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 jlk;u 'kkL= esa ;kSfxdks dk vioknh O;ogkj cgqr lkekU; gS dqN ;kSfxd blds lHkh laxBuksa dk

O;ogkj ugha n'kkZrs blh dkj.k milgla;ksth vfHk/kkj.kk dk tUe gqvkA fofHkUu vkS|ksfxd laLFkkuksa esa

milgla;ksth ;kSfxdksa dh c<+rh ekax dks /;ku esa j[krs gq, bl v/;k; dk v/;;u vko';d gks x;k

gSA

;g iqfLrdk bl v/;k; esa mi;ksx gksus okyh lHkh ladYiukRed (theory) rFkk izk;ksfxd O;k[;kvksa

dks lfEefyr j[krh gSA izR;sd VkWfid dh F;ksjh ds lkFk mnkgj.k fn;s x;s gSaA izR;sd VkWfid ds F;ksjh

Hkkx ds vUr esa lHkh rjg ds fefJr (miscellaneous) lkf/kr (solved) mnkgj.k fn;s gq, gSa] tks bl

v/;k; dh lHkh ladYiukvksa ds vuqiz;ksx dks Li"V djrs gSaA

fo|kfFkZ;ksa dks lykg nh tkrh gS] fd izR;sd fo|kFkhZ bu lHkh gy fd;s mnkgj.kksa dks vo'; i<+sa] le>sa

,slk djus ls bls lEcfU/kr VkWfid dks vPNh rjg le>us esa enn feysxhA

        esa dqy iz'uksa dh la[;k gS :

v/;k; esa mnkgj.k .............................................................. 23

n`"VkUrh; mnkgj.k .............................................................. 20

...................................................... 43
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 1. 

(a) milgla;kstd ;kSfxdksa dh /kkj.kk laØe.k rRoksa

ds ladqy fuekZ.k dh izo`fÙk ls mRiUu gksrh gSA

(b) ;s ;kSfxd gekjs thou esa egRoiw.kZ Hkwfedk vnk

djrs gS] tSls ikniksa ds DyksjksfQy rFkk tUrq

jDr ds gheksXyksfcu Hkh Øe'k% Mg rFkk Fe ds

milgla;kstu ;kSfxd gSA

(c) lcls igys Kkr milgla;kstd ;kSfxd izf'k;u

CY;q gS ftls fd 1704 esa Mhcsp (Diebach)

cfyZu dk jax cukus okys us vpkud rS;kj fd;k

FkkA

(d) bl izdkj ds ;kSfxdksa dk {ks= cgqr c<+ tkrk gS

D;ksafd budk iz;ksx /kkrqdeZ] fo'ys"k.k jlk;u

rFkk cgqyhdj.k esa gksrk gSA

 2. 

(a) tc vkf.od vuqikr esa nks ;k vf/kd ljy

;kSfxdksa ;qDr foy;uksa dks ok"ihd`r djok;k tkrk gS

rks u;s inkFkksZ ds fØLVy izkIr gksrs gSA ;s inkFkZ

vkf.od ;k vfrfjDr ;kSfxd dgykrs gSA

(b) dqN lkekU; mnkgj.k fuEu izdkj gS &

CuSO
4
 + 4NH

3
  CuSO

4
. 4NH

3

AgCN + KCN  KCN. AgCN

ljy LFkk;h   vfrfjDr ;k

;kSfxd   vkf.od ;kSfxd

4 KCN + Fe(CN)
2
  Fe(CN

2
) . 4KCN

K
2
SO

4
 + Al

2
 (SO

4
)
3
 + 24H

2
O 

  K
2
SO

4
. Al

2
(SO

4
)
3
. 24 H

2
O

Alum

(c) vkf.od ;k vfrfjDr ;kSfxd nks izdkj ds gksrs gSa

f} y{k.k tkyd ;kSfxd rFkk milgla;kstu ;k

ladqy ;kSfxd

2.1

(a) vfrfjDr ;kSfxd tks fd dsoy Bksl voLFkk esa

LFkk;h gksrs gSa ysfdu tc ty esa ?kksys tkrs gS rks

,dy  laxBu esa VwV tkrs gS] f}yo.k ;k tkyd

;kSfxd dgykrs gSA

(b) buds foy;u ea ,dy ;kSfxdksa ds feJ.k ds

leku gh xq.k gksrs gSA

(c) mnkgj.k ds fy, tc dkusZykbV (KCl. MgCl
2
.

6H
2
O) dks ty esa ?kksyk tkrk gS rks ;g KCl rFkk

MgCl
2
  ds xq.k n'kkZrk gSA

2.2

(a) vfrfjDr ;kSfxd ftuesa ls dqN laxBu vk;u

;k v.kq viuh igpku [kks nsrs gS rFkk tc bUgs

ty eas ?kksyk tkrk gS rks ;s iw.kZr;k ,dy

vk;uksa esa ugha VwVrs] milal;kstd ;kSfxd dgykrs

gSA

(b) buds foy;uksa ds xq.k buds laxBdks dh

vis{kk fHkUu gksrs gSA

(c) bl izdkj ds ;kSfxdksa esa ladqy vk;u gksrk

gS tks fd dsfUnz; /kkrq vk;u gS rFkk milgla;ksth

cU/kks }kjk ywbZl {kkjksa ls tqM+k gksrk gSA

(d) ladqy vk;u dh LFkkf;Rork ds vk/kkj ij ldqay

vk;uksa dks vksj vkxs fuEu izdkj foHkkftr fd;k

x;k gSA

(i) : ftuesa ladqy vk;u Bhd rjg

ls LFkk;h gksrk gS tks fd foy;u esa ;k rks

fo;ksftr ugha gksrk ;k cgqr de fo;ksftr gksrk

gS] mnkgj.k ds fy;s]

K
4
[Fe(CN)

6
]  4K+ + [Fe(CN)

6
]4–


           Fe2+ + 6CN¯

          (feebly dissociated)

  Qsjkslk;ukbM vk;u [Fe(CN)
6
]4– egRoghu

fo;ksftr gksrk gS rFkk bls izk;ksfxd :i ls

vfo;ksftr ekuk tk ldrk gS rFkk Fe2+ ;k

CN¯ vk;uksa dk ijh{k.k ugha nsrk gSA
(ii)  : ftuesa ladqy vk;u de

LFkk;h gksrs gS rFkk mRØe.kh; :i ls fo;ksftr
gksdj vf/kd ljy vk;u nsrk gS rFkk bl izdkj
buds ijh{k.k nsrk gS] mnkgj.k ds fy;s

K
2
[Cd(CN)

4
]  2K+ + [Cd(CN)

4
]2–

           
        Cd2+ + 4CN¯

     (vf/kd fo;kstu)

Note : ,d bEijQsDV ldqay cgqr de LFkk;h gks
ldrk gS rFkk foy;u esa iw.kZr;k fo;ksftr gks
ldrk gS] ;s fQj f}yo.k curk gSA

.1 ;kSfxd [Co(NH
3
)

4
Cl

2
]Cl }kjk tyh; foy;u esa cus

vk;uksa dh la[;k gS &
(A) 2 (B) 3
(C) 4 (D) 7

(A) fn;s x;s ;kSfxd dk fo;kstu fuEu izdkj gksrk gS
[Co(NH

3
)
4
Cl

2
]Cl  [Co(NH

3
)
4
Cl

2
]+ + Cl¯

Examples
based on Double Salts and Complex salts
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.2 NH
3 
milgla;ksth ladqy D;ksa cukrh gS] tcfd

lebysDVªkWfud Lih'kht CH
4
 ugha cukrh gS \

NH
3
 eas N ij bysDVªkWuksa ds ,dd ;qXe gksrs gS tcfd

CH
4 
esa ,slk ugha gksrk \

 3. 

milglag;kstd ;kSfxdks als lEcfU/kr vo/kkj.kkvksa

dks rFkk buds LoHkko dks le>us ds fy,s dqN

egRoiw.kZ inksa ij ppkZ djuk vko';d gSA ;s fuEu

izdkj gS &

3.1  : (milglag;kstu dk dsUnz)

(a) /kuk;u ftlls ,d ;k vf/kd mnklhu v.kq

;k _.kk;u tqM+s gksrs gS] milgla;kstu dk

dsUnz dgykrk gSA

(b) pwafd dsUnzh; vk;u xzkgh (acceptor) dh

Hkk¡fr dk;Z djrk gS rFkk bl izdkj fyxsUMksa ds

Mksuj ijek.kq }kjk fn;s x;s bysDVªkWu ;qXekas dks

ysus ds fy;s blesa [kkyh d{kd gksus pkfg,A

(c) blls Li"V gksrk gS fd D;ksa [kkyh d-d{kdkas ;qDr

laØe.k /kkrq,sa milglag;kstu ;kSfxd cgqr rhozrk

ls cukrs gSA

(d) ladqy [Ni(NH
3
)
6
]2+ rFkk [Fe(CN)

6
]3– esa Øe'k%

Ni2+ rFkk Fe3+ dsUnzh; vk;u gSA

3.2

(a) mnklhu v.kq] _.kk;u ;k /kuk;u tks fd ladqy

vk;u esa dsUnzh; /kkrq ijek.kq ;k vk;u ds lkFk

izR;{k :i ls tqM+s gksrs gS] fyxs.M dgykrk gSA

(b) fyxsUM dsfUnz; ijek.kq dks bysDVªkWu ;qXe nku

djrk gSA

(c) fyxs.M] dsfUnz; /kkrq vk;u ;k ijek.kq ls

milglag;ksth cU/kksa }kjk tqM+k gksrk gSA

(d) fyxs.M lkekU;r% /kz qoh; v.kq gksrs gS tSls H
3

; H
2

 ;k _.kkRed tSls Cl¯ , OH¯, CN¯

bR;kfn] ftuesa la;ksth bysDVªkWu dk de ls de

,d vlgHkkftr ;qXe gksrk gSA

(e) dqN vioknksa lfgr] eqDr fyxs.Mksa esa bysDVªkWu

ds ,dd ;qXe gksrs gS tks fd cU/k cukus esa Hkkx

ugha ysrs mnkgj.k ds fy;s

:CN:¯ , ¯

3.2.1

(A)  : bueas ,d nkrk

ijek.kq gksrk gS] tSls ;s dsfUnz; /kkrq ijek.kq ;k vk;u

dks dsoy ,d bysDVªkWu iznku djrk gSA

: F¯, Cl¯, Br¯, H
2
O, NH

3
, CN¯, NO

2
¯,

ON¯,CO

(B)  : fyxs.M ftuesa nks nkrk ijek.kq

gksrs gSa rFkk nks fLFkfr;ksa ij dsfUnz; /kkrq vk;u ls

tqM+us dh {kerk j[krk gks f}nUrd fyxs.M dgykrk

gSA dqN mnkgj.k gSa &

     

,FkhyhuMkb,ehu (en)      vkWDlsysV (ox)

         

1,10-QhusUFkzksyhu (o-phen)

        

      XykblhusVks (Gly)      2,2’-MkbfizMhy (Dipy)

   dkcksZusVks
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(C)  : fyxs.M ftuesa rhu nkrk ijek.kq
gksrs gS] f=nUrd fyxs.M dgykrs gSA mnkgj.k gS &

