NANG LUONG CUA CAC ELECTRON
TRONG NGUYEN TU e
CAU HINH ELECTRON NGUYEN TU

« Trong nguyén tir, cac electron chiém nhimng mifc ning
lugng nao ? Trinh ty sdp xép cac mifc ning lugng nay
ra sao ?

e Viéc phan bé cac electron trong nguyén tir tuan theo
nhitng nguyén li va quy tic nao ?

¢ C3u hinh electron nguyén tir 1a gi ? Cach viét cau hinh
electron nguyén tir nhu thé nao ?

Bai.

| - NANG LUONG CUA ELECTRON TRONG NGUYEN TU
1. Mdc nang luong obitan nguyén tur

Trong nguyén ti, cdc electron trén mébi TP 6d 5f
obitan ¢6 mot mitc nang luong xdc 5 o | anussEs 3
dinh. Nguoi ta goi mic niang luong nay g NUR mmEEE L ypmam 32
la mitc nang licong obitan nguyén tu ss MEN i 113
(mic nang luong AO). = -
Cic electron trén cédc obitan khdc nhau & "9 uid“ 18
cua ciing mot phan 16p cé nang luong
nhu nhau. Thidu : Ung véin=2,tac6 2 | . ann %
2 phan 16p 12 2s va 2p. Phan I6p 2s chi = | *
c6 mot obitan 2s, con phan 16p 2p c6 & ,
3 obitan : 2p,, 2p,, 2p,. Cdc electron § e nun 4
cua cic obitan p trong phan 16p nay tuy @
c6 su dinh hudéng trong khong gian khic %
nhau, nhung chiing cé cung miic ning i_.&f
luong AO.
1

2. Trat tu cac miic nang luong obitan ¢ :

nguyén tur

. - . . .. Hinh 1.11. M&i quan hé vé murc ndng lugng cla
Thyc nghiém va I thuyét cho thdy khi s6 céc obitan trong nhimg phén lop khac nhau

hiéu nguyén tr Z tang, cic mic nang
luong AO tang dan theo trinh tir sau :

Is 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f 5d 6p 7s 5f 6d...
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Tir trinh tu mitc nang lugng AO trén cho thdy khi dién tich hat nhan tiang c6 sy
chén mirc nang luong, mic 4s trés nén thap hon 3d, mifc Ss thdp hon 4d, 6s thép
hon 4f, 5d....

Il - CAC NGUYEN Li VA QUY TAC PHAN BO ELECTRON TRONG
NGUYEN TU

Su phan b6 céc electron trong nguyén tir tuan theo nguyén Ii Pau-li, nguyén Ii
vimg bén va quy tic Hun (F.Hund).

1. Nguyén li Pau-li

a) O luong tir
Pé biéu dién obitan nguyén tir mot cich don
gian, ngudi ta con ding 6 vuong nho, dugc goi
1a 6 luong ti. MOt 6 lugng tir timg véi mot AO.
Thi du : Ung v6i n = 1 chi c6 mot obitan 1s, ta vé
mot 6 vuong. Ung véi n = 2 ¢6 mot obitan 2s va
ba obitan 2p (2py, 2p, va 2p,), ta vé mot 6 vuong
thuéc phan 16p 2s va ba 6 vudng thudc phan 16p
2p, ba 6 vudng nay duge vé lién nhau, dé chi rang
cdc obitan 2p c6 cling mitc nang luong AO, nhung
cao hon AO —2s (hinh 1.12a va hinh 1.12b).

4 Pau-li (Wolfgang Pauli)
(1900 - 1958)

Obitan : 15 2s, 2p,, 2py, 2p;

(a) (b)
Hinh 1.12. Céc 6 lugng tf ing vdin=1van =2

b) Nguyén li Pau-li

Trén mot obitan chi ¢6 thé c6 nhiéu nhdt la hai electron va hai electron nay
chuyén déng tu quay khdc chiéu nhau xung quanh truc riéng ciia moi electron.
Ngudi ta biéu thi chiéu tu quay khic nhau quanh truc riéng cua hai electron
bing 2 mii tén nho : Mot miii tén c6 chiéu di lén, mot mii tén c6 chiéu di
xudng. Trong mot obitan di c6 2 electron, thi 2 electron d6 goi la electron ghép
déi (hinh 1.13a). Khi obitan chi c6 mot electron thi electron dé goi la electron
déc than (hinh 1.13b).
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c)
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(a) (b)
2 electron 1 electron
ghép doi ddc than

Hinh 1.13. Electron ghép ddi va electron doc than

S6 electron toi da trong mot I6p va trong mét phan 16p

— 86 electron t6i da trong mot lop electron : Ta di biét 16p n c¢6 n? obitan. Méi
obitan theo nguyén li Pau-li ¢6 t6i da 2 electron. Do d6 : Ldp n ¢6 t6i da 2 n?
electron.

