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l. NHPNG KHAI NIEM CO’ BAN VE LIEN KET HOA HOC

1. Ban chat cua lién két
2. M6t so dac trweng lién két
a. D6 dai lién ket
b. Goc hoa tri
c. Bac lién ket
d. Nang lwong lién két

3. Cac loai lién két
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BAN CHAT CUA LIEN KET

= Lién két hoa hoc c6 ban chat dién vi co s& tao
thanh lién két la lwec twong tac giira cac hat
mang dién (e tich dién am — hat nhan tich dién
dwong)

= Electron hoa tri: ns(s), ns np(p), (n-1)d ns(d),
(n-2)f (n-1)d ns(f)
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MOT SO DAC TRUNG LIEN KET

Pwdng cong thé ndang
D6 dai lién két

Né&ng Iwong lién két
Béac lién két

Goc hoa tri
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PO DAI LIEN KET

" La khoang cach gitra hai hat nhan cua hai
nguyén twr tao lién keét.

P Do dai
lién ket
cua H, la
74pm

i)
Eond Len’gth 74 pm Internuclear distance ———
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NANG LUONG LIEN KET

H,(k)— H(k) + H(k) AH=E, = 436kJ/mol

Nang lwong
lien ket
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BAC LIEN KET

= La s6 lién két tao thanh giira hai nguyén tir
tham gia lién ket.

Lién két don

/

.
Lién két ba

Lién két doi

\

Acrylonitrile
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Lién ket d,(pm) E,. (kJ/mol)

C-C 154 346
C=C 134 610
C=C 120 835
N-N 145 163
N=N 123 418
N =N 110 945

Bac lién két cang I&n thi lién két cang bén
va chiéeu dai lien ket cang ngan.
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= La goc hop béi hai doan thang noi hat nhan
nguyén tw trung tam v&i hai hat nhan nguyén
tiv lién kat

Linear Trigonal-planar Tetrahedral Trigonal-bipyramidal Octahedral

A

N

90°

109,5° 0
120°
AX,

AXs AXq

AX, AXy
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= Lién két cong hoa tri theo co’ hoc lwong
(Ve

= Lién két ion

= Lién két kim loai

= Lién két hydro

= Lién két Vanderwaals
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HEO CO HOC LUONG TU

Phwong phap lién két héa tri (VB)
Phwong phap orbital phan toe (MO)

Cac phan tw cong hoéa tri va lwong cuwce
phan tw

https://fb.com/tailieudientucntt
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PHUONG PHAP LIEN KET HOA TRI
PHUONG PHAP VB (Valence Bond)



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

1. Phwong phap lién két héa tri (VB)

a. Quan niém veé lién két cong héa tri theo
phwong phap VB

b. Cac loai lién két cong hoa tri va bac lién
két

c. Cac tinh chat cua lién két cong héa tri

— CuuDuongThanCong .com https://fb.com/tailieudientucntt
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= Lk céng héa tri hinh thanh trén co'so'cap e 1)

= Lk céng héa tri dwoc hinh thanh do sw xen phu

cua cac AO héa tri

= [ ién két cang bén khi mat dé xen phu cda cédc

AO cang lon

= Biéu dién Ik céng hoéa tri:

H:HhoacH-H

= Piéu kién tao Ik cong héa tri bén:
v/ Cac AO c6 nang lworng xap xi nhau
v Cac AO co mat do e du Iéon
v' Cac AO cé cung tinh dinh hwéng

https://fb.com/tailieudientucntt
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Vi du: xét phan twr H,

Phwong trinh song Schrodinger:

1 2
2 2 2 2
g Ej+a E]-Fa LerSﬂZm(E—V)\P:O
OX oy 0z h
2 2 2 2 2 2
e e° e e e e
a b V=—+F—-——-——-—-
rab r12 ral ra2 rb1 rb2
-Khi 2 ngttr H @ xa nhau v6 cung: ¢ — %e—al ¥ :%erbz
7T 7T
Y=Y,%,

- Khi 2 ngttr H tién lai gan nhau:
LPH2 =C, Wy, 'Yy, +C, W, Yy,
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- Giai pt dwgc 2 nghiém: ¢, =C, = Cgq C,=-C,=C,

\}’ C ( 1\Pb2 —+ LPaZLPbl - ham doi xirng

(s: symmetry)

