CHUONG |
CAU TAONGUYEN TU

|. Cac cau tlr chanh:
1. Cac hat co’ ban:

—

Electron(e) -1

Nguyén tor -

] Nhﬁn{ Proton(p) +1 1dvc

Neutron(n) 0 1dvc

m./m_ =1/1840 -> Kl(ng.t) = Kl(nhén)



2

Proton

Nucleus

Neutron

*—FElectron

/



2. Ky hiéu nguyén tu:

—

A X Z: Bac s6 nguyén tir= 3p trong nhan
, ~ A=S0 khdi=Sp+3n
Td:12 | Sp =6

C 2Nn=12-6=6

Nguy?én tir 0 trang thai co ban trung hoa dién

= Se=5p =6



3. Nguyén ttr déng vi: Cung Z nhwng khac A

Péu cd 1 protn nhun
H H H , P 8
co 0; 1; 2 neutron

1 1 1
12 13 14 DBU 6 6 )
éu cd 6 proton nhwng
C C C cO 6; 7; 8 neutron
6 6 6 ‘
35 36 37 Péu c6 17 proton
Cl (I Cl  nhwngcé 18; 19; 20
neutron
17 17 17

Cac ng.t dong vi cé cung Z = Se bang nhau =
hda tinh giong nhau.



4. Nguyén t6 — nguyén tir:
Mot nguyén to xac dinh khi c6 mot gia tri Z xac dinh.

Trong 1 ng.td c6 thé gdbm nhiéu nguyén tur

dong vi v&i thanh phan xac dinh

,H gom: 'H(99,985%) va 2H(0,015%)

,Cl gom: 33CI(75,4%) va 37Cl(24,6%)

.C gom: 12C(98,982%) va 13C(1,018%)

Kint (ng.to) =3A..%(i)/100
Td: kint(Cl) = (35.75,4 + 37.24,6)/100 = 35,453



I1. Cau tao nguyén tir theo thuyét co lwgng tir.
e di chuyén trén cac orbital ng.tir[atom orbital](AO)
., Vé ph.d vat IyAO la vang kh. gian bao quanh nhan
trén dé xac suat tim thay e cwe dai tir 90—99%
. Vé ph.d todan hoc:AO dwge biéu dién béi ham so
¥, .. 1a nghi€ém cua p.t song Schrodinger
VY oY Y 8m°m
—_ t — + — +
Ox? oy* 07’ h?
Giai p.t nay =»cac cip nghiém E; ¥

E-V)¥=0



X W2




1. Hé 1 electron: ]
H : nhan 1+ va 1e di chuyén quanh nhan

,He — ,He" + e : nhan 2+ va 1e quanh nhan
,Li — ,Li** + 2e : nhan 3+ va 1e quanh nhan
=» Hé 1e Nhin c6 Z+ va 1(e) quanh nhén
Giai p.t Schrodinger ap dung cho hé 1(e)
= Cac ham ¥, biéu dién cic AO,va E,
AO co dang xac dinh khi ham ¥ xac dinh.
‘Pn,l,m
gia tri xac dinh

xac dinh khi cac so lwong twr n,l,m co



a. Cac s0 lwong tir:
a. SO lwgng tr chanhn =152;3;4;5;6;7;...0
S6 lwong tir n cho biét 16p ma e di chuyén trén

do6, va cho biét kich thwéc cia AO..
n=1 2 3 4 5 6 7.0

Lép K L M N O P Q...

77 | E, <0vaE, 1 khin?
E,=-13,6 *—eV | ptPkich thuwéc AO?
n? 12
“n=1=> E, =-13,6. — =-13,6eV
Td: H: 12
_ y
' n=2>E,=-13,6.—=-3,4eV

22



22

n=19 E, =-13,6*— = -54,4eV
12
22
2He+ (Z=2):<Il =2 = E2 = -13,6* — = -13,6€V
22
22
n=3= E, =-13,6* — = - 6,05eV
- 32
ZZ
X7 n=wo=»E =-13,6*—=0eV

002



B. SO lugng tir phu 1:
Véilgia tri n=»1 ¢ n tri s6: 0:1:2: 3:4:5:...:n-1.
S6 lugng tir phu | cho biét hinh dang ciia AO va
phan 16p ¢6 trong 1 16p thir n cua nguyén tu.

