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Tong hop kién thuc: Cau tao vo nguyén tu va thu
tu cac muc nang luong

Vo nguyén t& dugc cau tao tur cac electron chuyén déng xung quanh hat nhan
theo nhitng quy luat phic tap. Viéc hiéu rd su sap x€p cla cac electron trong vo

nguyén tu la chia khéa dé€ giai thich tinh chat hda hoc cla cac nguyén to.

1. Lép va phan Iép electron

Céac electron trong vé nguyén tir dugc phan bd vao cac 16p va phan 16p véi cac

muc nang lugng khac nhau.
a. Lop electron

Lép electron la tap hgp céc electron cé miic nang luong gan bang nhau. Céac 16p

dugc danh so tu trong ra ngoai.

e Dinh nghia: Cac electron trén cung moét I6p cé6 mic nang lugng gan bang

nhau.

e Ki hiéu: Céc I16p dugc ki hiéu bang sé nguyén n =1, 2, 3, 4,... hoac cac chit

cai tuong tng K, L, M, N, ...

e Cong thirc: S6 electron toi da trong 16p thir n la 2n2.
Vi du:

1. Lép K (n=1): SO electron téi da la 2 x 12 = 2 electron.
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2. Lép L (n=2): SO electron téi da la 2 x 22 = 8 electron.

3. Lép M (n=3): SO electron t6i da la 2 x 32 = 18 electron.

Lép electron cang xa hat nhan (n cang I16n) thi cé6 mic nang lugng cang cao.
b. Phan Iép electron

Moi |Gp electron lai dugc chia thanh céc phan I6p nho hon.

e Pinh nghia: Cac electron trén cung mét phéan I6p cé mic nang lugng bang

nhau.
e Ki hiéu: Cac phan I6p duoc ki hiéu bang céc chit cai in thudng:'s, p, d, f.

e Cau truc: Lép tht n cé n phan 16p.

Bang so electron téi da trong cac phan Iép:

So electron to6i da

S 2
Y 6
d 10
f 14
Vi du:

1. Lop K (n=1): C6 1 phan lép la 1s.

2. Lop L (n=2): C6 2 phan I6p la 2s, 2p.
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3. Lép M (n=3): C6 3 phan I6p la 3s, 3p, 3d.

4. Lop N (n=4): C6 4 phan I6p la 4s, 4p, 4d, 4f.

2. Obitan nguyén tu (AO)

Obitan nguyén t& moé td khong gian chuyén déng cla electron.

a. Khdi niém

e Dinh nghia: Obitan nguyén t (viét tat la AO) la khu vuc khdng gian xung

quanh hat nhan ma & dé xéac suat tim thay electron la 16n nhat (khoang

90%).

e MO obitan chi chira téi da 2 electron c6 chiéu tu quay ngugc nhau (spin

ngugc dau).

b. S6 obitan trong mét phan Iép

S6 luogng obitan trong cac phan 16p la c6 dinh.

Phan Iop s: c6 1 obitan.

Phan Iop p: c6 3 obitan.

Phan Iép d: cé 5 obitan.

Phan Iop f: c6 7 obitan.
c. Hinh dang cac obitan
Moi loai obitan c6 hinh dang khong gian dac trung.

e Obitan s: C6 dang hinh cau, tam la hat nhan nguyén tu.
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e Obitan p: Cé dang hinh s6 tdm néi. Cé 3 obitan p (px, pv, p2) dinh hudng

theo 3 truc toa do vubéng géc Ox, Oy, Oz.

3. Thi tu cdc muic nang luong va nguyén li dién electron

Su phan bo electron vao cac obitan tuan theo cac quy luat chat ché dé ddm bao

nguyén tu & trang thai nang lugng thap nhat, bén viing nhat.

Th tu cdc muc nang luogng (Quy tac Klechkowski)

Trong nguyén td, nang lugng cla cac obitan tang dan theo th tu sau:

1s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f 5d 6p 7s...

Luu y: Cé su chén mic nang luong. Vi du, mic nang lugng cla obitan 4s thap

hon 3d, mic nang lugng cda 5s thap hon 4d.

b.

Nguyén li vitng bén (Nguyén li Aufbau)

Phat biéu: O trang thai co ban, trong nguyén t& cac electron Ian lugt chiém
cac obitan cé muic nang lugng tir thdp dén cao.
Giai thich: Electron sé dién vao obitan 1s trudc, sau khi 1s da du electron

thi méi dién ti€p vao 2s, roi dén 2p, va clr thé tiép tuc.

- Nguyeén Ii loai tru Pauli

Phat biéu: Trén mot obitan nguyén td, cé thé chilta téi da hai electron va hai

electron nay phai cé chiéu tu quay ngugc nhau.

Giai thich: Néu bi€u dién electron bang mii tén, thi trong mot 6 vudng (biéu
dién obitan), chi cé thé cé téi da hai mii tén ngugc chiéu nhau (moét [én, mobt
Xuong).
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d. Quy tac Hund

e Phat biéu: Trong cung mot phén I16p chua b&o hoa, cac electron sé dugc
phan bo vao céc obitan sao cho sé electron déc than la téi da va cac electron

nay c6 chiéu tu quay giéng nhau.

e Giai thich: Khi dién electron vao cac obitan trong cung phan I6p (p, d, f), ta

dién vao moi obitan 1 electron (clung chiéu) trudc, sau dé méi ghép doi.

e Vi du: Nguyén tr Nitrogen (Z=7) cé cau hinh 1s22s22p3. Ba electron & phan
16p 2p sé dugc phan b6 vao 3 obitan p nhu sau: moi obitan px, pv, p2 chra 1

electron dbc than.
4. Cau hinh electron nguyén tu
Cau hinh electron bi€u dién sy phan bé electron cla nguyén tl trén cac phan
16p.
a. Cac budc viét cau hinh electron
1. Budc 1: Xac dinh sé electron ctia nguyén ti (bang s6 hiéu nguyén ti Z).

