCTOATEIIBHOMY CYII[€CTBOBAHUIO

KC- 21O Takue coeguHeHus, B y3nax
KPUCTaNMM4YeCKOU peLueTKN KOTOPbIX
HaxoOAaTCA KOMMJIEKCbI NN
KOMMMEeKCHbIe UOHbI, CTOCOOHbIE K
CaMOCTOATEeSNIbHOMY CYyLleCTBOBaHUIO



[Tpmepbl peakumm
KOMMNEKCOoObpa3oBaHuS

*Hgl, + 2KI = K_[Hgl ]
* KF + BF, = K[BF]
°AI(OH)3+ NaOH = Na[AI(OH),]

+ AgCl + 2NH_=[Ag(NH,)_1CI



[Pt(NH,), CL,|°

[Ni(CO),]

 Kpuctannornpgparbl: CuSO,*5H.0
[Cu(H,0),]1SO,-H. O

H - cBA3b



HIBenmapckum XMMHUK,
1893r



CocTaBHbIe YaCcTU KOMMIMEKCHbIX
coeguHeHuu

LleHTpanbHbIN JTHraH o] HNoH BHEmHEN
aroM chepbl

N /

[Co™ (NH,) **Cl,
BuyTtpeHnssa chepa BHuemasas
cepa

KoopanuanmonHoe
YHUCIIO0



XapaKTepucTtuka
LeHTparnbHOro atoma

KoMmiiekcooopasyrouias ClioCOOHOCTH
3JICMEHTOB

f>d>p>s

MHepTHbIE ra3bl Takke MOryT BbICTynaTb B
KayecTBe KoMmnnekcoobpasoBaTens:

Cs [XeF_]



BakHeullmne xapakTepucTuUKu
LeHTpanbHoro atoma :

e CTeneHb OKUCEeHUS
« KoopaAHaLUMOHHOE YNCIo
* NOHHBLIV NOoTeHUMan



CrernneHp OKUCJICHUSA

IHoaoxkurteibHAA
K,[Fe’*(CN) ], K,[Fe*"(CN) ],
Cs[Xe™F ], K[BF ]

OTpunarejabHas
IN-H, ] Cl

HyJseBas
|CL(H,0) ]|



KoopanHauunoHHoe 4yuncno (K4Y)

ITO YNCIIO aTOMOB UNU
rpynn atTomMos,
HernocpeacTBEHHO
CBAA3aHHbIX C LeHTparibHbIM
aTOMOM



K4 3aBucwur:
- OT pa3mepoB
LleHTpanbLHOro atoma u
NnAraHaoB.

Jlat. iganda -10, 4TO DOJIKHO
OBITH CBSA3AHO



Na[BF,] Na3[AIF6]

;@ 8'8

= 0,02 am 0 057 um






- OT CTEMNEHU OKUCTIEHUS
LleHTparibHOro atoma:

CreneHb K4 IIpumepsl
OKHUCJICHUSA 11.a. | (IMOAYEPKHYTO
XapaKTepHoe)
+1 2,3 [Ag(NH,),]|C]
+2 3,4,6 [Cu(NH,),]Cl,
+3 4,5,6 Na,[Co(NO,) ]
+4 6,8 H,[SnCl ]




OMIIMPUYECCKOE TPABUIIO:

yauwje eceao K4
ycmou4yueo20 KoMrsieKkca 8
0ea pa3sa boribwe cmerieHu

OKUCJ/IEHUA U.a.

K4 =27




- KOHLIEHTpaLUN NCXOOHbIX
KOMMOHEHTOB :

Al(OH), + NaOH= Na[Al(OH) ]

AI(OH), +3 NaOH= Na,[AI(OH),]



MOHHBLIN NnoTeHuman

b=2Z/r
Z — 3apsAa NoHa u.a.
r - paguyc noHa u.a.

T2, r. > T ¢ > IIpOYHOCTH
KOMILJICKCA



XapakTepucTtuka
nMraHgoB



/\ ﬂuraHp,bl/\

HenrpaiabHbie AHMOHBI
MOJIEKYJIbI
NH,, H,0, CO, CI, Br, I, OH",
NO, N, 0, $0,7,C0,*,C,0,*
u ap. u ap.