1 o 1 2 3 4 5 6 T7T.....
Phi s p d £ g h 1 ...

v. SO luwong tir tir m (m,):
Véi 1 gia tri ctia | = m cd (21+1) tri s6:
m = -I; -(I-1); -(1-2); .....; 0; 15 25 .....; +]
SO luong tur tr m cho biét sy dinh huéng cua AO
trong khong gian



n | m ¥, . (nl) AO
1 0 0 Yoo Is Is

> 16p K(n=1) c61 phan 16p(1s) va chi c6 1AO(15s)












2 0 0
| S
0

+1

\PZ,O

,0

\Pn
\P2,1, 1
\P ,1,0

\PZ,I,H

(\®)

I,m

(nl)

28

2p

=>16p L(n=2) ¢6 2 phan 16p: 2s c6 1 AO(2s) va

2p co 3 AO (2p,; 2p,; 2p,)



L)
p; Orbital  All p orbitals full












2s orbital Nuclaus

Zp orbitals

1is arbital '-\

3z arbllal



] m Y. nl AO
3 0 0 \P3 00 38 3s
-1 Y0 3p,
Lo Y, 3p 3p,
*l Y 3p,
-2 ¥, 2,2 3C:’Xy
-1 ¥, 2-1 134 3§’yz
2 0 Y., 3d,,
+1 ~
) \P3 2,+1 3C"XZ
L/ 3d

3,2,+2 X2 —y2

=> 16p M(n=3) c6 3 phan 16p: 3s (1AO); 3p(3A0) ;
3d(5A0)












3d,2 2










n=4=21=0;1;2;3 =»co6 4 phan 16p: 4s;4p;4d;4f

Phan 16p 4f (I=3) =>m c6 (2.3+1)=7 gid tri S7AO0

=>» L6p thr n ¢6 n phan 16p: ns;np;nd;nf;...



5. SO lugng tir spin m,

Trang thai chuyén ddng cua elctron con duoc
biéu dién bdi mot so lwong tir thir tur 1a m: khi di
chuyén quanh nhan electron c6 thé tu quay
quanh truc doi xtng theo 2 chiéu trai

nhau( thuan va nguoc chiéu kim dohg ho) 1
S6 Iu’O’ngthm co2gjatri: m=——va m=+—

2 2
=» Trang thai chuyén dong cua electron duogc xac

dinh bai 4 s6 luong tir: n,l,m,ms.-)M51 e trong 1
ng.tu déu co 4 sb lugng tr n,l,m,m_xac dinh.



b. Ghi chu:
>‘<trong h¢ 1(e) Cac ph.le 116p co E|

bang nhau

*e ¢6 thé di chuyén trén bat ky 16p ndo tir n=1—c0
*Khi e di chuyén ¢ 16p nao =>E cua lép do

ZZ

E =-13,6.— eV
n2

*0 trang thai co ban: Hé c6 E nho nhat e € n=1
ettt n=1—>n=2 SAE,_ =E,E, =-13,6(z2/2>2/12)eV>0
‘et n=2—-n=1PAE, =E-E,= -13 ,6(2%/12-22/2?)eV<0

*e tir E_thap —E_cao -)He nhan nang |

*e tir E, cao —E, thap 3 phat nang luong

wong
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2. Hé nhiéu electron:
GOm cac nguyén to chira tir 2e trd 1én:
. Céac e day 1an nhau =»cac phan 16p trong cung
1 16p co E khac nhau
. Céc e di chuyén quanh nhan ciing trén cac 16p va
phan 16p twong tu truong hop hé le.
. Trang thai chuyén ddng ctia cac e trong hé nhicu
¢ phai tuan theo cac nguyén ly cua co luong tur.



a. Cac nguyén ly cua co luong tu:
o. Nguyén ly ngoai trur Pauly:
Trong 1 nguyen tir nhiéu electron, khong co cap

e nao co 4 so lugng tuw hoan toan giong nhau.

