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B&n s€ 1 ‘eng tlr dac trimg cho trang théi §eleﬂtron trong nguvén it 13 <6
luong tir chinh n, $6 lugng tir phu /, s6 lucmg&g irm va s6 lugng tir tur spin m,.

86 lugng tr chinh n
j?

S6 luong wr chinh n nhan cac g\w’,trl nguyén duong. Mbi gla tri cua n dac
trung cho moét lop electron tron& uyén tir:

n 3 4 5 E
Ki hiéu 16p electron (b% M N O.
Gia tri cua n cang lqb\qactron cang xa hat nhén.

S8 lugng tir phu / &

Moéi 16p elec %tif n = 2 tré lén lai gébm nhi€u phan 16p. Méi phan 16p
electron duocclac trung bang mot gid tri ctta s6 luong tir phu /. S& lugng tu
phu / nhan cd¢™gid tri nguyén duong tir 0 dén n ~ 1, nghia 1a & 16p thi n c6 n

phan lé‘p'bQ'
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$I hiéu phan lép electron : s ) d f
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Dé chi phan 16p thudc 13p electron nao, ngudi ta ghi gia tri cia n chi l6p b
d6 truée ki hiéu phan lop. Vi du, ki hiéu 3s chi rang day la phan 16p / = 0\®
cua 16p n = 3 (16p M). Ki hiéu 2p tmg véi phan I16p / = | cia 16p n =
(I6p L). N

S6 luong tlr phu / con cho biét hinh dang cua obitan nguyén . @én S
c6 dang hinh cau. Obitan p gém hai hinh cau tiép xic véi nhau E&a‘t nhan.
Obitan d 12 hinh hoa bon c4nh néi. R\

Hai s6 luong tit n va | xdc dinh ndng litong cla electron trc% nguyén tir.
Vi du, nang luong cua cic electron & Is < nang luong c@:éc electron &

2s < nang lugng cla céac electron G 2p... b.o.

7 .. %
S0 lugng tir tir m '~

S6 lugng t tr m xac dinh huéng cua obitan A@ryén nr trong khong gian
xung quanh hat nhan. .

Uhg voi mot gia tri cua l co 2/ + 1 gia tf@a m. D6 la nhitng s6 nguyén
am va duong k€ cas6 0 tr—{ = 0 = +1.

Khi/=0comoét gidtrictam=0 §$

Khi/=1cébagidtriciam= i(@, +1.

Khi /=2 c6 nam gia tri cva m=,-2, ~1, 0, +1, +2.

Khi / = 3 ¢6 by gid tri cfza@b= -3,-2,-1,0, +1, +2, +3.

-
L 4

S6 lugng tir tir spin m, (35
S6 lugng tir m, dac ﬁ%g cho su chuyén dong riéng cia electron.

Chi c6 hai gié@a m, la m, :+—;- va m, =—l.

2
Obitan nguyé@AO)

Maéi A gc dac trung bang ba gid tri cua ba sé ligng ur n, | va m. Vi
du,n=1=7/=0=m=01ng véi AO ls.
On=2=/=1=m=0imng véi AO 2p,
Jird6 suy ra s6 AO & méi 10p electron nhu sau:
dp K ¢6 mét AO, d6 1a AO 1s. Ngudi ta thudng ki hiéu méi AO bang
\%(}t 6 vudng D va goi 1a 6 lugng tir.

N
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Lép L c6 mot AO 2s va ba AO 2p la 2p,. 2p, vi 2p,. Nang lugng ciia AO 35
2s thap hon nang luong cua cac AO 2p. Ba A0 2p cung ¢6 néng lugng nhu 7))
nhau, nén ngudi ta thuong viét ba 6 lugng tir lién nhau va vié€t cich AO 2s: Q)$

L] - O 1. Q
2s 2p “\Q
Lop M ¢6 9 AO nhu sau: D D:D REEEE &
3s 3p 3d §§
I

LopNeo16a0: [ (LT JCITTT]LLLIAS [T

4s 4p 4d

%
Su phan bd cac electron trong nguyén tir & trang théi@bén

Su phan bd cac electron trong moét nguyén W¥trang thai co ban tuan
theo nguyén 1 loai trr Pauli, quy tac chckong@:a quy tac Hund.