‘{JA m— CA(‘Pa]_LI’bZ — ‘Paz\{’bl)-hémphéndéix(fng

(a: asymmetry)

ls ls
n 18 H
lab ? ‘
T
So : > TAO LIEN KET

Pwéng cong.thé.niang theo phwong phap VB....\%
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b. Cac loai lién két cong hoa tri va bac lién két

_Cac liéu lién két:

Other Types of Bonding Interactions

v Kiéu o -
- R plane
‘/ KIeU TC » ' . . 1
.s\‘ 5 ,
- Pi (m)
v Kieu o o nodal plane - /

_Bac lien két: . w .~ |

v Bac 1 < ) \)-
p £ ?
4 Béc 2 Sigma (@) Delta (8)

cvlindical symmetry two nodal planes
v Bac 3
« Chua y: cac vung xen phu phai cung dau

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Lién két Sigma (o)

Overlap region
Atoms approach each other

Cl a \ Cl
D - °
3p  _ _ 3p 4+ + 3 _

+ L]Overlap region
(@) (b) (©)

Copyright © 2006 Pearson Prentice Hall, Inc.
= Cac AO che phu doc theo truc lién két
= Nhan truc lién két 1am truc doi xirng.
= Lién két o khdong 1am can tré sw quay tw do cua
cac nguyén twr quanh truc lién két

= P6 béen
o(ns-ns) < o(ns-np) <o(np-np)

NongThanCong.com https://fb.com/tailieudientucntt
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Llen ket P| (n)

= Hai AO che phu ¢
hai phia cua truc
lién két.
= C6 mat phang doi
xtrng chtra truc lién
két.
- Do mat dé xen phu nl:|6
hon nén lién Igét nt KEm bén
hon o. Lién két & chi hinh t
hanh sau khi gitra hai nguy
éntirdacd lién kéto

Truc lién két

https://fb.com/tailieudientucntt
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= Cac nguyén tw thuoéc chu ky 2 ¢cé kha nang tao |k
Top-2p NOAC Ty 3,

= Céc nguyén t6 thudc chu ky 3 tré di chi cé kha
nang hinh thanh lienkétr, , , w44
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Lién ket don
Lién két don ludn luén l1a lién ket o

H—H

One ¢ bond

N ““““““
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oi

Trong lién két bdi thi sé co6 1 lién két o phan
con lai sé la cac lién ket
Vi du: Phan twr Acetylene

a

&'—, ; ‘3

L cuu & |
TN

} 3
g/‘ 7
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Lién két 1 khéng dinh ché

Cap electron lién két khong thudéc han ve
mot cap nguyén twr nao ca ma phan boé dong
déu cho mot s6 hat nhan nguyén tw ke can.
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Lién ket o dworc tao thanh khi hai AOd che phu
bang tat ca bén canh.

Lién két S thwong gap trong phwc chat cua kim
loai chuyen tiép hoac mét s6 hop chat cua céc
nguyén té thuéc chu ky 3.

uongThanCong.com https://fb.com/tailieudientucntt
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Lién két & clla cac AO d
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Céch tinh bac lién két theo phwong phap VB

« Bac lién két Z” D €

Yo 230
= Vi du:
= CH,=CH—CH=CH,
* Blk=10 + 211 /30 = 2(5lk.2 /30) = 1,67

Bac lién két co thé 14 so6 1é khi cé mat lién két «
khong dinh cho

- uuuuuuuuuuuu .com https://fb.com/tailieudientucntt
;


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Céch tinh béac lién két theo phwong phap VB

= Cach x&c dinh sé lién két =:

= V&i cac nttt thude chu ky 2: c6 thé xac
dinh theo quy tac bac tw

= V&i cac nttt thuoc chu ky 3:
S0 Ik n(ghép doi)= (s6 oxh), . — SO lko

= Vidu: N,O (2 ), CO (2 r), COs% (1 n),

BF; (1 ), SO, (2 n), SO5% (1 ).
N oooooooo com hitps://flb.comtailieudientucnt
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e,

Kha nang tao lién két va tinh bao hoa cia lk cong héa tri

v'Co’ ché ghép ddi (gép chung): M + [I

— Kha ndng tao Ik dwoc quyét dinh béi s6 AO héa tri chira e
déc than

« Chu y: S6 e doc than cé thé ting l1én nh kich thich:

Vi du: nguyén tir C: — C*

Su di chuyén dién tr trong qua trinh kich thich thudng xay ra
trong cung mot Idp.

