PDAI HOC NONG LAM TP. HO CHi MINH
KHOA KHOA HOC/ BO MON HOA HOC

HOA DAl CUONG




THONG TIN VE MON HOC
= S6 tin chi: 3
= Phan phdi gi& hoc:

- Tuan 1>7 : Hoa dai cwong tap 1
-Tuan 8 : Kiém tra gitra ky
- Tuan 9->15: Héa dai cwong tap 2
= Panh gia két qua cudi ky:
- Kiém tra gitra ky: 30%
- Thi cudi ky: 70%.
Hinh thire thi: trac nghiém (40 cau/ 60 phit)



TAI LIEU HOC TAP




Lién hé GV:
nvhien@hcmuaf.edu.vn



NOI DUNG (tap 1):

» Chuwong 1:
» Chwong 2:
» Chuong 3:
» Chwong 4.
» Chuong &:

Céau tao nguyén ter
Lién két hda hoc
Nhiét dong hoa hoc
Dong hoa hoc

Dung dich



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



l. So’ lwore vé cac thuyét cau tao
nguyén tw



Nguyén tir cda Dalton Nguyén tir cla Nguyen t cua
Thompson Rutherford
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MNguyén twr cua Bohr Nguyen tir - |



Thuyét Bohr- Rutherford

» Hai tién dé ctia Bohr
% Electron chi quay xung quanh hat nhan trén nhirng quy dao tron,
dc‘“)ng tam, co ban kinh xac dinh va mét mc nang lwgng xac dinh (quy
dao dirng). Electron khdng phat xa hay hap thu nang lwong trén cac
quy dao dirng

< Nang lwong (AE) chi dwoc phat ra hay thu vao khi electron chuyén
tr quy dao nay sang quy dao khac.
n=3



Thanh coéng cla thuyét Bohr

*  Tinh dwoc ban kinh quy dao bén, toc dé, ndng

Iwong cua e khi chuyén déng trén cdc quy dao bén
do




* Giai thich dwoc ban chat "

vat ly ctia quang phé p
nguyén tr Hydro X
2
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Figure 6.8 Emission spectra of

several elements.

Bright-line Spectra

Lithium (Li)

—

|

Sodium (Na)

Potassium (K)

Calcium (Ca)

Strontium (Sr)

Barium (Ba)

J

[

Hydrogen (H)

Helium (He)

3
F
k

MNeon (Ne)

Argon (Ar)




Il. Thuyét cau tao nguyén tr hién dai
theo co hoc lwong tw



Nhirng luan diém co ban cua
co hoc lwong tr

< Tinh chat séng-hat cta hat vi md

Thuyét lwong t& cuia Plank:

“Nang lwong cua blrc xa khédng dwoc gidi phong hay hap

thu mét cach lién tuc ma bang nhirng lwong gian doan goi la

hat lwong tw (hay photon) ’ ]
Anh sang

(ﬂ: he/ vira la séng

vwa la hat

Thuyét séng két hop ctia De Broglie

Hat cling co
tinh chat séng




Ti€u phan Khéilugng | Vantéc | P daiséng
P (kg) (ms'") (pm)
e ngt’ hidro 9.10 31 2,2.106 33
e ngtir Xe 9.10 3! 1.108 7
otir He khi (300K) 9.10 2 250 10
~N [ Tinh chét hat & song ]
Trai banh bay nhanh 0,1 20 3.10 22
Trai banh bay cham 0,1 0,1 710 20
™~ chat hat

~ [ Tinh




« Nguyén ly bat dinh Heisenberg

Khoéng thé xéc dinh chinh xac déng
thoi vi tri va van toc cda hat vi mé

h

Av Ax > Av: d6 sai sO vé van toc
- 2d2am DX d0 sai so vé vi tri




Vi du

» Mot electron (m=9,1.10-3'kg) ctia nguyén t&r H dwoc xac
dinh chuyén ddng v&i v = 10’m/s £ 10%, thi do sai s6 vé

vi tri nhé nhat Ax sé la :
hoo 6,625.107"
2oimAv 2x314%91.107" x10°

0
AX 2 =1,15.10""m=1154

» Do d6 nguwdi ta chi ndi vung khéng gian ma electron cw

trG va chuyén dodng trén do.