. SO e toi da trong 1AQO:

Cac e di chuyén trén cung IAO(Y, ., phai co 3 SO

lwong tir n,I,m giong nhau =»s6 m_phai khac nhau
Vim chico2 giatr: m=-1/2vam=+1/2

= Trong 1AO chi chira toi da 2e véi spin nguoc

chiéu
m=-122 m=+11 AO chira 2e>

Con




. SO electron t6i da trong 1 phan 16p:

Trong 1 phan 16p thir 1: C6 (21+1) AO =cd 2(21+1)e
Phan 16p s(1=0) = chira toi da 2(2.0+1) = 2 =»s?
Phan 16p p(I=1) > chua t6i da 2(2.1+1) = 6e = p°
Phan 16p d (I=2)=>chua toi da 2(2.2+1) = 10e =>d!°
Phan 16p f (1=3) D chira toi da 2(2.3+1)=14e =>{!
ns: s’ ;s!;s?
np: p% p'sp’sp’sptsp s pe
nd: d°;dl;d2;d3;d4;ds;de;d;ds;do;de
nf: 10 f1; £2; £3; £ £5; £5; f7; 35 £ 10 f11; £12; £13; f14



. SO electron t6i da trong 1 16p
Trong 16p tht n: Chira toi da (2.n2 e
n=1 = toida2.1>=2¢

n=2 => t6i da 2.22= 8e

n=3 = t6i da2.32=18 ¢

n=4 D t0ida24>=32¢
n=5=» toida2.52=50¢

n=6 = t6i da 2.62=72 ¢
n=7 = t6i da 2.72=98 ¢



B. Nguyén 1y virng bép
Trong [ nguyén tu nhiéu elgctron, c:dc electron di
chuyéen quanh nhc?n nhuw the nao de nang luong
cua he la nho nhat.

. Cac phan l6p nl: C6 (n+1)T =E?

Td: 3s(3 + 0)<3p(3 + 1) PE;, <E,

. Truong hop 2 phan 16p ¢ (n + 1) bang nhau:

Phan 16p nao c6 nt 2E 1

Td: 3d3 +2) vadp(4 +1) DE,,;<E,
4p(4 + 1) va 5s(5 + 0) 2E, <E;



. Quy tac Kleckowski:
Trong 1 nguyén tir nhiéu electron, cdc electron lan
lirot vao chiém cdc phdn 16p cé nang luong nhé
nhat truée(moi AO chi chiva toi da 2e véi spin
ngwoc chiéu).Khi nao phan I6p cé ndng lirong nho
hon da bao hoa electron,thi electron Zié;D theo moi
vao chiém phan 16p cé nang lirong cao hon ké
tiep. Thir tw tién nang luong ciia cdc phdn 16p
duwoc xdc dinh béi qui tac KlecKowski.
Tht tu tién niang luong cia cac phan 16p:
Is2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f 5d
6p 7s 5t 6d Tp



Quy tic Kleckowski:






v. Quy tac Hund:
Trudng hop phan 16p c6 nhiéu AO dong ning:
p.l: np* S Céc e lan luot Yéo chiém
m=-10+1 cac AO nhu thé nao dé:

p.l: nd* B | ) m_cuc dai

m=-2-10+1+2 | Ym cuc tiéu

2> P! [ S (! 0 o R
p I IR
P> MRS d I DR
P4 B d* B 9 (U |
s KVRYIR
ps HEETIEE d° BREREEE ° DY

p*



0. Ghi chu:

. Cac phan 16p p va d: Cau hinh bén nhat 1a

ciu hinh bdo hoa va cau hinh ban bio hoa

p.lp Bén la p’ pEmEga p*

p.ld Bénla d° ds



b. Cau hinh electron:

H (1sh)

,He (1s?)

Li (1s22s!)

Be (1s22s?)

B (152252 2p)
C (152 252 2p?)
N (152252 2p%)
O (152252 2p%)
F (152252 2p%)
Ne (1s2 252 2p°)




= C6 thé viét cau l}inl} elegtron cua cac nguyén
t0 néu biét Z
Na (Is*2s*2p°3s') =»(KL 3s') =>...
Fe (KL 3s23pS4s23ds) =>...
,Cu (KL 3s? 3pS4s23d°) =>...
Nhung: co cau d? khong bén bang co cau d!°
=» Cu s& hiéu chinh thanh co cau 4s' 3d!°

oCu (KL 3s23pf4s! 3d1%) = |




c. Hiéu rng chan va hiéu trng xam nhap:
o. Trong ng.tir nhiéu e, khi di chuyén
e; bl cac ¢; con lai day mot lyc day

ton% cong la S,
1€u u:ng chin cua céc e, tac dung

len €.