KpaiiHe peako JurasgaMu MOTYyT ObITh KATUOHBI



Yuc10 10HOPHBIX ATOMOB B JIMTaH/IE
XapakTepu3yeT ero KOOPAMHAIMOHHYI0 EMKOCTD —

OCHMAMHOCID

JIaT. dentalus — uMeroIUA 3yObI

-MOHOOEHTaTHbIe NnraHabl,
coaepxat 1 AOHOPHbLIN aTOM
(H,0, NH, OH’, CI, Br)



-bngeHTaTHble nuraHgbl, cogepXxar
2 OJOHOPHbLIX aToOMa U 3aHMMaloT OBa
KOOpAMHALIMOHHBIX MECTA:

0=C-0-

0=C_0 C.0,7
® O -

~_

S SO,>
O~ O-



H,N-CH,-CH_-NH,

Hz@lzco@ (ambupaeHTaTHbLIN)

pa3yindHble JOHOPHbIE aTOMbI



-noJiInAeHTaTHbIe JIuraHAabl:
CH,-CH-CH,
B

NH, NH, NH,

TPUAMHUHOIIPOIIaH



OATA (3TmieHIUuaMHUHTETpAAECTAT —

AHUOH)
‘O0CH,C CH_COOr
\ / ?
N-CH, -CH, —N
/ \
‘O0CH.C CH,COO

KoMIieKChI ¢ MOJUAECHTATHLIMHA JIUTAHTAMHA
HA3BLIBAIOT XeJIATHBLIMMU



3TI/IJ'IGH,EI,I/I8MI/IHOBbII7I KOMMMJ1EKC MNJjiaTUHbI

(1V):
N S
C%’ 0% @2‘” \
. \ 94,\ /
?4, R Pt4 SOy

7 AN
NH, NH,
| ‘ Chela (rpeu.) - kaemHs
CH, CH



«XeJaTHbIN 3P PeKT» - YBeJIUICHUE
YCTOMYHUBOCTH KOMILJIEKCOB € MOJUACHTATHBIMU
JIUTAHIaAMHU
10 CPABHCHUIO C KOMILJICKCAMH C
MOHOACHTATHBIMH
JIUTAHIaAMHU



Knaccudunkaumsa KOMMNIeKCHbIX

coeanHeHnu

1. [lo 3apaay BHYTpeHHeEN

CQEpPLI

KoMmiexkcHbIe cCOeTMHECHUSA

_

KaTtnoHubie

Y
AHHMOHHbBIC

HenrTpaiabHbIe



[Cu(NH,), 50, Na,[Co(NO,) ] 3

.
[Co(NH.),CL]C] [Pt(NH3)2CI2]O

0 3-
[Fe(CO).] K, [Fe(CN) ]



2. ['lo npupoge nuraHga:

* [mppokcokomnnekcsl ( OHY)
» AkBakomnnekcbl (H,O)
* AMMMaKaTHbIE KOMMJIEKChI (NH,)

* Aungokomnrekcbl ( CN™ - umaHo, CNS™
TmoumaHo, NO . - HuTpo, CI - xnopo, SO,*
cynb@arto n T1.4a.)

» KapboHunbHble (CO)
1 ap.



Kiaacengpukanusa KC o npupoae JUraHjaon

JIMranapl Ha3zBanmue Ipumepnl

OH I'mapokcoxommie |Na,[Al(OH) ],
KCbI Na,[Zn(OH) ]

AHHOHBI Amugoxkommiaexk (K, [Hgl |,

KHCJIOTHBIX ChblI K,[Fe(CN) |

ocrarkos: CI,

Br’, SO,*, CO,*

U JIp.

HeuTpajabHble |AMMHAKATHI, |Zn (NH,),|Cl,

MOJICKYJIbI: akBakomiuiexcol | [Al(H,0)]Cl,

NH,, H,O, u np.




3. Mo cnocoOHOCTM
MOHU3NPOBATL:

* AnekTponutbl [Cu(NH,), ]SO,
*HeanekTponutbi [Pt(NH,),CL ]

4. [lo cBOMCTBaAM 3NeKTponuTa:
*Kucnotbl H[AuCl ]
*OcHoBaHuA [Cu(H,0),](OH),
*Conun [Ag(NH,),]CI



HomeHknaTypa
KOMMJ1EKCHbIX COeaANHEHUU



JIluran-| Has3sa | Jlura |Ha3Baumu | Jluran | Ha3Ba
bl HHE | HABI e bl HHE
F ¢propo | :OH" rujI- :CN" | nmano

POKCO
Cr xaopo | :H,O | akBa | :SCN" |THOUHA
HATO
Br® | opomo | :NH, | ammun | :NCS" | m30-
THOI M-
aHATo
I uono | :CO | kapobo- | :NO, | HUTPO

HNUJI




[Cu(NH,),]SO,

Cyabsdar terpaammunamenu (1I)

[Cr (NH,),(H,0), CIIBr,

bpomua xiopoaguaksarpuamMmmuaxpoma (111)

Na,[Co(NO,),]
I'ekcanurpokooaabrar (1) HaTpusn

JInxjaopoanaMMMHILIATHHA



[Tpupoaa xmmmyeckKkon
CBSAA3U B KOMMJIEKCHbIX
coeaANHEeHUsAX



MeToa BaneHTHbIX CBA3eW: CBA3b — KOBaNeHTHas,
nuraHg — AoOHOpP, KoMririekcoobpasoBaTerb - akLuenTop