Nguvén li loai trit Pauli (dGng cho ca ng }}1 tr & trang thdi kich thich).

Trong mét nguyén ti khong thé ton tgiRai electron cé cung gid tri cia
hon s6 luong ten, I, mvam,. Vidu & l&ta co:

n=1 :>!=0::»m=0l'rngvc’riA&(Lschicéto'idaZelectron:

bl s . . 1
electron thit nhat ing voi n =, 3=0,m=0va m_= +5 )

Q)b -
electron thir hai ing véi Sr.l I=0,m=0vam = —-% ]

Hai electron trén mOAO duge biéu dién bing hai mii tén nguogc chiéu
nhau (g véi hai gi@'khéc nhau cla m_ trong mot 6 luong tir: (T3] Hai
electron nhu thé dugg Poi 12 hai electron da ghép déi. Néu trong 6 luong tir chi
¢6 moét electron t §ectron do6 duoc goi 1a electron déc than: _I_ hoac !

Dua vao ng@én li Pauli c6 thé tinh dugc s6 electron t6i da nhur sau:

M&i AO R <6 161 da 2 electron véi cdc gid tri m, khic day

Phan @s c6 t6i da 2 electron: [TV
Ph@p pcotoidabelectron:  [T4[T4|T4

an 16p d 6 t6i da 10 electron:  {TH{ T T THT
han 16p f c6 t6i da 14 electron:  |TH|TL|TH{TL[TLTITL
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Lop electron thi n c6 t6i da 2n? electron.

Quy tac KleckopxKki 0\

Trong mot nguyén ni, thir tie dién cdc electron vao cac phan lop sao
tong s6 n + | tang dan. Khi hai phan lop ¢6 cung gid tri n + [ thi e!gqum
dién truoc tién vao phan lop co gia tri n nho hon. N

Thir tr dién cac electron vao cic phan I6p nhu sau: §§

1s 2s 2p 3s 3p 4s 3d 4p Ss 4d Sp 6s 4f 5d 6p 7s 5f 6d @

Vidu: V (Z = 23): 152 2s? 2p° 3s? 3p° 45 3d° N

Sau khi viét cau hinh electron theo quy tac Kleckopxki, cdy viét lai cau hinh
nay bang cach sap xé€p cac phan 16p trong cing mot 16p eleitfon lai gin nhau:

V(Z =23): | 1s? | 2s% 2p° | 3s? 35‘5\3& 4s*
Lépelectron: | K L ™1 N

Day la cau hinh electron cta nguyén tir vagaé( ) duoi dang chit.
N

Quy tic Hund NI

Trong mot phdn lop chua dit s6 elec #féi da, cdc electron c6 xu huong
phdn b6 déu vao cdc obitan (cac 6 lgag nr) sao cho ¢cé so electron doc than -
vOi cdc gid tri 56 heong tr m, cing dast'la Ion nhat.

Vi du: Ge (Z = 32): 15’ 2582" 3s* 3p°® 4s” 3d'% 4p”. Tir d6 cdu hinh
electron cta Ge la: 1s” 25’ ZPGQS 3p°® 3d'° 452 4p?. Theo quy tac Hund ta ¢6
cdu hinh electron clia Ge dl@iamg 0 lugng ne nhu sau:

W QI TH T [HTHTHTHTT (T
Q

Hai electron & \inf c6 thé viét:... l I hoac | | hoac
| ! ho@?‘w | hoac I vi nang luong cta ba AO 4p
bang nhau

to

’ﬁzmg s6 t8 hop cic s6 lugng i sau, nhiing t3 hop nao c6 thé c6?
\}d. n=4, /=2, m=0.
b.n=2, I=1, m=-2



c.n=3, I=2, m=-1] §.
dn=3, (=0, m=0. ° R
=2, [I=2, m=-1 (§
DS.a, c d \.Q
1.2. Nhimg ki hiéu nao duéi day khong the ¢ trong nguyén tu? ,
a.lp; b.2d; c.3s; d.4f, e 3d. §§
£S5 1p va 2 &
1.3. Cac ki hiéu 3s, 4f, 5d chi I6p va phan I6p clectron nao trong.ﬁs?guyén tr?
£S. 3s:16pn=3(Iop M) vaphanlép /=0. Q)§

4f: 16p n = 4 (16p N) va phan I6p [ = 3. 3
5d:16pn=5(6pO)vaphanlépl/=2.

