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Lot nét dau

Cudn Bai tdap Héa hoc dai cuong nay dugc viét theo diing noi dung
cuon Héa hoc dai cuong cua cung tdc gia do Nha xudt ban Gido duc
xudt ban nam 2005.

Noi dung cudn sdach duoc chia lam hai phan:

— Phdn mot la phdn tém tdt 1y thuyét va cdc bdi tdp ¢6 10i gidi.

— Phan hai gom cdc cdu hdi trac nghiém kém theo ddp s6.

Noi dung cdc phan déu bam sdt néi dung sdach 1y thuyét.

Mdc du tdc gid da viét mot sé sdch ly thuyét ciing nhu bai tdp
nhung chdc khong thé tranh khdi nhitng sai sét, ddc biét lan ddu tién
viét cdc cdu hdi trdc nghiém. Tdc gid rdt mong déc gid gii cho nhitng
nhdn xét dé ldn tdi bdn dugc t6t hon. .

Cdc y kién déng gép xin gii vé Céng ty cé phdn sdch Pai hoc -
Day nghé; 25 Han Thuyén —TP. Ha N¢i.

Xin cdm on!
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Phan |
TOM TAT LY THUYET - BAI TAP

Chuong 1
cAU TAO NGUYEN TU

TOM TAT LI THUYET

Bon s& luong tir dac trung cho trang théi clia electron trong nguyén tir 1a so
luong tir chinh n, s6 luong tir phu /, s luong tir tir m va s6 luong tir tir spin m,.

S6 Iugng tf chinh n

S6 luong tir chinh n nhan cdc gi4 tri nguyén duong. Méi gla tri cua n dac
trung cho mot Iop electron trong nguyén tu:
n 21 2 3 4 5 ..
Kihiéulépelectron: K L M N O ..

Gid tri ciia n cang I6n, electron cang xa hat nhan.

S0 lugng tlf phu /

M6i 16p electron tir n = 2 trd 1én lai gébm nhiéu phan 16p. Méi phan 16p
electron duge dac trung bang mat gid tri cla sé luong tr phu /. S6 lugng tlr
phu / nhan céc gia tri nguyén duong tir 0 dén n — 1, nghia 1a & 16p thi n c6 n
phan ldp:

[ . 0 1 2 3 . (u-1)
Ki hiéu phéan I6p electron : s p d f



Pé chi phan 16p thudc 16p electron nao, ngudi ta ghi gié tri cha n chi 16p
d6 truée ki hiéu phan 16p. Vi du, ki hiéu 3s chi rang day la phan I6p / = 0
cha 16p n = 3 (16p M). Ki hiéu 2p tng v6i phan 16p / = 1 cta 16p n = 2
(Iop L).

S6 luong tir phu / con cho biét hinh dang ciia obitan nguyén tir. Obitan
c6 dang hinh cdu. Obitan p gém hai hinh c4u tiép xiic v6i nhau & hat nhan.
Obitan d 12 hinh hoa bén cénh néi.

Hai s6 luong tir n va | xdc dinh ndng litong cia electron trong nguyén tu.
Vi du, nang luong cia céc electron & 1s < nang lugng cua cdc electron O
2s < nang lugng cua céc electron & 2p...

S6 lugng tir tir m

S6 luong tir tr m xédc dinh hudng ciia obitan nguyén nr trong khong gian
xung quanh hat nhan.

Ung v6i mot gid tri ctia I ¢6 2/ + 1 gid tri cha m. D6 12 nhitng s6 nguyén
am va duong ké cd s6 0 tit —/ = 0 = +1.

Khi/=0co mét gid tricuam=0

Khi/=1cé bagid tricham =-1, 0, +1.

Khi/=2cédnam gid tricham =-2, -1, 0, +1, +2.

Khi/=3cé bay gid tri cham = -3, -2, -1, 0, +1, +2, +3.

S4 lugng tif tir spin m

S3 lugng tir m, dac trung cho sy chuyén dong riéng cta electron.
Chi c6 hai gid tri cia m, [ m, :+% va m, = —%.
Obitan nguyén tir (AO)

Mbi AO dugce dac trung bang ba gid tri ciia ba sé luong tit n, | va m. Vi
dy,n=1=/=0=m=0ung véi AO Is.

n=2=1/=1=m=0ing véi AO 2p,.

