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CAU HINH ELECTRON
1. Tom tat ly thuyét
1.1. Thir tww cAC mrc nang lwoing cua nguyén top

Céc electron trong nguyén t&r & trang thai co ban lan lwot chiém cac mirc nang luwong tiy

thap dén cao:
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Hinh 1: Sor 6 phan bd cac mirc nang lwong cla cac I1&p va phan 16p
1.2. CAu hinh electron ctia nguyén tc
a. Cau hinh electron
- Céu hinh e biéu dién sw phan bé electron trén cac phan I6p thudc cac 1ép khac nhau.
- Céch viét cAu hinh e nhuw sau:

+ Bwéc 1: Xac dinh sb electron clia nguyén i
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+ Bwéc 2: Phan bd cac electron theo thir tw mirc ndng lwong (1s2s2p3s3p4s3d4p5s...) va
tuan theo quy tac sau: phan I&p s chira téi da 2 electron, phan I&p p chira téi da 6e, phan

|6p d chira téi da 10 electron, phan 16p f chira tdi da 14 e.
- Quy wéc cach viét cu hinh e:

+ S6 thir tw cla I&p dwoc viét bang cacsd (1,2,3,...)

+ Phan 16p dwoc ki hiéu bang cac chir cai thuong: s p d f
+ Sb e viét trén ki hiéu ctia cac phan I&p nhw s6 mi (s2, pb)
- Vi du:

+H (Z=1): 1s' > Hlanguyéntb s

+Li (Z=23):1222s! — Lilanguyéntbs

+ Cl (Z=17): 1s22s22p®3s23p°® — Cl la nguyén tb p

+ Fe (Z = 26): 1s?2s22p®3s23p° 4s? 3d°

— Fe la nguyén t6 d hay 152 252 2p® 3s23p® 3d® 4s2

- Ghi cha:

+ Nguyén t6 s: e cubi cung dién vao phan Iép s.

+ Nguyén t6 p: e cudi cung dién vao phan 1&p p

+ Nguyén t6 d: e cudi cung dién vao phan I6p d

b. Cau hinh electron ctia 20 nguyén té dau tién
H(Z=1):1st

He (Z = 2): 1s?

Li (Z = 3): 1s?2s?t

Be (Z = 4): 1s22s?

B (Z = 5): 1s?2s?2p*

C (Z = 6): 1s%2522p?

N (Z = 7): 1s?2s22p?

O (Z = 8): 1s?2s22p*

F (Z =9): 1s?2s%2p°®
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Ne (Z = 10): 1s?2s?2p®

Na (Z = 11): 1s?2s22p°®3st

Mg (Z = 12): 1s?2s%22p®3s?

Al (Z = 13): 1s22s5?2p®3s?3p?

Si (Z = 14): 1s?2s22p®3s23p?

P (Z = 15): 1s?2s%2p®3s23p?

S (Z = 16): 1s?2s?2p®3s23p*

Cl (Z = 17): 1s?2s%2p®3s?3p°®

Ar (Z = 18): 1s%2522p53s23p°®

K (Z = 19): 1s225%2p63s23p®4s!

Ca (Z = 20): 1s22s?2p®3s23pb4s?

c. Pac diém cua lé&p electron ngoai cling

- Nguyén t&r cta tAt ca cac nguyén tb c6 tdi da 8 e I&p ngoai cuing.
+ Sb e 16p ngoai cung: 1, 2, 3 e — kim loai (trir H, He, B)
+ Sb e 16p ngoai cling: 4e — kim loai hodc phi kim

+ Sb e 16p ngoai cung: 5, 6, 7 — phi kim

+ S6 e 16p ngoai cung: 8e (trr He) — khi hiém (khi tro’)
- Vi du:

+ Na (Z=11): 1s?2s? 2p® 3s* (kim loai)

+ Cl (Z=17): 1s? 2s? 2p® 3s? 3p® (phi kim)

+ Ar (Z=18): 1s22s22p®3s23pf (khi hiém)

2. Bai tap minh hoa

Céch viét cau hinh electron

Phwong phap

- N&m chac céach viét ciu hinh electron nguyén t&r dwa vao nguyén ly virng bén, nguyén ly

Pauli va quy tadc Hund:
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+ Nguyeén ly Pauli: Trén mdt obital nguyén tlr chi cé thé chira ti da Ia hai electron va hai

electron nay chuyén dong tw quay khac chiéu nhau xung quanh truc riéng ctia méi electron.