=>»¢(j) bi nhan hut yéu hon tr.hop ng.tu chi co le())
Mot e. s& gay 1 hiéu tng chan c; l1én e, > (S, = 0;)
. € cang xa nhn =»S. 1;¢; cang gﬁn nhan =S |

« € cang xa nhan =»q. 1€ cang gan nhan 20, 1
Trongcung 116p: s p d t

G, |




B. Hi€u irng xam nhap:
Céc e khi di chuyén, do Iyc hut cua nhan tac dung 1én
=>»tao nén hi¢u ing xam nhap
(e xAm nhap vao gan nhan hon)
=» ¢ tao hi¢u ung chian ¢ manh hon
s p d f

Trong cung 1 16p | >
h.r xam nhap |




[11. Bang phan loai tuan hoan.

1. Vi tri clia cac nguyén to trong bang phan loai
tuan hoan.

La xac dinh chu ky va phan nhém cua nguyén to:
Chu ky: so luong tir chanh n 16n nhat ctia ng.to d6

| Phan nhom chanh A
Phan nhom:

Phan nhom phu B



. Nguyén t6 thudc phan nhém chanh A:
La nguyén to ma e cudi cung dang xay dung phan
16p ns hoac np va phan 16p (n-1)d; (n-2)f khong
chtra hoac da chira bao hoa ¢
ns*: | ns' =»p.nhl,
ns> =@p.nh II,
ns’np’ ns?np'! =»p.nh I,
ns? np?> =2p.nh IV,
ns’np®> =2»p.nh V,
ns*np* =»p.nh VI,
ns>np> =»p.nh VII,
ns’ np® =Pkhi tro




. Nguyén to thudc phan nhém phu B:
La ng.t6 ma e cudi cung dang x.d phan 16p (n-1)d
ns” (n-1)d?
d' =»p.nh III,
d> Sp.nh IV,
d> =»p.nh V,
d* =»p.nh VI,
d> =»p.nh VI,
ds
C
C
d
d

17+ =»p.nh VIII,
18
19 -) ns! (n-1)d!® =»p.nh I,
10 =»p.nh II,




=X

e T

S A ——

A | Mumber of & in Ouler Shell (Group) |




2. Tinh chat cua cac nguyén to:
a. Tinh kim loa1 va phi kim:
o.. Kim loai:1a ng.td ma Ye 16p ngoai ciing < 3
=>K.1 gdbm: phin nhom 1,; I1,,; III, va cac p.nh B
B. Phi kim:la ng.td ma ) e 16p ngoai cung > 4
=»phi kim gom: phan nhém 1V,; V,; VI,; VII,
. Cac ng.to thudc chu ky 16n cua pnh IV, V, lakl
b. S6 oxyd hoa (+) cao nhat va so oxyd hoa (A‘ )

thap nhat
. SO oxyd hoa (+) cao nhat cta 1 ng.to = Ye hoa

tri cua ng. to do
e hoa tr1 13 e co thé tham gia tao lién két



— ’Céc ng.td phan nhom chénh, A c0 soh(+) cao

nhat = cOt phan nhom cua ng.to do.

« X (...ns2npY) + (6-y)e 2 XO6¥- {. . ns? np%}
=>S6 oxyd hoa (-) thap nhat= Ye hoa tri - 8
—Kim loai chi c6 s6 oxyd hoa (+)

—phi kim c6 : s0 oxyd hoa (+) va (-)

b. Ning luong ion hoa thir nhat (I,) ctia ng.to

[, cua 1 ng. t0 la nang lwong can thiét ma ng.to
nhdn vao dé tach le ra khéi ng.to —ion M*

M >M+e 91 =E, -E, 2I,>0
[,1 2 ng.td cang kho ion hoa,tinh khir va tinh K1 |




c. Ai luc electron:

Ai luc electron la nang lwong trao doi khi 1

ng.to nhdn thém le — ion X

X+e > X DA, =E, -E, (A, c6 thé <0 hoic >0)

A, cang <0 =»cang dé nhan e =>tinh oh,dad,pk?

d. Ban kinh ng.tu

. Trong cung 1 phan nhom, khi di tir trén xudng

sO lugng tr chanh n1T=»ban kinh ng.tir?
. Trong cung 1 chu ky: cac ng.t6 thudc phan nhom
chanh A, khi di tur trai sang phai Z1=dr,, . |

h khu, ki
ngl wtinh khu, k11 e 4 tinh oh,pk,dad T
1

v
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