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ye¢kaùu

ridhksl nkaOk iy wKqj, jHQy hkq mod¾:j, fN!;sl yd ridhksl .=K úia;r lsÍu i|yd kQ;k mrudKql

wdlD;sh mokï lr .ksñka ñksid úiska f.dvk.k ,o wdlD;shls'

ixhqc;d ljpfha ia:dhs bf,lafg%dak úkHdihla fkdue;s uQ,øjH mrudKq tu wvqj imqrd .ekSug ork

W;aidyfha m%;sM,hla f,i ridhksl nkaOk ks¾udKh fõ hehs i,lkq ,nhs' ridhksl nkaOk i|yd ixhqc;d ljp

bf,lafg%dak iyNd.s jk wdldrh ms<sn`o oekg ms<s.;a wdlD;ska ys ¨yq~q igyka my; mßÈ ±laúh yels h'

iyixhqc nkaOk

tl u j¾.fha uQ,øjH mrudKq folla w;r fyda tlsfklg fjkia uQ,øjH mrudKq folla w;r bf,lafg%dak

hq.,la yjqf,a ;nd .ekSu ksid iyixhqc nkaOk ks¾udKh fõ' yjqf,a we;s bf,lafg%dak hq., iukaú; ù we;af;a tu

tla mrudKqjlska tla bf,lafg%dakh ne.ska iemhSu ksidh' ixhqc;d ljpfha uq¿ bf,lafg%dak ixLHdj ie,l+ úg"

by; l%shdj,sh ksid fndfyda úg mrudKq fol wfkHdakH jYfhka ia:dhs bf,lafg%dak úkHdi w;a lr .kS'

jHqyh yd nkaOk
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¨úia ;s;a igyka yd ¨úia ;s;a - bß jHqy

¨úia ;s;a igyk fhdod .kq ,nkafka hï ridhksl iQ;%hlg wkqrEm jQ mrudKql iels,a," nkaOk iajNdjh

^;ks" oaú;aj yd ;s%;aj nkaOk& yd tu mrudKqj, ixhqc;d ljp bf,lafg%dak jHdma;sh úoyd ±laùug h' ̈ úia ;s;a-bß

jHqy j, nkaOk bf,lafg%dak hq.auhla fjkqjg mrudKq w;r l< flá brla i,l=Kq lrkq ,efí'

ridhksl iQ;%h ® ¨úia ;s;a igyk ® ¨úia ;s;a-bß jHqyh

Cl
2    

¨úia ;s;a igyk we£fï§ mrudKq folla w;r nkaOk bf,lafg%dak my; i|yka wdldrj,g ksrEmKh l<

yels h'

tal nkaOkh ® M : L fyda M .. L
oaú;aj nkaOkh ® M :: L
;s%;aj nkaOkh ® M  L

odhl nkaOkh L isg M olajd ® L : M

m¾hka; mrudKq jgd tlir hq.,a igyka lsÍu ^wIaglh mQ¾K jk mßÈ& mQ¾K l< miq ;j;a bf,lafg%dak

hq., b;sß fõ kï" tys uOH mrudKqj u; tu bf,lafg%dak hq., i,l=Kq lrkq ,efí'

PCl
3

ys ¨úia ;s;a-bß jHqyh

NH
2
- whkh i,luq

fuys N mrudKqj jgd bf,lafg%dak wgls' khsg%cka mrudKqj bf,lafg%dak myla imhd we;;a by; ¨úia ;s;a

igyk wkqj N u.ska imhk ,o bf,lafg%dak .Kk yhls' tla bf,lafg%dakhla jeämqr we;s ksid N ys úêu;a

wdfrdamKh -1 ls' tu wdfrdamKh N mrudKqj wi,ska igyka lr we;'
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f;dard .;a wKq iy whk lsysmhl ¨úia ;s;a igyka yd ¨úia ;s;a-bß jHqy

f;dard .;a wKq iy whk lsysmhl ¨úia ;s;a-bß jHqy" uOH mrudKqj jgd bf,lafg%dak hq.,a iy úl¾IK tall
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VSEPR jdoh

fï VSEPR jdoh wkqj wKq iy whk tajd w;r úl¾IK n,h wju jk mßÈ úl¾IK tall tlsfklska wE;a ù"

tajd w;r mr;rh jeälrf.k ia:dhs ù we;'

tlir bf,lafg%dak hq.f,a wjldY jHdma;sh ^wjldY mßudjla& nkaOk bf,lafg%dak hq.,l wjldY jHdma;shg

jvd jeä h' tneúka tlir hq.,a foll ̂ tlir hq., «  tlir hq.,& w;r l%shd;aul jk úl¾IK n,j, m%n,;dj"