L@ 1) L npenoctaBnsieT napy 3/71eKTpoHOB
" 2) M nepexoauT B BO36YyXnA. COCT.,
M—->M npoucxoant rmbpmnamsaumsa AO
— 3) Obben. Hecrnap. 3/1-HOB KOMI1EKCO06p.
4y (06p. BakaHTHbIX AO)
" 4) lNepekpbiBaHne AO napbl a1-HoB L w
LQ—* M BakaHTHon AO M*

5) Hon. aatmBHoe N-cBs3biBaHne M u L

My Lo
n ) /G
X




Zn** + 4 NH, — [Zn(NH,) ]**



H,N

N H

Zn2+

N H

N H




Zn°:1s%25°2p°3s%3p°45°3d*°4p°
Zn**:1s°25°2p°3s%3p°4s°3d'°4p°

3d 4s 4p

Zn*t: NI RI RN

[Zn (NH) 2 [VE[EE [ L] Jee ] eelen] oo

Sp3 ruopuausanusa AQO
TeTpajapuyecKasi CTPYKTypa



3d 45 4p

Cr*: o

[CI‘(HZO)6 ]3+ ! ! | | e® @@ o0 o0 | 00 oo

dzsp3 ruopuamzanusa AQO
OKTadIpHUYecKas CTPYKTypa



JI71s1 aTOMOB KOMILIEKCOOOpa3oBarenei: £ (

n—1)d
= Ens = Enp ~ End
« [pumep: komnnekcbl HUKens. Ni® [Ar] 3d 84s 24p °
Nji! 3d8 4s? 4p 0
Atom Ni’
T ' T ' T ' T <—T< T ‘ IIapaMarHuTcH
3d 10 4s° 4p 0
N1* :
P[]ttty [Ni(CO),] yer,
<\ 4 I JIaMarHUTHBIN,
Sp3-Tuop. TEeTpasApuy.
N 3d8 4 © 4p O o
[N1Br, ] Heycr,
Pttt I —
K4 4 ‘ | ' TEeTpadIpHY.

sp>-ruop.



Ni+II 3d8 4g© 4p0

[N1(CN) 4]2_ yCT.,

k158208208 [MaMarH.,
\ J
Y KBapar
KH 4 dsp*-ruop.
8 0 0
>d o B [Ni(CN),* yer,
k158208208 [MaMarH.,
\ 0 J KBaJpaTHasl
KY 5 dsp>-rubp.  mupammma
3d°8 4s° 4p° 4d°
Pttt
\ j
|
K4 6 sp>d *-ruop.

: pE— 4
[Ni(H,0), ], [Ni(NO,),|* : ycT., mapamarH., OKTasip



Fe+II

3 4s° 4p° 4d°
N E
l
|
KY 6 sp’d >-ruop.
[FeF,]* ycr., mapamars., oKTasup

3d 6# } 4s° 4p 0 4d 0

be[ti]ty
l
K4 6 d *sp>-ruop.

[Fe(CN) 6]4_ yCT., AMaMarH., OKTadap




[ eomeTpumyeckasa KoHpuUrypaumsa KOMNeKkcos

Tun rimbp. | KY | leom. dopma [TpnmMepbl
Sp 2 NTNHENH. [Ag(CN),]~, [Cu(NH,),1"
sp? 3 Tpeyr. [Hal,]
sp?, sd’ 4 TeTpasap [Be(OH),1, [MnCl ]+
sp’d 4 kBagpart [Ni(CN),1*, [PtCl, ]~
spd(z2),dsp® | 5 | Tpur. Gunup. [Fe(CO).]
sp°d(x*-y?), | 5 | kBappatHas | [MnCL.]*7, [Ni(CN).]*
d(x?-y?)sp? nupamuaa
spd?, d’sp® | 6 oktasagp | [AI(H,0).I**, [Fe(CN).]>
sp3d? 7 | neHTaroH. [V(CN), 1%, [ZrF, 1>

bunnupamunga




CrneKTpoXxuMu4YecKum psaa

CO > CN">NH,>NO, > H,0 > OH > F > NO,> SCN"
~CIr>Br>T

o et tl ol

I N R I O N B R | T T T T

BHemHecepHbIN KOMILIEKC [FeF6]3‘

IR L

T N O N O N O N RS B Y ST AP BN

Buyrpucdepusbiii kommieke [FeCN |*



JluraHabl — TO4YeYHble 3apAaabl
(KpucTannuyeckoe norne).
CBA3b MeXxay nmoraHgamuv u
LeHpTparibHbIM aTOMOM 4YUCTO
MOHHaA.
*BbipoxaeHHbIN d-noaypoOBeHb
LeHTpanbHOro aroma nog AeMctBmem
nons nMraHAoB pacllennsaeTcs B
COOTBETCTBUU C CUMMETPUEn
OKpPY>KeHMUS.