Mkb,Fkhyhu Vªkb,ehu (Dien)

  2,2’,2”-VjfijhMhu (terpy)

(D)  : bu fyxs.Mksa esa pkj nkrk
ijek.kq gksrs gS % mnkgj.k gS &

        (ukbVªkbyks,lhVsVks)

Vªkb,Fkhyhu VsVªk,ehu
        (Trien)

(E)  : buesa ik¡p nkrk ijek.kq gksrs
gS] mnkgj.k ds fy,] ,fFkyhu Mkb,sehu Vªkb,lhVsV
vk;u

       

"k"V ,Fkhyhu Mkb,ehu Vªkb,lhVsVks vk;u
(F)  : buesa N% nkrk ijek.kq gksrs

gSA lcls egRoiw.kZ mnkgj.k gS ,Fkhyhu Mkb,ehu
VsVªk,lhVsV vk;u

,Fkhyhu Mkb,ehu VsVªk,lhVsVks vk;u (EDTA)4–

(G)

(a) cgqnUrd fyxs.M ftldh ljapuk ij ,d lkFk

leku /kkrq vk;u ij nks ;k vf/kd nkrk LFky

tqM+rs gS] bl izdkj cUn gksus okyh ,d ;k

vf/kd oy; dhysVhax fyxs.M dgykrs gS rFkk

cus ;kSfxd dhysV ;kSfxd dgykrs gS

(b) dhysV dks bl izdkj ifjHkkf"kr fd;k tk ldrk

gS fd nks ;k vf/kd nkrk ijek.kqvksa ;qDr cgqnUrd

fyxs.M dk oy; dk Hkkx cukus okys /kkrq vk;u

ls la;kstu ij oy; ljapuk dhysV dgykrh gSA

(c) dhysV fuekZ.k dh izfØ;k dhys'ku dgykrh gS

(d) dhysV ladqy] lkekU; ladqykas ftuesa fd fyxs.M

,d nUrd gksrk gS] dh vis{kk vf/kd LFkk;h gksrs gSA

(e) dhys'ku ds dkj.k ;kSfxd dk cM+k gqvk LFkkf;Ro

dhysV izHkko dgykrk gSA

(f) uhps fn;s x;s ladqy vk;u esa] 5 lnL; oy;

curh gSA vr% ;s lHkh dhysV ladqy dgykrs gSA

(g) lkekU;r% 5 ;k 6 lnL; oy; ;qDr dhysV
ladqy vf/kd LFkk;h gksrs gSa

(h) buesa ls] tc ;s lar`Ir fyxs.Mksa esa lfEefyr gksrs
gS gS rks 5 lnL; oy; cgqr LFkk;h gksrs gSaA
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(i) nwljh vksj tc buesa la;qfXer f}cU/k ;qDr vlar`Ir

fyxs.M gksrs gS rks 6-lnL; oy; lajpuk

vf/kdre LFkkf;Ro xzg.k djrs gSA ;g /kkrq d-

d{kdksa rFkk fyxs.M p-d{kd bysDVªkWu lfEefyr

vuqukn izHkko ds dkj.k gksrk gSA

3.2.2 

(A)

(a) fyxs.M ftuesa [kkyh -izdkj ds d{kd gksrs gSA

tks fd fuEu vkWDlhdj.k voLFkk esa /kkrq vk;u

ls nku fd;s bysDVªkWu dks iqu% izkIr dj lds

mnkgj.k :
CO, NO, CN, NC, R–N=C, R

3
P, R

3
As

–MkbZfifjMhy, o-QhusUFkzksyhu

(b) bu lHkh fyxs.Mksa esa [kkyh -izdkj ds xzkgh d{kdksa

ds vfrfjDr Hkjs gq, nkrk d{kd Hkh gksrs gSA

(c) bl izdkj buds ladqyksa esa /kkrq rFkk fyxs.M

nksuksa nkrk rFkk xzkgh dh Hkk¡fr dk;Z djrs gSA

(M



   L)

(d) fyxs.M ftuesa /kkrqvksa ls nku fd;s bysDVªkWu dks iqu%

izkIr djus ds fy, dksbZ [kkyh d{kd ugha gksrs

mnkgj.k % H
2
O, NH

3
 F.

(B)

p 

: (1) cgqnÙkd fyxs.Mks esa ¶ysDlhMsUVsV xq.k gksrk gS]

;g vko';d ugha gS fd cgqnÙkd fyxs.Mksa esa mifLFkr

lHkh nkrk ijek.kq] dsfUnz; /kkrq ijek.kq ;k vk;u ds

lkFk milglag;ksth cU/k cukuk pkfg,A

(2) bl izdkj ds dqN fyxs.M gS ftuessa nks ;k vf/

kd nkrk ijek.kq gksrs gS ysfdu ladqy fuekZ.k ds

nkSjku /kkrq vk;u ls dsoy ,d nkrk ijek.kq tqM+k

gksrk gSA tSls CN, CNS

3.3

(a) dsfUnz; /kkrq ijek.kq ;k vk;u milgla;ksth

cU/k }kjk izR;{k :i ls cfU/kr fyxs.Mksa ds

ijek.kqvksa dh la[;k /kkrq ijek.kq ;k vk;u dh

milgla;kstu la[;k dgykrh gSA

(b) ;g okLro esa milgla;kstu (coordinate

covalent) dh la[;k gS tks dsfUnz; /kkrq ijek.kq

;k vk;u ds lkFk fyxs.M cukrk gSA

(c) /kkrq vk;uksa }kjk iznf'kZr dqN lkekU; milgla;kstu

la[;k esa gS] 2,4,6 gYdh laØe.k /kkrq,sa 4 rFkk

6 milgla;kstu la[;k,sa iznf'kZr djrh gSA tcfd

Hkkjh laØe.k /kkrq,sa 6 ls vf/kd milgla;kstu

la[;k iznf'kZr dj ldrh gSA
(d) mnkgj.k ds fy;s ladqy [Ni(NH

3
)
4
]Cl

2
 esa Ni dh

milgla;kstu la[;k 4 gS tcfd ladqy K
2
[PtCl

6
]

esa Pt dh 6 gSA

3.4

(a) blls izR;{k :i ls tqM+s dsfUnz; /kkrq ijek.kq rFkk
fyx.Mksa dks la;qDr :i ls milgla;kstu xksyk
dgrs gSA

(b) milgla;kstu xksys dks oxZ dks"Bd ds vUnj
fy[kk tkrk gS] mnkgj.k ds fy, [Co(NH

3
)
6
]3+

(c) oxZ dks"Bd ds vUnj dsfUnz; /kkrq ijek.kq rFkk
fyxs.M ,dy :i esa O;ogkj djrk gSA

(d) dks"Bd ds ckgj dk Hkkx vk;uhdj.k xksyk dgykrk
gSA

(e) milgla;kstu xksys es a mifLFkr Lih'kht
vuvk;uhd`r gksrh gS

(f) vk;uhdj.k xksys esa mifLFkr Lih'kht vk;uhd`r
gksrh gSA

3.5

(a) ;g og la[;k gS tks ladqy vk;u esa dsfUnz; /kkrq
ijek.kq ij fo|qr vkos'k dh iznf'kZr djrh gSA

(b) mnkgj.k ds fy, [Fe(CN)
6
]4–, [Co(NH

3
)
6
]3+

rFkk Ni(CO)
4
 esa Fe, CO rFkk Ni dks vkWDlhdj.k

la[;k Øe'k% +2, +3 rFkk 'kwU; gSA
(c) ladqy dk vkos'k laxBu Hkkxksa ds vkos'k dk ;ksx

gksrk gSA

3.6  (EAN)/ 

(a) ladqy ds LFkkf;Ro dh O;k[;k djus ds Øe esa]
fltfod us izHkkoh ijekf.od la[;k dks fn;kA

(b) fyxs.Mks ds nkrk ijek.kqvksa ls bysDVªkWu izkIr
djus ds i'pkr~ /kkrq ijek.kq ;k vk;u ds lkFk
bysDVªkWuksa dh ifj.kkeh la[;k dks izHkkoh ijekf.o;
la[;k (EAN) dgrs gSA
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(c) EAN lkekU;r% dqN fLFkfr;ksa esa vxyh vfØ;
xSl dh ijek.kq la[;k ds leku gksrk gSA

(d) EAN dh x.kuk fuEu lEcU/k }kjk dh tk ldrh
gSA

EAN = /kkrq dh ijek.kq la[;k&vk;u fuekZ.k esa
;qDr gq, bysDVªkWuksa dh la[;k + fyxsUMksa ds
nkrk ijek.kqvksa ls izkIr bysDVªkWuksa dh la[;k

(e) rqY; ladqyksa esa fofHkUu /kkrqvksa ds EAN eku
fuEu lkj.kh }kjk iznf'kZr fd;s x;s gSA

.3 Ni(CO)
4
 eas fudy dh EAN gS &

(A) 36 (B) 38
(C) 28 (D) 54

(A) izHkkoh ijekf.od la[;k (EAN)

 = dsfUnz; ijek.kq dh i- la[;k – vkWDlhdj.k voLFkk
   +2 x (fyxs.Mksa dh la[;k)
   = 28 - 0 + 2 x 4 = 36

.4 [Co(CN)
6
]3– esa dksckYV ij vkos'k gS &

(A) –6 (B) +3
(C) –3 (D) +6

(B) ladqy vk;u esa lHkh ijek.kqvksa dh vkWDlhdj.k
la[;k dk chtxf.krh; ;ksx mi vk;u ij mifLFkr
vkos'k ds cjkcj gksrk gSA
tSls  a + 6 x (–1) = –3,  a = + 3

5 [Co (NH
3
)
6
]2+ esa Co dh milgla;kstu la[;k gS &

(A) 4 (B) 5
(C) 6 (D) 8

(C) milgla;kstu la[;k ladqy esa fyxs.Mksa dh dqy
la[;k ds cjkcj gksrh gS

.6 mnklhu fyxs.M gS &
(A) Dyksjks (B) gkbMªksDlks
(C) ,ehu (D) vkWDlsysVks

(C) :NH
3
 ij dksbZ vkos'k ugha gksrk ysfdu fyxs.M

dh Hkk¡fr dk;Z djrk gSA

.7 NH
2
. NH

2
 gS &

(A) ,d nUrd fyxs.M

(B) dhysVhax fyxs.M

(C) fczftax ¼lsrq½ fyxs.M

(D) (A) rFkk (C) nksuksa

(D) NH
2
 . NH

2
 ,dnUrd ds lkFk&lkFk czhthax fyxs.M

Hkh gS D;ksafd 3-lnL; oy; cgqr ruh gksxhA

 4.  I.U.P.A.C. 

milgla;kstu ;kSfxdksa ds foLr`r izdkjksa ds dkj.k

;g vko';d gks tkrk gS fd ukedj.k dh ,d i}fr

iz;ksx dh tk,sA ;|fi cgqr lkjs ;kSfxd dsoy buds

:<+ (Trivial) ukeksa ls gh tkus tkrs gS] rFkkfi I.U.P.A.C.

