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NANG LUQONG CUA CAC ELECTRON
TRONG NGUYEN TU S
CAU HINH ELECTRON NGUYEN TU

» Trong nguyén ti, cac electron chiém nhing mifc ning
lugng nao ? Trinh tu sip x&p cac mifc ning lugng nay
ra sao ?

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

e Cau hinh electron nguyén tir la gi ? Cach viét ciau hinh
electron nguyén tif nhu thé nao ?

I - NANG LUQNG CUA ELECTRON TRONG NGUYEN TU

1.

26

Mirc nang luong obitan nguyén tir

Trong nguyén tir, cic electron trén moi TPy 6 2
obitan c6 mot mie nang lugng xdc G i e
dinh. Ngwini ta goi mifc ndng luong nay NEE mmEEE L aamEm
la mutc ndng lwong obilan nguyén i .

(mifc ning luong AQ).

FENE B E
Cic electron trén cdc obitan khdc nhau
ciia cing mot phan Idp 6 nang lugng
nhu nhau. Thi du : Ung vdi n = 2, ta co
2 phan 16p 1a 2s va 2p. Phan ldp 2s chi
¢t mot obitan 2s, con phian 16p 2p ¢6
3 obitan : 2p,, 2p,. 2p,. Céc electron
ciia cic obitan p trong phan 16p nay tuy
co sit dinh hudng trong khong gian khic
nhau, nhung ching cé cing mic nang
lhrgng AO.
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. Trat tir cic mi ning luong obitan 2 :

nguyén tr

Thirc nghiém va I thuyét cho thiy khi 6 Mgy oo qarnan hé ué ric nang g cla
hiéu nguyén tir Z tang, cic mifc nang
luwgng AO tang din theo trinh tr sau

Is 25 2p 3s 3p 45 3d 4p 5s 4d 5p 6s 41 5d 6p 7s 5f 6d...



Tir trinh tr mife nang legng AQO trén cho thiy khi dién tich hat nhéin ting co su
chén mige nang lugng, mic 4s trd nén thip hon 3d, mifc 55 thip hon 4d, 6s thip
hon 41, 5d....

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

Sur phiin b6 cic electron trong nguyén U luin theo nguyén i Pau-li, nguyén Ii
vimg bén va quy tic Hun (EHund).

1. Nguyén li Pau-li

a) O loong tir

DE biéu dién obitan nguyén tir mot cich don
gidn, ngudi ta con diung 6 vudng nho, duge goi
I 6 lwong tw. Mol 6 lugng tr dmg vai mot AO.
Thi du - Ung v6i n = 1 chi c6 mot obitan 1s, ta vé
mot O vudng. fhg v n = 2 ¢6 mdt obitan 2s vi
ba obitan 2p (2p,, 2p, va 2p,), ta v& mot & vuodng
thuoe phan 16p 2s va ba & vuong thuoe phan 16p
2p, ba 6 vudng nay duoc vé lién nhau, d€ chi ring
cic obitan 2p c6 cing mic nang luong AO, nhumg
cao hon AO —2s (hinh 1.12a va hinh 1.12b).

FPau-li (Wolfgang Pal)
{1900 - 1958)

[ ]

Oibitan 1s 25, 2py, 2py, 2p;
(a) ()
Hinh 1.12. Céc & lutng IF thg viin = Tvan=2

b) Nguyén li Pau-li

Trén mot obitan chi cd thé cé nhiéu nhdt la hai electron va hai electron nay
chuyén déng tie quay khdc chiéu nhau xung quanh truc riéng clia mii electron.
Nguisi ta biéu thi chiéu ty quay khic nhau quanh truc riéng ciia hai electron
bang 2 miii tén nho : Mot midi tén co chiéu di lén, mot mii tén co chiéu di
xuong. Trong mot obitan da co 2 electron, thi 2 electron do goi la electron ghép
doi (hinh 1.13a). Khi obitan chi c6 mot electron thi electron dé goi 1a electron
doc than (hinh 1.13b).
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{a) (B3}
2 elactron 1 electron
ghép dbi dic than

Hinh 1.13. Electron ghép dii v electron diic thdn

S0 electron téi da trong mot lép va trong mét phan lép

— 8¢ electron té1 da trong mét lap electron : Ta di biét 16p n co n? obitan. Mdi
obitan theo nguyén li Pau-li ¢6 t6i da 2 electron. Do d6 : Ldp n 6 tdi da 2 n?
eleciron.