B cnyyae [ML ] :
OKTa3pUyecKoe nose NMraHgos ><

¥

[MTone cnabo BNuSET (3Heprus » [lone cunbHO BNUSET (3Heprug
nagaet) B criydae AO d(xy), pacTteT) B criydae AO d(z%) n
d(xz) n d(yz), pacnonox. d(x*~y?), pacnono. BAoNb OCeW
MeXay ocen koopauHat KoopaunHat (bnuxe BCero K
(Mexay nuraHgamm) nuraHgam)
d
E d-AO Y
o A — mapamerp
\m d pacCIICIICHUSA
&

E~E|| = 3/5A; |E~E,| = 2/5 A




TKI1-okTasgpuyeckoe norse

 CunbHoOe none nuraHgos
AmaX: nepexon
3neKkTpoHoB d_ [ dv
HEBO3MOXEH

 Cnaboe none nuraHaos
Amin: nepexon
3neKkTpoHoB d_— dY
BO3MOXEH

MNpuHUMNbl 3acenedna d_wnd,

e CunbHoOe none:

e d :¢ —d e

€’ 1+1+1 €

e (Cnaboe none:
e d e —d e

€ " 1+1+1 Y 1+1

. e —>
g’ € 24242




CunbHOe none Cnaboe none

4 5
“Lope
6

BBICOKO-IIapaMarHUTHBIN

1,4 2,5 3,6



3acerneHune anekTpoHamm d_v dv-op6|/|Tane|7|

CunbHOeEe none

Cnaboe none

Yncno Yncno Yuncno Yuncno
3/1.Map |Hecnap.an. |31.nap |Hecnap.an.
d+ 1 2 0 4
d° 2 1 0 5
d° 3 0 1 4
(amamarH.)
d’ 3 1 2 3




NluraHgbl cMnbHOro 1 cnaboro Nons
Fet!l: [Ar] 3d °4s

04p0 "" :
Y
DDPE

anamarH. [Fe(CN) J* napamarH. [FeF ]*

CHGKTpOXI/IMI/IIIGCKI/Iﬁ paa JIUTAHAOB:
Br <CIF<F <QOH < HZO< NH3< N02‘< CN =CO
>

YBenunyeHue cunbl Noag nMraHaoB



Biaunsinuve 1moJis JUraHJa0B HA OKPaCKy KOMILICKCOB

[Co(H,O) | PO30BbIii
[Co(CH,COO),] sipko-po3oBbIi

[Co(NO,) ] 4- OpaHKeBbIU

YcuiieHue oJist JUTaHI0B

[Co(NH,) |** Oypo-po30BbIii

‘



IH{BeTHOCTH KOMILJIEKCHBIX COeIMHEHUN

IIpu 00ayyeHun 00pa3na B-Ba CBETOM BUAMMON YaCTH
CIIEKTPa MOKeT HA0II0AAThCS:

*OTCYTCTBHE MOIJIOIEHUA cBeTa (00pa3el 0OeCliBETEH)
*IIOJTHOE MOIVIOLIEeHNEe cBeTa (o0pa3el YepHbIil)

PIIOIVIOIEHHE CBETA OIpeaeIeHHON JJIUHbI BOJHBI (00pa3err
HMeeT IBET, A0MOJTHUTEIbHBIN K MOIVIOIEHHOMY).

NMornoweHue (A, HM)
495 575 590 625 650 760

KEJITO-

WEeNITad .‘;f:'::.: Y E aq II HaA
S oparKeBan ypIyP
CHHAA POJIYGaH : BEJIEHaA
BENECH&T

400 440 460 495 520 580
Okpacka pacTtBopoB

IIBeT 00BEKTA
onpeaeasieTcs
JacToTOH 10JIOC
MOIJIOIEHU A
BUIMMOIO
cBeTa




¢uoner. [Ti(H,0) > 6ecus. [Cd(H,0) 1>

DK

WDDK
+ hv ’\

« Komnnekcoi Sc(lll),
Cu(l), Zn(I1), Cd(Il) v ap.
He nornoLwiaroT
SHeprun B BUANMOM
YacTW criekTpa u

Kommtekc noguma turara(lll) ¢ nosTomy OecuBEeTHBbI.
KapOaMu10M




PacnpeeneHne 3anekTpoHOB MO 3HEPrETUYECKM MOLYPOBHSIM
B komrinekce [Co(NH; )sJ**

[Co(NH;)g]** NH; = niiiraHga, cunbHoro nons
Cod* 480 3¢

®
=
-
o
Q
I
®




TQOpMﬂ KPpUCTajuyin4ecKkoro nons

[CoF;]*- F- - nuraHg cnaboro nond, umeroLwnin
Cot 450 3¢ HenoAeneHHble napbl 3NeKTPOHOB




N3omepusa KOMMNIEKCHbIX
AAQARNIALAWIAIA
* U3omepus — sBneHue cyLecTBOBaHUS
coeAVHeHUN, 0OAUHAKOBLIX MO COCTaBY U
MOJ1. Macce, HO pa3nnyaroLmuxcs no
CTPOEHMI0O U CBOUCTBaAM (M30MepoB).

