BAIS
CAU HINH ELECTRON NGUYEN TU
Tém tit trong tim Iy thuyét:
I. Thi tw cac mirc nang lwgng trong nguyén ti:
Cic electron trong nguyén tir ¢ trang thai co ban 1an luot chiém cac mic ning luorng tir thip dén cao.

- Thir tu sdp xép cac phén 1op theo chiéu ting cua ning lvong duoc xac dinh bang thue nghiém va

1y thuyét:
1s2s2p 3s 3p4s 3d 4p S5s 4d 5p 6s ...
II. Ciu hinh electron nguyén tir:
1. CAu hinh electron ciia nguyén tir:
Cau hinh electron cuia nguyén tir biéu dién sy phan b electron trén cac phan 16p thude cac 16p khéc nhau.
- Ngwoi ta quy wéce cach viét cau hinh electron nguyén ti nhw sau:

+ 86 thi tu 16p electron duoc ghi bang chir sb (1, 2, 3,...)

+ Phan 16p duoc ghi bang cac chir cai thuong (s, p, d, . )

+86 electron trong mot phan 10p duoc ghl bang s & phia trén bén phai phan 16p (s, p°,...).

- Cach viét cAu hinh electron nguyén tir gom cac bwoc sau:

Buwéc 1: Xac dinh sé electron ciia nguyen (e =2).

Budrc 2: Cac clectron dwoc phan bé 1an luot vao cac phén 16p theo chiéu tang cua nang lwong trong
nguyén tir (1s2s2p3s3p3p4s3d4p3s...) va tudn theo quy tic sau: phan 1p s chira tdi da 2 electron; phan 16p
p chira t6i da 6 electron; phan 16p d chira téi da 10 electron; phan 16p f chira t6i da 14 electron. (SJI — sz’
pl-ptd—adv...)

Buwdée 3: Viét cau hinh electron biéu dién sy phan bd electron trén cac phan 16p thude cac 16p khac nhau

(1s2s2p 3s3p 3p 3d4s...)
Vi du: Viét c4u hinh electron nguyén ti clia cac nguyén td sau:

Na(Z=11) Cl(Z=17)
Budcl:e=7=11 Buocl:e=72=17
Burge 2: phan bd mic nang luong Buwde 2 : phan bd mirc nang luong
1s* 28 2p6 3s! 1s” 2s 2p6 3¢’ 3p5
Burge 3: viét cau hinh electron Buée 3 : viét cAu hinh electron
1s” 25 2p6 35 1s” 28 2p6 35 3p5

Cach xac dinh nguyen to s, p,d, f
+ Nguyén t0 s: 1 nhiing nguyén to ma nguyén tir co electron cu01 cung dugc dién vao phan 16p s
+ Nguyén to p:1a nhitng nguyén té ma nguyén tir c6 electron cum cling duoc dién vao phan 16p p.
+ Nguyén to d: la nhitng nguyén to ma nguyén ti co electron cu01 cuing duoc dién vao phén 16p d.
+ Nguyén t4 f: 1a nhimg nguyén t6 ma nguyén tir cd electron cudi cung duoc dién vao phan 1ép f.

Dé thu gon mét sé trwdng hop viét céu hinh electron qud dai
Ne (Z = 10) cau hinh electron 1s® 2s* 2p® =>cau hinh electron thu gon [Ne/
Ar (Z = 18) cau hinh electron 1s* 2s* 2p° 3s® 3p® —>cau hinh electron thu gon [Ar/

Ciu hinh electron Céu hinh electron thu gon | Nguyén té
Na (Z=11) 1s” 287 2p° 38! [Ne] 3s’ Nguyén t0 s
Cl(Z=17) 1s” 25" 2p° 3s” 3p° [Ne] 3s” 3p° Nguyén to p
Fe (Z = 26) 1s” 257 2p° 3s” 3p®3d° 4s” [Ar] 3d° 4s° Nguyén to d

2. Ciu hinh electron nguyén ti ciia 20 nguyén to dau:
(SGK)

3. Dic diém cua lép electron ngoai cung:

Ddi v&i nguyén tir ctia tit ca cac nguyén to, 1op electron 16p ngoai cling c6 nhiéu nhat 8 electron.

