CAU TAO VO NGUYEN TU

» Trong nguyén tu, electron chuyén dong nhu thé nao ?

e Cdu tao v nguyén tir ra sao ? Thé nao la 16p, phan 16p electron ?
Mbi l6p, mdi phan lop c6 t6i da bao nhiéu electron ?

| - SU CHUYEN DONG CUA CAC ELECTRON TRONG NGUYEN TU

Nhimg nam diu cua thé ki XX, ngudi ta
cho ring cdc electron chuyén déng xung
quanh hat nhin nguyén tir theo nhimg
quy dao tron hay bau duc, nhu quy dao
cia cdc hanh tinh quay xung quanh
Mait Tréi. B6 1a mé hinh mau hanh tinh
nguyén tir cuia Ro-do-pho, Bo (N.Bohr) va
Zom-mao-phen (A.Sommerfeld).

M6 hinh nay c6 tic dung rit 16n dén su
phdt trién 1i thuyét cdu tao nguyén ti,

nhung khong ddy da dé gidi thich moi Hinh 1.6. M6 hinh mau hanh tinh
tinh chat clia nguyén tir nguyén tif cda Ro-do-pho, Bo va
: Zom-ma-phen

Ngay nay, ngudi ta da biét cic electron

chuyén dong rdt nhanh (t6¢ d6 hang nghin

km/s) trong khu vue xung quanh hat nhan

nguyén tir khong theo nhiing quy dao xdc dinh‘" tao nén vo nguyén .
S6 electron ¢ vO nguyén tir cia mot nguyén t6 ding bang s6 proton trong hat
nhan nguyén tir va cling bang s6 hiéu nguyén tir (Z) hay s6 thif tu ciia nguyén t6
d6 trong bang tudn hoan. Chang han, vO clia nguyén tir hidro (Z = 1) ¢6
1 electron, vo clia nguyén tir clo (Z = 17) ¢6 17 electron, vo ciia nguyén tir vang
(Z = 79) c6 tGi 79 electron,... Vay cdc electron duge phan b6 nhu thé nao ?

Cac két qua nghién ciru cho thdy ching phai phan b6 theo nhing quy luat
nhat dinh.

(1) Xem khii niém obitan nguyén tit (Bai doc thém “Kh4i niém vé obitan nguyén tir”, trang 22).



Il - LOP ELECTRON VA PHAN LOP ELECTRON

1. Lop electron
Céc electron trong nguyén tir ¢ trang thdi co ban lan lugt chi€ém cdc mic nang
luong tir thap dén cao va sdp x€p thanh timg 16p. Cic electron & gdn nhan hon
lién két bén chat hon véi hat nhan. Vi vay, electron ¢ 16p trong ¢6 miic nang
lugng thap hon so véi & cac 16p ngoai.
Cic electron trén cing mot 16p ¢6 mifc nang lugng gén bang nhau.
Xép theo thit ty mitc nang lugng tlr thap dén cao, cic 16p electron nay dugc ghi
bang cdc s6 nguyén theo thittun=1, 2, 3,4 ... voiten goi : K, L, M, N, ...
n= I 2 3 4
Ténlép K L M N

2. Phan I6p electron |
MGéi 16p electron lai chia thanh cdc phén 16p.
Céc electron trén ciing mot phan 16p ¢6 miic ning lugng bing nhau.
Céc phan 16p duge ki hiéu bang cdc chir cdi thuong s, p, d, f.
So phén 16p trong méi 16p bang s6 thir tw cua l6p do.
Lép thi nhat (16p K, n = 1) ¢c6 mot phan 16p, do 1a phan 16p 1s ;
Ldp thit hai (16p L, n = 2) ¢6 hai phan 16p, d6 1a cdc phan 16p 2s va 2p ;
Lép thit ba (16p M, n = 3) ¢6 ba phén 16p, d6 la cic phan 16p 3s, 3p va 3d ;
ViViis
Cic electron ¢ phan 16p s dugc goi 1a cdc electron s, & phéan 16p p dugc goi la
cic electron p ...

Il - SO ELECTRON TOI DA TRONG MOT PHAN LOP, MOT LOP
S6 electron t6i da trong moét phan 16p nhu sau :
— Phan 16p s chita 161 da 2 electron ;
— Phan 16p p chia t6i da 6 electron ;
— Phin 16p d chira t6i da 10 electron :
— Phan I6p f chira t6i da 14 electron ;
Phan 16p electron di c6 du s6 electron t6i da goi la phin 16p electron bio hoa,
Tir d6 suy ra s6 electron t6i da trong mot 16p :
1. Lép thi nhdt (16p K, n = 1) ¢é 1 phan 16p 1s, chita t6i da 2 electron.
2. Lép thit hai (16p L, n = 2) ¢6 2 phan 16p 2s va 2p :
— Phén 16p 2s chifa t6i da 2 electron ;
— Phén 16p 2p chia t6i da 6 electron ;
Viy, 16p thit hai chira t6i da 8 electron.