— 8& electron 101 da trong mét phdn lop electron : Cling theo nguyén If Pau-li,
ta c6 thé bict duoc s6 electron t6i da trong mdt phan 16p. Phan 16p s chi c6 mot
obitan, vay chi co t6i da 2 electron. Phan 1ép p co 3 obitan nén co tdi da
6 electron, tirong tr phin Ip d ¢6 161 da 10 electron, phin Idp £ c6 t6i da 14 electron.
Ta c6 thé biéu dién s6 electron t6i da trong cédc phan 16p bing cdc 6 luong tir trén
hinh 1.14.

1 NI
(@) {b)

BN NN BN NN
(c) {d)

Hinh 1.14. 55 slectron {61 da trong cac phén dp
{a) Phin Idp s ; {b) Phin lap p ; () Phan lép d ; {d) Phin lép L.

Mot cach khdc, dé biéu dién trang thdi electron ciia obitan 1s chifa 2 electron ta
diing ki hiéu : 1s2. O day, s6 1 dimg bén trédi chi 16p n = 1, chir s chi obitan s,
s0 2 o phia trén bén phai chi s6 electron c¢6 chia trong obitan 1s. Gia sir phin
Ip 2p co 6 electron, ta viét : 2pb.

Cic phin lap : s2, pb, d'0, 14 ¢6 di s6 electron t6i da goi 1a phdn Idp bdo hod.
Con phén 16p chua di s6 electron t6i da goi 1a phdn lop chua bdo hod. Thi du
cdc phin lap s!, p3, d7, 12, ..

. Nguyén li vimg bén

0 trang thai co bdn, trong nguyén ti cdc electron chiém lan luot nhitng obitan
cd mitc ndng licong tix thdp dén cao.



Thi du :

Nguyén tie hidro (7. = 1) c6 1 electron, electron niy sé chi€m obitan 1s (AO-1s)
cO mifc nang luwomg thip nhat. Do d6 ¢6 thé biéu dién sur phin bd electron ciia
nguyén tir hidro 1a : 1s!; Bi€u dién bang 6 lugng tir 14

Neguyén tir heli (Z. = 2) ¢6 2 electron. Theo nguyén I Pau-li, hai electron nay
ciing chiém obitan 1s c6 mifc nang leong thip nhat. Bai vay su phan ba electron
trén obitan cia heli 14 152 —

Neuyén tw liti (Z = 3) ¢6 3 electron, 2 electron trirde chi€m obitan 1s va da bao
hoa, electron con lai chi€m obitan 2s ti€p theo c6 mitc nang lwong cao hon. Do
do sur phan ba electron trén cdc obitan cia liti 14 :

t

E;'

15225 — (14
152

Mot cich tuong tur, ta c6 thé viét dugc su phin bd electron trén cic obitan cla
cdc nguyén 1o ti€p theo. Thi du :

N

252

Be(Z=4):1s2282 — (1}

1g®

, [
B(Z=5):1s22s22p!' - |1} ot

1s?
Tuy nhién, khong nhit thiét lic nio ciing phai biéu dién cic AO-2p phai cao
hon AO-2s, ... vi s€ cong kénh. Nguii ta chi biéu dién su cao, thip clia cic 6
lhong tir khi céin thé hién mifc nang luong khéc nhau clia timg phan 16p electron.

. Quy tic Hun

Trong ciing mdét phdn lop, cdc electron sé phdn bd trén cde obitan sao cho
sd electron déc thdn la 161 da vd cde electron ndy phdi c6 chiéu e quay
giong nhau.

“Thi du si phian b6 electron trén cdc obitan ciia nguyén tir cachon, nitd nhu sau :

"Rk gttt
cz=6: [B :j 297 NZ=7: [i¥ % 297
152 1s?

Cic electron doc than trong mot nguyén tir duge ki hi¢u bang cic mii tén cing
chiéu, thuomg duge viét hudng lén trén.
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Il - CAU HINH ELECTRON NGUYEN TU

1.
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C3u hinh electron nguyén tr

Cdu hinh electron nguyén i biéu dién si phéin bé electron trén cdc phdn ldap
thugc cac lop khac nhau.

Quy wdc cach viét cau hinh electron nguyén i :

— 86 thir tr 1p electron duge viét bang cic chirs6 (1, 2, 3, ...)

— Phan 16p duoc ki hi¢u biing chir cdi thudmg (s, p, d, ).

— 56 electron dugc ghi bing chi 86 & phia trén, bén phai ki hi¢u cia phin
Iap (s2, p2, ...).

Cdch viét cdu hinh electron nguyén nr :

— Xac dinh s0 electron ciia nguyén tir.

~ Cic electron dugc phan bé theo thir t tang din cic mic nang luong AO, theo
cdc nguyén li va quy tic phan bé electron trong nguyén tir.

— Viét cdu hinh electron theo thit tir cac phén I6p trong mot 16p va theo thir tr
ciia cac 1dp electron.