- Céc nguyén tir co 8 electron & 16p ngoai ciing (ns’np®) va nguyén tir heli(1s”) khéng tham gia vao cc
phan Bng(trr trong mét s diéu kién dic biét). D6 13 cac nguyén tir clia cac nguyén to khi hiém.

- Cac nguyén tit ¢ 1, 2, 3 electron 16p ngoai cung dé nhudng electron thudng la nguyén tit clia cac
nguyén té kim loai (trir H, He va B).

- Cac nguyén tit ¢o 5, 6, 7 electron 16p ngoai ciing d& nhén electron thudng la nguyén tir cia cac
nguyén té phi kim.



- Cac nguyén tir c¢o 4 electron ngodi cimg c6 thé 1a nguyén tir cua nguyén td kim logi hoic phi kim

(xem bang tuin hoan).

Nhue viy khi biét cdu hinh electron cita nguyén tit ¢é thé duw dodn dwoc loai nguyén té do.

Hai trwong hop dic biét thwong gap

Trwong hop 1:
Viét cdu hinh electron ciia Cr(Z = 24)
Buocl:e=7=24
Bude 2 phan bd muc nang lwong
1s* 287 2p° 3s? 3p® 457 3d*
— 15 25° 2p° 35° 3p° 45" 3d°
Buée 3 viét cau hinh electron
1s” 257 2p° 3s? 3p° 3d°4s’

Trwong hop 2:
Viét cau hinh electron ctia Cu(Z = 29)
Buoc1:e=7=29
Buréc 2 phan bd mirc ning luong
1s* 287 2p°® 3% 3p®4s”3d°
— 15 25° 2p° 35° 3p® 45" 3d"’
Buée 3 viét ciu hinh electron
1s? 2s” 2p°® 3s? 3p® 3a'%4s"

Bai tip ciing co : Viét cau hinh electron, xdc dinh so lop electron, kim loai hay phi kim
va cdu hinh thu gon ciia cdc trivong hop co so hiéu nguyén tir sau:

a)X(Z=11)
Buocl:e=7=11
Bude 2 phan bé muc ning Irong
1s* 25 2p6 3s'
Buwée 3 viét cau hinh electron
1s* 2s% 2p°® 3s' = c4u hinh electron thu gon: [Ne] 3s’
X co 3 Iop electron, X la kim loai vi c6 1 electron I6p ngodi ciing.

b) X (Z=16) ( Bai tdp 2 SGK trang 27)
Buocl:e=7=16
Bude 2 phan bd muc ning lrong
1s” 2s 2p6 35’ E’up4
Buwdée 3 viét cau hinh electron
1s” 25> 2p° 3s® 3p* = cAu hinh electron thu gon: [Ne] 3s° 3p”
X co 3 lop electron, X la phi kim vi cé 6 electron lop ngodi cung.

) X(Z=12)
Bude1:e=7=12
Buée 2 phan bé muc nang lwong
1s* 2s% 2p° 3s5°
Burée 3 viét cau hinh electron
1s* 2s% 2p® 3s* = cau hinh electron thu gon: [Ne] 3s*
X co 3 I6p electron, X la kim loai vi co 2 electron Iop ngodi ciing.

d) X(7Z=26)

Budc 1: e=7Z=126
Buwrée 2 phan b6 muc nang lwong

1s” 25” 2p° 3s” 3p° 45 3d"°
Buwéc 3 viét cau hinh electron ’

1s” 25” 2p° 35 3p®3d® 45’ = cdu hinh electron thu gon: [Ar] 3d° 4s”

X c6 4 Iop electron, X la kim logi.
BAI TAP VE NHA
Lam het bai tap 3,4,5,6 — SGK trang 28



BAI TAP VE CAU HINH ELECTRON

Ciu 1. Electron thudc 16p nao sau day chira tdi da 8 electron ?