B ciay4yae KOMIUIEKCHBIX COCTMHEHUU U30MEepu s
00ycJI0BJIeHA:

* pa3jinuydeM B CTPOCHUU M KOOPAMHAIUM
JIATAH10B

* pa3JIn4MeM B CTPOCHUU BHYTPECHHEH
KOOPAUHAIIMOHHOM c(iephl

* PA3JIMYHBIM pacnupeaeJeHueM YacTHI
MEKIY BHYTPEHHEH U BHEIIHEH chepon



U3omepua nuraHgoB

 CBA3eBas
—NO,” 1 —ONO"
HUTPO-
HUTPUTO-
* [Co(NH,).NO,]**
(>kenTO-KOPUYH.pP-P)
* [Co(NH_).ONOJ**
(po3oB.p-p)
—NCS™ u —SCN-

TuoumnaHaTto-N
TUoumaHaTto-S

* [Cr(H,0).(NCS)]**
* [Cr(H,0) (SCN)]**

* Nsomepusa nuraHaos

JluraHabl cnoXxHoro
CTpoeHusa (Hanp.,
aMUHOKUCIOTbI)
obpa3syroT
n3omephbl,
KoopauHauus
KOTOpPbIX BegeT K
nony4vyeHuro
KOMMJ1eKCOB C
pa3HbIMU
CBOWCTBaMM.




N3omepusa BHyTpeHHeun chepbl: reomeTpudeckas

° reOMeTpVI‘-IeCKaFI Nn3oMepus Bbi3BaHa
HeoAMHaKOBbIM pa3MelleHeM nMMraHaoB BO
BHYyTpeHHeun cdepe.

* HeoOXx. yCn. reomeTpu4. H3o0Mepuy — HAJUYHE BO
BHYTP. cepe He MeHee ABYX PA3JIHYHLIX JIUTaHI0B.

* Kommu1. coel. ¢ TeTpa3ipu4ecKuM, TPEYroJdbHbIM U
JIAHEMHBIM CTPOEHHUEM IreOMeTPHUY. H30MEPOB He

MMeroT.
L L
| |

M

M
N\ T\
L | G

L'I' f

L' -M-L-



[eomeTpuyeckasa nsomepus

ILl10cKOKBaApaTHbIE I L" L
KOMILIEKCHI IPH AN T AN
HAJIMYHH JBYX Pa3HBIX SN L TN
JguranaoB L' u L'’ naror | iy L
2 n3omepa (Yuc- v
KiiC-H3I0MED P aHc -H30MED
mpakHc-).
H3I§T_ ________ ‘ Cl1 C_l _________ H-IN
P \ /;:, P F\ /-:?
Z_/_ __;E. a"’!‘.. .?_Z_Ii)& -';’
H.N Cl H.N Cl
ELLC -FI30MCP FRIPPAHC -FI30MCPD

uuc- i mpaHc-u3oMepsbl
aAuxJopoauaMMUHIIATHHBI(IT)




[eomeTpuyeckasa nsomepus

| NH, OH
H;N J NH, H;N J NH,
IND AT AN
}/: C 0 f.-J ._fx C 0 ..fa
HN“ ‘X’OH H.N <7 A NH;
OH OH
1 LiC-H30MED MparC-H30MED
[ML'_L"]: yuc- U mpanc-u3oMephbl

HN30MEpPOB HET

auruapoxkcorerpaaMmuukoOaabTa(ll)




U3omepua BHYTp. chepbl: onTnyeckas

» OnTn4yeckas (3epkajbHasi) U3OMepUs: CNOCOOHOCTb
KOMMMEeKCOB cyLecTBOBaTb B Buae AByX hopm,
ABNAOLWMNXCA 3epPKanbHbIM OTOOpaxeHnem apyr

Aapyra. 0 0

|l -
~0-C-C-0-

]
v
0\4 0x
TpuokcanatokobanbtaT(III)-

-noH [Co(C,0,).1*"




OnTnyeckas nsomepus

* OnTHYecKue H30Mepbl * CaertoBoii 1y4 (a)

CIIOCOOHBI BpaIllaTh MPOMyCKRAIOT HEPE3
noasapuzamop, u OH
IJIOCKOCTh MOJISAPU3aALUH
CTAHOBUTCA

CBETOBOIO Jy4a (BJIEBO, L- IJI0OCKONOJISPA30BaH
H30Mep, MM BIIPABO, D- HBIM ().
I’BOMep)' e Ilocjie nponyckanus

yepes p-pbl ONTHY.

a 7 | &

il 1

) lll — e * YroJj BpaieHus
IJIOCKOCTH
MOJISIPU3ALINH O,
(onpeneasiercs
AHAIU3AMOPOM).