nkaOk bf,lafg%dak hq.,a folla ^nkaOk hq., « nkaOk hq.,& w;r l%shd;aul jk úl¾IK n,j, m%n,;djg jvd

jeä hehs i,lKq ,nhs' fï ksid tlir hq.,la yd nkaOk bf,lafg%dak hq.,la ^nkaOk hq., « tlir hq.,& w;r

l%shd;aul jk úl¾IK n, m%n,;dj idfmalaI jYfhka w;rueÈ iajNdjhls'

nkaOk hq., yd tlir hq., w;r úl¾Ik n, ixikaokh

úl¾IK tall ^nkaOk bf,lafg%dak fyda tlir bf,lafg%dak& tu tall flakaøSh mrudKqj uQ,sl lr .ksñka

wjldYfha jHdma; ù we;s rgdj zbf,lafg%dak hq., cHdñ;shZ jYfhka ye|skafõ' wKqjl fyda whkhl cHdñ;shla olajk

úg nkaOk fldaKfha w.h ±laúh hq;= h' my; j.=fõ olajd we;af;a flakaøSh mrudKqj jgd we;s úl¾IK tall ;%sudK

wjldYfha jHdma;j mj;sk wdldrh wkqj bf,lafg%dak hq., cHdñ;Ska fjkiajk wkaou h' wKqjl fyda whkhl yevh

±laùfï § fldaKh ±laùu wksjd¾h fkd fõ' tfy;a wKqjl fyda whkhl cHdñ;sh ±laùfï § fldaKh ±laùu

wksjd¾h fõ' fï ksid bf,lafg%dak hq., cHdñ;sh" wKqjl fyda whkhl fyda yevh yd wKqjl fyda whkhl cHdñ;sh

hkq fjkia wjia:d ;=kls'

wKqj, cHdñ;sh u.ska tys yevh yd fldaK f.k fokq ,nhs¡ wKqj, cHdñ;sh" yevh ksrEmKh jk ¨úia

jHqyfha nkaOk fldaK yd iïnkaO ù we;¡ nkaOk fldaK fkdue;sj yevh ksrEmKh lsÍug wKqfõ yevh ¨úia jHqyh

u.ska fmkakqï lrhs¡ bf,lafg%dak hq., cHdñ;sh úl¾IK tallj, cHdñ;sh fmkakqï lrhs¡
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úl¾IK tallj, bf,lafg%dak hq., cHdñ;sh

(i) bf,lafg%dak hq., cHdñ;sh f¾Çh jQ wjia:dj

fuys § flakaøSh mrudKqj jgd VSEPR tall folla we;' flakaøSh mrudKqj ;j;a mrudKq folla yd ne`§ we;s wjia:d

i,luq' tjeks wKq yd whkj, yevh f¾Çh fõ' f¾Çh yevh i`oyd ksoiqka lSmhla my; j.=fõ olajd we;'

úl¾IK tall folla iys; wKq$whk
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(ii) bf,lafg%d ak hq., cHdñ;sh ;,Sh ;%sfldaKdldr wjia:dj

tlir yd nkaOk f,i bf,lafg%dak hq., fjka l< úg oS" bf,lafg%dak hq.,a cHdñ;Ska wdldr folla

y÷kd .; yel'

— úl¾IK tall (VSEPR tall) ;=k u nkaOk jk wjia:dj

— úl¾IK tall (VSEPR tall) ;=fkka folla nkaOk o b;sß VSEPR tallh tlir hq.,la o jk

wjia:dj

my; oelafjk BF
3
, SO

3
yd H

2
CO wKqj, uOH mrudKqj wdY%s;j tlir bf,lafg%dak ke;' tu ksid yevh

;,Sh ;%sfldaKdldr ù we;' tfy;a SO
2 
ys S u; tlir hq.,la ;sfnk ksid yevh fldaKsl h'

úl¾IK tall ;=kla iys; wKq$whk
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(iii) bf,lafg%dak hq., cHdñ;sh p;=ia;,Sh wjia:dj