1.4. Cic AO 4s, 4p,, 4p,, 4p,, 4d, . 4d,,. 4d, &d: ., 4d . Ving V6i céc

gia tri nao cia cac <6 lirong tr? §\.\
HS 4s: n=4 =0, m=0 &

4p,: n=4, = m=1 &

4py: n=4, = - m=§

4p,: n=4, =1, %Qﬁ

4d,,: n=4 =2, @=-2

4dyzz n=4, 1=2,°\1:n=—1

4d,.: n=4, 1:,@(0 m =

4dxzﬂy,:n=4,<@2, ms=2

4d,:n=4, V=2, m=0

z
1.5. Hay néu s@%ﬁc nhau gitra hai AO sau:

a. 2n, vé@n)

b. Zvaa 3p,

Bai gidi: @
\. - » > .
(8} AO 2p, va 2p, khic nhau v€ su dinh huéng xung quanh hat nhan
\Q nguyén tu, AO 2p, dinh hudng doc theo truc x, AO 2p, dinh huéng

9



N
doc theo truc y cua toa d6 Descartes. Su dinh hudng nay dugc xac dinh b
bdi s6 luong t tit m. Khi m = +1 su dinh huéng cta 2p doc theo argc\@

1.6.

D.S.
1.7.

D.S.

S WO o MIOrn

X, khi m = -1 su dinh hudng doc theo truc y. )
b. AO 2p, va 3p, khac nhau & 16p electron. AO 2p, ¢ 16pn =2 (1@‘2\?),
con 3p, & 16p n = 3 (16p M). 4
Trong s& cac cdu hinh electron sau, nhitng cau hinh né@ian theo
nguyén li loai trir Pauli, cau hinh nao & trang thdi co bz'm?§

a. 1s® 2s° 2p6 . b. 1s? 2s? 2p5

c. 1s? 257 2p4 35! 3p'; d. 1s® 25 2p6 352 3p° 1@452

b va c. O trang thai co ban: b. b.o

Trong so cac cau hinh gia thiét sau cia nguyéq% niken (Z = 28):
a. 1s? 252 2p°® 3s% 3p® 4d'’; ‘3}

b. 152 257 2p° 3s2 3p® 3d° 452, N

c. 152 2s? 2p6 352 3p6 3d8 452; Q\Q

L

d. 1s? 252 2p° 3s? 3p° 3d° 4s? 4p?.
1. Cau hinh nao khong tuan theg\tguyén 1 Pauli?

2. C4u hinh nao & trang thai gq ban? Hay viét cau hinh d6 dudi dang 6
luong tir va cho biét s6 election doc than trong cdu hinh da viét.

3. Cau hinh nao khoéng @fcctron doc than?

4. Hay sap xép céc gz‘f@inh theo trat tu nang luong tang dan.

N
1.b; 2. c: 0‘

_—

H[H ngﬂﬂ Ht ]

?’\?
c6 2 electr O6c than; 3. a;4.c<a<d.

HELE

-

Trong s&&ic cdu hinh electron sau ¢ trang thdi co ban, nhitng cau hinh
nao kh@g tudn theo quy tic Hund?

»WET  w» MmO
o
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1.9. Trong cac c4u hinh electron sau cua nito (Z = 7), cau hinh nao & trang b
thdi co ban, & trang théi kich thich va cau hinh ndo 1a khéng thé c6? . %

, MO, ) [ NG
, [ 0. o MIMOTTH S

, MO, ,, WIS

Is 2s 2p 3s Is 2s 2p AQJS
00

£.S. d. Trang thai co ban: a. b, ¢, g: Cac trang thai kicl@ch.

e. Khong thé ¢6 vi trdi véi nguyén li Pauli @électron trong mét 6
luong wr khong thé ¢6 cung gid tri cua m,). o

1.16. Mot nguyén tr & trang thdi co ban c6 ph@‘lﬁp clectron ngoai cung la
4p Hay viét cdu hinh electron cu E‘?yen to dé dudi dang chir va
dang 6 luong tir. Hai electron 4p° ¢ é tng véi nhitng gia tri nao cua
bon s6 luong tir? &

