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7.1. Thuyét lién két cong héa tri theo Lewis

» Quan diém cla Lewis: nguyén tlr gop chung electron
(hoac nhwong - nhan electron trong hop chat ion) dé tao
I&p vO khi hiém:

- Chu ky 1: 2 electron

- Cac chu ky khac: 8 electron (thuyét bat ttr, bat bd)

— Electron dung chung: dwoc tinh cho ca 2 nguyén tw


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Biéu dién céng thirc phan t&r theo Lewis

: : _ : H: O or H—O
O C0 or O=C=0, L[
. H H
+ B H T+ B - . - B . . 1
I_-_I | O ‘o
—  mr g |
H:N:H H—R—H Mg . e
H H O~ 0. Ne) "0
dot formula dash formula
Khai niém:

- Electron lién két, dung chung (bonding electrons, shared electrons)
- Electron khéng lién két (lone pair electron)

Cac phan t& khac: O,, CO, CO,, CH,, C,H,, C,H,, C,H,, C,H-OH, BH,,
BF,, CO,%, HNO,, NO,"...
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7.2. Cac phan tir khong theo qui tac bat ti:
nguyén t& co nhiéu hon 8 electron

FOE '{}l"{fl-
8T Cl—p
. F F - R
- = 'r -F-' i :{:-:'I:..
SFg PCI,
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/ |'QIH._',J*"?F.‘] . :
Cl—F: --H,,f.I.x,,h.. . Cl—Rn —ClI:
A He! E‘I:J -

-}‘:_ b=

— Céac nguyén t& & chu ky 3 trédr di c6 thé lién ket voi cac nguyén tir khac
dé tao I&p vo nhiéu hon 8 electron (do c6 cac van dao héa tri nd)
Vidu: SO,, SO, SO,%, PO,*, XeF,, XeF,, XeO,, I, IF:
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bién tich hinh thirc va
tinh 6n dinh cla cau trdc

Cau tlr c6 thé biéu dién bang nhiéu cong thirc Lewis khac nhau:
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Pién tich hinh thirc (formal charges) trén moi nguyén tor =
sO electron hda trj clia nguyén t& - sb electron nguyén to
dwoc chia sau khi tao lién két

Kiém tra: tdng dién tich hinh thirc clia cac nguyén ti&r = dién
tich ctia cau tor

- » o= e (=112
I‘:'l.:I :D.:.-.
6350 0=40
-1] -III | {:} U
|Ul | | | i a i J

Cau tric bén nhat: co dién tich hinh thirc gan 0 (zero) nhat
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Cong thac nao hep ly cho XeO,?

_ XeltY Xe!F2, L XelTH o Xel!
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Kinh nghiém dé viét cong thirc Lewis

Xac dinh vj tri twong déi clia cac nguyén ti trong phan to:
- Nguyén tr trung tam: dwong dién (d6 am dién thap, sd oxy hda dwong cao)
- Nguyén t&r bién: am dién hon nguyén tr trung tam

H: luén 1a nguyén td& bién (vi chi tao 1 lién két cong hoa tri)

Xac dinh téng sb6 cap electron chwa lién két trén nguyén tr trung tam (= (tdng
sb electron clia phan ti - s electron trén cac nguyén ti bién)/2)

Sap xép cac electron lién két: clr 2 nguyén ttr lién két véi nhau bang it nhat 1
lién két cong hoa tri (1 cap electron dung chung)

Kiém tra lai:
- Téng sb electron hoa tri trong phan ti

- Sb electron hoa tri trén mdi nguyén tlr phu hop vai vi tri nguyén ti trong bang
phan loai tuan hoan

- Pién tich hinh thirc trén moéi nguyén t&r — chon ra cdng thirc Lewis (cdng
thirc cau tao phan t&) phu hop nhéat

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Céc phan t&r khong theo qui tac bat ti:
phan tr co s |é electron

NO: 11 electron hoa tri

N=Q == N=9¢
NO,: 17 electron hoa tri
'u_.l\.I:.Q <> Q—N=0 <—>» 0O~ N-

O,: 12 electron hoa tri, thuan tw (co electron doc than)

. 88 .
— ~—3= Of }— }®

om/tailieudientucntt
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Céc phan tir khong theo qui tac bat ti:
phan t& thiéu electron

$CIs
. . . . .ll |
Khi :Cl: Be : CI: '9,'_*?“
. - $Clis
.Cl: :Cl: :Cl: -Cl: :Cl: :Cl:
[\ [ \ [ \ EAI/ \AI/
Ran Be Be A
VNN Cl: :Cl: :Cl:
Cl: :Cl: :Cl: . .

Phan tir ALC,,

BeCl, dang mach
AICl; thang hoa & 192°C
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Céc phan tir khong theo qui tac bat ti:
phan t& thiéu electron

B/""‘\
TN

BH, rat kém bén, B,H, bén

— Phan t thiéu electron: c6 khuynh hwéng dimer, polymer hoa
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7.3. Nang lwong va do dai lién két cdng hoa tri

Nang lwong lién két cdng hoa tri:

Process Energy Reguired (k]/mol)
CHalg) — CH;lg) + Hig) 435
CH;(g) — CHalg) + Hig) 453
CHa.(g) — CHig) + Hig) 425
CH(g) — Cig) + H{g) ) 339
Total = 1652

9

Average = 1632 _ 413

- Bé gay ndi: cung cap nang lwong (AH > 0)
- Tao thanh noi: tda nang lwong (AH < 0)
- Nang Ivong ndi A-B: nang lwong ndi trung binh

ongThanCong.com https://fb.com/tailieudientucntt
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N&ng lwong lién két bj anh hwéng
b&i cac lién két chung quanh