úl¾IK tall ^VSEPR hq.,& y;rla we;s wjia:dj ie,l+ úg" tajd nkaOk hq., yd tlir hq., f,i

fjka lsÍfuka, wdldr ;=kla ,nd .; yel' my; tu wjia:d ;=k úoyd oelafõ'

p;=ia;,Sh bf,lafg%dak hq., cHdñ;sh

p;=ia;,Sh yevh i|yd ;j;a ksoiqka lsysmhla fmkakqï lrhs'

p;=ia;<sh wkq iy whk i|yd ksoiqka

^tlir bf,lafg%dak hq., tlls&

; s%wdk ; s msr óvdl dr  Ŵod(NH
3
&

^tlir bf,lafg%dak hq., tlls&

;s%wdk;s msróvdldr ̂ Wod(NH
3
&



pß; Èidkdhl  B.Sc. Engineering (Hon's)ridhk úoHdj-8-

(iv) bf,lafg%dak hq., cHdñ;sh ;%swdk; oaúmsróvdldr wjia:dj

uOH mrudKqj jgd we;s úl¾IK tall fyj;a VSEPR tall myls' nkaOk bf,lafg%dak yd tlir

bf,lafg%dak f,ig fjka lsÍfuka yevhka wdldr y;rls'

— uOH mrudKqj jgd jQ VSEPR tall my u nkaOk idok bf,lafg%dak hq., f,i mej;Su" PCl
5
wKqj

óg ksoiqkla jk w;r" tys yevh my; olajd we;'

PCl
5

ys bf,lafg%dak hq., cHdñ;sh

— uOH mrudKqj jgd jQ VSEPR tall tlla muKla tlir bf,lafg%dak hq.,la yd b;sß tall y;r u

nkaOk bf,lafg%dak hq., ùu' SCl
4
 wKqj óg ksoiqkls'

my; ±lafjk mßÈ fuys i,a*¾ mrudKqfõ we;s tlir hq.,g ;sìh yels msysàï folls'

(a) (b)

(b) jHqyfha oSg jvd (a) jHqyfhaoS úl¾Ykh wvqh' tneúka VSEPR wdlD;shg wkqj" (a) jHqyh (b) jHqyhg jvd

ia:dhS fõ'

— tlir hq.,la yd nkaOk bf,lafg%dak hq., y;rla we;s wjia:djg ffioaOdka;sl f,i iSfida yevhla

(úlD; iSfida yevhla/ wl%uj;a iSfida yevhla) we;ehs lshkq ,efí' tlir bf,lafg%dak hq.f,ys jHdma;sh

oelafjk uk#l,ams; wlaIh iy S-Cl nkaOk folla tla ;,hl we;' tu ;,hg ,ïnl jk mßÈ b;sß

S-Cl nkaOk fol msysgd we;'

SCl
4

ys bf,lafg%dak hq., cHdñ;sh

flfia fj;;a tlir bf,lafg%dak hq.,fhka S-Cl nkaOk bf,lafg%dak u; we;sjk úl¾IK n, ksid

kshudldr iSfida yevh iaj,am jYfhka úlD;s fõ' tu ksid SCl
4
 ys yevh úlD;s jQ p;=ia;,h$ úlD;s

iSfida yevh$ wl%uj;a iSfida yevh jYfhka o yÿkajkq ,efí'
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— úl¾IK tall ;=kla nkaOk hq., f,i o wfkla fol tlir hq., f,i o mej;Su' ksoiqkla f,i ICl
3
.

tlir hq., folla yd nkaOk bf,lafg%dak hq., ;=kla we;s ICl
3
ys úl¾IK n, wju jk jvd;a u ia:dhs

wjia:dj my; rEm igyfkka oelafõ' tu ieleiau N%uKh l< úg § m¾hka; mrudKq T wlaIrfha

yevhg msysgk wjia:djla mj;S' tfyhska th T yeve;s wKqjla f,i ^úlD;s T yevh$wl%uj;a T yevh&

ye¢kafõ' fuys tlir hq., fol yd tla I – Cl nkaOkhla tl u ;,fha msysghs' tu ;,hg ,ïnl jk mßos

b;sß I - Cl nkaOk fol msysghs'

ICl
3
 ys bf,lafg%dak hq., cHdñ;sh

— tlir hq., ;=kla yd nkaOk bf,lafg%dak hq., folla wvx.= wjia:dj i|yd ksoiqkla f,i XeF
2
i,ld n,uq'

fujeks ixl,khl § ish¨ mrudKq tlu f¾Ldjl msysgk fyhska f¾Çh yevhla we;ehs lshkq ,efí' XeF
2

ys yevh ±lafjk mßÈ w|sk ,o ̈ úia jHQyh my; olajd we;' tys tlir hq.,a ;=k u tl u ;,hl msysgk

w;r th F - Xe      –F wlaIhg ,ïnl fõ'