» \Vung khéng gian nhw vay goi la dam may dién tw hay
ORBITAL nguyén t&r (Atomic Orbital - AO)




“* Phwong trinh séng Schrodinger

2 2 2
5;2”’2;2” Zzglgfm(E Py =0

h : hang s6 Plank

m: khéi lwong hat vi mé

E : ndng lwong toan phan cla hat vi mdé

V : thé nang cta hat vi md phu thudc vao toa dd x, y, z

v : ham séng cla hat — mé ta sw chuyén ddng cla hat trong khdng

gianx,y, z



< Ham séng v cua electron ludn chira 3 thdng so la cac sb
nguyén: n, |, m, - CAC SO LUQONG TU

< M6ibo 3sb6(n, I, m)> ¥Yurm :xacdinh mét AQO




Hinh dang cac AO

b
n=2,1=1,m=0



| Cac sé lwong tir

< SO lwong tl chinh n

Xac dinh nang Ilwong E va kich thwéc cua orbital nguyén to

n 1 2 3 4 | ‘
Lép | K | L | M | N | ... ‘
2
/

E, =-13,62-(eV)
n



< S0 lwong tir phu |
» Xac dinh hinh dang cua cac orbital

> ng v&i moi gia tri n, | nhan cac gia tri nguyén dwong
tr 0 + (n-1), nghia la ¢c6 n gia tri

2000 Encyclopsedia Britannica, Inc.



< S0 lwong tor tir m,

v Quyét dinh so6 lwong, sw dinh hwéng cac
orbital nguyén tw

v m, nhan (2/ + 1) gia tri tv -/ = + | ké ¢ gia tri O



Orbitals

per
Sublevel Orbital Shapes Sublevel
z
4
5 X 1
8
Z £ 4
¥ ¥y ¥
P X X X 3
Py pjl' £y
z z z z z
/ ¥ i / ¥ Y ¥ | / ¥
d X / X / X = / —x | 3
Oy | d; dy O2_2 | 0y
f Seven complex shapes 7
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< SO lwong tr spin m
- S

Dic trung cho su tw quay cuia e xung quanh truc cia
minh, nhin mdt trong hai gid tr1 tv -1/2 & +1/2

Electron A\ Electron

aligned with 2 AN aligned against
magnetic field: magnetic field:

_ 1 _ 1
mS—-i—E ms— 5



Nguyén tl nhiéu electron
& cau hinh electron

» Trang thai electron cting phu thuéc vao 4 s lwong t n, |, m;, my

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

Trang thai nanq lwong
cla electron co6 dac diém khac

Phu thuéc vao ca gia trin va

Hiéu trng chan
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QUY TAC SLATER

XEM TRANG 19
GIAO TRINH HOA BAI CUONG TAP 1



CAU HINH ELECTRON

> Quy tac Klechkowski

Lép 1 1s

Lop 2 2s 2p
Lép 3 3

Lép 4 4

Lép 5 5

Lop 6 6

Lop 7 7



» Nguyeén ly ngoai trw Pauli:
Trong nguyén tir khdng thé c6 hai e c6 cung 4 sé luong to

= M0bi AO duge déc trung béi 3 so lwong tr n,l, m, nhat
dinh, chira toi da 2 e c6 spin khac nhau

— trong mobi phén I6p cé (21+ 1)AO, chira toi da 2( 2I1+1) e



> Quy tac Hund

Trong moi phan 1&p electron cé khuynh
hwdng dién vao cac AO sao cho tdng s spin

la cwc dai.



% Vi du 1: Electron cudi cung (thudc
phan murc ndng liong cao nhat) cla
nguyén t& c6 Z = 30 c6 4 sb lwong
tw la:

a.n=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
d.n=4;1=0;,m=0; m, =+1/2



< Vidu 2: 4 s6 lwong tlr cla
electron cudi cung cta ng.t A:
n=4; |1=2; m=0; m,=-1/2.