Thidu :

Na (Z = 11) co 11 electron. Cdu hinh electron cia Na nhu sau : 1s? 2522p63s!
Fe (Z = 26) co 26 electron. Do ¢ s chén mifc nang luong, cic electron duoc
phan bé nhur sau : 1522522p%3523p04523d%

Sau dé phai sap x€p cic phin 16p theo timg 16p : 1522522p63523ph3d6452
Hoac viét gon la : [Ar] 3d%4s2,

[Ar] Ia ki hiéu cdu hinh electron nguyén tir clia nguyén td agon, 1a khi hi€ém gin
nhét dimg trude Fe.

. C4u hinh electron nguyén tir ciia mét sd nguyén td

Dua vao céic nguyén i vd quy tic néu & trén ta c6 thé xdy dung ciu hinh
electron nguyén tif cua cic nguyén té6 khic. Dudi diy 1a céu hinh electron
nguyén tir ctia 20 nguyén té ddu tién trong bing tudn hoin (bang 1.2).



Bing 1.2

Cau hinh electron nguyén tir cila 20 nguyén td diu tién trong bang
tudn hoan

Nguyén Céu hinh Céu hinh electron
Z| o electron viét dudi dang 6 lugng tir
1 H 1s’ [1]
s He 1s? @
3 Li 15 21
4 Be 15% 2¢2 1]
5 B 1s? 252 2p° @ |I|:|:|
6| ¢ 1% 252 2p? [ [ ]
7 N 1g? 252 2p° @
gl © 1s% 257 2p* [t [11]
al F 1s? 252 2p°
10| Ne 1s? 257 2p° 1]
11| Na 152 252 2pF 3¢
12| Mg | 15?252 29" 352 (1]
E Y 152 252 2p5 352 3p' [0 [ (e e O 1
14| si 1% 257 2p® 357 3p? 1] [ T ]
15| P 152 252 2p6 352 3p° (0] [] (e [ e [ Tt
®B| s 1s? 257 2pF 357 3p*
7| e 152 252 2p8 352 3p° [ [ [HTH] 1]
1B A 152 252 2pb 352 3p5 [1] (1]
19 K 182 252 205 352 3p5 s [FOTETo] [l [ [ T 1 1 1 J[F]
20| ca 152 252 207 367 3pP4<? | (] [ [N EEE [ T T T 11
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3. Déac diém cia I6p electron ngoai clng
Cic electron & 16p ngoai cung quyé€t dinh tinh chét hod hoc ciia mot nguyén 6.

a) i véi nguyén tir cla cac nguyén 16, s6 electron 1dp ngoai cing t6i da la 8. Cic
nguyén tir co 8 electron ldp ngodi cing déu rat bén vimg, ching hiu nhw khong
tham gia vao cic phan tmg hod hoc. D6 I cic nguyén tir khi hiém (trir He ¢6 s6
electron 1dp ngoai cung 1a 2).

b) Cic nguyén tr co 1, 2, 3 electron & 16p ngodi ciing 14 cic nguyén tir kim loai (trir
H, He va B).

¢) Cic nguyén tir co 5, 6, 7 electron & I6p ngoai cing thudmg la cic nguyén tir
phi kim.

d) Cic nguyén tir cé 4 electron & 1dp ngoai ciing co thé 1a nguyén tir kim loai hay
phi kim.

BAI TAP
1. Hay ghép céu hinh electron & trang thai co ban védi nguyén tir thich hop
Cau hinh electron Nguyén tr
A. 1522522p5 a. Cl
B. 1s22522p4 b.S
C. 1522522pB3523p4 c. 0
D. 1s22522pB3s23p5 d. F

2. Su phan bd electron trong nguyén tif tudn theo nhitng nguyén Ii va quy tac gi ? Hay
phat bidu cac nguyén I va quy tic db. Ly thi du minh hoa.

3. Tai sao trong so dd phan bd electron ctia nguyén tir cacbon (C : 1s22s22p?), phén I6p
2p lai biéu dién nhusau: | 1|1

4. Hay viét cdu hinh electron clla cdc nguyén Wfcb Z2=20,Z=21,Z2=22,Z2=24,Z2=29
va cho nhén xét cdu hinh electron cdia cac nguyén tr dé khac nhau thé nao ?

5. Hay cho biét s6 electron I8p ngoai cling cla cac nguyén tr H, Li, Na, K, Ca, Mg, C, Si, O.

6. CAu hinh electron nguyén tif ciia c4c nguyén t5 K (Z = 19) va Ca (Z = 20) o6 dac diém gi ?

7. Viét cau hinh electron clia F (Z = 9), CI (Z = 17) va cho biét khi nguyén tif clia ching
nhén thém 1 electron thi Iop electron ngoai cing co dac diém gi.
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