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Figure 10.16 Liquid oxygen. Oxygen gas condenses to a liquid at —183 °C (left). Notice that liquid
oxygen is very pale blue (middle). Oxygen in the liquid state is paramagnetic and clings to the poles of a
magnet (right). (Charles D. Winters)
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Khong c6 dién tir doc than
Nghich tw

Ly thuyét orbital phén tir — lién két cong hoa tri dwoc

tao thanh tir sw t6 hop tuyén tinh cac AO tao thanh
cac MO.
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EO PHU'ONG PHAP MO

® Baitoanion H,*
® Quan niém cua phuwong phap MO
® Cacluan diém co sé cla phwong phap MO

® Ap dung phuwong phap MO cho cac phan ti bac

hal
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Quan niém cua phwong

® Phan tir 1a mot nguyen twr phirc tap da nhan.

® Mo ta suw chuyén dong cuia tirng electron riéng biét

bang ham orbital phan tir (MO)
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Cac luan diém co’ sé cla phwong phap MO

> Phan t& - t& hop thong nhat gdom cac hat nhan va

cac electron cua cac nguyén tu twong tac.
»Trang thai cla e dwoc mo ta bang cac MO. Mdi MO

dwoc xac dinh gédn dung bang phwong phap td hop

tuyén tinh céc orbital nguyén t&r o = 2C:i Wao
»>S6 MO tao thanh bang s6 AO tham gia to hop

tuyén tinh
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Pidu kién cac AO tham gia té hop tuyén tinh

®N:ing lwong gan nhau.
®Mirc do che phu dang Ké.

® Cung tinh d6i xtirng d6i voi truc lién nhan.

-D uongThanCong.com https://fb.com/tailieudientucntt


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

® S che phu cac AO doc theo truc lién n,hén — MO
o MO o nhan truc lién nhan lam truc doi xng

® Su che phu cac AO vé hai phia truc lién nhan —
MO= MO = ¢ méat phang phan xtrng chira truc lién
nhan

Nang lwong cac MO phu thuoc vao nang lwong
AO, murc d6 che phu gilra cac AO va cach che
phu dwong hay am.
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Sw tao thanh cac MO tir sw t6 hop
tuyéen tinh cac AO cua phan tw bac hai

AO + AO — MO lién két (o, 7...), Epp < Exo

AO - AO — MO phan lién két (c* ,n* ...), E o« > Eag

AO — MO khéng lién két (c°, n° ...), E\;0° = Exo
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Subtraction of electron orbitals leads to lower

electron density in overlap region

Sigma antibonding orbital
{with node)

bonding orbital
ot

Addition of electron orbitals leads to
increased electron density in overlap region
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Sw tao thanh cac MOO‘ I\/IOn tw cac AOp
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® Moi MO chi chira toi da 2 e c6 spin doi
song.

® Cac e sap xép vao cac MO tuan theo
v Nguyén ly virng bén,
v' Nguyén ly ngoai trir Pauli,
v Quy tac Hund,
v Quy tac Klechcowski.
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Cac dac trwng Ilen ket

® Lk duoc quyét dinh béi cac e Ik ma khong bi triét tiéu.
® Mot bac Ik wng voi mot cap e Ik khong bi triét tieu

® Cho Ik 2 tam: Bac Ik

® Tén ciia Ik dwgc goi bang tén ciia cip e 1k khong bi
triét tieu

® Bac Ik tang thi nang luwgng Ik tang con do dai 1k giam
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® Phuwong phap MO coi suw hinh thanh lién két héa hoc
|a sw chuyén dién tr tlr cac AO cla cac nguyén to
twong tac vé cac orbital phan ti thudc chung toan bd
phan tur.
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Viéc mé ta cau truc phan tir gom cac bwéc

v Buoc 1: Xét su tao thanh MO tir cac AO

v Bude 2: Sap xép cac MO theo thir tw ning luwong

ting dan

v Bude 3: Xép cac electron vao cac MO

v Bwdc 4: Xét cac diic trung lién két
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Cac phan tw bac Eari t<hu<‘f):-c¢:hu Ky 1

1S£1S — o, 0

E o, < 64
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Cac phan twr bac ﬁal t4hucf>:-ci chu ky 1

¢ AO MO AO
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Nang lugng
H, : [(6,)?] Bac lién két =1

Nghich tu
ghich tur
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Cac phan tw bac hai thuéc chu ky 1

He He, He
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Nang lugng
He,:[(6,)%(0,.)?] Bc lién két = 0
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I Khong ton tal.....,
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Cac phan tw bac hai thuéc chu ky 1

He He,* He*
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Nang lugng
He,*:[(6,)%(0,)Y] Bic lién két = %

[huan twr
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Ap dung pp MO cho céc phan ttr bac hai chu ky hai

= Cac phan tir ciia nguyén t6 cudi chu ky (O, — Ne,)
= Cac phan tir ciia nguyén t6 dau chu ky (tir Li, — N.)
* Cac phan twr hai nguyén tw khac loai caa nhirng

nguyén to chu ky 2

NuongThanCong.com https://fb.com/tailieudientucntt
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Cac phan tw bac hai thudéc chu ky 2 (truc x la truc lién nhan)
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Cac phan twr bac hai chu ky 2

= Cdc phdn ti ciia nguyén té cuéi chu ky (0, — Ne,):.
Do ban kinh nguyén tr nho nén khong c6 xao tron
nang lugng.