v'Co’ ché cho - nhén: + |

chat cho chat nhan

— Kha nang tao Ik dworc quyét dinh béi sé6 M va sé I

NngThanCong.com https://fb.com/tailieudientucntt
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—. Kha nang tao lién két CHT (theo ca hai co’ ché) dwoc quyét

dinh b&i s6 AO héa tri ciia nguyén to:

Nguyén tir | AO héatri | SO AO hoa tri | So lién két cht toi da
cua
CKI 1s 1 1
CKII 25 2P 4 4
CKIII 3s 3p 3d 9 9
Nguyén to d | ns(n-1)d 9 9
np

Tinh bao hoa cua Ik CHT: Méi nguyén té héa hoc chi cé

kha ndng tao sé giéi han lién két céng héa tri va bang véi sé

AO héa tri ciia nguyén té.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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c. Cac tinh chét caa lién két cong héa tri

® Tinh bao hoa
® Tinh dinh hwdng

® Tinh phan cuc

-D ooooooooo .com https://fb.com/tailieudientucntt
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LIEN KET CONG

H|y | S[Nel

(a) Isolated atoms

S—

e ————— y =

y

HOA TRI CUA H,S

(b) H,S

H
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Vi sao géc héa tri kh6n‘<;:j 12 900 7

Water, H,0
2 bond pairs
2 Llone pairs
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Phwong phap Iaih 6a c é‘c‘ AO

= Pé tang mat dé xen phu, khi tao lién két,
nguyén tir dung cac AO lai héa thay thé cho cac
AO thuan tuy s, p, d, f

= Cac AOLH tao thanh do sw xen phu cua cac AO

trong ndi bé nguyén tur.
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Dic diém ctia cdc AOLH

® S6 AOLH =50 AO tham gia lai héa
® Phian bo d6i xirng trong khong gian

® Hinh dang: giong nhav

O Niing lll'(.)’ng: b%lng - \b

<=

® Kich thwéc: bing nhau

® Dinh huwong khong gian: khac nhau

— CuuDuongThanCong .com https://fb.com/tailieudientucntt
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Dieu kién dé lai hoa ben

- Ning lwong ciia cac AO tham gia lai héa xap xi nhau
 Mat do e cua cac AO tham gia lai hoa dua léon
* Mirc do che phu cua cac AO phai cao

@ Trong mot chu ky: AE,_1: khd nang LH |

Li |Be [B |C [N ® F |Ne
AE, ,, |19 (28 |57 |81 |[114 [189 |226 (268

¢ Trong mot phan nhom: r 1— khd nang LH |

~AD uongThanCong.com https://fb.com/tailieudientucntt
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Duw doan trang thai lai hoa cua A trong phan tw AB,

N =n

N — s6 phai tri (thwe chat 1a s6 AO lai héa)

k - s6 e hoa trj tw do

n —sO nguyén tr bién (sd ngtt lién két trwe tiép voi
ngtlr trung tam (nttt))

‘K=x+y-z
V/&i: - x: sO e I&p ngoai cung cua nttt.
- y: 80 e nhan/mat twong ng véi dién tich ion
- z: 8O e can thiét dé cac ngtl bién dat cau hinh

com/tailieudientucntt
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Kiéu Ial Phan tir dang | Cau hinh
hoa cua khong gian
A cua phan tu
sp AB, Puong
thiang
sp? AB, Goc
(1A0 tu do)
AB, Tam giac
(0AO tu do) | déu (1209)
sp3 AB, Goc
(2A0 tu do)
AB, Thap tam
(1A0 tu do) giac
AB, T dién déu
(0AQ fudo) | (109°5°)

3: Trigonal planar

4: Tetrahedral 5:; Trigonal bipyramidal

https://fb.c: m/téeu
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Lai hoa sSp

= SO cap e quanh A= 2 — A & trang thai lai héa SP
= AB, dang thang goc lk 180°
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LAl HOA SP
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two sp orbitals
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BeCl, (AB,E,)

BLK=1; 180

sO cap e quanh Be=2 + (2 + 0 — 2) =2 + 0=
«=B >

pe’ 25t 2pt . [T

T Lai hoa
Sp

>

1

Cl: 3s23p°> |1

™

Cl: 3s2 3p°

1
lo |
\

v

™

™

) 4

o _PrB

\/

ooooooooooooooooo

e

NSO

Hai AO lai hdéa cua

Cl )
#
"3
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So cap e quanh A= 3 — A & trang thai lai
hda SP?
ABE, ,AB,E, - goc héa tri 120°

2
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Lai hoa Sp?

