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. L6p va Phan Iép Electron

Electron trong vé nguyén ti dugc sap xép thanh ting I6p va phéan 16p theo céc

muc nang luong tir thap dén cao.

1. LSp electron

Cac electron trén cing mét 16p cé mic nang lugng gan bang nhau.

e Ky hiéu: Céc 16p dugc ky hiéu bang cac sé nguyén n =1, 2, 3, 4,... hoac cac
ch{r cdi in hoa tuong ing la K, L, M, N,...

e Thu tu: Lép n=1 (I6p K) la 16p gan hat nhan nhat va cé mic nang luogng thap
nhat. Nang lugng cla electron tang dan khi n tang.

o SO electron t6i da trong mét I6p (16p thui n):
Cong thuc: 2n2 (v6i n = 4)
Cong thiéic nay gilp xac dinh so lugng electron toi da ma moét [6p cé thé

chia.
Vi du:

Lép K (n=1): C6 téi da 2.12 = 2 electron.

Lép L (n=2): Co toi da 2.22 = 8 electron.

Lép M (n=3): Cé toi da 2.32 = 18 electron.

Lép N (n=4): Co t6i da 2.42 = 32 electron.
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2. Phan Iop electron

Moi 16p electron (trir 16p K) lai dugc chia thanh cac phan 16p nho hon cé mic

nang lugng bang nhau.

e Ky hiéu: Cac phan I6p duoc ky hiéu bang céc chit cai thuong: s, p, d, f.

e S& phan Iép trong moét I6p: Lép thir n cd n phan 16p.

e SO electron toi da trong moét phan Iép:
s: chia téi da 2 electron
p: chua toéi da 6 electron
d: chua toi da 10 electron
f: chua toi da 14 electron

Vi du:
e Lép K (n=1): C6 1 phan I6p la 1s.
e LAp L (n=2): C6 2 phan I6p la 2s va 2p.

e Lop M (n=3): C6 3 phan Iép la 3s, 3p va 3d.

Lép(n) Ténlép Cac phan lép SO electron téi da cua I6p (2n?)

1 K 1s 2
2 L 2s, 2p 8
3 M 3s, 3p, 3d 18
4 N 4s, 4p, 4d, 4f 32
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Il. Orbital Nguyén tu (AO)
1. Khai niém
Orbital nguyén tG (viét tat la AO) la khu vuc khéng gian xung quanh hat nhan

ma & dé xac suat tim thay electron la 16n nhat (khoang 90%). Moi AO chi chia

toi da 2 electron.
2. S6 luogng va hinh dang cac Orbital

Phan I6p s: C6 1 AO hinh cau.

Phan Iép p: C6 3 AO hinh sé tdm n&i, dinh hudng theo 3 truc khong gian

vuodng goéc (px, pv, p2).

Phan Iép d: C6 5 AO c6 hinh dang phuc tap hon.

Phan Iép f: C6 7 AO c6 hinh dang rat phic tap.

I1l. Tha tu Muc Nang luong va cac Quy tac Phan bo
Electron

1. Th tu cac muic nang luong (Quy tac Klechkowski)

Céac electron trong nguyén ti & trang thai co ban lan lugt chiém cac orbital cé
muUc nang lugng tu thap dén cao.
e Thi tu muic nang lugng cua cac phan lép:
1s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s ...
e Luu y: Tu I16p th 3 tré di c6 su chen mdc nang lugng. Vi du, mdc nang lugng

clUa phan I6p 4s thap hon 3d, nén electron sé dién vao 4s trudc khi dién vao
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3d.

. Cac nguyén li va quy tac phan bé electron

. Nguyén li vitng bén (Nguyén li Aufbau)
Noi dung: O trang thai co ban, trong nguyén ti cac electron 1an luot chiém

cac orbital c6 mic nang lugng tu thap dén cao.

Vi du: Electron sé dién vao orbital 1s trudc, sau dé dén 2s, rbéi dén 2p, va c

thé ti€p tuc theo day nang lugng.

. Nguyén li Pauli

Noi dung: Trén mot orbital nguyén tir cé thé chlra téi-da hai electron va hai

electron nay phai cé chiéu tu quay ngugc nhau (spin ngugc dau).

Vi du:

o Orbital 1s clia nguyén ti Helium (He) c6 2 electron. Khi bi€u dién trén 6
orbital, ta v& moét mdi tén di Ién va mot mui tén di xudng.

o M6t orbital khéng thé chita 2 electron c6 cung chiéu tu quay (hai mui tén

cung di Ién hoac cung di xuéng).

. Quy tac Hund

Noi dung: Trong cung moét phan I6p, cac electron sé dugc phan bod trén cac
orbital sao cho s6 electron doc than la téi da va cac electron nay phai cé

chiéu tu quay giéng nhau.
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Vi du:

o Nguyén tu Nitrogen (N, Z=7): Cau hinh electron la 1s22s22p3. Phan Iép
2p c6 3 orbital. Theo quy tac Hund, 3 electron sé dugc phan bé vao 3

orbital khadc nhau, moi orbital c6 1 electron dbc than véi spin cung chiéu.

o Nguyén tu Oxygen (O, Z=8): Cau hinh electron la 1s22s22p*. Phan 16p
2p cb 4 electron. Ba electron dau tién sé dién vao 3 orbital riéng biét (theo
quy tac Hund). Electron th( tu sé& ghép d6i véi mot trong ba electron dé,

tao thanh mét cap electron véi spin ngugc chiéu (theo nguyén li Pauli).