A.16pK. B. 16p L. C. 16p N. D. 1ép M.
Ciu 2. Cau hinh electron cila nguyén tit Ca (Z= 20) & trang thai co ban la

A. 1572572p%3s%3p°3d°. B. 1s25"2p®3s%3p%4s!.

C. 15°25"2p%35"3p%4s”. D. 15°25™2p%3s’3p®3d'4s".
Ciu 3. Cho biét nguyén tit Clo ¢6 Z=17, ciu hinh electron cta ion CI la:

A. 1s” 2s” 2p°® 35° 3p° B. 1s” 2s” 2p°® 3s” 3p*

C. 1s* 25° 2p° 357 3p° D. 1s® 25° 2p° 3s° 3p° 4s'
Ciu 4. C4u hinh electron nao sau day cua kim loai.

A. 1s% 287 2p°® 35% 3p° B. 1s? 2s% 2p° 3s% 3p*

C. 1s% 25 2p° 35° 3p° D. 1s” 25 2p° 357 3p° 4s'

Cau 5. Nhan dinh nao sau day ding

A. Céc nguyén té ¢ 1,23 electron 1¢p ngoai cuing déu 1a kim loai.

B. Cac nguyén t p déu 1a phi kim.

C. Kim loai d& nhudng electron dé tré thanh ion dwong.

D. Nguyén t6 X ¢d Z = 15, X 1a phi kim.
Cau 6. Céu hinh nao sau day viét khéng dung?

A A 157 257 2p° 357 3p° B. 1s? 2s% 2p°® 3s% 3p°

C. 1s% 25% 2p° 3s° 3p®4s” 4p' D. 1s” 25 2p° 35” 3p° 4s'
Ciu 7. Cho biét nguyén tir X ¢6 Z = 11. X thudc nguyén té nao?

A.s. B.P. C.D. D.f
Ciu 8. Cho biét nguyén tir X ¢6 Z = 16. X thude nguyén té nao?

A.s. B. p. C.d. D.f
Ciu 9. Cho biét nguyén t6 X c6 Z = 19. Nhan dinh ndo sau dy khéng ding

A. X thudc nguyén td s. B. X 1a kim loai.

C. X ¢ 16p thur 3. D. X dé nhuong electron.
Cau 10. Cho biét nguyén t6 X c6 Z = 15. Nhan dinh nio sau diy ding

A. X thudc nguyén td s. B. X 1a kim loai.

C. X dé nhin electron. D. X dé nhuong electron.

Ciu 11. Céu hinh electron & trang thai co ban ciia nguyén tir nguyén t6 X c6 téng sb electron trong cac
phén 16p p 13 7. Nguyén t6 X 1a
A. O (Z=8). B. Cl (Z=17). C. Al (Z=13). D. Si (Z=14).

Ciu 12. Cau hinh electron & trang thai co ban cia nguyén tir nguyén t6 X co téng sb electron trong cic
phan 16p p 13 11. Nguyén t6 X 1a
A. O (Z=8). B. Cl (Z=17). C. Al (Z=13). D. Si (Z=14).
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Cau 13. Cho s6 hiéu Z=20,Z =15,Z =8, Z = 16. S6 hiéu nguyén t6 nao thude nguyén to's
A.7Z=15. B.Z=20. C.7Z=28. D.7Z=16.
Ciu 14. Cho cac sé hiéu Z=120,Z=15,Z=8,Z =16, Z=17, Z = 12. S truong hop ma tong sb electron

trén phan 16p s 1a 6 electron

Al B. 2. C.3. D. 4.
Cau 15. Cho céc ciu hinh sau:

(1) 1s% 28% 2p°® 3s% 3p° 4s' (2) 1s* 28% 2p° 357 3p°

(3) 1s* 25 2p°® 3s' (4) 15> 25 2p° 3s” 3p° 4s”

(5) 1s? 287 2p° 3s% 3p®3d° 45
Sé cau hinh d& nhudng electron 1a
A. 4. B. 2. C.1. D. 3.
Ciu 16. Nguyén tir X c6 tdng s hat 13 34, trong d6 sé hat mang dién nhiéu hon sé hat khéng mang dién 13
10. Nhan dinh nao sau day khong ding?
A. X thudc nguyén td s. B. X 1a kim loai.
C. X dé nhin electron. D. X dé nhuong electron.