XeF
2
ys bf,lafg%dak hq., cHdñ;sh

(v) bf,lafg%dak hq., cHdñ;sh wIag;,Sh wjia:dj

fuu cHdñ;sfha oS ieu hdno úl¾IK tall folla w;r fldaKh 900ls' my; rEmfhka wIag;,Sh bf,lafg%dak

hq., cHdñ;sh we;s wKqjla i|yd ;sìh yels yev ;=kla fmkakqï flf¾' tall y;rla tl u ;,hl we;'

b;sß tall fol tu ;,hg ,ïnlj we;'

wIag;,Sh bf,lafg%dak hq., cHdñ;sh
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úl¾IK tall ish,a, nkaOk njg m;a jQ wjia:djla ^Wod( SF
6
& i,luq' jvd;a m¾hka;j we;s hdno mrudKq

uk#l,ams; f¾Ldjlska ^lv bß& hd l< úg ;, wglska jg jQ wIag;,hla ks¾udKh fõ' tu ksid fujeks wKq j,

yevh wIag;,Sh fõ'

SF
6 
ys bf,lafg%dak hq., cHdñ;sh

úl¾IK tall yfhka myla u nkaOk bf,lafg%dak ksfhdackh lrk yd b;sß úl¾IK tallh tlir hq.,la

jk wjia:dj i,luq (XeOF
4
)' XeOF

4
 ys bf,lafg%dak hq., cHdñ;sh wIag;,Sh fõ' jvd;a m¾hka; mrudKq uk#l,ams;

f¾Ldjlska hd l< úg" mdoia:h iup;=ri%hla jQ msróvhla ks¾udKh fõ' tksid yevh iup;=ri% msróvdldr h' my;

rEmfhka fmkakqï flfrk XeOF
4
 óg ksoiqkls' kuq;a Xe mrudKqj u; jQ tlir bf,lafg%dak hq.,fhka Xe – F nkaOk

u; jQ úl¾Ik n, ksid l%uj;a yevh fjkia ù wl%uj;a p;=ri% msrñvdldr yevhla we;s ù we;ehs i,lkq ,efí'

XeOF
4

ys bf,lafg%dak hq., cHdñ;sh

úl¾IK tall yfhka folla tlir bf,lafg%dak hq., o" b;sß tall y;r nkaOk hq., o jk wjia:dj

i,luq' tys yevh ;,Sh iup;=ri%dldr hehs lshkq ,efí' XeF
4
 wKqj óg ksoiqkls' th my; rEmfhka fmkakqï

flf¾'

XeF
4
ys bf,lafg%dak hq., cHdñ;sh
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uqyqïlrKh

uqyqïlrKh keue;s l%shdj,sh i;H jYfhka u isÿ jk fN!;sl l%shdj,shla fkdj ixl,amhla f,i bÈßm;a

lrk wmQ¾j uk#l,ams; l%shdj,shls' fï uk(l,ams; ixl,amSh l%shdjg wkqj W;af;að; wjia:dfõ jQ ldnka mrudKqj

wdY%s;j tlsfklg fjkia uqyqïlrK wjia:d ;=kla mj;shs' ldnka mrudKqj wdY%s; uqyqïlrKh my; idrxY lr

olajd we;'

(i) s ldlaIslh iu. p ldlaIsl ;=ku ñY% ùfuka sp3 uqyqïldlaIsl y;rla iE§u ^p;=ia;,Sh cHdñ;sh&

(ii) s ldlaIslh iu. p ldlaIsl folla ñY% ùfuka sp2 uqyqïldlaIsl ;=kla iE§u ̂ ;,Sh ;%sfldaKdldr cHdñ;sh&

(iii) s ldlaIslh iu. p ldlaIsl tlla ñY% ùfuka sp uqyqïldlaIsl folla iE§u ^f¾Çh cHdñ;sh&

sp3, sp2 yd sp uqyqï ldlaIslj, yevh yd  s yd p ldlaIsl .=K m%;sY;h ixikaokh flf¾'

(a) sp3 uqyqï ldlaIslj, ÈYdk;sh

uqyqï ldlaIsl p;=ia;,hla ;=< msysgd we;' ldlaIslj, wlaI w;r fldaKh 1090 28/ fõ'

(b) sp3 uqyqï ldlaIslj, ÈYdk;sh

uqyqï ldlaIslj, wlaI ;=k tl u ;,hl msysgd we;' uqyqï ldlaIslj, wlaI w;r fldaKh 1200 ls'

uqyqïlrKhg iyNd.s fkdjQ p ldlaIslh fuu ;,hg ,ïnl fõ'

(c) sp uqyqï ldlaIslj, ÈYdk;sh

uqyqï ldlaIslj, wlaI fol u tl u ir, f¾Ldjl mj;S' uqyqï ldlaIsl wlaI w;r fldaKh 1800 ls'

uqyqïlrKhg iyNd.s fkdjQ p ldlaIsl wlaI tlsfklg;a sp uqyqï ldlaIsl wlaIhg;a ,ïnlj we;'