U30MepoB (6, 2).




HOHHaA

ruApaTHasA

—

—

MexaycdepHasa nsomepus:
1) conbBaTHag (ruaparHasi); 2) HOHHAsI H30MepU

1 «[Co(en),Cl]CI-HO

* [Co(H,O)(en),Cl]CI,

+ *[Co(NH,).I150,

* [Co(NH,)_S0,]i

e 1CI; H,0 (AgCl|)
2 Cl" (2 AgCl|)

* S0,* (Baso,|)
°I” (Agl])



MexaycdepHasa nsomepus

* /\OHHblE (MOHU3ALMOHHbLIE) NU30OMEPGI

» [Pt(NH,),CL,1Br, n [Pt(NH,),Br,]Cl,

* [Pt(NH,),S0,](OH), u [Pt(NH,),(OH),]SO,
pH >>7 pH=7/

 KoopanHaLUOHHbIEe N30Mepbl

+ [Cr(NF,),(NCS).T TCr(NH_)_[NCS),]

* [Cr(NH_)]  [Cr(NCS) ]




Huccouyuauus
KOMIJ1IeKCHbIX
coeduHeHuUU




KoBaJjieHTHas
(uccouManms Mo THIY €J1a00ro
3JIEKTPOJIUTA)

K, [Fe(CN) ]

HNonnas cBsI3b
(TuccouManms Mo THIY CUJIBHOIO
JICKTPOJIMTA)



K, [Fe(CN) ] 4 K* + [Fe(CN)_] *

nepBMYHaa gunccouuaums




[Fe(CN), ]* <> Fe*" +6(CN)
BTOPUYHAS AUCCOLMALINS

Koncranra Hectonkoct (K ):

o [Fe*'] - [CN]°

H

[[Fe (CN)¢] *]

K = 110!
(OYE€Hb MPOYHBINA KOMILJIECKC)



Ni(NH,) 12 4

’
y
y

K =2-107 '

'/(HeNPOoYHLIN KoM

1 )\ ”

KC)




K w Ky (B)oTHOCATCSA
TOJIbKO K KOMMJIEKCHOMY
NOHY!

He 3a0b1BanTe !




llpasuno yuknoe Hyzaeea

Hanbonblwen yCTOMYNBOCTLIO
obnagaroT NATU- U LLEeCTUYUNIEHHbIe
MeTannouuknbl. CoeanHeHuUs ¢
Tpex-, YeTbIpex4rieHHbIMU LUKNaMun
U C YUCIIOM 3BEeHbLEB borblLie cemMmu
o0pa3yrTca peako u3-3a ux Mmanow
ycTtonymBocTtn. CTabMnbHOCTbL
XesrlaTHbIX KOMIMJIEKCOB BO3pacTaeT
C yBefIM4YeHUueMm Yymcrna



Peakuunsa Yyraesa

e Ni**+2 NH,-H O +2H L =
= [Ni(HL),](T) + 2NH," + 2H.0
ouc(anmeTunrnmokcMmaTo)Hukenb(11)

JI. A. Yyraes
(1873-1922)

H, C—IC NOH
H,C-C=NOH

,Z[I/IMCTI/IJIFJ'II/IOKCI/IM H L
H,C~C=NO"
I
H,C-C=NOH

TAMETUIITIINOKCcUMaro-uod HL™




Pa3pyLwieHue KOMMNNEeKCHbIX

coeaAVHEeHUU

Paspymiurs Cas3arb

é
KOMIIVICKC OANH N3 NOHOB

* TpyrHOpacTBOPUMBIA O0CATOK

* Cia0bIH 3JIEKTPOJIUT

e OKMCJIUTD NJIX BOCCTAHOBUTH

e BnIgeJIMTHL B BHJIE ra3a

* (Caa3arb B 00J1ee NPOYHBIN KOMILJIEKC



[Ag (NH,).]*> Ag* + 2 NH_

K =9,3-10%



[Ag (NH,). 1"+ KI =Agl |+ NH_ +K*

Ks(Agl) = 1,5-10 1°

[Ag (NH,),|"+2CN" = [Ag(CN),|” +2NH,

K =8102



[Ag (NH,) ]*<> Ag* + 2 NH,

+ HNO,
OoOpa3oBanue NH NO
TPYIHOPACTBOPHUMOIO 43
ocajakKa
OoOpa3oBanue

0oJ1ee MPOYHOI0 KOMILJIEKCA



NUcnoab30BaHue peakiiui KOMILJIEKCO00pa3oBaHUus B
(hapManeBTHUYECKOM aHAJIU3E:
Jlisi o0OHapyxeHust MOHOB. Hanpumep, nonsl kooansTa (1I)
MOYKHO OTPBITh PEaKIUEH C pyOCaHOBOAOPOIHOM KUCIOTOM B
pe3yJIbTaTe KOTOPOH 00pazyeTCsi KOpPUYHEBO- KEATHIM 0CaI0K