)
['.\
o
Combine (o generate
9 .
three sp~ orbitals

-
-~

-~ ~

Which are
> represented
as the set
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BF, (AB,E, ) BLK = 1,33 ; 120°
so cap e quanh B=3 + %(3 + 0 - 3) =3+0=3—sp?2

sp?
B* : 2sl 2p2L T1 — NP
T 1 GA A
F:2s22p° (M1 L G
F:2s22p5 [N 1| [O
F : 252 2p5 )
Gkﬁ StePp” NN
A ‘3AO lai hoa sp? cua B
ﬂ;./ \fj H__,Z\p
& e ~ N
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S6 cidp e quanh A= 4 — A & trang thai lai héa
Sp3
AB,E,,AB.E,, AB,E, - géc héa trj 109928’
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8]
N

X —_— e X

25
Combine to generate
four sp” orbitals

1
Which are represented
as the set

:

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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CH, (AB,) blk=1; 109°5
so cap e quanh C= 4 + %(4+0-4) =4+0=4—sp3

T T 7T

T
C:.2st 2p3

ls

109°28’ P H H H H
ls
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NH. (AB,E,) blk=1; FNR=107°3
so cap e quanh N=3 + 1/2(5+0-3) =3+1=4—sp3
sSp?

N : 2s?
% Cap e tw do

\
B K
Ji| N pyramic
Il

'f’ ,' \\
U - A \
B *\:J". - \\ e
- - B
Thap tam giac

15 https://fb.com/tailieudientucntt
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- HO (AB,E;) blk=1 ; HOH= 104° 5
s6 cap e quanh O = 2 + ¥(6+0-2) =2+2=4—s

™

T

T

<€

sp3

™

O : 25?2 2p*

sp’ 2 unshared pairs

’q]“ ‘ GéC . (
I 2
1]] s (v-snapea ‘

\\or bent)

™

N7



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Anh hwéng cua cap dién ﬂ]’ tw do den géc héa tri

281q>28y 5 2828, 5 2628
Lwc day Lwc day Lwc day

- Khi hinh thanh hop chat, cac AO khéng lién
ket chiém vi tri sao cho cach xa cac AO lién két
nhat

NongThanCong.com https://fb.com/tailieudientucntt



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

PR — ==

Dw doan cau hinh khéng gian cta phan tir

 Poi v&i cac phan tir AB, khong cé chira AOLH tw do:
Goc lk =gobc LH
« Poi vé&i cac phan tr AB, c6 AOLH tw do:

0 Hiéu trng day cta 1| twdo >cua |7 LK>cha t —
phan tir cang c6 nhiéu |1 tw do, géc |k cang bi thu
hep

0 Néu ¥, < Xz: Pam may e nam léch vé phia B hon —
goc dé bi thu hep hon

0 Néu ¥, > Xz: Pam may e nam léch vé phia A hon —

. day manh — m& réng goc lién két
gThanCong.com https://fb.com/tailieudientucntt
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Anh hwéng caa cap dlen tw tw do
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trigonal bipyramidal
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Lai ho spd

Regions Hybridization
of high at central Hybridized
electron Electronic atom orbital
density geometry (angle) orientation
5 .+ sp3d or dsp3
& ‘\{90“, 120°, 180°)
ff \\ ff -
”
;’;’ H‘u ,,f x‘\.
[ A === y 5_{;—)
" OUsO\ .2 Trigonal > 7
""u,‘t} - bipyramidal ¥ 5,6
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PF: P [Ne]3s23p33d°— P* [Ne] 3s13p33d!

3s 3p 3d

\
el b -
spid 3d \' Y
“

com/tailieudientucntt
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P'l-i-"’

o r D

sp3d hybrid orbitals on P
p orbitals on F
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AB, Lai héa sp3d?

octahedral
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S:[Ne] 3s23p* S":[Ne] 3S'3p=3d-?