2. Budc 2: Phan b6 cac electron vao cac phan 16p theo diung thi tu mic nang
luong (1s 2s 2p 3s 3p 4s 3d...) cho dén khi hét electron. Luu y so electron toi

da cdia moi phan 16p.

3. Budc 3: Viét cau hinh electron theo th( tu cac 16p tu trong ra ngoai. (Vi du:

néu c6 3d va 4s, viét 3d trudc 4s).
Vi du 1: Viét cau hinh electron ctia Oxygen (O, Z=8).
e SO electron = 8.
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e Phan bo: 1s2 252 2p* (2+2+4=38).
e Cau hinh electron: 1s22s22p*.
Vi du 2: Viét cau hinh electron cua Iron (Fe, Z=26).

S6 electron = 26.

Phan b6 theo mic nang lugng: 1s2 2s2 2p® 3s2 3p® 4s2 3d°.

Sap x€p lai theo 1Gp: 1s2 252 2pé 352 3ps 3d° 4s2,

Cau hinh electron: 1s22s22p®3s23p¢3d®4s2.
Cach viét gon: Ta cé thé thay cdu hinh cta khi hi€m ddng trudc bang ki hiéu
cla khi hiém dé trong ngoac vuoéng.

e Vi du: Sodium (Na, Z=11) c6 cau hinh 1s22s22p®¢3si. Khi hiém gan nhat la
Neon (Ne, Z=10) c6 cau hinh 1s22s22p®. Vay cau hinh ctia Na cé thé viét gon
la [Ne]l3s*.

b. Cau hinh electron ciia mot s6 truong hop dac biét

Cac cau hinh electron dat trang thai bao hoa (s2, p®, d°, f4) hoac ban bao hoa
(p3, ds5, f7) thuong bén vitng hon. Do dd, cé mot s6 ngoai 1é so véi quy tac dién

nang lugng.
Vi du 1: Chromium (Cr, Z=24)
e Du dodn theo quy tac: [Ar] 3d44s2,

e Thuc té: Mot electron tUr 4s chuyén sang 3d dé dat cau hinh ban bao hoa bén

viing hon. Cau hinh dung la [Ar] 3d34s?,
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Vi du 2: Copper (Cu, Z=29)

e Du dodn theo quy tac: [Ar] 3d%4s2.

e Thuc té: Mot electron tur 4s chuyén sang 3d dé€ dat cau hinh bédo hoa bén
viing hon. Cau hinh dung la [Ar] 3d'°4s?,

c. Dac di€m cua Iép electron ngoai cung

SO electron & I6p ngoai cung quyét dinh tinh chat hdéa hoc co ban clia mot

nguyén to.

e Nguyén tu kim loai: Thuong cé 1, 2 hoac 3 electron & I6p ngoai cung.
Chung cé xu huéng nhuong electron trong cac phan irng héa hoc.

e Nguyén tu phi kim: Thudong c6 5, 6 hoac 7 electron & I6p ngoai cling.

Chung c6 xu huéng nhan thém electron.

e Nguyén ti khi hiém: Cé |6p electron ngoai cing bdo hoa (thuong la 8
electron, riéng Helium la 2). Chung rat bén va khé tham gia phan (ng hoa

hoc.
Vi du:
e Potassium (K, Z=19): [Ar] 4s. C6 1 electron I8p ngoai cung - la kim loai.

e Sulfur (S, Z=16): [Ne] 3s23p*. Co 6 electron I&p ngoai cung — la phi kim.

5. Cau hinh electron cua ion

lon dugc hinh thanh khi nguyén t& nhudng hoac nhan electron.
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a. Cau hinh electron cua cation (ion duong)
Cation hinh thanh khi nguyén tlr mat di electron & I6p ngoai cung.

e Quy tac: Viét cau hinh electron cla nguyén ti trung hoa, sau dé loai bd
electron tUr 16p c6 s6 n I&n nhat trudc. Néu cung I6p, bd tir phan 16p nang

luong cao hon.
Vi du 1: lon Na* tu nguyén t Na (Z=11).
e Cau hinh Na: 1s22s522p®3s?,
e Na nhuong 1 electron & I6p ngoai cung (3s?) dé taoion Na*.
e Cau hinh Na+: 1s22s22p®.
Vi du 2: lon Fe?* tu nguyén t& Fe (Z=26).
e Cau hinh Fe: 1522522p®3s23p©3d©4s2,
e Fe nhuong 2 electron tu 16p ngoai cung (I6p 4) trudc.
e Cau hinh Fe2*: 1s22522p°©3s23pc3de.
b. Cau hinh electron cia anion (ion am)
Anion hinh thanh khi nguyén t&r nhan thém electron vao I6p ngoai cung.

e Quy tac: Viét cau hinh electron clia nguyén ti trung hoa, sau d6 thém

electron vao phan I6p con tréng theo thir ty mic nang luong.
Vi du 1: lon O?~ tu nguyén tir O (Z=8).
e Cau hinh O: 1s22s522p*.
e O nhan thém 2 electron vao phan I6p 2p.
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e Cau hinh 0O2—: 1s22522ps.
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