us milgla;ksth ;kSfxdksa ds ukedj.k ds fuEu fu;e

fn;s &

4.1

(a) lkekU; yo.kksa ds /kuk;u dk ukedj.k igys

fd;k tkrk gS fQj _.kk;u dkA

(b) ladqy vk;u (/kukRed dk _.kkRed) fyxs.Mksa

dk ukedj.k igys fd;k tkrk gS rFkk blds ckj

dsfUnz;  ijek.kq dk ukedj.k fd;k tkrk gSA

 

( )

  K
4
[Fe(CN)

6
] +2 26 6 (26 –2) + (6 x 2) = 36 [Kr]

  [Cu(NH
3
)
4
]SO

4
+2 29 4 (29 –2) + (4 x 2) = 35

  [Co(CH
3
)
6
]Cl

3
+3 27 6 (27 –3) + (6 x 2) = 36 [Kr]

  Ni(CO)
4

0 28 4 (28 –0) + (4 x 2) = 36 [Kr]

  K
2
[Ni(CN)

4
] +2 28 4 (28 –2) + (4 x 2) = 34

  K
2
[PtCl

6
] +4 78 6 (78 –4) + (6 x 2) = 86 [Rn]

  K
3
[Cr(C

2
O

4
)
3
] +3 24 6 (24 –3) + (6 x 2) = 33

  K
3
[Fe(CN)

6
] +3 26 6 (26 –3) + (6 x 2) = 35

  K
2
[Hg

4
]  +2 80 4 (80 –2) + (4 x 2) = 86 [Rn]

  [Ag(NH
3
)
2
]Cl  +1 47 2 (47 –1) + (2 x 2) = 50

  K
2
[PdCl

4
]  +2 46 4 (46 –2) + (4 x 2) = 52

Examples
based on

various terms used in coordination 
compounds
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(c) dsfUnz; /kkrq dh vkWDlhdj.k voLFkk dks blds
uke ds rqjUr ckn dks"Bd esa 'ks;u vadksa }kjk
iznf'kZr fd;k tkrk gS ; (0) 'kwU; vkWDlhdj.k
voLFkk n'kkZrk gSA

(d) ;fn ladqy vuvk;fud gS rks bldk uke ,d
'kCn esa fn;k tkrk gS] tSls [Ni(CO)

4
] VsVªkdkcksZfuy

fudy (0) dgykrk gSA
(e) izR;{k & ,sV (ate) dks _.kkRed ladqy vk;u

cukus okys /kkrq vk;u ds uke essa tksM+k tkrk gSA
/kuk;fud ladqy vk;u esa] /kkrq dk uke ¼lkekU;
uke½ dks"Bd esa vkWDlhdj.k] la[;k ds ihNs
vkrk gSA ;|fi dqN /kkrqvksa eas vxzsth ukeksa ds
LFkku ij ysfVu ukeksa dks ojh;rk nh tkrh gS
tSls Fe vk;u dks QsjsV] ysM dks IyEcsV rFkk
flYoj dks vtsZUVsV

4.2  :

(a) ;fn nks ;k vf/kd fofHkUu izdkj ds fyxs.M gSa rks
bUgs gkbQu }kjk vyx fd;s fcuk o.kZekuk ds
Øe esa fy[krs gSA

(b) tc ,d gh izdkj fofHkUu fyxs.M gks rks budks
o.kZekyk ds Øekuqlkj lwph c) djrs gSA

(c) _.kkRed fyxs.Mksa ftuds vUr esa ‘ide’ vkrk gSA
‘ide’ ds LFkku ij izR;; ‘O’ yxkrs gSA

mnkgj.k  izrhd fyxs.M dk uke
N3– Nitrido
Cl¯ Chloro
O

2
2– Peroxo

Br¯ Bromo
O

2
H¯ Perhydroxo

CN¯ Cyano
S2– Sulphido

O2– Oxo

NH2– Amido
OH¯ Hydroxo

(d) fyxs.M ftuds uke ds vUr esa ‘ite’ ;k ‘ate’

vkrk gS rks 'o' ds LFkku ij ‘e’ fy[krs gSA
izrhd fyxs.M dk uke
CO

3
2– Carbonato

C
2
O

4
2– Oxalato

SO
4
2– Sulphato

NO
3
¯ Nitrato

SO
3
2– Sulphito

CH
3
COO¯ Acetato

NO
2
¯ (bonded through oxy

gen) nitrite
(bonded through nitro
gen) nitro

(e) mnklhu fyxs.Mks dks mnklhu v.kqvk s a ds
leku gh uke fn;k tkrk gSA mngj.k ds fy,
ladqy esa ,fFkyhu Mkb,ehu dks fyxs.M ds :i
esa ,fFkyhu Mkb,ehu gh uke nsrs gSA ;|fi bl
fu;e ds dqN vookn gS &

H
2
O Aquo/Aqua

NH
3

Ammine

CO Carbonyl
NO Nitrosyl
CS Thiocarbonyl

(f) uke ds vUr esa ‘ium’ vkus okys /kukRed
fyxs.Mksa ds uke mnkgj.k ds fy;sA

NH
4
+ Ammonium

NO+ Nitrosylium

NH
2
NH

3
+ Hydrazinium

(g) ;fn ladqy vk;u esa fdlh fyxs.M dh la[;k ,d
ls vf/kd gS rks la[;k dks xzhd la[;kvksa tSls
di,tri, tetra, penta, hexa bR;kfn }kjk iznf'kZr
fd;k tkrk gSA

    ;|fi] tc fyxs.M ds uke esa la[;k gksrh gS
tSls dipyridyl, ethylene, diamaine rks di,

tri, tetra bR;kfn dh txg bis, tris, tetralais

iz;qDr djrs gSA

(h) di, tri, tetra bR;kfn dhysVhax fyxs.M ;k fyxs.Mksa
ds uke esa gks rks vuqyXu bis, tris, tetrakis

dks fyxs.M ds uke ls igys iz;qDr djrs gS]
isjkU;slhl esa j[ks tkrs gSA

(i) iksyh U;wfDy;j ladqyksa esa czhftax lewg dks ladqy
  ds lw=k esa bafxr djrs gS rFkk 'ks"k ladqy ls
   gkbQu }kjk i`Fkd j[krs gSA

.8 [CoF
2 
(en)

2
]ClO

4
 dk lgh IUPAC uke gS &

(A) MkbZ¶yksjks fcl ¼,fFkyhu MkbZ,ehu½ dksckYV
     (III) ijDyksjsV
(B) s fcl ¼,fFkyhu MkbZ,ehu½ MkbZ¶yksjks dksckYV

     (III) ijDyksjsV
(C) fcl ¼,fFkyhu MkbZ,ehu½ MkbZ¶yksjks dksckYV
     (II) ijDyksjsV
(D) buesa ls dksbZ ugha
(B) IUPAC fu;eksa dk vuqlj.k djksA

Examples
based on

Examples based on IUPAC Nomen-
clature  of Coordination Compounds 
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.9 MkbDyksjksfcl (;wfj;k) dkWij (II) dk lw= gS &

(A) [CuO =C(NH
2
)
2
]Cl

2

(B) [CuCl
2
{O=C(NH

2
)

2
}]

(C) [Cu{O=C(NH
2
)
2
}Cl]Cl

(D) [CuCl
2
][O=C(NH

2
)
2
]H

2

(B) IUPAC fu;eksa dk vuqlj.k djksA

.10 fuEu milgla;kstu ;kSfxdksa ds lw= fy[kksA

(i) iksVsf'k;e gsDlkukbVªkbVksQsjsV (III)

(ii) MkbDyksjksIysVhue (IV) VsVªkDyksjksIysVhusV (II)

(iii) fcl (,lhVhy,lhVksusVks) vksDlkscsusfM;e (IV)

(iv) iksVsf'k;e VsVªkgkbMªksDlksftadsV (II)

(v) lksfM;e isUVklk;uksukbVªksfly lYQkbVksQsjsV (III)

(i) K
3
[Fe(ONO)

6
] (ii) [PtCl

2
][PtCl

4
]

(iii) [VO(acac)
2
] (iv) K

2
[Zn(OH)

4
]

(v) Na
4
[Fe(CN)

5
NOS]

.11 fuEu esa ls dkSulk uke lR; ugha gS \ xyrh dks Bhd

djksA

(i) [Cu(H
2
O) (NH

3
)]Br

2
 ; ,ehuks,DoksMkbczkseksdkWij (I)

(ii) Na
3
[Al(C

2
O

4
)
3
] VªkblksfM;e

   MkbvksDtsysVks,Y;qfeusV (III)

(iii) Na
2
 [Ni(EDTA)] ; lksfM;e ,fFkyhuMkb,ehu

   VsVªslhVsVks fudy (III)

(iv) [Co(NH
3
)
5
ONO]SO

4
 ; isUVk,ehu

   ukbVªksdksckYV (III) lYQsV

(i) ,ehu ,Dok dkWij (II) czksekbM

(ii) lksfM;e VªkWbvkWtsysVks ,Y;qfeusV (III)

(iii) ;g lgh gS

(iv) isUVk,ehu ukbVªkWbVks dkWckYV (III) lYQsV

 5. 

5.1

vYÝsM ouZj (milgla;kstu jlk;u foKku ds firk

ekus tkrs gS) us CoCl
3
. 6NH

3
 rFkk CuSO

4
. 4NH

3

tSls milgla;kstu ladqyks dh lajpuk dk 1893 esa

v/;;u fd;kA blds vuqlkj &

(a) milgla;kstu ;kSfxd esa izR;sd /kkrq esa nks izdkj

dh la;kstdrk,sa gksrh gSA

(i) izkFkfed la;kstdrk ;k eq[; la;kstdrk ;k vk;uhd̀r

la;kstdrk

(ii) f}rh;d la;kstdrk ;k vuvk;uhd`r la;kstdrk

(b) izkFkfed la;kstdrkvksa dks dsoy _.kk;uksa }kjk

lUrq"V fd;k tkrk gSA izkFkfed la;kstdrkvksa

dh la[;k dsfUnz; /kkrq dh vkWDlhdj.k voLFkk

ij fuHkZj djrh gSA ;g ,d ;kSfxd ls nwljs esa

ifjofrZr gks ldrh gS bUgs dsfUnz; /kkrq ijek.kq

rFkk _.kk;u ds e/; MksVsM ykbu }kjk iznf'kZr

fd;k tkrk gSA

(c) f}rh;d la;kstdrkvksa dks dsoy bysDVªk Wu ;qXe

nkrk] vk;uksa ;k mnklhu Lih'kht }kjk larq"V

dh tkrh gSA bUgs eksVh ykbuksa ls iznf'kZr fd;k

tkrk gSA

(d) izR;sd /kkrq eas f}rh;d la;kstdrkvksa dh fuf'pr

la[;k gksrh gS ftUgs milgla;kstu la[;k Hkh

dgrs gSA milgla;kstu la[;k eq[;r% dsfUnz;

/kkrq dk vkdkj rFkk vkos'k ij fuHkZj djrh gSA

vk;uksa dk v.kqvksa dh og vf/kdre la[;k tks

dsfUnz; ijek.kq f}rh;d la;kstdrkvksa }kjk /

kkj.k dj ldrk gS milgla;kstu la[;k dgykrh

gSA

(e) izkFkfed la;kstdrkvksa ls tqM+s vk;uksa esa vk;uhdj.k

LoHkko gksrk gS tcfd f}rh;d la;kstdrk ls

tqM+s vk;u vk;uhd`r ugha gksrs tc ladqy dks

foyk;d esa ?kksyk tkrk gSA

(f) izR;sd dsfUnz; vk;u esa bldh izkFkfed ds lkFk&lkFk

f}rh;d la;kstdrkvksa dks larq"V djus dh izo`fÙk

gksrh gS

(g) f}rh;d la;kstdrk,sa fn'kkRed gksrh gS rFkk

vUrfj{k (space) esa dsfUnz; /kkrq vk;u }kjk

fn'kkRed gksrh gS izkFkfed la;kstdrk,sa vfn'kkRed

gksrh gSA f}rh;d la;kstdrkvksa dh mifLFkfr ls

ladqyksa esa f=foeleko;ork gksrh gS

(h) izkjEHk esa] okuZj ds /kkrq ijek.kq dh milgla;kstu

la[;k dks pkj ;k N% crk;kA

(i) N% la;kstdrk,sa ,d v"VQyd ds dksuksa ij

bafxr gksrh gS /kkrq ftldh lgla;ksth la[;k

pkj gksrh gS rks os lery esa vFkok prq"Qydh;

:i esa O;ofLFkr gksrs gSA

 (j)  bl izdkj ouZj ds fl)kUr ds vk/kkj ij CoCl
3
.