HN-C-CNH, < HN=C-C=NH + Co* <> HN=C-C=NH| + H'
(. | |
S S HS SH S
\

S
/
0

C
[lns pasnenenns wonoB. Tak, eciu Hano nousl Cu?’ u Mg**

OTACIUTh APYr OT Jpyra, TO B PaCTBOP, COIACPXKAIUAN HX,
mobasmsitor u30eiTok NH OH. Ilpu stom wonbr menm (II)

IIepPEXodsT B pacTBOp B BUJE TeTpaamMmMuHMenu (1), a kKaTmoHLI
Mg*" ocaxatorcs B ruapokens Maraus Mg(OH),. |




st MACKMPOBKH MEIIAIOIINX HOHOB.
Hanpumep, npu 06Hapy>1<emm noHOB Ni
npucyrcreun Fe’*, mociaennuii cBA3LIBAIOT B
YCTOMYHUBBIN KOMILICKCHBIN HOH
rexkcagropogeppar (111):
Fe’" + 6F < [FeF 1%
Ilocjie MAaCKHUPOBKH Fe’t IIPOBOIAT
AHAJIMTHYECKHE peaKkMy HA HOHbI HUKeada (1I).
st pacTBOpeHud 0CAAKOB. Tak, npu
N00aBJIeHUH K XJIOPUIY cepedpa
KOHICHTPUPOBAHHOU XJIOPOBOAOPOTHOU KUCJIOThI

ocaaok AgCl pacTrBopsiercy :
AgCl + 2HCI — H,[AgCl,]

02-|—




ﬂ.ﬂﬂ NU3IMCHCHHUA OKHCJINTCJIBbHO-BOCCTAHOBUTC/IbHBIX

cBoucTB MOHOB. Hannpumep, moiuoaexn (VI) B Buae

MoO, - H,O He okuc/sieT 0eH3MIUH, a KOMIJIEKCHBIH HOH
|P( Mo,0.) 6]7' 10 OTHOINCHHUIO K HEMY ABJISACTCH
OKHMCJIUTEJIEeM.

B 3KCTPAKIIMOHHOM KOHIICHTPUPOBAHUU U PA3AEJACHUHN
BEUIECTB MOJYYAT HEUTPAJIbHbIE KOMILJIEKCHI,
CIIOCOOHBIE MEePeXOaUTh U3 BOAbI B OPraHUYeCKH
PACTBOPUTE/Ib, HE CMEIINBAIIMICA C HEH.

s KOJAUYEeCTBEHHOI0 ONpeieJeHUs Pa3JIuYHbIX
XUMHYECKUX COCITMHEHUH B TOM YHUCJIE U JIEKAPCTBEHHbIX
BEIIECTB, B COCTAB KOTOPBIX BXOAAT AHUOHBI, CIIOCOOHBIE
00pa30BbIBATH C THTPAHTOM KOMILIEKCHBIE COCAMHEHUS.
JlJ11 3TOM 1eJIM IPUMEHAT TaKHe MeTOAbI, KaK
KOMILIIEKCOHOMETPUSA, KYIIPUMETPHUA U JpyIrue.




buonornyeckasa ponb
KOMMMEKCHbIX cCOeANHEHUN



[MTopdoupuH:

CH3 CH=CH;

S
HC N M
H3C e CH3
| NH HN
HOOC —CH,—CH; —Ad— CH=CH2
H N CH
’d

HOOC—CH;—CH2 CH3



IopdupuHbI — NPUPOIAHBIE U
CUHTETHYECKHE TETPANMUPPOJIbHbIE
CoeTUHEHU A, (POPMATIHLHO —
NMPOU3BOIHbIC MOPpUHA.
A3oTocoaepsKalue NMrMeHThI, BXOASAT
B COCTaB HEOEJIKOBOW YACTH MOJIEKYJIbI
reMorjio0MHa, xJopogpuiia, psajaa
IlpocTrermuii  pepmenToB. OTHOCATCSA K BBHICIIHM
nop¢pupuH — nopguH reTepoIuKIaM.
HexkoTopbie npou3BoaHbIe NOPPUPHUHA BHIZHIBAIOT
00/1b1I0M MHTEPEC ¢ TOYKH 3PCHUS TEPaANUU
OHKOJIOTMYeCKHUX 3a0o0sieBaHui. Tak 1uMeruH, ooJiagas
BbICOKMM CPOJACTBOM K PAKOBBIM KJIeTKaM, H30MPaTeJIbHO
(poroceHcnOnAM3IMpyeT UX. biaarogapst 3romy,
mocjeaymwuiee Bo3AeiCTBHE JI1a3ePHOI0 U3J1yUYeHUs
NPUBOAUT K PeAYKIIMHU ONYX0J1€BOH TKAaHMU.



