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NOI DUNG (tap 1):

* Chuong 1.
* Chuong 2:
» Chwong 3:
* Chuong 4.
» Chwong 5:

Cau tao nguyén tr
Lién két hda hoc
Nhiét dong hoa hoc
Pbong hda hoc

Dung dich



CHUONG 1.
CAU TAO NGUYEN TU &
BANG PHAN LOAI TUAN
HOAN CAC NGUYEN TO
HOA HOC



|. So lvoc vé cac thuyét cau tao
nguyén tw



Thuyét Rutherford

“Electron quay chung quanh hat nhan
nguyén t&r gidng nhw hanh tinh quay
xung quanh mat troi”




/—\ pién | Khéi lvong
y A Hat ) i (Ko)
+1
Proton (p) 1,6726.10-%/
-1
k a e(‘;t)m” 9,1095.10°%
/\Electron( )
Proton (+) Neutron | g | 1,6750.10%7
Neutron (n)

g =1,602.10-1° Culong



Cau tao nguyén tw

S6 khei—» A

SO dién tich h.nhan— Z X(_KI hieu nguyen ttr

+ Khoi lvgng hat nhan = khdi lwong nguyén tor
A= SO khdi=N+Z
+ Trong nguyén t&r trung hoa so electron = sb proton



Thuyét Bohr- Rutherford

e Hai tién dé clla Bohr

% Electron chi quay xung quanh hat nhan trén nhirng quy dao tron, déng
tam, co ban kinh xac dinh va mét mirc nang lwgng xac dinh (quy dao
dirng). Electron khéng phat xa hay hap thu nang lwong trén cac quy dao
dirng

< Nang lvong (AE) chi dwoc phat ra hay thu vao khi electron chuyén ttr
guy dao nay sang quy dao khac.



Thanh cbéng cua thuyét Bohr

* ~ Tinh dwoc ban kinh quy dao bén, téc do, nang

lrong cda e khi chuyén déng trén cac quy dao bén
do




n E (eV)

* Giai thich dwoc ban chat | 0.00

vat ly ctla quang pho 5 ~0.54
nguyén t&r Hydro ! Ry '?fl’
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Il. Thuyét cau tao nguyén ttr hién dai
theo co hoc lvong twr



Nhirng luan diém co ban cua
co hoc luvong tir

% Tinh chat sbng-hat cua hat vi m6é

Thuyét lwvong tr ctia Plank:

“Nang lvong cla birc xa khéng dwoc giai phong hay hap
thu mét cach lién tuc ma bang nhitng lvong gian doan goi la
lwong tr.

c=hv

Thuyét séng két hop cua De Broglie

A =h/mv




Tieu phan Khoi 160ng Toc _ﬁoi No dai song
(k9) (ms) (pm)
e khi (300K) 9.10 -3¢ 1.10° 7000
e ngtd hidro 9.10 31 2,2.10°6 33
e ngtd Xe (n=1) 9.10 31 1.108 7
Ngtt He khi (300K) 9.10 %/ 1000 90
Ngtt Xe khi (300K) 9.10 % 250 10
Trai banh bay nhanh 0,1 20 3.10 22
Trai banh bay cham 0,1 0,1 7.10 %0




<+ Nguyén ly bat dinh Heisenberg

Khoéng thé xac dinh chinh xac doéng
thoi vi tri va téc do cua hat vi mo

Av Ay > 1 Bv:do batdinh vé toc do
' " 2mom  Ax: do bat dinh vé vi tri




Vi du

» DOi vOi electron m= 9,110-28g, chuyén dong v&i voi do
chinh xac van téc Av = 108cm thi do bat dinh vé vi tri nho

nhat Ax sé la:
h 6,625.10 '

0
= =16.10°cm=16A
AXZ  onmAv 2.314.91.10 2108 - -

» Do d6 ngudi ta chi ndi xac suat tim thay electron (hay

cac hat vi mo khac) tai mot vi tri nao do trong khéng gian
tai mot theoi diém nao do.



“* Phuwong trinh séng Schrodinger

oy 0y 0y &m
Rk o o K

h : hang so Plank

(E-Vy =0

m: khéi lwvong hat vi mé

E : nang lwvong toan phan cda hat vi mo

V : thé nang cua hat vi mé phu thudc vao toa dd x, v, z

v : ham séng ctia hat — mo6 ta sw chuyén dong cla hat trong khéng

glanx,y, z



Y nghta cGia ham song v

» Ham sbéng vy xac dinh xac suat c6 mat cta hat vi mo tai

vi tri cu thé & mot thoi diém nao do

> y2dV cho biét xac suat c6 mat ctia hat vi mo trong thé

tich dV tai thoi diém cu thé.