6 NH
3
 dks gsDlk,sehuksdksckYV (III) DyksjkbM dgrsgS]

D;ksafd blesa N% veksfu;k fyxs.M gksrs gS rFkk

dksckYV +3 vkWDlhdj.k voLFkk esa gksrk gS mnkgj.k

ds fy, dksckYV esa rhu izkFkfed la;kstdrk,sa

rFkk N% f}rh;d la;kstdrk,sa gksrh gSA bl
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izdkj ladqy dks fn[kk,s vuqlkj iznf'kZr fd;k

tkrk gSA

. : vc] ;g crk;k tk pqdk gS fd fdlh /kkrq dh
milgla;kstu la[;k dksbZ Hkh lEiw.kZ la[;k 2 ls 9
ds chp gks ldrh gSA

5.2  EAN 

fltfod esa crk;k fd /kkrq vk;u rc rd bysDVªkWu
;qXe xzg.k djrk jgsxk tc rd fd /kkrq vk;u esa
rFkk fyxs.Mks }kjk nku fd;s x;s bysDVªkWuksa dh dqy
la[;k vxyh ukscy xSl ds cjkcj u gks tk,saA
bysDVªkWuksa dh ;g dqy la[;k /kkrq dh EAN dgykrh
gS ftldh ppkZ ge iwoZ esa dj pwds gSA

5.3

fl)kUr ds eq[; xq.kksa dks fuEu laf{kIr :i esa fn;k
x;k gSA

(a) fyxs.Mksa }kjk nku fd;s bysDVªkWuksa ds fy;s dsfUnz;
/kkrq vk;u esa cgqr lkjs [kkyh d{kd gksrs gSA fdlh
ladqy ds fy;s /kkrq ds [kkyh d{kdksa dh la[;k /kkrq
dh milgla;kstu la[;k ds cjkcj gksrh gSA

(b) /kkrq vk;u ds ijekf.o; d{kd (s, p ;k d)

ladfjr gksdj fuf'pr fn'kkRed xq.kksa okys ladfjr
d{kd cukrs gSA ;s ladfjr d{kd vc fyxs.M d{kdkas
ls vfrO;kfir gksdj izcy jklk;fud cU/k cukrs gSA

(c) ladj.k  e s a  lfEefyr d-d{kd] ;k rk s
vkUrfjd (n –1) d d{kd ;k cká nd d{kd gks
ldrs gSA bl nks rjg ls cus ladqyksa dks Øe'k%
fuEu pØ.k ladqy rFkk mPp pØ.k ladqy dgk
tkrk gSA

(e) lgla;ksth cU/k] [kkyh ladfjr /kkrq d{kd
rFkk fyxs.M ds Hkjs d{kd ds vfrO;kiu }kjk
curk gSA dHkh&dHkh bl cU/k dks vilgla;ksth
cU/k Hkh dgrs gSA

(f) ;fn ladqy esa v;qfXer bysDVªkWu gksrs gS rks ;g
LoHkko esa vuqpqEcdh; gksrk gS tcfd ;fn blesa
v;qfXer bysDVªkWu ugha gksrs gS rks ;g LoHkko esa
izfr pqEcdh; gksrk gS

(g) ldaqy es a v;qfXer bysDVªk Wuk s a dh la[;k]
ladqy dh T;kferh ds lkFk&lkFk dsfUnz; /kkrq
vk;u dk ladj.k Hkh crkrk gS rFkk bldk
foifjr Hkh O;ogkj esa] fdlh ladqy esa v;qfXer
bysDVªkWuksa dh la[;k pqEcdh; vk?kw.kZ esa Kkr dh
tkrh gSA

 = n (n ) 2  tgk¡ n = ,dkdh ;qXe dh la[;k

pqEcdh;    0    1.73    2.83     3.87    4.90       5.92

vk?kw.kZ(cksj
esXusVksu)

v;qfXer    0    1        2        3        4        5

bysDVªkWuksa
dh la[;k

bl izdkj pqEcdh; vk?kw.kZ dk Kku ls ladqy ds
izdkj dks fu/kkZj.k esa cgqr vf/kd lgk;rk fey
ldrh gSA

(h) fdlh izcy fyxs.M ds izHkko esa] vf/kdre cgqxq.ktrk
ds gq.M ds fu;e ds fo:) bysDVªkWuksa dks ;qfXer
fd;k tk ldrk gSA

(i) ;g milgla;kstu ;kSfxdksa esa dsoy qualitativery

:i ls cU/ku dh O;k[;k djrk gSA
(ii) ;g ladqy ds izdk'k vo'kks"k.k LisDVªk dh O;k[;k

ugha djrk gSA
(iii) ;g milgla;kstu ;kSfxdksa ds pqEcdh; xq.kksa dh

foLr`r O;k[;k ugha djrkA

5.4

;g vf/kd vk/kqfud vo/kkj.kk gS tks fd izdk'k vo'kks"k.k
LisDVªk rFkk pqEcdh; xq.kksa dh lgh O;k[;k djrh gS
tks fd mijksDr fl)kUr ls ugha le>k;s tk ldrs
gS ysfdu bl fl)kUr dk v/k;;u bl iqLrd dh
lhek ls ckgj gSA

.12 tc laØe.k /kkrqvksa eas foU;kl d7 gksrk gS rks vuqpqEcdRo
fdlds cjkcj gksxk &
(A) 3.87 B.M. (B) 2.68 B.M.
(C) 5.92 B.M. (D) 6.92 B.M.

Examples
based on

Bonding in coordination compounds
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cksj esXusVksu esa pqEcdh; vk?kw.kZ dk eku 1 ,dkdh
bysDVªkWu ds fy, 1.73, 2 ds fy, 2.83, 3 ds fy,
3.87, 4 ds fy, 4.90, 5 ds fy, 5.92, 6 ds fy,
6.92 gksrk gSA d7 foU;kl esa rhu ,dkdh bysDVªkWu gS
vr%  = 3.87 BM.

.13 ladqy Ag(NH
3
)
2

+ dh vkd`fr gS &
(A) v"VQydh; (B) oxZ leryh;
(C) prq"Qydh; (D) jsf[k;
(D) Ag(NH

3
)
2
+ esa sp- ladj.k rFkk jsf[k; ladqy gSA

.14 gsDlk¶yksjksQsjsV (III) vk;u ,d cká d{kdh; ladqy
gSA blesa mifLFkr v;qfXer bysDVªkWuksa dh la[;k gSA
(A) 1 (B) 5

(C) 4 (D) vfu/kkZ;Z
(B) [FeF

6
]3– dk bysDVªkWfu; foU;kl gS &

          3d            4s    4p               4d

      

  

.15 fuEu ladqyksa dk ladj.k] T;kferh rFkk pqEcdh;
vk?kw.kZ Kkr dhft,A
(i) [Co(NH

3
)
6
]3+

(ii) [Cr(CN)
6
]3–

(i) ladqy [Co(NH
3
)

6
]3+ eas dksckYV dh vkWDlhdj.k

voLFkk +3 gSA
Co3+ vk;u dk bysDVªkWfu; foU;kl gS
3d    4s      4p

     

[Co(NH
3
)

6
]3+

   

Rearrangement 
  

ionhybridizatspd
32

Octahedral, zero magnetic moment

(ii) ladqy esa Øksfe;e dh vkWDlhdj.k voLFkk +3 gSA
Cr3+ vk;u dk bysDVªkWfud foU;kl gSA
  3d              4s                 4p

       

[Cr(CN
6
)]3+

    

iqufoZU;kl
     

  

ionhybridizatspd
32

v"BQydh;] pqEcdh; vk?kw.kZ = 3 3 2x ( )

 = 15  = 3.87 BM

16 CN¯ fyxs.Mks ;qDr ladqy lkekU;r% gksrs gS &
(A) mPp pØ.k ladqy (B) fuEu pØ.k ladqy
(C) nksuksa (D) dksbZ ugha
(B) izcy QhYM fyxs.M fuEu pØ.k ladqy cukrk
gSA

17 fuEu esa ls fdldh pkydrk tyh; foy;u esa lcls
de gS &
(A) Co(NH

3
)
4
 Cl

3
(B) Co(NH

3
)
3
Cl

3

(C) Co(NH
3
)
5
Cl

3
(D) Co(NH

3
)

6
Cl

3

(B) ouZj dk fl)kUr
  [Co(NH

3
)

3
Cl

3
] vufo|qrvi?kVu gSA

 6. 

ladqyks dh vkd`fr dsfUnz; ijek.kq dh vkd`fr ij
fuHkZj djrh gS] bldk o.kZu fuEu izdkj fd;k tkrk
gSA

6.1

ladfjr d{kdksa ds vk/kkj ij ;g nks izdkj ds gks
ldrs gS tSls d2sp3 (vkarfjd d{kd) ;k sp3d2 (cká
d{kd) ladfjrA

6.1.1

ge iwoZ esa ppkZ dj pqds gS fd bl izdkj ds ladqyksa
esa iz;qDr d d{kd fuEu DokaVe la[;k dk gksrk gSA
mnkgj.k ds fy, (n - 1) fofHkUu mnkgj.k uhps fn;s
x;s gSA
(a) vkUrfjd d{kdksa ds iz;ksx ls cus ladqy izfr

pqEcdh; ;k cgqr de vuqpqEcdRo ;qDr gksrs
gSA

(b) ;s fuEu pØ.k ;k pØ.k ;qfXer ladqy dgykrs
gSA

6.1.1.1 [Fe(CN)
6
]4–

(a) Fe26 dk e¯ foU;kl = [Ar] 3d64s2

(b) Fe+2 dk e¯ foUlkl = [Ar] 3d6

=       

(c) iqufoZU;kl ds i'pkr~ Fe+2 dk bysDVªkWfud foU;kl

=       

        d2sp3

(d) mijksDr iqufoZU;kl lk;ukbM fyxs.M dh mifLFkfr
ds dkj.k gSA

(e) bl voLFkk esa Fe2+ d2sp3 ladfjr gksdj
N% d2sp3 ladfjr d{kd cukrk gS] buesa ls
izR;sd CN¯ vk;uksa }kjk nku fd;s bysDVªkWu
;qXe xzg.k djrk gSA
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(f) ifj.kkeh ladqy fp= es a fn[kk, s vuqlkj
vUrj v"BQydh; gksrk gS rFkk bles dksbZ
v;qfXer bysDVªkWu ugha gksrk vr% ;g izfrpqEcdh;
gksuk pkfg, [Co(NH