Tir d6 suy ra s6 AO & méi 16p electron nhu sau:

Lép K ¢6 mét AO, d6 1a AO 1s. Ngudi ta thudng ki hiéu mdi AO bing
mot 6 vuéng [ | va goi 1a 6 luong ti.
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Lép L c6 mot AO 2s va ba AO 2p la 2p,, 2p, va 2p,. Nang lugng cia AO
2s thdp hon nang lugng cia cic AO 2p. Ba AO 2p cung c¢6 nang lugng nhu
nhau, nén ngudi ta thuong viét ba 6 luong tir 1ién nhau va viét cdch AO 2s:

(I

2s 2p
Lép M ¢6 9 AO nhu sau: ] D:D HEEEN
3s 3p 3d

LopNest16ao: [ J [ [ 1JCT T T I LT TT]

4s 4p 4d 4f

Su phén bé cac electron trong nguyén tif @ trang thai cd ban
Su phan b céac electron trong mét nguyén ti & 1rang thdi co bdn tuan
theo nguyén Ii loai trir Pauli, quy tac Kleckopxki va quy tic Hund.
Nguyén li loai trir Pauli (ding cho ca nguyén tl & trang thdi kich thich).
Trong mot nguyén nr khong thé ton tai hai electron cé ciing gid tri ciia
boén so'lugng tun, I, mva m,. Vidu & 16p K ta c6:
n=1=1=0=m=0ing véi AO Is chi cé t6i da 2 electron:

electron thi nhat ing v6in=1,/=0,m=0va m_ = +%,

electron thit hai ing véin=1,/=0,m=0va m, =—%.

Hai electron trén mot AO dugc bi€u dién bang hai mii tén nguoc chiéu
nhau ting véi hai gid tri khic nhau clia m, trong mot 6 luong tir: [T\ Hai
electron nhu thé dugc goi 1a hai electron di ghép doi. Néu trong 6 lugng tit chi
¢6 mot electron thi electron dé duoc goi I electron déc than: [T ] hoac[{

Dua vao nguyén li Pauli c6 thé tinh dugc s6 electron t6i da nhu sau:
M6i AO chi c6 t6i da 2 electron véi cdc gid tri m, khac d4u.

Phan I6p s ¢6 t6i da 2 electron: ™
Phan 16p p c6 t5i da 6 electron: [TV T[T
Phan 16p d c6 t5i da 10 electron: [TV T[T T T
Phan 16p f ¢6 t6i da 14 electron: [TV [T [TTLTY T




Ldp electron thit n c6 to1 da 2n? electron.

Quy tac Kleckopxki
Trong mot nguyén ni, thit ne dién cdc electron vao cdc phdn lop sao cho
tong s6 n + 1 1dng dan. Khi hai phdn 16p c6 cing gid tri n + I thi electron
dién trudc tién vao phdn lép cé gid tri n nho hon.
Thit tu dién cdc electron vao cac phan 16p nhu sau:
1s 2s 2p 3s 3p 4s 3d 4p 5s 4d Sp 6s 4f 5d 6p 7s 5f 6d
Vidu: V (Z = 23): 1s? 2s* 2p5 352 3p® 4s° 3d°
Sau khi viét cau hinh electron theo quy tic Kleckopxki, can viét lai cau hinh
nay bing cich sap xép cac phan 16p trong ciing mot 19p electron lai gan nhau:
V(Z=23): | 1s® | 25 2p° | 3s23p®3d° | 4s?
Lopelectron: | K L M N
Day la cdu hinh electron cla nguyén tir vanadi (V) duoi dang chit.

Quy tac Hund

Trong mét phdn 16p chua du so electron t61 da, cdc electron cé xu hucng
phdn bé déu vao cdc obitan (cdc 6 ligng tiz) sao cho 6 sd electron déc thin -
voi cdc gid tri s6 lugng tir m, cing ddu la lon nhat.

Vi du: Ge (Z = 32): 1s® 2s® 2p® 3s? 3p® 4s” 3d'® 4p’. Tir d6 cau hinh
electron ciia Ge la: 1s? 2s? 2p6 35’ 3p6 3d'0 452 4p2. Theo quy tac Hund ta cé
cdu hinh electron ctia Ge duéi dang 6 lwong tir nhu sau:

HIEEH T IR T

Hai elcctroh & 4p® c6 thé viét:... 'l hoic | ! T hodc
! ! hoac ! ' hoac v l vi ning lugng cua ba AO 4p
bing nhau.
BAI TAP

1.1. Trong s6 t0 hgp céc s6 lugng tir sau, nhitng t6 hop nao cé thé c6?
a.n=4, [=2, m=0
b.n=2, I=1, m=-2.