— 86 electron 16i da trong mét phdn ldp electron : Ciing theo nguyén li Pau-li,
ta c6 thé biét dugc s6 electron t6i da trong mot phan I6p. Phan 16p s chi ¢6 mot
obitan, vay chi c6 t6i da 2 electron. Phén 16p p ¢6 3 obitan nén cé t6i da
6 electron, tong tur phan 16p d c6 t6i da 10 electron, phan 16p f ¢6 t6i da 14 electron.
Ta c6 thé biéu dién s6 electron t6i da trong cdc phan 16p bing céc 6 luong tir trén

hinh 1.14.
] [N

(@) (b)
d)

(c) (

Hinh 1.14. S6 electron t6i da trong céc phén lop
(a) Phan lop s ; (b) Phan l6p p ; (c) Phan lop d ; (d) Phan l6p f.

Mot cdch khic, dé biéu dién trang théi electron ctia obitan 1s chita 2 electron ta
ding ki hiéu : 1s2. O day, s6 1 dimg bén trdi chi I6p n = 1, chit s chi obitan s,
s0 2 & phia trén bén phai chi s6 electron c6 chifa trong obitan 1s. Gia sir phan
16p 2p c6 6 electron, ta viét : 2pb,

Céc phan 16p : s2, pb, d19, f14 ¢6 du s6 electron t6i da goi 1a phdn Iép bdo hoa.
Con phan 16p chua du s6 electron t6i da goi 12 phdn ldp chua bdo hoa. Thi du
cdc phan 16p s!, p3, d7, f12...

. Nguyén li vimg bén

0] trang thdi co bdn, trong nguyén i cdc electron chiém ldn luot nhitng obitan
co mutc ndng lugng tix thap dén cao.



Thidu :
Nguyén nit hidro (Z = 1) c6 1 electron, electron nay sé chiém obitan 1s (AO-1s)
¢6 miic ning luong thdp nhit. Do dé c¢6 thé biéu dién sy phan bg electron clia
nguyén tir hidro 14 : 1s! ; Biéu dién bang 6 luong tir 1a | 1

Nguyén tuc heli (Z = 2) c6 2 electron. Theo nguyén 1i Pau-li, hai electron nay
cuing chiém obitan 1s c¢é miic iiang lugng thap nhit. Boi vay su phan bé electron
trén obitan cua heli 1a 1s2 —»

Nguyén tit liti (Z = 3) c6 3 electron, 2 electron trude chi€ém obitan Is va da bao
hoa, electron con lai chiém obitan 2s ti€p theo ¢6 mifc nang lugng cao hon. Do
dé6 su phan b6 electron trén cdc obitan cua liti 1a :

15225} —» . 2:1

1s?
Mot cdch tuong tu, ta ¢ thé viét dugc su phan bo electron trén céc obitan cla
cidc nguyén to ti€p theo. Thi du :

Be(Z=4):1s22s — [l .

2s?
152
-
B(Z=5):1s22s22p' —» . 2z 20

1s?
Tuy nhién, khong nhit thiét lic nao ciing phai biéu dién cic AO-2p phai cao
hon AO-2s,... Vi sé cong kénh, Ngudi ta chi biéu dién su cao, thdp cla cic 6
lugng tir khi cdn thé hién mitc ning luong khédc nhau cua timg phan 16p electron.

. Quy tac Hun

Trong cung moét phan lép, cdc electron sé phdn bé trén cdc obitan sao cho
sé electron doc thdn la t6i da va cdce electron nay phdi c¢é chiéu tu quay
giéng nhau.

Thi du su phan bo electron trén cédc obitan cua nguyén tr cacbon, nito nhu sau :

Tt K
C(Z=6): .E 252 N@Z=7): .-

252 2p*
182 15%

Cic electron doc than trong moét nguyén tir duge ki hiéu biang cdc miii tén cling
chiéu, thudmg duge viét huéng 1én trén.



Il - CAU HINH ELECTRON NGUYEN TU

1. Cau hinh electron nguyén tir

Cdu hinh electron nguyén tit biéu dién su phdn bé’ electron trén cdc phdn lop
thuéc cdc lop khac nhau.

Quy woc cdch viét cdu hinh electron nguyén nr :

— 86 thit tu 16p electron dugc viét bang cic chir s6 (1, 2, 3...)

— Phan 16p duoc ki hiéu bing chit cdi thuong (s, p. d, f).

— S6 electron dugc ghi bing chi s6 & phia trén, bén phai ki hiéu cua phan
16p (s2, p2,...).

Cdch viét cdu hinh electron nguyén tit :

— Xic dinh s6 electron cua nguyén .

— Céc electron duge phan bo theo thit ti taing ddn cdc mitc nang lugng AQ, theo
cdc nguyén li va quy tdc phan b electron trong nguyén ti.

— Viét cdu hinh electron theo thit tu cdc phan Idp trong mét 16p va theo thir tu
cua céc 16p electron.