Measured C—H Bond

Molecule Energy (k]/mol)
HCBr; 380
HCCl; 380
HCF, 430

C;:Hg 410
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Nang lwong ndi trung binh (kJ/mol)

Single Bonds Multiple Bonds
H—H 432 N—H 391 1—I 149 C=C 614
H—F 565 N—N 160 I—Cl 208 C=C 839
H—CI 417 N—F 272 |—Br 175 0=0 4935
H—EBr 363 N—CI 200 C=0*" 745
H—I 295 N—Br 243 5—H 347 C=0 1072
N—O 201 5—F 327 N=0 607
C—H 413 O—H 467 5—Cl 253 N=N 418
C—C 347 0—=0 146 5—Br 218 N==N 941
C—N 305 O—F 190 5—S 266 C=N 615
C—0 358 O—ClI 203 C=N 891
C—F 485 O—1 234 - Si—=5i 340
Cc—l 339 Si—H 393
C—Br 276 F—F 154 Si—C 360
C—I 240 F—Cl 253 Si—0 452
cC—S 259 F—Br 237
Cl—Cl 239
Cl—DBr 218
Br—Br 193

*Cﬂc} {CD;:I = 799
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Quan hé gitra nang lvong
va do dai lién két cong hoa tri

Bond Bond Type Bond Length (A) Bond Energy {k]/mol)
C—C Single 1.54 347
C=C Double 1.34 614
C=C Tnple 1.20 8539
C—0 Single 1.43 338
C=0 Double 1.23 745
C—N Single 1.43 305
C=N Double [.38 615
C=N Triple (.16 891

Lwu y: chi so sanh céc lién két twong tw
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7.4. C4c cau truc cdng hwdng
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. Co .| Tl ¢ = Co .
o7 Fo¢ 0° "o o’ o
s .'ll:l" E [ "':_lll}_
o )
i .. | oy .
| : E}-—E—{:-__} S o G:S: }
I| ] 1 |—:||I ] 0 |
O {j IJ

Po dai cac lién két C-O trong CO,2, S-O trong SO, la bang nhau

Vlétcc“)ng thirc cong hwdng choO3 BCl,, NO;...
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7.5. Hoa tri - SO phdi tri

Hop chat ion Hop chat céng hoa tri
Hoa tri Pién hoa tri=dién |CoOng hoda tri = sO lién két
tich ion cbng hoda tri (tr coONg
thirc cau tao phan to)
S6 phditri  [tuy thudc cau trc | S6 nguyén tir lién két

mang tinh thé (ti
cau trac 6 mang co
s& cla tinh thé)

cong hoa tri trwc tiép voi
nguyén tw trung tam (tw
céng thrc cau tao phan
tir)
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7.6. Thuyét day doi dién tir tang hoa tri (VSEPR)
va hinh hoc cac phan t& céng hda tri

Noi dung thuyét VSEPR:
Cac cap electron lién két
va khéng lién két trén
nguyén tl chiém cac ving
khdng gian sao cho twong
tac day gilra chung 1a it

nhat
(—’> cac cap electror’m lién CH,
két va khong lién két sé /HCH = 109,50

phan bd xa nhau nhat)

VSEPR: Valence Shell Electron Pair Repulsion

m/taili eudientucntt
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VSEPR

1. Cau hinh co
ban dwa trén
tdng s6 nguyén
tlr lién két va
cap electron
chwa lién két

CuuDuongThanCong.com
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VSEPR

2. Doi electron khong lién két chiém vung khéng gian Ién hon dbi
electron lién két; lién két bdi chiém vung khdng gian I&n hon lién két
don

3. Nguyén t&r bién c6 dé am dién cao — rut electron vé phia nguyén tw
bién — goc lién két & nguyén tr trung tAm giam
4. Tho tw twong tac day gitra cac cap electron:
Ik-1k < Ik-klk < klk-klk

(cac cap electron cach nhau trén 120° — khdng day nhau)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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& &
Tetrahedral
electronic geometry
H--"_ N ~ Trigonal pyvramidal
. molecular geometry _-=-N S
-, H F - - e
T
H .
F

In NH,, H-N-H angle = 107 .37
] ) In NF;, F-N-F angle = [02.1°

Nguyén ti bién c6 dd6 am dién cao — goc lién két giam
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Total
Electron ElectrornrDomain Bonding MNonbonding Molecular
Domaines GEII[EtI.T Domaing Domains Gmmetrjr Emmple
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7.7. Moment lwvdng cwc phan tw

cua cac phan tir céng hoda tri

—t 44—
B—A—B
Net dipole = 0
(nonpolar molecule)

“—1
]i%—f‘!k\\~~~
B

Net dipole = 0
(polar molecule)

0=C=0

linear molecule;
bond dipoles cancel;
molecule is nonpolar

He0O"
> H

angular molecule;
bond dipoles do not cancel;
molecule 15 polar

E
é Met molecular dipole = 0
F7 S

https://fb.com/tailieudientucntt
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CH
* H
_—H
EM = 25 2.1
—— v [Met molecular

AENy =04 7 C dipole = 0

H Met molecular

dipole = 0

CuuDuongThanCong.com

C—F
EM =.‘E'5 -'LEJ MNet molecular

-._|i|_'|-.'-|-." =0

F

/

/

F Met molecular

dipole = 0O

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

N—H - N—F s
EN =30 2.1 N—H EN =30 4.0 N—F

IL_‘-'_‘I .l-_"u'_‘l
AEN) = (1.9 AEN) = 1.0

l L ‘

N — M Met molecular
—_— - -
=T = \ dipole = 0 { small)
H / F
H /"/ MNet molecular F
dipole =0 (large )

u(NH;) =1,47D u (NF;) =0,23D
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