Huéng din giai

Taco:p=e=7Z
2p+n=34 p=/L=11
=
2p—n=10 n=12
n=12,p=e=2Z=11
15225221}6351

Vi e lelectron cudi cung dién vao phén 16p s nén goi 1a nguyén t6 s nén dap an A ding.
Ldép ngoai cung co 1 electron nén X 1a kim loai nén dap an B ding.

X 1a kim loai dé nhuwong electron nén dap an C sai.

X 1a kim loai d& nhuong electron nén dap an D dung.

—> chon C.

Ciu 17. Hai nguyén t6 X va Y ¢6 tong sb proton 1a 17 trong dé sd proton ciia X nhiéu hon sé proton cua Y
la 3. Nhén dinh nao sau diy ding
A. X 1a kim loai, Y 13 phi kim. B. X va Y déu thudc nguyén té p.
C. X va'Y déu thude L1op thr 3. D. Cong thire tong quat ciia X va Y 1a X,Y.

Hwéng din giai

Zo+Z, :17:> Z,.=10
Z.,—7Z,=3 Z, =1
Z.. =10; cau hinh electron 1s°2s°2p°®, X & 16p thit 2, 1a khi hiém vi c6 8 e 16p ngoai ciing
Z,=17; cau hinh electron 1s*2s”2p°, X & 16p thit 2, i phi kim vi ¢6 5 e 16p ngoii ciing
X 14 khi hiém, Y 13 phi kim dap 4n A sai.
Dua vao cau hinh X va Y 1a déu thudc nguyén t5 p nén dép an B ding=> chon B.
X va'Y déu thude 16p thir 2 nén dap an C sai.
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Vi X 1a khi hiém nén cong thitc nén céng thitc do sai.

= chon B.
Cau 18. Nguyén tir R ¢6 téng sb hat 1a 36, trong d6 sb hat khong mang dién tich bang 50% sb hat mang

dién. Nhan dinh nao sau day khong diang.
A. R c6 sb mang dién bang sé hat khéng mang dién.  B. Nguyén té R ¢6 2 electron & 16p M.

C. R c6 3 16p electron. D. R dé nhuong electron tao thanh ion duong.
Huwéng dan giai
Taco:p=e=7Z
2p+n=36 poZ-12
”'2120 =50 {n— 12
n=12,p=e=272=12
1522522116352

S6 notron bang sé proton nén dép an A sai.

Ldop M 1a 16p thit 3 ¢d 2 electron ngodi cung nén dap an B dang.
R co 3 16p electron dap an C ding.

R 12 kim loai nén dé nhudng electron dap 4n D ding,

= chon A.

Ciu 19. Hai nguyén t0 X va Y nam k¢ tiép nhau trong bang tuan hoan va thudc cung mot chu ki ¢o tong so

don vi di€n tich hat nhan la 23. Nhan dinh nao sau day ding

A. X 1a kim loai, Y 1a phi kim. B. X va Y déu thudc nguyén t6 s.
C. Trong 16p N ¢6 mét nguyén té chira 2 electron. D. 2 nguyén té déu d& nhén electron.

Huwéng din giai

Z, =11

ZX+ZY:23 ma ZY_Zx+1§{Zy_12

7. =11 = Viét cau hinh 1s*2s*2p°3s’

7, =12 = Viét cau hinh 1s°2s*2p®3s’

X va Y déu la kim loai nén dap an A sai.

X va'Y déu thudc nguyén té s nén dap an B ding.

Nguyén t6 Y & 16p tht 3(M) c6 2 electron nén dap an C sai.

X va Y déu la kim loai nén d& nhuong electron nén dap an D sai.