Thi du :

Na (Z = 11) c6 11 electron. C4u hinh electron ctia Na nhu sau : 152 2522p63s!
Fe (Z = 26) c6 26 electron. Do c¢6 su chén mitc nang luong, cic electron duoc
phan bé nhu sau : 1522s22p63s23p64523d0

Sau d6 phai sdp xé&p cdc phan 16p theo timg 16p : 1522s22p©3s23p63d64s?
Hodc viét gon 1a : [Ar] 3d%4s2.

[Ar] 1a ki hiéu cdu hinh electron nguyén tir ciia nguyén t6 agon, l1a khi hi€ém géin
nhdt ding trude Fe.

2. Cau hinh electron nguyén tir ciia mét sé nguyén to

Dua vao céc nguyén Ii va quy tic néu & trén ta c6 thé xay dung cfu hinh
electron nguyén tir cia cdc nguyén t6 khdc. Du6i day 1a cau hinh electron
nguyén tir ctia 20 nguyén t6 dau tién trong bang tuan hoan (bang 1.2).



Bang 1.2

Cau hinh electron nguyén tir cia 20 nguyén té dau tién trong bang
tuan hoan

Nguyén Céu hinh Céu hinh electron
Z| “wr electron viét dudi dang 6 lugng tir
1| H 1s! ‘
2 He | 12 (1]
3| u 152 2 K
4| Be | 15222 M
5| B 152 252 2p' [1] (1]
6| ¢ 152 252 2p? M |
7| N 1s2 2% 2p° (][RR
8| o 152 262 2p* Y
9| F 152 257 2p° 1 1]
10 Ne 152 252 2p° (1] (1] [Tt
11 Na 1s? 2s? 2p° 3s' | 2
12 Mg 152 252 2pb 352 . . - .
13| Al 152 252 2p® 352 3p' (0] (00 (O [ (11 1 |
14| si 152 252 2pF 352 3p? (1] (14 [T (9]
15| P 1s? 252 2p® 3s? 3p3 (4] (5] CROTESTes (38 [t 111t ]
16| s 152 252 2p5 352 3p* (0] (5] CEOTISTRE] (o] [0 1 11 ]
17| o 152 252 2p6 352 3pS (0] (50 (EVTERTR] (o9 [HOTeet 1]
18| Ar 152 252 2pF 3s2 3p8 (4] [19] (IR (1] [Tl
19| K 1s2 252 2p8 352 3p6 4s' | () () (RO ) B | [ T 1 T 1[¢)
20| ca | 1s?2s?2p°3s?3p%4s? | (] (NN ERIHUNERY N1 RN [ [ [ [ ][
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3. Dac diém cua l6p electron ngoai cung
Cic electron ¢ 16p ngoai cling quyét dinh tinh chit hod hoc clia mot nguyén t6.

a) D6i vdi nguyén tir clia cdc nguyén t6, so electron 16p ngoai cling t6i da la 8. Cic
nguyén tir c6 8 electron I6p ngoai ciing déu rdt bén vimg, ching hdu nhur khong
tham gia vao cdc phan ting hod hoc. D6 1a cac nguyén tir khi hi€m (trir He ¢6 s6
electron 16p ngoai cling la 2).

b) Cac nguyéntircé 1,2, 3 electron & 16p ngoai cung 1a cac nguyén tir kim loai (trix
H, He va B).

c) Cic nguyén tir c6 5, 6, 7 electron & 16p ngoai cing thuong la cdc nguyén tir
phi kim.

d) Cic nguyén tir c6 4 electron & I6p ngoai ciing ¢6 thé 12 nguyén tir kim loai hay
phi kim.

BAI TAP
1. Hay ghép céu hinh electron & trang thai co ban véi nguyén t{ thich hop
C4u hinh electron Nguyén tir
A. 1822s22p5 a. Cl
B. 1s22s22p4 b.S
C. 1522522p63s23p4 c.0
D. 1522522p63s23p5 d. F

2. Su phan bd electron trong nguyén tr tudn theo nhilng nguyén Ii va quy téc gi ? Hay
phat biéu cac nguyén li va quy tac d6. LAy thi du minh hoa.

3. Tai sao trong so dé phan bé electron cia nguyén tlr cacbon (C : 1s22s22p2?), phan 16p
2p lai biéu dién nhusau: | 1| 1

4. Hay viét cdu hinh electron clia cdc nguyén tirc6 Z=20,Z=21,2=22,Z=24,Z=29
va cho nhan xét cau hinh electron clia cac nguyén tir dé khac nhau thé nao ?

5. Hay cho biét sd electron Idp ngoai cling clia cac nguyén tr H, Li, Na, K, Ca, Mg, C, Si, O.
6. Cé&u hinh electron nguyén tf clia cac nguyén t8 K (Z = 19) va Ca (Z = 20) c6 dac diém gi ?

7. Viét cau hinh electron cla F (Z = 9), Cl (Z = 17) va cho biét khi nguyén t clia ching
nhén thém 1 electron thi I8p electron ngoai cliing c6 dac diém gi.
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