DS Q

Q
MR T D TR R TR R T (8 T
O
Is* 25 2p° 3¢’ \'}\31{’ 3d'0 4s? 4p
-4p tng vdi n \é@'-—l hai electron déu c6 cling gia tri clta m, la

1
+5 hoac —-*Q]ac sO luong tr m (mg vdi hai electron p c6 thé la:

a8 @c P hoac |

-1 0 -1 0 +1 -1 0 +1

1.11. Mot @c;p cac so lugng tir sau ung voi obitan nguyeén tir nao?

a F3, /=0, m=0.
Q

@n=4, I=1, m=0.
NX- n=5 1=0, m=0.
NQ@aJs; b.4p,; c.5s
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Chu ki ; Q(b

O trang thii co ban, nguyén tir ctia céc r@%en té trong ciing moét chu ki
déu c6 56 I6p electron bdng nhau va bdang 8 thit e chu ki chita chiing.

Nhom &

Nguyén tlr ciia cac nguyén to tféng cung mot nhém cd cau hinh electron

" héa tri twong tw nhau. 8

%)
Nhém A S
e Su dién electron v&guyen tr ciia cac nguyén t6 nhém A theo quy tac
Kleckopxki déu ké?.h@'o”m hodc np (n 1a 16p electron ngoai cung).

e C6 thé nhange{ mot nguyén té & cac nhém tir IIIA dén VIIIA dua vao
s electron & l@) goai cung cla nguyén tlr nguyén to do: s6 electron o lop
ngoai cung b@ §0 thir e nhom chia né.

e C6 thédghan biét mot.nguyén t6 & nhém A nao dua vao su dién electron

cudi cung vao nguyeén tir xay ra ¢ phan lop:
@5: IA; ns? : IIA; np':IIA; np% IVA;
3

np’: VA; np* : VIA; nps: VIIA; np® VIIIA;



ch
Nhom B %
e Su dién electron cudi clng vao nguyén U cua cdc nguyén t6 nhom BD,
déu két thic o (n—1)d. N
* S6 electron & I6p ngoai cung cha cdc nguyén tir déu it hon ba. \\\Q
¢ C6 thé nhan biét mét nguyén 16 & nhom B nao dua vao su dién@c'ctron
vao nguyén tu theo quy tac Kleckopxki két thic & phan 16p:
(n-1d' : B ; (n-1)d* : IVB; (n-1)d™: VB (n-1)d*: VI B§
(n-1)d* : VIIB; (n-1d®™* : VIIIB: (n-1)d’: IB; (n-1)d'? :4%
Bang thuc nghiém ngudi ta thay & mot 0 truong hcrp@l‘ electron & ns’

chuyén vao (n-1)d. %

D6 1a Cr(Z = 24); Cu(Z = 29): Nb(Z = 41). Mo(Z=42); Ru(Z=44);
Rh(Z=45); (Ag(Z=47); Pu(Z=78). Au(Z=79). g & Pd(Z=46) ca 2
cleciron & ns’ chuyén vao (n-1)d. N’

¥
Nguyéntos, p,dvaf &

Nguyén to s (p, d. f) la nguyén to m@r dién electron cudi cung theo quy
tac Kleckopxki xay ra & phan 16p s (pCh ).

Cac nguyén t6 d va f con dugmg?i}[é cdc nguyén 16 chuyén tiép d va f.

Cic nguyén t6 d déu nam & hém B khong ¢6 mat & cac nhém A.

Cac nguyén 16 f thuong %"riéng & cudi bang tuin hoan, khoéng xép vao
nhém nao. 0}

N
Ban kinh nguyén tfr\n@

e Ban kinh ngu
cua hai nguyén tg

wr cong hoa tri bang nira khoang cach gitra hai hat nhan
ong nhau lién két don cong héa tri véi nhau & 25°C.

e Ban kinh nguyén tir kim loai bang nira khoang cach gitta hai hat nhan
cta hai ngu€h tr kim loai gan nhau nhat trong tinh thé kim loai.

e BinInh ion duoc xdc dinh trong tinh thé ion. Khoang céch giita hai
tam iu&rcmg va ion 4m gin nhau nhat trong tinh thé ion bang téng sé ban
kl'n@ﬁ’a ion duong va ion am do.

\Q(@Ir trai sang phai trong mot chu ki, ban kinh nguyén tir néi chung giam
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