3
)
6
]3+ dk fuekZ.k leku

Øe esa gksrk gSA

     [Co(NH
3
)
6
]3+ dh v"VQydh; vkd`fr

6.1.1.2 [Fe(CN)
6
]3–

(a) Fe26

3d    4s         4p

     

(b) Fe3+

3d    4s         4p

   

(c) Fe3+ (rearranged due to presence of CN¯)
3d  4s     4p

      
d sp Hybridization2 3

  

(d) ifj.kkeh ladqy d2sp3 ladj.k ds dkj.k v"VQydh;
gksrk gS

(e) v;qfXer e¯ dh mifLFkfr ds dj.k ;g vuqpqEcdh;
gksrk gSA

6.1.1.3 [Cr (NH
3
)
6
]3+

(a) Cr24

  3d5       4s1            4p

         

(b) Cr3+

         

(c) Cr3+ d2sp3 ladfjr voLFkk esa gksrk gSA

        

         
d sp Hybrided2 3

  

(d) bl d2sp3 ladj.k ds dkj.k v"VQydh;

T;kferh gksrh gS] ladqy [Cr(NH
3
)
6
]3+ v"VQydh;

vkd`fr dk gksxk

(e) pwafd ladqy vk;u esa 3 v;qfXer bysDVªkWu

gksrs gS vr% ;g vuqpqEcdh; gksuk pkfg, tks fd

gksrk gSA

(f)  leku vkarfjd lajpuk ds Øksfe;e ds vU;

ladqy gS [Cr(CN)
6
]3– rFkk [Cr(H

2
O)

6
]3+

6.1.2

(a) bu ladqyks esa s, p rFkk lkFk gh d d{kd

ladj.k esa lfEefyr gksrs gS] tks fd mPp DokUVe

la[;k (n) ls lEcfU/kr gksrs gSA

(b) cká n, d d{kdksa ds iz;ksx ls cus ladqy

vuqpqEcdh; gksaxsA

(c) ;s l ad qy mPp pØ.k ;k pØ.k e qDr

ladqy dgykrs gSA

(d) cká d{kd ladqyks a es a cgqr ls v;qfXer

bysDVªkWu gksrs gSA

6.1.2.1 [CoF
6
]3–

(a) Co27

 3d   4s        4p

       

 4d

(b) Co3+ ion
   3d    4s        4p

     

  4d

(c) Co3+ vk;u sp3d2 ladfjr voLFkk esa
  3d    4s        4p

      

 4d

sp3d2

(d) N% sp3d2 ladfjr d{kdksa ds v"VQydh;

foU;kl ds dkj.k [CoF
6
]3– ladqy vk;u

v"VQydh; gksrk gS
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(e) 3d d{kd esa pkj v;qfXer bysDVªkWuksa dh mifLFkfr
ds dkj.k [CoF

6
]3–  vk;u esa vuqpqEcdh; xq.k

gksrs gSA
(f) vU; mnkgj.k gS &[FeF

6
]3–, [Fe(NH

3
)
6
]2+,

[Ni(NH
3
)
6
]2+, [Cu(NH

3
)
6
]2+, [Cr(H

2
O)

6
]3+

6.2

;s sp3 ladj.k }kjk curs gSA Zn2+ ds ladqy fLFkj
pq"Qydh; gksrs gS D;ksafd sp3 ladfjr d{kd gksrs
gSA

6.2.1 [Zn(NH
3
)
4
]2+

(a) Zn30 dk e¯ foU;kl
   3d     4s           4p

        

(b) Zn+2 dk e¯ foU;kl
  3d     4s          4p

         

(c) Zn2+ sp3 ladfjr voLFkk esa

       

     sp3 hybridised

(d)  Zn (NH
3
)
4
]2 +

      

                          NH
3

   NH
3
 NH

3
 NH

3

(e) pw afd ladqy sp3 ladj.k }kjk cukrk gS]
vr% ;g prq"Qydh; gksxkA

(f) p w a fd lH k h  by sDV ª k W u ; q f Xer g S  vr %
izfrpqEcdh; gksxkA

6.2.2 [Ni(CO)
4
]

(a) Ni28

 3d                 4s           4p

       

(b) Ni iqufoZU;kl ds i'pkr~
3d     4s         4p

      

(c) [kkyh ,d 4s rFkk rhu 4p d{kd fefJr
gksdj pkj sp3 ladfjr d{kd cukrs gSA

(d) izR;sd d{kd dkcZu eksuk sDlkbM v.kq ls
,d bysDVªkWu ;qXe djds [Ni(CO)

4
] cukrk gSA

(e) fuEu V sV ª k dkck s Z fuy dh vkd` fr uhp s
fn[kk,s vuqlkj prq"Qydh; gksrh gSA

(f) ;g LoHkko esa izfrpqEcdh; gksrk gS

6.3

;s dsp2 ladj.k ds dkj.k curs gSA
;s ldaqy rc curs gS tc dsfUnz; vk;u vkUrfjd
dks'k esa dsoy ,d d d{kd miyC/k gksrk gSA

6.3.1 [Ni(CN)
4
]2–

(a) Ni dk e¯ foU;kl
3d                4s        4p

       

(b) Ni2+ dk e¯ foU;kl
3d                 4s         4p

      

         dsp2

(d) iqufoZU;kl izcy fyxs.M CN¯ dh mifLFkfr ds
dkj.k gksrk gSSA pkj d{kd dsp2 ladj.k cukrs gSA

(e) ifj.kkeh ladqy dh vkd`fr oxZ leryh; gksrh gS
(d) ;qfXer bysDVªkWuksa ds dkj.k ;g izfrpqEcdh;
   gksrk gS
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2 sp    [Ag(NH
3
)

2
]+

        Linear [Ag(CN)
2
]¯

3 sp2 [Hg
3
]¯

4. sp3    [FeCl
4
]¯

   [Ni(CO)
4
]0

   Zn(NH
3
)
4

+2

 [ZnCl
4
]–2,[CuX

4
]–2

where X = CN¯
Cl¯,Br¯, ¯, CNS

dsp2

lfEefyr d-d{kd vkUrfjd [Ni(CN)4]
–2

4. dks'k ds dx2–y2 d{kd gksrs gS [Pt(NH3)4]
+2

vFkkZr ;g (n – 1)dx2–y2

d{kd gS

dsp3 [CuCl
5
]–3

5. d-d{kd (n - 1)dz2 [MoCl
5
]0

 d{kd gSA [Fe(CO)
5
]0

sp3d
5. d-d{kd ndx2–y2 [SbF

5
]–2 IF

5

d{kd gS

   Square pyramidal

d2sp3

tc d-d{kd (n-1) d-d{kd
gksrs gS ¼vkUrj d{kd ladqy½ [Cr(NH

3
)

6
+3]

6. ;k sp3d2 [Ti(H
2
O)

6
]+3

tc d-d{kd nd d{kd [Fe(CN)
6
]–2

(cká d{kd ladqy) gksrs gS [Co(NH
3
)

6
]+3

nksuksa fLFkfr;ksa esa p-d{kd [PtCl
6
]–2[CoF

6
]–3

d
z2 rFkk d

x2-y2 d{kd gksrs gS

M
90º

90º

LL

L L
L

Fig. 16

v"VQydh;
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L = fyxs.M] lQsn xksyksa (leku ;k fHkUu) }kjk

funsZf'kr M = dsfUnz; /kkrq dkys xksyksa }kjk funsZf'kr

,

.18 vk;u isUVkdkcksZfuy dh lajpuk gS &

(1) oxZ leryh;

(2) f=dksf.k; f}fijsfeMh;

(3) f=dksf.k;

(4) dksbZ ugha

(2)

 
dsp3

  

CO }kjk nku fn;s bysDVªkWu ;qXe xx

.19 vki fuEu dk dkj.k fdl izdkj Kkr djsaxs

Ni(CO)
4
 dh T;kfefr prq"Qydh; gksrh gS tcfd

[Ni(CN
4
]2– oxZ lerh; gksrh gS

Ni(CO)
4
, ds fuekZ.k esa fudy sp3 ladj.k nk'kkZrk gS]

vr% bldh prq"Qydh; gksxh &

Ni(0)3d8

3d    4s   4p

       

Ni(CO)
4

       

Rearrangement                
  

ionhybridizatsp3

[Ni(CN)
4
]2–, ds fuekZ.k eas Ni2+ dsp2 ladj.k n'kkZrk gS]

vr% bldh vkd`fr oxZ leryh; gksxhA

Ni2+

3d    4s  4p

      

[Ni(CN)
4
]2–

                

Rearrangement                 
ionhybridizatdsp2

 7. 

(a) ,sls ;kSfxd ftudk v.kqlw=k leku gksrk gS ysfdu

ljapuk esa varj ds dkj.k muds xq.k fHkUUk gksrs

gS]  dgykrs gS

(b) leko;ork  lk/kkj.kr;k dsoy dkcZfud ;kSfxdksa

esa ns[kh tkrh gS] ;g vdkcZfud ;kSfxdksa eas

de ik;h tkrh gSA

(c)  :

Examples
based on

Shape of Complexes

Type of isomerism

Structural isomerism

Ionization Hydrate Coordination Linkage

Stereo  isomerism

Geometrical Optical
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 8.  

;g jklk;fud la;ksx ds izdkj vkSj fyxS.Mksa
ds mi lgla;kstd {ks= ds ckgj o vUnj forj.k
es varj ds dkj.k mRiUUk gksrh gSA lajpuk leko;oh
fuEu izdkj ds gksrs gSaA

8.1  :

bl izdkj dh leko;ork milgla;kstd {ks=
ds e/; lewg ;k vk;u ds fofue; ds dkj.k
gksrh gSA bl izdkj ds leko;oh foy;u es
dbZ izdkj ds vk;u nsrs gSaA .

(a) Co(NH
3
)

4 
Br

2
SO

4
 dks n'kkZ ldrs gSA

(i) [Co(NH
3
)

4
Br

2
] SO

4
 (yky cSaxuh)

(ii) [Co(NH
3
)

4
] SO

4
] Br

2
(yky).