3. Lép thit ba (16p M, n = 3) ¢6 3 phan 16p 3s, 3p va 3d :
— Phan 16p 3s chira téi da 2 electron ;
— Phéan 16p 3p chira t6i da 6 electron ;
— Phén 16p 3d chita t6i da 10 electron ;
Viy, 16p thit ba chira téi da 18 electron.
Tir cdc thi du trén riit ra réng : S6 electron t6i da clia 16p thit n 1a 2n2
Dua vao cong thic nay tinh duge 16p thit tw (I6p N, n = 4) chira t6i da
2.42 = 32 electron.
L&p electron da c6 di s6 electron toi da goi 1a 16p electron bio hoi

Bang 2. S6 electron téi da trong cdc Idp va cac phan Idp (n = 1 dén 3)

Lop K (n = 1) 2 152
LopL(n=2) | 8 2s22p6
Lp M (n = 3) 18 3523p53410

Thi du : Xdc dinh s6 16p electron ciia céc nguyén tir N, 73 Mg.

S6 don vi dién tich hat nhan clia nguyén tir nito 1a 7, suy ra hat nhan ¢6 7 proton,
vO nguyén tir c6 7 electron dugc phan bd nhu sau : 2 electron trén 16p
K (n=1), 5 electron trén 16p L (n = 2).

Ciing 1ap luan nhu trén v6i nguyén tir magie, hat nhan ¢6 12 proton, vé nguyén
tir c6 12 electron duge phan bé nhu sau : 2 electron trén 16p K (n = 1), 8 electron
trén 16p L (n = 2) va 2 electron trén 16p M (n = 3) (xem hinh 1.7).
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Hinh 1.7. So dé s phén bd electron trén céc Idp cda nguyén tir nito va magie

(Vong tron trong cling tugng trung cho hat nhén cb chita notron (n) va proton (p),
cac vong tron ngoai tugng trung cho cac 16p electron)



BAI TAP
1. M6t nguyén tir M c6 75 electron va 110 ndtron. Ki hiéu clia nguyén tir M la

185 75 110 75
A. 185M. B. ,I5M. c. o, D. ,/5M.

Chon dap an dung.

2. Nguyén tir nao trong cac nguyén tr sau day chira dong thdi 20 notron, 19 proton va
19 electron ?
A 3TCl. B. 3¥K. C. JAr. DL A8K.
Chon dap an dang.

3. S6 don vi dién tich hat nhan clia nguyén tir flo la 9. Trong nguyén tir flo,
s6 electron d phan mifc nang lugng cao nhat la
A. 2. B. 5. C.9. B
Chon dap sé ding.

4. Cac electron clia nguyén tir nguyén t& X dugc phén bé trén 3 Idp, I6p thir ba cb
6 electron. S& don vi dién tich hat nhan nguyén tlr cla nguyén t6 X 13
A. 6. B. 8. C. 14, D.16.
Chon dap sé dung.

5. a) Thé nao Ia 18p va phan Idp electron ? Sy khac nhau giita 16p va phan I6p electron ?
b) Tai sao I6p N chita t6i da 32 electron ?

6. Nguyén tir agon cb ki hiéu la 15 Ar.

a) Hay xac dinh sé proton, sé notron va s electron clia nguyén tur.
b) Hay xac dinh su phan bé electron trén cac Idp electron.

KHAI NIEM VE OBITAN NGUYEN TU

M6t electron trong nguyén tir hidro chuyén déng cuc nhanh trong khu virc khong gian
gdn hat nhan nguyén tr tao thanh mét dam may electron (hinh 1.8).

Mat do dién tich ctia dam may electron d6 lén nhit & bén trong mét hinh cau c6
ban kinh 0,053 nm. O khu vuyc d6, khd ning c6 mat electron la khodng 90%.
Ta n6i d6 |a obitan 1s.



Hinh 1.8. Dam mdy electron hinh cdu clia nguyén tir hidro
Nhu vay : Obitan nguyén tir 1a khu vuc khéng gian xung quanh hat nhan, tai dé xac suat
cé mat (hay xdc sudt tim thay) electron la khoang 90%
Obitan nguyén tr duoc viét tat la AO (Atomic Orbital).

O phan 16p s c6 1 obitan s. O phan 16p p c6 3 obitan p,, Py, P, VUONg gOC VOi nhau trong

khéng gian ndm trén tryc x, y, z clia hé toa do Dé cac. Cac obitan p c6 dang hinh s6 8 ndi
(hinh 1.9).
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Hinh 1.9. Hinh dang cla cac obitan s va p

O phan 16p d c6 5 obitan d, hinh dang phtc tap hon.

Méi obitan chua t6i da 2 electron nén :
Phan I6p s ¢6 1 obitan s chia t6i da 2 electron.
Phan I6p p co 3 obitan p chira téi da 6 electron.
Phan lép d ¢6 5 obitan d chia toi da 10 electron.

Khai niém obitan nguyén tir gitip ta hiéu cac khai niém khac nhu : sy lai hoa cac
obitan, lién két o (xich ma), lién két r (pi) sé dugc hoc sau nay.