¢ Trang thai cua electron trong nguyén t&r mot
electron va cac s6 lvong tw

Ham séng y cua electron luén chira 3 théng so la cac sb
nguyén: n, I, m,

- Trang thai chuyén dong cula electron trong Hydro phu thudc
vao 3 s6 (n, I, m): CAC SO LUONG TU



M6i bd 36 (n, I, m)> Y ;m :Xac dinh vung khéng

gian bao guanh hat nhan ma electron c6 thé c6 mat

bat ky thoi diém nao v&i xac suat cé6 mat khac nhau.

Vung khdng gian nhu vay goi la dam may dién t&r hay

ORBITAL nguyén tir (Atomic Orbital - AO)



AO quy wéce la vung kndng gian quanh hat nhan,
trong dé xac suat cé6 mat electron trén 90% va c6
hinh dang xac dinh.

Z




| cacs6 luong ti

% SO lvong tir chinh n

Xac dinh nang lvong E va kich thwdc cua orbital nguyén tir

n 1 2 3 R
Lop L M N |
me’ 2 18 Z
E = - 7% =-21810"° £ 3= _136 £ ev
8¢ n2h? 2 n
- - &n” e+ |l
Z 2 n2




% SO lvong ttr phu |
» Xac dinh hinh dang cua cac orbital

> U'ng v&i moi gia tri n nhan céc gia tri nguyén dwong tir
0, (n-1), nghta la co6 n gia tri

| 0 1 2 3 | ..

Phanlop, s | p | d - f e

2010 Encyclopsedia Britannica, Inc.



“ SO lvong tor tr m,

v Quyet fionh so lwong & s6 filtnh hédng cac orbital
ng. to

v' m;nhan (21 + 1) giatrité —I = + I keicagiatro O



Oroitals | Lobes
per per
Sublevel Orbital Shapes Sublevel | Orbital
Y
S X 1 1
Z Z
¥y y y
p x " " 3 2
Px Oy Pz
z Z z z
y y Y Y Ly
/ / )/ *
d X X £ — X - 0 4
/ / /
dyy d, d,, 022 | d,2
f Seven complex shapes 7 8*




< SO lvong tir spin mg

Palc trong cho sO td quay cua e xung guanh truic cua
minh, nhan mot trong hai gia tro to/-1/2 & +1/2

Electon 7/ Electron

aligned with aARY aligned against
magnetic field: magnetic field:

— gl e ol
ms = + ms = —>



Nguyén tr nhiéu electron
& cau hinh electron

» Trang thai electron cling phu thuéc vao 4 so lwgng ter n, I, m;, m

» Hinh dang cua AO ciing twvong tw AO cua nguyén tir hydro

Trang thai nang lvong
clia electron c6 dac diém khac

Phu thubc vao ca giatrinva |

Hiéu trng chan

N



QUY TAC SLATER

XEM TRANG 19
GIAO TRINH HOA BAI CUONG TAP 1



CAU HINH ELECTRON

> Quy tac Klechkowski

Chuky 1 1

wm

Chu ky 2

25
Chu ky 3 33/ p
Chu ky 4 4?/
Chu ky 5 5/
6

Chu ky 6

2p
4

6
2

Chu ky 7 7



» Nguyén ly ngoai trir Pauli:
Trong nguyén t&r khdng thé c6 hai e c6 cung 4 s6 luong to

= MO0i AO duwoc dac trung bdi 3 s6 lwong t&r n,l, m, nhat
dinh, chira toi da 2 e c6 spin khac nhau

— trong moi phan I&p cé (21+ 1)A0, chira tdi da 2( 21+1) e



> Quy tac Hund

Trong moi phan I&p electron c6 khuynh
hwéng dién vao cac AO sao cho tong s spin

la cuc dal.



“ Vidu 1: Electron cudi cung (thudc
phan m&c nang lvgng cao nhat) cua
nguyén ttr c6 Z = 30 ¢6 4 s6 lvong
tr la:

an=3;1=2;m=-2;m, =+1/2
b.n=4;1=0;m=0;m, =-1/2
c.n=3;1=2;m=2;,m, =-1/2
dn=4;1=0;m=0;m, =+1/2




“ Vidu 2: 4s0 luong tir cua
electron cubi cung cuia ng.twr A:
n=4;1=2; m=0; m=-1/2.