= chon B.
Ciu 20. Nguyén tir X co 5 electron & phan 16p s, nguyén tir Y co s6 hat mang dién nhiéu hon s6 hat mang

dién clia nguyén tit X l1a 8 hat. Nhan dinh nao sau day khéng ding

A. X 1a kim loai, Y 1a phi kim. B. Ciu hinh Y: 1s*2s2p°3s%3p’

C. Cau hinh X: 1s25*2p®3s' D. X vaY déu dé cho electron.
Hwéng dan giai

ViXco5Setrénphinlops = Z, =11 (1s2s*2p°3sh)

ViY c6 s6 hat mang dién nhiéu hon hat mang dién ciia X 1a 8 27, 27, =8 =7, =15

Ciu hinh X: 15*2s2p®3s'
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Ciu hinh Y: 1s*2s%2p®3s%3p°
Dua véo cau hinh X 1a kim loai Y 13 phi kim nén dap an A dung.
Ciu hinh Y: 1s*25?2p®3s*3p® nén dép 4n B dung.
Cau hinh X: 1s*25?2p°®3s' nén dap 4n C dung.
X d& nhuong electron, Y dé nhan electron nén dap an D sai.
= chon D.
Ciu 21. Nguyén tir X c6 phan 16p ngoai cung la 3p*, nguyén tit Y ¢6 phan 16p ngoai ctng 1a 4s”. Biét hiéu

s electron cia 2 phén 16p nay 1a 4. Biét X 1a phi kim. Nhan dinh nao sau diy diing.

A. X vaY déu thude 16p M . B. Cau hinh Y: 1s°2s*2p®3s%3p°
C. Cau hinh X: 1s25"2p%3s' D. X dé& cho electron va Y dé nhin electron.

Huwoéng din giai

1s*2s*2p®3s”3p™ vi X 1a phi kim nén x>3 ;voix=3 = y=1
Ciu hinh cia X: 1s72s%2p°®3s3p°

Ciu hinh cia Y: 15?2s%2p%3s?

X va'Y déu thudc 16p thir 3 nén dap an A dong.

CAu hinh cua Y 1a 1s?2s*2p®3s' nén dap an B sai.

CAu hinh cua X 1a 1s”2s*2p®3s?3p° nén dap an C sai.

X dé nhan electron, Y dé cho lectron nén dap an D sai.

—> chon A.

Ciu 22. Trong phéan tit XY co tong sé hat proton 1a 20. Biét s6 proton X nhiéu hon s6 proton ciia Y 13 4.
Nhan dinh nao sau day khdng dung.
A. X 1a kim loai, Y 1a phi kim. B. X ciu hinh electron 1s°2s*2p®3s’.
C. X va Y déu thudc nguyén t6 s. D.Y c0 6 e & lép ngoai cung.

Huwéng din giai

Z.+Z, :20:> Z, =12
Z.—Z, =4 Z, =8

Z,=12; cau hinh electron 1s*2s°2p°3s®, X & 16 thir 3, 1a kim loai vi c6 2 e 16p ngoai cing

Z, =8; cau hinh electron 1s°2s2p*, X & 16p thit 2, 1a phi kim vi ¢6 6 e 16p ngoai cing

X 1a kim loai, Y 1a phi kim dap an A dung.

X cau hinh electron 1s’2s*2p®3s® dap an B diing.

X thudc nguyén té s, Y thudc nguyén té p nén dép an C sai.

Y cd 6 e & 1dp ngoai cing nén dap an D ding.

= chon C.
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BAI TAP TU LUAN BAI CAU HINH ELECTRON

Ciu 1. Viét cdu hinh electron ciia cdc trudng hop c6 sé hidu nguyén ti: Z=11,Z=17,Z=19, Z =20, Z =
26.

Ciu 2. Nguyén tir X c6 tong sb hat 1a 40, trong d6 s6 hat mang dién nhiéu hon sé hat khong mang dién 1a
12.
a) Tim n, p, e, viét cAu hinh electron.
b) Xdc dinh s electron I&p ngoai cuing, 14 kim loai, phi kim hay khi hiém, d& nhuwong hay d& nhan.

Ciu 3. Hai nguyén t6 X va Y ¢ téng sb proton 1a 18 trong do sb proton ciia X nhiéu hon sb proton cia Y 1a
4,
a) Viét cau hinh electron cia X va Y.

b) Xéc dinh 16p electron ngoai cling ctia X va Y, X va Y 1a kim loai , phi kim hay khi hiém.