IV. Cau hinh Electron cia Nguyén tu

1.

Khai niém

Cau hinh electron ctia nguyén ti bi€u dién su phan bo electron trén cac phan

|6p thubc céc I6p khac nhau.

2.

Cach viét cau hinh electron
Budc 1: Xac dinh s6 electron clia nguyén tl. So electron = s6 proton = s6
hiéu nguyén tu Z.

Budc 2: Phan bo cac electron vao cac phan 16p theo thir ty mic nang luong

(1s 2s 2p 3s 3p 4s 3d...) va tuan tha céc nguyén li Pauli, quy tac Hund.

Budc 3: Viét cau hinh electron theo th( tu céc 16p electron (1, 2, 3, 4,...).

Cau tric: n(phan 16p)s° ©. Vi du: 1s2, 2ps, 3d1o.
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3. Vi du minh hoa

e Lithium (Li, Z=3): C6 3 electron. Phan bd: 1s22s!. Cau hinh electron: 1s22s!?

e Sodium (Na, Z=11): C6 11 electron. Phan bé: 1s22s22p°3st. Cau hinh

electron: 1s22s22p*©3st.

e Chlorine (Cl, Z=17): C6 17 electron. Phan bo: 1522522p®3s23p>..Cau hinh

electron: 1s22s22p©3s23pS.

e Calcium (Ca, Z=20): C6 20 electron. Phan bd: 1s22s522p3s23p°4s2. Cau hinh
electron: 1s22s22p©3s23p°©4s2.

4. Cau hinh electron dang rut gon

Dé& viét gon, ta c6 thé thay thé mot phan cau hinh electron bang ky hiéu cua

nguyén t’ khi hiém ding trudc né trong bang tuan hoan.

e Na (Z=11): Khi hiém ding trudc la Ne (Z=10, 1s22s22p®). Cau hinh rut gon:

[Ne] 3s*.

e Cl (Z=17): Khi hiém dung truéc la Ne (Z=10). Cau hinh rut gon: [Ne] 3s23p>

e Ca (Z=20): Khi hiém ding trudc la Ar (Z=18, 1522522p°3s23p°). Cau hinh rut
gon: [Ar] 4s2.
5. Cau hinh electron cta ion

e lon duong (cation): Bbugc hinh thanh khi nguyén tir nhudng electron & 16p

ngoai cung.
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Vi du: Na (Z=11) c6 cau hinh [Ne] 3s. Khi nhuong 1le, tao thanh ion Na* cé

cau hinh ctia Ne: [Ne] hay 1s22s22ps.,

e lon am (anion): Bugc hinh thanh khi nguyén t& nhan thém electron vao 16p
ngoai cung.
Vi du: Cl (Z=17) c6 cau hinh [Ne] 3s23p5. Khi nhan 1e, tao thanh ion Cl- cé

cau hinh cta Ar: [Ar] hay 1s22s22p®3s23pS.
6. Cau hinh electron dac biét (ban bao hoa va bao hoa)

Cac cau hinh electron dat trang thai bdo hoa (s2, p®, d°) hoac ban bao hoa (p3,
ds) trén cac phan I6p thuong bén vitng hon. Do dd, cé mot sé truong hop ngoai

1é so véi quy tac Klechkowski.

e Chromium (Cr, Z=24):
Dy dodn theo quy tac: [Ar] 3d%4s2,
Thuc té (bén hon): [Ar] 3d%4s? (do phan |6p d dat trang thai ban bdo hoa

bén viing).

e Copper (Cu, Z=29):
Dy doan theo quy tac: [Ar] 3d%4s2,
Thuc té (bén hon): [Ar] 3d°4s? (do phan I6p d dat trang thai bao hoa bén

virng).

V. Pac diém cta Lép Electron Ngoai Cung

Lép electron ngoai cung quyét dinh tinh chat héa hoc co ban clia mdt nguyén

s

to.
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1. Electron héa tri

Electron héa tri la nhiing electron cé kha nang tham gia hinh thanh lién két héa
hoc. Chung thuong la cac electron & I6p ngoai cung va phan I8p sat ngoai cung
chua bao hoa.

e DOi vGi nguyén té nhém A: Electron héda tri la electron & 16p ngoaicung.

e DOi v6i nguyén té6 nhém B: Electron hda tri bao gobm electron 6 16p ngoai

cung va phan Iép d hoac f sat I16p ngoai cung.

2. Moi lién hé gilta cau hinh electron I6p ngoai cung va tinh chat
nguyén to

SO electron & I6p ngoai cung cho biét khuynh hudéng nhuong, nhan hay goép
chung electron clia nguyén tu, tu dé suy ra tinh chat kim loai, phi kim hay khi

hiém.
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So e lép

ngoai cung

1,2,3

56,7

8 (tru He c6

2)

Tinh chat héa

hoc

Khuynh huédng

Kim loai (trr H, D& nhuong Na ([Nel3s!), Mg

He, B)

Phi kim

Khi hiém

electron ([Nel3s?), Al ([Ne]3s23p?)

N (...2522p3), O
Dé nhan electron
(...25%22p%), F (...2522p>)

Bén viing, khé Ne (...2522p°), Ar

tham gia phadn Gng (...3523p°)

C6 thé la kim

C6 xu huéng dung C (...2522p? - phi kim), Si

loai hoac phi

kim

chung electron (...3s23p? - phi kim)
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