+ Quy tac Hund: Trong cung mét phan I&p, cac electron sé phan bé trén cac obital sao cho

s6 electron déc than la tdi da va cac electron nay phai ¢ chiéu tw quay giébng nhau.

+ Nguyén ly virng bén: O trang thai co ban, trong nguyén t& cac electron lan lwot chiém

cac obital cé mirc ndng lwong tr thap dén cao

* Cac buwdc viét cu hinh electron nguyén tir

+ X&c dinh sb electron trong nguyén t.

+ Phan bb cac electron theo trat tw mirc ndng lwong AO tang dan.
+ Viét cau hinh electron theo thr tw cac phan I&p electron trong mét 16p.
Vi du: *Fe.

+ C0 26e

+ Viét theo trat tw mirc ndng lvong AO tang dan:

1s? 2s? 2p® 3s? 3p°® 4s2 3d°

+ Sau d6 viét lai theo tht tw cac phan 16p electron trong 1 16p:
1s? 2s? 2p® 3s? 3p°® 3d° 4s?

+ Viét gon: [Ar] 3d° 4s2

* Cha y:

+ Trat tw cac mirc ndng lwong AO tang dan nhu sau:

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

+ Dang (n — 1)d*ns? chuyén thanh (n — 1)d°ns?

(n — 1)d®ns? chuyén thanh (n — 1)d°ns?

* Dwa vao sb electron & 1&p ngoai cung dé suy ra tinh chat cta nguyén té héa hoc.
Sb electron I&p ngoai cung:

1, 2,3 — Kim loai

4 — Kim loai hoac phi kim

5, 6, 7 — Phi kim
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8 — Khi hiém

So db6 hinh thanh ion nguyén to:

M — M™ + ne

X+ me — X™.

Bai 1: Cho biét sb electron téi da trong 1 1&p, 1 phan l1ép

Hwéng dan giai

* S6 electron ti da trong mot phan 16p
+ Phan 16p s chiva t6i da 2e

+ Phan I6p p chira t6i da 6e

+ Phan I6p d chira t6i da 10e

+ Phan I6p f chiva tbi da 14e

* 86 electron tdi da trong mét 1op

+ L&p thtr nhét c6 tdi da 2e

+ L&p thiy hai c6 téi da 8e

+ L&p thtr ba c6 tdi da 18e

Bai 2: Nguyén tlr X c6 ky hiéu 26°°X. Cho cac phat biéu sau vé X:

(1) Nguyén tlr ctia nguyén td X c6 8 electron & I&p ngoai cung.
(2) Nguyén tlr ctia nguyén td X c6 30 notron trong hat nhan.
(3) X Ia mot phi kim.

(4) X la nguyén tb d.

Trong céc phat biéu trén, nhirng phat biéu dung 1a?

A. (1), (2), (3) va (4).

B. (1), (2) va (4).

C. (2) va (4).

D. (2), (3) va (4).

Hwéng dan giai
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Do ¢6 s chén mrc NL nén electron dwgc phan bé nhw sau:
1522522p®3s23p° 4523d°

CAu hinh electron clia X: 1s22s22p®3s23p°3d®4s2hay [Ar] 3d%4s?
- Sb e 1&p ngoai cung la 2 do d6 X 1a Kim loai
-N=A-Z2=56-26=30

- Electron cubi ciing phan b trén phan I¢p 3d nén X 1a nguyén tb d.
= Chon C.

Bai 3: CAu hinh electron nao sau day viét sai?

A. 1s22s5%2p°®

B. 1s22522pf3s23p%4s?

C. 1s22s22pb3s?3p®4s24p°

D. 1522s?2p®3s23pf3d34s?

Hwéng dan giai

Céu hinh 1s22s2pf3s23p®4s24pS thiéu phan 16p 3d. Trudc khi electron dwoc dién vao phan

|&p 4p phai dién vao phan 16p 3d.
= Chon C.

Bai 4: Mét nguyén tir clia nguyén té X c6 3 16p electron. L&p ngoai cling c6 4 electron. Xac

dinh sé hiéu nguyén tir ctia X. Viét cau hinh e cta X
Hwéng dan giai

Z=2+8+4=14

C4u hinh e cla X 1a 1s22s2p®3s23p?