= Cdc phén tir ciia nguyén té dau chu ky (tir Li,—N,):
Do ¢6 ban kinh nguyén tir Ié6n nén ¢6 xao tron nang
lwong do tuong tac day giita cac cip MO: (G Gy
== (GX cSX*)'

= Cac phan twr hai nguyén twr khac loai: Cac MO tao
thanh tuong tu truong hop phan tir 2 nguyén tir cung
loai chu ky 2. Chi cdn cé mét nguyén tir cé bdn kinh
lon (Li — N) thi phdn tw co xao tron nang luwong.
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NGUYEN NHAN XAO TRON E

Chuky2|Li Be B C N O F

E,-E,s |18 2,73 3,75 4,18 10,9 15,6 20,8
=AE [eV]

Khi mtre nang lwong 2s va 2p cach xa nhau

>s va p &nh hwdng yéu > khéng xao trén nang
lwong.

Va nguwoc lai.
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Ermcrgy (notdmwn to scale)— o

(a)

Atomie orbitals Muolecular orbitals
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Atomic orbitals

(b)

Atormic orbitals Molecular orbitals

05

0, through Ne,
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Atomic orbitals
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Cac phan tw bac hai thudéc chu ky 2 (truc x la truc lién nhan )

Cung loai, Pau chu ky 2 va khac loai
als< 0'15*<0'25<0'25*<7‘l:2py: n2pz <c’.2px<7":2py*: 7":sz*< o.2px*

Cung loai, Cuoi chu ky 2:
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Period 2 — Homonuclear Diatomics
* LiE EEE Eg GE HE Dﬂ Fﬂ
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>Cac ptir hai ngttr ciia cac ngtdé dau chu ky I

MO Li, Be, B, C, N, N,*
Tong sd e 6(2) | 84) | 10(6) | 12(8) |14(10)| 13(9)
Copx — — — — — —
7tzpv*’ n;pz* ~—~ | N
Gapx — — — — % y
Ty Tang TT NN NN NN
G, * — N TN NN N
G,, N TN TN N NN
G, * NN
G, NN N
Bac lién két 1 0 1 2 3 2,5
Chiéu dailk (A% | 2,67 - 1,59 | 1,24 | 1,1 12
NL lién ké&t (kJ/mol) 105 = 289 599 940 828
Tu tinh nghich| - thuan |nghich | nghich | thuan

CuuDuongThanCong.com
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»Cac ptr hai ngttr cling loai ciia nhirng ngto cuoi cky ||

uuuuuuuuuuuuuuuu

m/tailieudientucntt

MO 0] 0, | 0 | F, | E, | Ne,
Téng s6 e 15(11)|16(12)[17(13)[18(14)[19(15)|20(16)
Ot | =F—F = — [ T | N
L N O T R
Ty T %W‘N MR
op MR
5" MR
5, MR
5, MR
5, 2 g B N A
Baclienkét 25| 2 | 1,53 1 [ 05| o
Chidudailk (A% | 1,12 | 1,21 | 1,26 | 1,41 _
NL lién két (kJ/mol) 629 | 494 | 328 | 154 —
Tu tinh thuan |Thuin| thuan |nghich| thuan | -
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>Cac ptlr hai ngttr khac loai ciia nhirng ngto chu ky I

MO N, CO CN- NO*
Tong sd e 14 14 14 14
Copx — — — —
TCZDV*’ TCZDZ*
o, XV I N I N B )
Ty Toon, NN NN | NN NN
5, * U B R R R B )
5, VR I N B R R
5, * U I N B A B
5, U I N B A R
Bac lién két 3 3 3 3
Chiéu dai lién két (A% | 1,10 1,13 1,14 1,06
NL lién ké&t (kJ/mol) 940 1076 1004 1051
Tlnh thuan tu nghich nghlch nghlch nghich

om/tallieudientu
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Nhéj xét

= Ting cac e hda tri — ting bac lién két va ning
luong lién két, giam chiéu dai lién két trong day B, -
C,—N,, la do viéc tang e hoa tri vao cac MO lién ket.

= Nguoc lai trong dady O, — F, — Ne,, la do su tang e
hoa tri sé dién vao cac MO phan lién két.

= O phan tt khi tro so6 electron lién két bang so electron
phan lién k&t nén cac phan ti khi tro khong thé ton tai
& dieu kién binh thuong.
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GIAI THICH MOT SO TINH CHAT

* Tu tinh
= Chat thuan tir khi phan tir ¢6 chira e doc than (do e
tao tu truong khi chuyén dong).

= Chat c6 hai e ghép d6i thi hai e sinh ra tir truong
nguoc nhau (do spin ngugc nhau) dan dén triét tiéu
nhau va dan dén nghich tu.

= Mau sic

= Cac electron khi bi kich thich s& chuyén tir MO nay
sang MO khac ¢6 niang luong cao hon, sy chuyén nay
kém theo su hap thu ning lugng tuong tmg véi budc
song tmg véi cac tia don sac — tao mau.
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MO mot so h hat kha
mot so hop chat khac
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HF molecule
Molecular orbitals FIGURE 16.8 Corre
f\ o, diatomic molecules,
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