   ;g ladqy vyx&vyx Øe'k% lYQsV vkSj
  czksekbM vk;u nsrs gSA
(b) [Pt(NH

3
)

4
Cl

2
] Br

2
 and [Pt(NH

3
)

4
Br

2
]Cl

2

(c) [Co(NH
3
)

4
(NO

3
)

2
] SO

4 
 rFkk

[Co(NH
3
)
4
SO

4
](NO

3
)
2

8.2  :

bl izdkj dh leko;ork mi lgla;kstd {ks=
ds vUnj ty v.kqvksa dh fHkUUk la[;k dh mifLFkfr
ds dkj.k gksrh gSA 
(a) Cr(H

2
O)

6
Cl

3
 dh rhu lajpuk,sa laHko gSA

(i) [Cr(H
2
O)

6
]Cl

3
 cSaxuh

(ii) [Cr(H
2
O)

5
Cl] Cl

2
.H

2
O gjk

(iii) [Cr(H
2
O)

4
Cl

2
] Cl. 2H

2
O xgjk gjk

;g ladqy ,d nwljs ls ty v.kqvksa tks fyxs.M
dh rjg dk;Z djrs gS dh la[;k ds vk/kkj
ij vyx gksrs gSA bueas izkFkfed la;kstdrk
dh la[;k Hkh vyx gksrh gS tSls DyksjkbM vk;u
tks miyC/k gSA vU; gkbVªsV leko;oh &
(i) [Co(NH

3
)

4
]H

2
O Cl] Cl

2

(ii) [Co(NH
3
)

4
 Cl

2
] Cl. H

2
O

8.3  :

(a) bl izdkj dh leko;rk mHk;narh tSls  NO
2

–

    CN– vkSj SCN– dh mifLFkfr ds dkj.k mRiUUk
  gksrh gSA
(b) bu fyxS.M esa nks nkrk ijek.kq gksrs gSa]
  ysfdu ,d le; esa dsoy ,d gh ijek.kq
  ladqy ds dsUnzh; /kkrq ijek.kq ls tqM+k gksrk gSA
(c)  bl izdkj ds leko;oh dsoy vojDr LisDVªksLdksih
  }kjk igpkus tkrs gSA  .

(i)  [Co(NH
3
)

5
NO

2
] Cl

2 
 vkSj [Co(NH

3
)

5
ONO] Cl

2

(ii) NO
2

– fyxs.M eas] milgla;kstd LFkku ukbVªkstu
  (NO

2
– ukbVªks fyxs.M) ;k vkWDlhtu ( ONO

  ukbVªksbVks fyxs.M) gSA [Co(NH
3
)

5
NO

2
]2+

 
rFkk

[Co(NH
3
)

5
ONO]+2 ,d nwljs ds laf/k leko;oh

gSA
(iii) ukbVªks leko;oh ihys gksrs gSaA vkSj vEy
   esa LFkk;h gksrsa gSa tcfd ukbVªkbVksa leko;oh
  yky gksrs gSa vkSj vEy }kjk fo?kfVRk gks
  tkrs gSaA

8.4  :

(a)  bl izdkj dh leko;ork iznf'kZr gksrh
gSA tcfd ladqy esa nks ladqy vk;u /kuk;u
vkSj _.kk;u mifLFkr gksA
(b) bl izdkj dh leko;ork ladqy ds nks
ladqy vk;uks ds e/; /kkrq vk;u vkSj fyxs.M
ds fofue; ds dkj.k gksrh gS .

(i) [Co(NH
3
)

6
] [Cr(CN)

6
]’

[Cr(NH
3
)

6
] [Co(CN)

6
]

(ii) [Co(NH
3
)

6
] [Cr(C

2
O

4
)

3
]’

[Cr(NH
3
)

6
] [Co(C

2
O

4
)

3
]

 9.   

(a) buds leku v.kw lw= ,oa leku la?kVu
  gksrs gSa] ysfdu ;s /kkrq vk;u ds pkjksa vksj
  mifLFkr fyxs.M ds f=foe foU;kl esa fHkUUk
  gksrs gSaA
(b) nkf=kfoe leko;o tks laHko gS & T;kfefr
  vkSj izdkf'kd

9.1 -  :

(a) fyxs.M dsUnzh; /kkrq vk;u ds pkjksa vksj

  fHkUu fLFkfr xzg.k djrs gSA

(b) tc nks leku fyxs.M /kkrq vk;u ds lkFk

  ,d gh rjg ls milgla;kstu n'kkZrs gS

  rc og  dgykrs gSaA

   (ysfVu eas fll&leku).

(c) nks leku fyxs.M /kkrq vk;u ds foijhr

   rjQ ls milag;kstd djsa rc ;g 

  dgykrs gSaA

   (ysfVu esa Vªkal&foijhr)

(d) ;g T;kferh leko;oh HkkSfrd o jklk;fud

  xq.kksa esa fHkUUk gksrs gSaA

(e) T;kferh leko;ork 4 rFkk 6 milgla;kstd

  la[;k okys ;kSfxd es vf/kd egRoiw.kZ gSA

(f)  4-milgla;kstd ladqy ftudh prq"Qydh;

   T;kferh gS lei{k foIk{k leko;ork ugha n'kksrsaA

(g) ;g4-mila;kstd ladqy ftudh oxkZdkj leryh;

  T;kferh gksrh gS] ds }kjk iznf'kZRk gksrs gSA
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9.2  = 4  ( )

(i) ladqy ftudk lkekU; lw=, Ma
2
b

2 
(tgk¡ nksuksa a vkSj b ,dnarh gS ) gksrk gSA lei{k foi{k leko;oh

 j[krs gSaA

(ii) ladqy ftudk lkekU; lw= Ma
2
bc gS fll VªkUl leko;oh j[krs gSA

(iii) [Pt (NH
3
)

2
Cl

2
]

H N3

Cl

NH3

Cl

Cis(Cis-platin) anti cancer

Pt 

H N3

Cl NH3

Cl

Trans

Pt 

(iv) [Pt(NH
3
)

2
ClBr]

Br

NH3

Cis

Pt 

H N3

Br NH3

Cl

Trans

Pt 

Cl

NH3

(v) ladqy ftudk lkekU; lw=, Mabcd gksrk gS] rhu leko;oh j[krs gSA

a

d

b

c

M

(i)

a

c

d

b

M

       (ii)

a

b

c

d

M

       (iii)

(vi) (iv) 

Pt

CH2 NH2

CO O
–

NH2 CH2

O
–

CO

(cis)

Pt

CH2 NH2

CO O
–

NH2

COO
–

(Trans)

CH2

a

b

a

b

M

Cis

a

b

b

a

M

Trans

a

b

a

c

M

Cis-isomer

a

b

c

a

M

Trans-isomer



                                                                 17

9.3 = 6 

(i) [Fe(NH
3
)

4
Cl

2
]

NH3

Trans

Fe

H N3

H N3

Cl

Cis

Fe

NH3

H3N

H3N

Cl

Cl

Cl

NH3

NH3

(ii)  (Ma
3
b

3
)

b

a

b

b

a

a

Facial (fac)

b

a

b

b

a

a

Meridional (Mer)

 :

(a)  izdkf'kd lfØ; ladqy oks gSa] ftudh izfrfcEc
lajpuk,sa v/;kjksfir ugha gksrhA
(b)  ,d izdkf'kd lfØ; ladqy og gS tks vlefer
gS vFkkZr tks nks leku Hkkxksa esa foHkkftr ugha
gksrs A

(c) ladqy tks lery /kz qfor izdk'k dks ck;ha rjQ
?kqek ns  vFkkZr~ ‘’ ;k ‘–’ vkSj
ladqy lery /kz qfor izdk'k dks nk;s rjQ ?kqek
ns rc og  ‘d’ ;k ‘+’

gksrs gSA

(d) bl izdkj os ladqy ftudh HkkSfRkd o jklk;fud
xq.k leku gksrs gS] ysfdu lery /kz qfor izdk'k
ds izfr fØ;k fHkUu iznf'kZRk gksrh gS] 

 dgykrs gSA
(e) ‘d’ rFkk ‘’ leko;oh  ;k 

dgykrs gSaA
(f) 6-milgla;kstd la[;k okys ladqy ftuesa  fdys'ku

dkjd f}narh fyxs.M gksa izdkf'kd leko;ork
n'kkZrs gSaA

(g) ;g leko;ork] ladqy eas rRoksa dh lefefr dh
vuqifLFkfr ds dkj.k gksrh gSA

= 6

(i) [Ma
2
b

2
c

2
]n+ [Pt(py)

2
(NH

3
)

2
Cl

2
]2+

Cl

Cl

py

NH3

NH3

Pt

py 2+

Cis-d-isomer Mirror

py Cl

Cl

NH3

Pt

py 2+

Cis- -isomer

H3N
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(ii) [Mabcedf]  [Pt(py)NH
3
NO

2
ClBrI]

py

Cl

NO2

NH3

I

Pt

Br

d-isomer Mirror

py NO2

Cl

Pt

py

-isomer

H3N

l

(iii) [M (AA)
3
]  [Co(en)

3
]3+

Co

d-form Mirror -form

3+
en

en

en

Co
en

en

en

3+

(iv) [M(AA)
2
ab]n+   [Co(en)

2
NH

3
Cl]2+

Co

Cis-d-isomer Mirror Cis--form

2
en

en

Cl

Co

en

en

2++

H N3

Cl

NH3

(v) [M(AB)
3
]   [Cr(gly)

3
]

Cr

Cis or trans-isomer Mirror Cis or trans- -isomer

gly

Cr

gly

gly

gly

gly

gly
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(vi) [Fe(NH
3
)

2
(en)Cl

2
]

Cis-d-isomer
Mirror

Fe

NH3

NH3

Cl

Cl

Cis- -isomer

Fe

NH3

NH3

Cl

Cl

en en

(vii) [Fe(en)
2
Cl

2
]

Cis or trans-d-isomer 
Mirror

Fe

Cl

Cis or trans- -isomer

Fe

Cl

Cl

enen

en

Cl

en

en

(i) Vªkal- [Fe(en)
2
Cl

2
] vius fcEc :i esa v/;kjksfir

     gksus ds dkj.k izdkf'kd leko;ork ugha
 n'kk ZrkA
(ii) izdkf'kd lfØ; ds vU; mnkgj.k :
  [Cr(ox)

3
]3–;[Fe(dipy)

3
]2+; [Cr(ox)

2
(H

2
O)

2
;

  [Pt(en)
3
]4+ etc.

.20 fuEu esa ls dkSulk@ls lsV ladqyksa milgla;kstu
leko;ork dk mnkgj.k gS &

(A) [Co(NH
3
)
6
] [Cr(CN)

6
] rFkk [Co(CN

6
]

     [Cr(NH
3
]
6
]

(B) [Cr(H
2
O)

5
Cl]Cl

2
.H

2
O rFkk

     [Cr(H
2
O)

4
Cl

2
]Cl.2H

2
O

(C) [Co(NH
3
)
5
Br]SO

3
 rFkk [Cr(NH

3
)
5
 SO

4
]Br

(D) [Pt(NH
3
)
2
Cl

2
] rFkk [Pt(NH

3
)
4
] [PtCl

4
]

(A) tc /kukRed rFkk _.kkRed nksuksa vk;u ladqy
gksrs gS rks Lo;a milgla;kstu xksys esa fyxs.Mks ds
vUrZifjorZu ds dkj.k milgla;kstu leko;ork gks
ldrh gSA mnkgj.k ds fy, [Co(NH

3
)

6
] [Cr(CN)

6
]

rFkk [Co(CN)
6
] [Cr(NH

3
)
6
] nks milgla;kstu leko;oh

gS tgk¡ ij veksfu;k rFkk lk;ukbM fyxs.M
milgla;kstu xksys ds lkFk ifjofrZr gks tkrs gSA
fodYi (b), (c) rFkk (d) Øe'k% gkbMªsV leko;oh]
vk;uhdj.k leko;oh rFkk cgqyhdj.k leko;oh;ksa
ds mnkgj.k gS]

21 fuEu esa ls dkSu izdkf'kd leko;ork iznf'kZr ugha
djrs gSA
(A) prq"Qydh; ladqy
(B) o.kZ leryh; ladqy
(C) v"VQydh; ladqy
(D) iksyh U;wfDy;j ladqy
oxZ leryh; ladqy izdkf'kd lfØ;rk iznf'kZr ugha
jgrk D;ksafd buesa m/oZorhZ lefHkfÙk dk ry gksrk
gSA

 10. 