AKTUBHbIN LEeHTP MmnornoduHa (kucnopoa-
CBA3bIBalOLWMMN OENOK CKeNneTHbIX MbILLUL, U
MbIWLbI cepaua)- MakpouukKriniyeckoe
coefuHEeHUe — rem:

CH=CH: CHj3;

H3C CH=CH2
H,C CH,

CHa CH:

L

COOH COOH



Mb + ()2 > Mb()2

Co31a€T aeno KMCIOPOAa B MBIIIIAX



feMornoouH:

b+ 40, Hb (O

2)4



MoJiekysa reMorjiooOuHa:
4 cyObeqUHMIIBI IJI00HUHA,
OKpalleHbl B pa3Hbie I[BETA



I'eMor100MH (OT Ap.-rpey. vlpo — KPOBb M JarT. globus —
IIap) — CJOKHBIN KeJIe30CoAepRalui 0ejI0K.

InaBHast QyHKIMA reMOIJIOOMHA 3aAKII0YAETCHA B TPeX JTanax,
onpeaesIOIIMX TPU €ro cCBoicTBa. 1-bIM 3TAN - IPUCOECTUHECHUE
O, k remorsi00uHy. 2-0i - 00pa3oBaHue CJAOKHBIX
B3aMMOOTHOIIEHHIT Mexay reMoM u O,, a HMEHHO peBpanieHne
O, B cunIIeTHBIA KUCI0pPO. JlaHHbBII dTANl ABJISIETCS ITATIOM
Tpanchopmannu O, B €ro peakunoHHO-cN0co0HYI0 hopmy,
HeO00X0AUMYIO IS AaJIbHeIIero B3anMoJAeHCTBUA ¢ KIETKAMU U
SIBJISETCA [VIABHOM (PyHKIMEH reMOorjIo0MHAa. 3-ui 3Tal - 0Ta1a4a
CUHIVICTHOI'0 KUCJIOPOAA B TKAHU. Y YEJI0BEKA B KAIMUJLJISAPAX
JIETKUX B YCJIOBUAX M30bITKA KUCJIOPOAA MOCJACAHUN COeTUHACTCH
¢ reMOorJIo0OMHOM. TOKOM KPOBH 3PUTPOLMTHI, COAEPKALIHE
MOJIEKYJIbI FeMOIVIOOMHA CO CBA3AHHBLIM KHCJIOPOA0M,
JOCTABJIAIOTCS K OPraHaM M Tkausam, rae O, masio; 3nech
HEOOXOAMMBIN JJI MPOTEKAHUSA OKUCIUTEIbHBIX IPOLIECCOB

KHCJIOPO/ 0CBO0OKIAeTCSl M3 CBSI3H ¢ TeMOITIO0OMHOM.



VC)iIcHDbivi Tivitivicn | PJaU il TRVIVITAJIVOPUWVII LI
(OT rpey. XAwpPOg, «3erneHbin» U GUAAOV,
«JINCT»):

110 XUMHY€CKOMY CTPOCHHIO
XJJOPO(PHILIIBI — MATHHECBBIE
KOMILIEKCHI Pa3/IMHMHBIX

TeTPANUPPOJIOB. HaC
XJ10po MBI UMEOT
nopMUPHUHOBOE CTPOCHUE U
CTPYKTYPHO OJIM3KHU FEMY. HoC: -

~ N ‘QN%’ CH;';.-| |--|3 o
N~ OCCH,




[TlopMeHeHne KOMNNEeKCHbIX
coeaAVUHEeHVUU B MeaULUHe



Butamun B , (inanokodasamun). /lepunut ero
SIBJISIETCH NIPUYUHON HEKOTOPBIX BUI0B AHEMMIA.




YHUTUON - aHTUOOT NPU OTPaBNEHUAX
coeAVNHEHUAMMN MbILUbAKaA, PTYTU U
CONAMM TAXeNnbIX MeTannoB)

MepkanTuaHas CBA3b

H,-C-S-H Hy- C-S \
Hg

/
H- C-S-H +HeCh <  H -C-S +2HCI

Hz -C- SO3Na Hz - C- SO3Na



KomnnekcoHbl (QOTA, NaZGJJ,TA,
NaZCaG.EI,TA): TeTauuH

‘O0CH,C CH,COOr
\ /
‘OOCH,

Hg**+ J/ITA - Ca**— Ca* + D/ITA - Hg**



[MpoTnBOONYXONEeBbLIU Npenapar: LUC-

n3omMep guxnopoaaMmMUHNNATUHDbI
LNCIMJNATUAH — umtoTOKCUYECKUN
npenapar ankunupyrLwiero oencTBus

[Pt(NH,),CI.]

Cl-. \NH

Pt
ci”” ““NHa