Vay cau hinh A 1a:

a. 5s? 4d3
b. 5s2 4d8
c. 5s2 4d10 5p*
d. 5s2 4d°



lll. Bang hé thong tuan hoan cac
nguyén to6 hoéa hoc



Bang HTTH

| Nhom chinh |

l

1 . 1
1A :
r N BA
1 ; 3
H 2 Nhom phu 13 14 15 16 17 | 5
s | s KL chuyén tiép s s [ 2] &8 [ 2 | w
Li Be B C M @] F MNe
12011 | 140067 | 159904 | 18098 | 200797
14 15 16 17 15
Si P S Cl Ar
250885 | 3pa7ss | 32066 | 354527 | 39.048
32 a3 34 35 3%
Ge As Se Br Kr
39.098% | 20078 44,9559 47.88 500415 | 519961 4151 55.847 | 58.9332 | RR.693 6354 65.30 #9723 7241 749216 TH96 T B850
a7 38 39 40 4 42 43 44 45 46 a7 48 49 0 51 g2 53 54
Rb Sr Y Zr | Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd In Sn | Sb | Te i Xe
H5.467R Br.l BR.A059 91.114 42,9064 D594 [4e4) 10 A7 102,906 106,42 1074868 | 112411 § 114.818 | 115710 | 121757 12760 126,904 131.29
55 36 57 72 73 74 75 76 77 78 74 A0 81 82 83 B4 &5 a6
Cs Ba || *La § Hf Ta W Re | Os Ir Pt | Au | Hg | TI Pb Bi Po At | Rn
132,005 | 137.327) | 135000 l 17540 | 180948 | 18384 | 186207 | 1y | 19222 | 19508 | 1960e7 | 20039 | 204383 | 2072 | zeses0 | (209 o | 22z
a7 88 84 104 105 106 107 108 109 110 11 112 114 116 118
Fr | Raf fAc fl Rf | Db | Sg | Bh | Hs | Mt
2as) | azeo2s)| 2zvozs M ocsn | e 263 | 262 | sm | (268 | 26 (272 (2721 1257 {28 1203
“Lagthanide series Ce
140115 | 51 BT.2" LR i - Ly 2
o 91 92 a3 a4 95 Gy 97 a8 99 100 101 102 103
T Ackinide series Th | Pa U | Np| Pu | Am | Cm | Bk | Cf | Es | Fm | Md | No | Lr
| 332035 | 151036 | 235,009 | 237.MB (244} {243 {247} (247} (251} {2520 {257} (258) {2594 {260}

Nhém chinh |

Lanthanides va Actinides




S bién dbi tuan hoan tinh chat cac nguyén to
trong bang HTTH

s Ban kinh nguyén twr, ion

s Nang lvong ion hoa

36




» Ban kinh nguyén tuw

Trong chu ki
(khi di tw trai
sang phai)

Trong phan
nhom

(khi di tw tren
xubng duwoi)

 Ban kinh nguyén tw
giam dan

 Ban kinh nguyén tw
tang dan
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(V) snrpey



» Nang lwgng ion hoa

N&ng lwong ion héa | 1a nang lwong can thiet de
tach electron ra khdi 1 mol nguyén t&¢ & thé khi
kKhong bi kich thich

X(k) + I, — X*k) + e



lonizatior. energy (k] /mol]

40



» DO am dién

D6 am dién y la dai lwong dac trueng cho kha nang
clla mot nguyén ti (trong phan t&) hat electron vé
phia minh khi tao lién két v&i nguyén tl (ciia nguyén
td khac)







Vi du 4: Electron cudi cling clia X co 4 so

lwongte: n=4;1=1;, m=-1;, m,=-1/2

a. Xcosothwtwla 32, chu ki 4, phan nhdom IVA, phi
Kim, sO oxi hda la -4

D. X co s thtr tw 1a 24, chu ki 4, phan nhdm VIA, phi
kim, s6 oxi hoa 1a +6, -2

C. X cé so thi tw 1a 34, chu ki 4, phan nhom VIA, phi
kim, sO oxi hoa 1a +4

d. X coé sb the tw 1a 34, chu ki 4, phan nhém VIA, phi

kim, s6 oxi hoa la +6, -2



< Vi du 5: Chon phat biéu dung: ion
X?* ¢6 phan I&p ngoai cung la 3d?

a. X la kim loai thudc chu ki 4, phan nhém IVA
b. X la kim loai thudc chu ki 4, phan nhom VB

c. X la phi kim thudc chu ki 3, phan nhom VIA
d. X la kim loai thuéc chu ki 4, phan nhom VIB