(a) /kkrq vk;u esa fyxs.Mks ds Øeokj ;ksx ls foy;u
esa ladqy curk gSA

(b) bl fuEu izdkj O;Dr fd;k tk ldrk gS
M + L  ML  tgk¡ M = /kkrq rFkk L fyxs.M gS

Examples
based on

Isomerism in Coordination 
Compounds
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(c) bl izdkj vfHkfØ;k ds fy, LFkkf;Ro fu;rkad K
fuEu izdkj n'kkZ;k tkrk gSA

K = 
ML

M L[ ] [ ]

(d) ;g /kkrq nksckjk fyxs.M izkIr dj ldrh gSA
ML + L  ML

2

(e) vyxk LFkkf;Ro fu;rkad K’ gS

K
1
 = 

[ ]

[ ] [ ]

ML

ML L

2
 bldk eku K ls

de gksrk gSA
(f) LFkkf;Ro fu;rkad dk eku ftruk mPp gksxk

ladqy mruk gh LFkk;h gksxkA
(g) dqN ladqyksa ds LFkkf;Ro fu;rkadks ds eku uhps

fn;s x;s gSA

[Cu(NH
3
)
4
]2+ 4.5 x 1011

[Ag(NH
3
)
2
]+ 1.6 x 107

[Co(NH
3
)
6
]2+ 1.12 x 106

[Co(NH
3
)
6
]3+ 5.0 x 1033

[AgCl
2
]¯ 1.11 x 105

[AgBr
2
]¯ 1.28 x 107

[Ag(CN)
2
]¯ 1.0 x 1022

[Cu(CN)
4
]2– 2.0 x 1027

[Fe(CN)
6
]3– 7.69 x 1043

10.1

10.1.1

(a) mPp vkos'k ?kuRo ds fy;s ladqy vf/kd LFkk;h

gksxk 
Ch e

radius

arg







(b) dsfUnz; vk;u dh fo|qr _.krk mPp gksxh rks
blds ladqy dk LFkkf;Ro Hkh vf/kd gksxk

(c) /kkrq dh vkWDlhdj.k voLFkk mPp gksxh rks ;kSfxd
vf/kd LFkk;h gksxkA

10.1.2

(a) ,d {kkjh; fyxs.M blds bysDVªkWu dk vklkuh ls
   nku dj nsrk gS bl izdkj vf/kd {kkjh; fyxs.M
   vf/kd LFkk;h ladqy cuk,sxkA
(b) dhysfVax fyxs.M ,dnÙkd fyxs.M dh vis{kk
   vf/kd LFkk;h ladqy cukrs gSA

.22 [Cu(CN)
4
]2– , [Cu(NH

3
)
4
]2+ dh vis{kk vf/kd LFkk;h

ladqy gSA Li"V dhft, &

[Cu(NH
3
)
4
]2+ ds LFkkf;Ro fu;rkad gS (K = 4.5 x

1011) dh vis{kk Cu2+ + 4CN¯  [Cu(CN)
4
]2–

dk fLFkf;Ro fu;rkad (K = 2 x 1027) mPp gksus

ds dkj.k LFkk;h gSA

.23 [Ti(H
2
O)

6
]3+ jaxhu gS tcfd [Sc(H

2
O)

6
]3+ jaxhu

Li"V dhft,

Sc(H
2
O)

6
3+ esa blds d midks'k eas dkbZ v;qfXer

bysDVªkWu ugha gksrk rFkk bl izdkj d-d  laØe.k

lEHko ugha gS tcfd Ti(H
2
O)

6
3+ esa bleas d midks'k

ea ,d v;qfXer bysDVªk Wu gksrk gS] tks fd d-d-

laØe.k nsrk gS] rFkk jax iznku djrh gSA

 11. 

;kSfxd ftuesa de ls de ,d esVy&dkcZu

cU/k mifLFkr gksrk gS mls dcZ&/kkfRod ;kSfxd

dgrs gSA bu ;kSfxdksa dh O;k[;k bu izdkj ls

dh tk ldrh gS &

;g ;kSfxd ftuesa dkcZfud lewg ds dkcZu ijek.kq]

/kkrq ijek.kq ls tqM+s gq, gks mUgs dkcZ&/kkfRod

;kSfxd dgrs gSA cksjksu] QkWLQksjl] flfydkWu]

tesZfu;e] Vsywfj;e rFkk ,f.Veuh ds ;kSfxd Hkh

dkcZ/kkfRod ;kSfxd esa vkrs gSA

11.1 –  : -caf/kr ;kSfxdksa esa dkcZfud

lewg lkekU; 2 bysDVªkWu lgla;ksth cU/k }kjk ,d

/kkrq ijek.kq ls tqM+k gksrk gSA -caf/kr dkcZ/kkfRod

;kSfxdksa ds dqN mnkgj.k gSa &

Al
2
 (CH

3
)

6
, Al

2
(C

6
H

5
)

6
, Pb(CH

3
)

4
, Pb(C

2
H

5
)

4
,

Zn(C
2
H

5
)

4
, (CH

3
)

4
Sn etc.

Examples
based on

Stability and Characteristics of 
Coordination Compounds 
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 –

R – Mg – X (CH
3
CH

2
)
2
Zn

fxzukMZ vfHkdeZd MkbZ ,fFky ftad

(Alkyl magnesium

halide)

(CH
3
)
4
Si (CH

3
)
4
Sn

VsVªkesfFky flfydk VsVªkesfFky fVu

(C
2
H

5
)

4
 Pb (CH

3
)
2
Cd

VsVªk,fFky ySM MkbesfFky dSMfe;e

VsVªkfeFkkby ,Y;qfefu;e LFkk;h Mk;ej tSlk jgrk
gSA blesa 2 feFkkby lewg nks Al ijek.kqvksa eas
lsrq&lk dk;Z djrs gSaA eYVhlsUVj cksafMax ls
,Ydk;y fczt dk fuekZ.k gksrk gSA

11.2 –  : bl izdkj ds
;kSfxd lkekU;r;k laØe.k /kkrq }kjk cuk;s tkrs
gSA –ladqy ds dqN mnkgj.k gS &

laØe.k /kkrq cgq/kk –caf/kr ladqy ;kSfxd cukrs
gSA Qsjkslhu] Mk;cSathu] Øksfe;e] thl yo.k bR;kfn
;g lc izfl) mnkgj.k gSA laØe.k rRoksa ds
/kkrq dkcksZfuy ,d nwljk oxZ dkcZ/kkfRod ;kSfxdksa
dk cukrs gS izFke /kkrq dkcksZfuy Ni(CO)

4
 rFkk

Fe(CO)
5
 dks ,- eks.M us 1890 rFkk 1891 esa

[kkst dj fudkykA /kkrq dkcksZfuy ds dqN vkSj
mnkgj.k & Cr(CO)

6
, Mo(CO)

6 
, W(CO)

6
 ,d

ukfHkd /kkrq dks dkcksZfuy tks Åij of.kZr gSA tSls
Fe(CO)

12
 , Mn

2
(CO)

10 
 /kkrq dkcksZfuy cU/k tks fd

/kkrq dkcksZfuy esa gksrk gS] esa  rFkk  xq.k nksuksa
gksrs gSA

4C
2
H

5
Cl + 4Na/Pb 

 (C
2
H

5
)

4
Pb + 3Pb + 4NaCl

      ¼VsVªk ,fFky ySM½

,d jaxghu tgjhyk inkFkZ ikuh esa vfoys; ijUrq
bZFkj esa foys; og ,UVhukWd ;kSfxd gS tks isVªkWy
baftu esa iz;ksx esa vkrk gSA

K1[Cl
3
Pt2(C

2
H

4
)

2
]

[Fe 5 (C
5
H

5
)

2
]
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.1 NH2.NH2 vius ikl nks bysDVªkWu ;qXe nkus djus

gsrq j[krk gS ijUrq fQj Hkh ;g fdysfVax dkjd

dh rjg O;ogkj ugha djrk gS] D;ksa \

. NH2.NH2 }kjk milgla;kstu esa rhu lnL;h fodr̀

oy; lajpuk curh gS blfy, ;g fdysfVax dkjd

dh rjg O;ogkj ugha djrk gSA

.2 leao; la[;k 4 ;qDr oxZ leryh; ladqy T;kferh

leko;ork iznf'kZr djrs gS tcfd prq"Qydh;

ladqy ugha D;ksa \

. prq"Qydh; ladqyksa esa izR;sd ijek.kq dh ,d

nwljs ds lanHkZ esa lkis{k fLFkfr;k¡  leku gksrh gS

vRk% ;g T;kferh leko;ork iznf'kZr ugha djrs

gSA tcfd oxZ leryh; ladqy lei{k&foi{k

leko;ork iznf'kZr gksrh gSA

.3 IysfVue (II) oxZ leryh; ladqy rFkk IysfVue

(IV) v"BQydh; ladqy cukrk gSA fuEu esa ls

izR;sd ladqy ds fy, fdrus T;kferh leko;oh

laHko gSA budh lajpuk ls Li"V djsa \

(A) [Pt(NH3)3Cl]+ (B) [Pt(NH3)Cl5]–

(C) [Pt(NH3)2ClNO2] (D) [Pt(NH3)4ClBr]2+

. (i) Ma3b izdkj ds oxZ leryh; ladqy dksbZ

leko;ork ugha n'kkZrs gSA

Cl NH3

NH3
H N3

Pt

+

(ii) Mab5 izdkj ds v"BQydh; ladqy dksbZ

leko;ork ugha n'kkZrsA

Cl Cl

ClCl

Pt

–

Cl

NH3

(iii)  Ma2bc izdkj ds oxZ leryh; ladqy] lei{k

rFkk foi{k leko;ork iznf'kZRk djrs gSA

NH3

NH3

Cl

O N2
Cis 

Pt

NH3

NO2

Cl

H N3
Trans

Pt

(iv) Ma4bc izdkj ds v"BQydh; ladqy lei{k rFkk

foIk{k leko;ork iznf'kZr djrs gSA

 

Cl

Br

Cis 

Pt

NH3

NH3H N3

Trans

Pt

NH3

NH3

H N3

H N3

Br

H N3

Cl

.4 [MABCD] mnkgj.k [Pt(NH3)py(NH2OH)NO2]+

fy, fdrus T;kferh leko;oh laHko gS ?