Vay cau hinh A la:

a. 5s? 4d3
b. 552 4d°
c. 552 4d10 5p4
d. 5s2 4d°



“* Vi du 3: Tinh gia tri dién tich hiéu
dung Z" d6i v&i electron 3d cua
nguyén tir Zn (Z = 30)

a. 8,75
b. 9,25
c. 7,85
d. 10,5



I1l. Bang hé théng tuan hoan cac
nguyén td héa hoc



‘Bang HTTH

| Nhom chinh |

l

Nhom chinh

1 1
- r N SA
1 2
no 2 Nhém phu 13 14 15 16 17 | 2
1o07a4 | 2A . 3A 4A BA 6A 7A |aomso
s | 3 KL chuyén tiép s [ s [ 7 [ 8 [ 9 | 1
Li Be B C N 0 F Ne
10511 12011 140067 | 159994 | 189984 | 200797
13 14 15 16 17 18
Al Si P ] Cl Ar
2609515 | 25.0855 | 3009738 | 32066 | 354527 | 30048
31 52 33 54 a5 36
Ga Ge As Se Br Kr
390983 20078 44,9559 4788 509415 51 9941 549181 55847 58.9332 58.693% 63546 ®5.39 #9723 T241 749216 TH.O6 T 004 B1E
37 38 39 40 41 42 43 44 15 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr | Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd In Sn | Sb | Te ] Xe
E'.’.E?E B?.&I_ ?E.BDEE EI.IH 929064 5,94 s 1007 102906 _lﬂ_ﬁ_.lE_ _11]'?.35!'.4__ 111-11 __lfl_iﬂ_li _‘.I;IEE'E:I 121.757 127.60 IIE.BDI_ __'IE?I.I?_
55 56 57 72 73 74 75 76 T 78 79 B 81 82 B3 Bd 85 86
Cs Ba || *La Hf Ta w Re Os Ir Pt Au | Hg Tl Fb Bi Po At En
132,905 | 1373270 138,906 17849 | 180948 | 18384 | 186207 | 19023 192,22 195.08 | 196907 | 20059 [ 204,383 2072 208980 1 209K 3 (1]] {2220
By 2R 54 104 105 106 o7 108 109 110 111 112 114 116 118
Fr | Raf fAc il Rf | Db | Sg | Bh | Hs | Mt
12235) 2260250 227.038 (2610 12621 (263} {2A2} (265} [Zha) 1269 (2721 ey} {2871 {239} (293}
“Lagthanide series
T Ackinide series

L anthanides vaActinides




S bién doi tuan hoan tinh chat cac nguyén to6
trong bang HTTH

s Ban kinh nguyén twr, ion

mm Nang lrgng ion hoa

o= Ailuc electron

.



» Ban kinh nguyén tu

Trong chu Ki
(khi di ttr trai
sang phai)

Trong phan
nhom

(khi di ttr trén
xuong dudi)

e Ban kinh nguyén tu
gidm dan

e Ban kinh nguyén tur
tang dan

37



(y) snipey|




» Ban kinh ion

< Khi chuyén nguyén tlr trung hoa = cation thi ban kinh ...
Giam???

M < Mha

< Khi chuyén nguyén tl&r trung hoa - anion thi ban kinh ...

tang

r,->TIg



% Chi so sanh ban kinh nhirng ion cé cung sbé electron.

Nat < TE

3+ 2+ +
IFAI < ng < rNa



» Tinh kim loal, phi kim

BANG TUAN HOAN
CAC NGUYEN 70 HOA HOC
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» Nang lvong ion hoa

Nang lvong ion héa | la nang lvong can thiét dé
tach mot electron ra khéi nguyén tir & thé khi khéng
bi kich thich

X(k) + | — X' + e



S 2 © o o
2 R QLS
N & A A"
(jous/[x) £813ua uonezIUO]
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> Ai lwc electron

Ai luc eletron F la nang lwong phat ra (-) hay thu
vao (+) khi két hgp mot electron vao nguyén tor &
thé khi khéng bi kich thich

X(K + e — X (K + F



| A 1A IH1A | IVA VA VIA | VIIA | VIIIA
H He
-73 >0
LI Be B C N O F Ne
-60 +48 27 -122 +7 -141 | -328 >0
a g . ! Ar
-53 +39 -44 -134 -72 -200 | -349 >0
K Ca Ga Ge AS Se Br Kr
-48 +29 -29 -118 -/7 | -1985 | -325 >0
Rb Sr In Sn Sb Te I Xe
-47 +29 -29 -121 | -101 | -190 | -295 >0
Cs Ba Tl Pb Bi Po At Rn
-45 +29 | -30 | -110 | -110 | 7 ? >0




» D0 am dien

P6 am dién c la dai lwvong dac trweng cho kha nang
ctia mot nguyén tr (trong phan tir) hat electron vé
phia minh khi tao lién két v&i nguyén tir (cia nguyén
td khéac)



1A IHA

IHTA

IVA

VA

VIA

VIIA

H
2,2

Li
0,98

Be

1,57