Bai 5: Mot nguyén t6 d co 4 16p electron, phan I&p ngoai ciing da bao hoa electron. Téng

sb electron s va electron p ctia nguyén tb nay Ia

Hwéng dan giai

Nguyén t6 d c6 4 I&p electron — electron cudi cung trén phan I&p 3d.
C4u hinh electron clia nguyén t6 nay c6 dang: 1s22s22p%3s23p%3d*4s2.

Vay téng sb electron s va electron p la 20
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3. Luyén tap
3.1. Bai tap twluan

Cau 1: Cho céac day nguyén t6 ma mdi nguyén t6 dwoc biéu dién bang sb hiéu nguyén ti
twong Ung. D&y nao sau day chi gdm cac nguyén td ma nguyén t&r cé clung sb electron &
I&p ngoai cung?

Cau 2: X la nguyén td p. Biét rang trong nguyén ttr X, sé electron p nhiéu hon sé electron s
la 9. S6 electron & I&'p ngoai ciing cta X 1a?

Cau 3: Mét nguyén t6 d cé 4 16p electron, phan 1&p ngoai cung da bao hoa electron. Tdng

sb electron s va electron p clia nguyén té nay 1a?

Cau 4: Hay viét cu hinh electron clia cac nguyéntb c6 Z=20,Z2=21,2=22,Z=24,Z =

29 va cho nhan xét ciu hinh electron ctia cac nguyén t6 dé khac nhau nhw thé nao ?

Cau 5: Nguyén t&r Fe c6 Z = 26. Hay viét cau hinh elctron clia Fe. Néu nguyén t& Fe bi méat

hai electron, méat ba electron thi cac ciu hinh electron twong &ng sé& nhuw thé nao ?
3.2. Bai tap trac nghiém

Cau 1: Nguyén tt X c6 ky hiéu 26°°X. Cho cac phat biéu sau vé X:
Nguyén t&r ctia nguyén t6 X cé 8 electron & I&p ngoai cung.
Nguyén t&r ctia nguyén t6 X c¢é 30 notron trong hat nhan.

X'la mét phi kim.

X 1a nguyén t6 d.

Trong cac phat biéu trén, nhirng phat biéu dung 1a?

A. (1), (2), (3) va (4)

B. (1), (2) va (4)

C.(2)va(4)

D. (2), (3) va (4)

Cau 2: CAu hinh electron clia nguyén tlr nguyén t6 X c6 dang [Ne]3s23p2. Phat biéu nao
sau day la sai?

A. X & 6 sb 15 trong bang tuan hoan

B. X 1a mét phi kim
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C. Nguyén t& cia nguyén t6 X c6 9 electron p

D. Nguyén t&r ctia nguyén t& X cé 3 phan 16p electron
Cau 3: C4u hinh electron nao sau day viét sai?

A. 1s22s22p°®

B. 1522522pf3s23p%4st

C. 1s22s22pb3s?3p®4s24p°®

D. 1s22s?2p®3s23pf3d34s?

Cau 4: Nguyén tir Ca c6 sb hiéu nguyén ttr Z = 20. Khi Ca tham gia phan trng tao hop chat

ion, ion Ca?* ¢ cAu hinh electron Ia:
A. 1s22s5%22p63s23p°

B. 1s22s22pf3s23p“*4s?

C. 1s?2s22pb3s?3p®4s24p?

D. 1s22s%2p®3s23pf4st

Cau 5: Nguyén t&r X, ion Y2* va ion Z" déu c6 cau hinh electron 1a 1s22s22p°®. X, Y, Z & kim

loai, phi kim hay khi hiém?

A. X: Phi kim; Y: Khi hiém; Z: Kim loai
B. X: Khi hiém; Y: Phi kim; Z: Kim loai
C. X: Khi hiém; Y: Kim loai; Z: Phi kim
D. X: Khi hiém; Y: Phi kim ; Z: Kim loai .
4. Két luan

Sau bai hoc can nam:

e Su sap xép céac electron trong vé nguyén tlr ciia cac nguyén td nhw thé nao?

e Cach viét ciu hinh electron nguyén tlr, dac diém cua electron I&p ngoai cling
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