. rhu leko;oh

py

M

NH3

NO2 N OHH2

M

NH3

NO2

N OHH2

py

M

NH3 py

HOH2N NO2

.5 Qydh; (Facial) rFkk js[kkf'kad (Meridional)

leko;oh D;k gS \ mnkgj.k lfgr Li"V dhft, ?

. [Ma3b3] izdkj ds ladqyksa ds fy, ] mnkgj.krk

[Co(NH3)3Cl3]3+ rFkk [Rh(py)3Cl3]3+ leko;fo;ksa

dks Qydh; (Fac) dgrs gSA tc lHkh leku

fyxs.M uhps n'kkZ;s vuqlkj  v"BQyd ds leku

Qydksa  esa gksrs gS
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ijUrq tc lHkh leku fyxs.M leku Qyd ij ugha

gksrs gS rks mUgas  (Mer) leko;oh dgk tkrk gS

.

     

M

NH3

Cl

NH3

NH3

Cl

NH3

Co3+

NH3

Cl

Cl

NH3

facial
Cl

Cl

meridional 

.6 [CoF6]
3–  mPPk pØ.k ladqy D;ksa gksrk gS \

. F–  ,d nqcZy {ks= fyxs.M gS ftlds dkj.k ;g

bysDVªkWu dks ;qfXer ugha dj ldrk vRk% ;g

mPp pØ.k ladqy gSA

.7 [Fe(CN)6]4– izfrpqECkdh; gS tcfd [FeF6]4–izcy

vuqpqEcdh; gS] D;ksa \

. CN– izcy {ks= fyxs.M gS blfy, ;g bysDVkWuksa

dk ;qXeu dj fuEu pØ.k ladqy dk fuekZ.k

djrk gS tks fd izfrpqEcdh; gksrk gSA

[Fe(CN)6]4– ;

• • • • • • • • • •• •

3d
6

4s 4p

d
2 3
sp

v"VQydh; ] i z frp q E C kd h; l ad qy ,

F– nqcZy {ks=k fyxs.M g blfy, ;g mPPk pØ.k

vuqpqEcdh; ladqy cukrk gSA

[FeF6]4– :

  

• • • • • •• •

sp
3
d

2

• • • •

   v"BQydh; , vuqpqECkdh; ladqy

.8 [Fe(CN)6]3–|  nqc Zy vuqpqECkdh; gS tcfd

[Fe(CN)6]4–  izfrpqECkdh; gS] D;ksa \

. [Fe(CN)6]3–  esa d2sp3  ladj.k gksrk gSA

Fe3+(d5)    

d

    

s p

[Fe(CN)
6
]3– 







 •
•

•
•

•
•

•
•

•
•

•
•

Rearrangement  d sp
2 3

hybridization 

blds d-d{kd esa ,d v;qfXer bysDVªkWu gS vr%

bldh izd`fr nqcZy vuqpqEcdh; gSA

[Fe(CN)6]4– esa Hkh d2sp3  ladj.k gksrk gSaA ijUrq

bleas Fe2+ dsUnzh; vk;u gksrk gSA

Fe2+(d6)    

d

    

s p


[Fe(CN)

6
]4– 











•
•

•
•

•
•

•
•

•
•

•
•

Rearrangement  d sp
2 3

hybridization 

lHkh d{kd iw.kZ Hkjs gksrs gS vRk% ;g izfrpqECkdh;

izd`fr dk gSA

.9 fuEu ladqyksa esa ladj.k] T;kferh  rFkk pqECkdh;

vk?kw.kZ Kkr djks :

(i) [Co(NH3)6]3+ (ii) [Cr(CN)6]3–

. (i) ladqy eas dksckYV dh vkWDlhdj.k voLFkk  +3

gS Co3+ vk;u dk bysDVªkWfud foU;kl gS &

Co3+ =  

3d
    

4s 4p



[Co(NH
3
)
6
]3+ 







•
•

•
•

•
•

•
•

•
•

•
•

Rearrangement  d sp
2 3

hybridization 



3d 4s 4p

Octahedral, zero magnetic moment

(ii) ladqy esa Øksfe;e dh vkWDlhdj.k voLFkk +3

gS Cr3+ vk;u dk bysDVªkWfud foU;kl gS &

[Cr(CN)
6
]3– =

3d

  

4s 4p

[Co(NH
3
)
6
]3+   •

•
•
•

•
•

•
•

•
•

•
•

Rearrangement  d sp
2 3

hybridizaton 



v"VQydh;] 'kwU; pqEcdh; vk?kw.kZ

= 2)(33   = 15  = 3.87 B.M.

.10 [MnCl4]2– dk pqECkdh; vk?kw.kZ 5.92 B.M gS blds

pqEcdh; vk?kw.kZ ds vk/kkj ij ladqy eas Mn2+ dk

foU;kl fyf[k,A
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. ,d ijek.kq/vk;u ds fy,

pqEcdh; vk?kw.kZ () = 2)n(n 

 (n = v;qfXer bysDVªkWuksa dh la[;k)

fn;k gS  = 5.92 B.M.

 5.92  = 2)n(n 

;k n = 5

vr% bl ladqy esa Mn ik¡p v;qfXer bysDVªkWu
j[krk gS blfy, Mn2+ dk [MnCl4]2– esa laHkkfor
foU;kl fuEu gksxk Mn2+ = [Ar] 3d54s0

blfy, fn;s x;s ladqy esa Mn2+ dk ladj.k sp3

gksxk A

Mn2+    •
•

•
•

•
•

•
•

 sp
3
hybridization 

 

3d
5

4s 4p

.11 Ni2+ ds lHkh v"Qydh; ladqy] ckáre d{kd
ladqy gksrs gSA D;ksa \

. Ni2+  : 











 

;fn izcy {ks= fyxs.M ds dkj.k lHkh bysDVªkWu
;qfXer gks tk;s rks d2sp3 ladj.k laHko ugh gks
ik;sxkA dsoy sp3d2 ladj.k laHko gksxk tks ckáre
d{kd ladqy n'kkZrk gSA

.12 Ni(CO)4  prq"Qydh; T;kferh j[krk gS tcfd
[Ni(CN)4]|2– oxZ leryh; gS] D;ksa ?

. Ni(CO)4 ds fuekZ.k eas fudy sp3  ladfjr gksrk
gS vr% bldh T;kferh prq"Qydh; gS

Ni(0)3d8  :  

3d
8

  

4p









 4s





Ni(CO)
4

 :   











•
•

•
•

•
•

sp
3     

hybridization









•
•

[Ni(CN)4]2–
 ds fuekZ.k eas, Ni2+ vk;u dsp2  ladfjr

gksrk gS vr% bldh T;kferh oxZleryh; gS

Ni2+  :  

3d
8

  

4p









 4s

[Ni(CO)
4
]2– : 











•
•

•
•

•
•

Rearrangement  dsp
2 
hybridization 





•
•

.13 [Ni(CN)4]2– izfrpqECkdh; gS tcfd [NiCl4]2–

vuqpqEcdh;  gS] D;ksa ?

Sol. [Ni(CN)4]2–  eas lHkh d{kd iw.kZiwfjr gksrs gSA vr%

;g izfrpqEcdh; gksrk gS tcfd [NiCl4]2– eas nks

d{kd v;qfXer Hkjs gksrs gSA vr% vuqpqEcdh;

izd`fr dk gksrk gSA

[Ni(CN)
4
]2– : 











•
•

•
•

•
•

Rearrangement  sp
3 
hybridization 

  •
•

.14 fuEu ladqyksa ij fopkj dhft, –

(i) K2PtCl6 (ii) PtCl4.2NH3

(iii) PtCl4.3NH3 (iv) PtCl4.5NH3

budh tyh; foy;u esa fo|qr pkydrk fuEu

gS &

(A) 256, 0, 97, 404 (B) 404, 0, 97, 256

(C) 256, 97, 0, 404 (D) 404, 97, 256, 0

.(A) Pt dh leUo; la[;k 6 gS vr%

I K2[PtCl6] – rhu vk;u

II [Pt(NH3)2Cl4] – 'kwU; vk;u

III [Pt(NH3)3Cl3]Cl – nks vk;u

IV [Pt(NH3)5Cl]Cl3 – pkj vk;u

  

.15 ladqy vk;u [PtCl6]2– eas /kkrq dh vkWDlhdj.k

voLFkk Kkr dhft, &

. ladqy vk;u ij vkos'k = /kkrq dh vkWDlhdj.k

voLFkk + fyxs.M ij vkos'k

– 2 = x + 6 × (– 1)

;k x = + 4

ladqy vk;u esa Pt vkWDlhdj.k voLFkk +4 gSA

.16 Li"V dhft;s dh NH4
+  vk;u tfVy ;kSfxd D;ksa

ugha cukrk gS ?

. NH4
+ fyxs.M dh rjg O;ogkj ugah dj ikrk

D;kasfd  ukbVªkstu ijek.kq ij /kkrq ijek.kq dks nsus

gsrq ,dkdh bysDVªkWu ;qXe miyC/k ugha gSA
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.17 ;qXe] ftlesa nksuksa iztkfr;k leku pqECkdh; vk?kw.kZ

j[krh gS (dsoy pØ.k eku) og gS –

(A) [Cr(H2O)6]2+, [CoCl4]2–

(B) [Cr(H2O)6]2+, [Fe(H2O)6]2+

(C) [Mn(H2O)6]2+, [Cr(H2O)6]2+

(D) [CoCl4]2–, [Fe(H2O)6]2+

.(B) leku pqECkdh; vk?kw.kZ = leku v;qfXEkr bysDVªkWu

dh la[;k = 2)n(n 

tgk¡ n = v;qfXer bysDVªk Wuk s dh la[;k gS

Co2+ = 3d7,  3 v;qfXer bysDVªkWu

Cr2+ = 3d4,  4 v;qfXer bysDVªkWu

Mn2+ = 3d5, 5 v;qfXer bysDVªkWu

Fe2+ = 3d6,  4 v;qfXer bysDVªkWu

.18 Hg2Cl2 dh vfHkfØ;k NH3 ds lkFk djkus ij

Hg2Cl2 dk jax 'osr ls dkyk gks tkrk gS D;ksafd ?

. Hg2Cl2 ls NH3  fØ;k djds dkyk ladqy nsrk gSA

Hg2Cl2 + 2NH4OH  – Hg + Hg(NH2)Cl + NH4Cl + 2H2O

    (dkyk)

.19 fuEufyf[kr ladqyksa ds lw= fyf[k,

(i) isUVk,ehuDyksjksdksckYV (III) vk;u

(ii) yhfFk;e VsVªkgkbMªkbMks,Y;qfeusV (III)

. (i) [Co(NH3)5Cl]2+ ;  (ii) Li[AlH4]

.20 ladqyksa dks igpkfu, tks jaxhu gS vkSj mUgs Li"V

dhft, A

(A) Ti(NO3)4

(B) Cu(NCCH3)4]+ BF4
–

(C) Cr (NH3)6]3+ 3Cl–

(D) K3 [VF6]

. (C) rFkk (D) jaxhu gS D;ksafd [Cr(NH3)6]3+ eas

Cr3+   [VF6]3– rFkk V3+ Øe'k% 3d3  rFkk 3d2

foU;kl j[krs gS ftlds dkj.k ;g d-d laØe.k

iznf'kZRk djrs gSA