Nel [4y| (te|t |1

3s 3p 3d

Nel [+ [ [t |t [t ]

)
| \)\
we [V [FTH T T e |
-

sp3d? 3d
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cua lién két

Pam may e lién két phan bo giira 2 hat nhan ngtir:
= Khi 2 ngttr twong tac giong nhau: lién két khéng phan

cuwc
= Khi 2 ngtlr twong tac khac nhau: lién két phéan cue.
o Pam may e léch ve phia nguyén tir cé ddé am dién
I&n hon — nguyén tw phan cwec am
0 Nguyén twr kia sé phan cwc dwong

A-B A-B A-B
Xa= Xs Xa < Xs Xa << Xz
cht dong cuc cht co cuc " jon

NuongThanCong.com https://fb.com/tailieudientucntt
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F-F H - CI Na CI

XE= XE XH<Xcl X Na <<X
Cl
Lk cht déng cwc Ik cht co cwc Lk ion

Ho* — CI®

Cl bi phan cwc am

H bi phan cwc dwong

NﬂgThanCong.com https://fb.com/tailieudientucntt
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Momen lwdo'ng cwe va phan tw cht co cwc

electron rich
glectron poor

. reglon
\J ——

Momen lw&ng cwc m =06 X £
0 : Dién tich [don vi tinh dién]

€ : khoang cach giira hai dién tich [cm]

n
NﬂgThanCong.com https://fb.com/tailieudientucntt
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PIEU KIEN PHAN T(? CONG HOA TRI CO CUC

= Lién két cong hoa tri cé cwc

=  Cau tao phan tir khéng doi xtrng

Momen Ilwéng cuwc cua phan ti 1a tong
vector momen lwéng cwc cua cac lién két
va cap electron hoa tri twwdo trong cac AO

lai h6a co6 trong phan tr.

— CuuDuongThanCong .com https://fb.com/tailieudientucntt
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Resultant dipole
moment=1.46 D

AR
0

// //N\
//z H F‘/F/J\F

Resultant dipole
moment = 0.24 D
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Co cuc hay khong cwc’P

BF,, Cl,CO, va NH,.

& No net dipole Net dipole
moment w=1.470

Met dipole
W= 1'%?[] i+ A € &t

https://fb.com/tailieudientucntt
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Phan ti» khéng cwe,BF.,

F Nguyén twr B bi
| phan cwc dwong
/B\ va nguyén tw F
K K bi phan cwc am.

Lién két B—F trong pttr BF; |a
cO curc.

Nhwng phan tir c6 cau tao doi

xwrng-nén khong cuwc.



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

H B bi phan cwc
dwong nhwng H & F
bi phan cwc am.

Lién ket B—F va B—H trong
HBF; la co cwe. Nhwng do ptry
khong doi xtrng nén co curc.

- | CuubDuongThanCong.com https://fb.com/tailieudientucntt
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Substituted Ethylehg -»c“is

= Lién két C—F phan cwc manh hon lién
két C—H.

= Do ca hai lién két C—F & cuing mét
phia,.phan t co cuwe.

|
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= Lién két C—F phan cwc manh hon lién
kétC—H.
= Do ca hai lién ket C—F nam & hai phia
Bmmdoinhau , phan tir khong phéan.cuc
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NGDUNG

= Xac dinh kiéu lai héa, dang hinh hoc va cuc tinh

cua cac phan ti sau:

= CS, ,NO; ,NO, , NH, , NH,*

= COS, Clo,, 0,, CCl,H, SO,Cl,
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Nhan xét vé phwong phap VB

YU PIEM: Phwong phap VB giai quyét dwoc

mot so van de cua lién két cong hoa tri:
Kha nang tao lién két céng héa tri
Céac dac trwng cua lién két

Giai thich dwoc cau truc va tinh chat héa hoc
cta nhiéu phan ti

Dé hinh dung

— CuuDuongThanCong .com https://fb.com/tailieudientucntt
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Nhan X6t Ve phu’O’ng phap VB

NHUQC PIEM: Chwa duwgc tong quat, con nhiéu

hién twong thwe nghiém khong thé giai thich dwoc
bang phwong phap nay:
* Tinh thuan twr cua O,

= Su ton tai kha bén cua ion phan tir mac du c¢o so

electron lé

* Mau sac, quang pho cua phan tir ...

-UUD uongThanCong.com https://fb.com/tailieudientucntt
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Tlnh chat tir cia phan tll’

l'.'

C_,,QJ

Sample sealed
in a glass tube

Electromagnet
to provide
magnetic field

Electromagnet OFF Electromagnet ON

- Chat thuin tir (Paramagnetic): chét c6 electron déc than.
Chit nay khi dit trong tir trwong sé bi nam cham hut.

- Chat nghich tir (Diamagnetic):chat khong co6 dién tir doc
than. Chat nay khi dit trong tir trwong sé bi day.
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