Ciu 4. Nguyén tit R ¢6 tong sé hat 14 60, trong dé sb hat khong mang dién tich bing 50% s hat mang dién.
a) Tim n, p, e, viét cAu hinh electron cia R.
b) Xéc dinh sb electron Iép ngodi cting cia R, R 13 kim loai hay phi kim.

Ciu 5. Nguyén tir X ¢6 5 electron & phén 16p s, nguyén tir Y ¢6 sé hat mang dién it hon s6 hat mang dién
cliia nguyeén tir X la 8 hat.
a) Viét cau hinh electron cua X va Y.

b) X, Y 1a kim loai hay phi kim hay khi hiém.



PAP AN BAI TAP TU LUAN BAI CAU HINH ELECTRON

Ciu 1. Viét cdu hinh electron ciia cdc trudng hop c6 sé hidu nguyén ti: Z=11,Z=17,Z=19, Z =20, Z =
26.
Huéng dan giai
(1) 15 2s” 2p°® 3s” 3p° 4s' (2) 1s* 25 2p° 3s” 3p°
(3) 1s% 287 2p° 35! (4) 1s* 2s% 2p° 3% 3p° 47
(5) 1s” 2s” 2p°® 387 3p®3d° 45
Ciu 2. Nguyén tir X ¢6 tong sb hat 1a 40, trong d6 sé hat mang dién nhiéu hon sé hat khong mang dién 1a
12.
a) Tim n, p, e, viét cau hinh electron.
b) Xéc dinh s6 electron 1ép ngoai cting, 14 kim loai, phi kim hay khi hiém, d& nhwrong hay d& nhan.

Huéng dan giai

Taco:p=e=Z
2p+n=40 p=Z=13
p—
2p—n=12 n=14
ayn=14,p=e= 7Z=13
15225221)63523[)1
b)

Ldép ngoai cung ¢o 3 electron nén X 1a kim loai.

X 1a kim loai d& nhuong electron.

Ciu 3. Hai nguyén t6 X va Y ¢o téng sd proton 1a 18 trong d6 sb proton ciia X nhiéu hon s6 proton cia Y 1a
4,
a) Viét cau hinh electron cua X va Y.

b) Xac dinh 16p electron ngoai cing ciia X va 'Y, X va Y 1a kim loai , phi kim hay khi hiém.

Huwéng dan giai

{ZX+ZY _18:{2)( =11
¥
a)
7, =11; cau hinh electron 1s*2s°2p°3s”.
Z,=T7; cAu hinh electron 1522522p3.
b)
X c6 3 1op electron, X 1a kim loai vicé 1 e 16p ngoai cung.

Y c¢6 3 16p electron 2, Ia phi kim vi ¢6 S e 16)p ngoai ciing.




Ciu 4. Nguyén tir R ¢6 tong s hat 1a 60, trong do s hat khong mang dién tich bang 50% s hat mang dién.
a) Tim n, p, e, viét cau hinh electron ciia R.
b) Xéc dinh s electron 16p ngoai cing ciia R, R 14 kim loai hay phi kim.

Huwéng dan giai

Taco:p=e=7
2p+n=060
}ioon p=2=20
, =
T —50  |n=20
2p
a)
n=20,p=e=2=20
15225221)63523[)6452
b)

R c0 2 electron ngoai cung — R 13 kim loai.

Ciu 5. Nguyén tit X ¢6 5 electron & phén 16p s, nguyén tit Y ¢6 sé hat mang dién it hon sb hat mang dién
ctia nguyén tir X la 8 hat.
a) Viét cau hinh electron cia X va Y.
b) X, Y 1a kim loai hay phi kim hay khi hiém.

Huéng dan giai

a)
ViX co5etrén phin 16ps = Z, =11 (1s*2s*2p®3s")
ViY ¢6 s6 hat mang dién it hon hat mang dién cia X 1a 827, 27, =8=7,=7
Ciu hinh X: 1s%2572p®3s?
Céu hinh Y: 1s2s%2p’
b)
Dua vao ciu hinh X 13 kim loai vi ¢o 1 eletron 16p ngoai cing.

Dua vao cdu hinh Y 13 phi kim vi ¢6 5 electron 16p ngoai cling .




