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Bai giang HOA PAI CUONG

1.1 NHUNG KHAI NIEM VA PINH LUAT CG SO
CUA HOA HQC

1.1.1 Nguyén tu va phan tu

1.1.2 Khoi lwgng nguyén ti, khoi lugng phan
tu va khai niém mol

1.1.3 Nguyén t6 héa hoc

1.1.4 Chat héa hoc

1.1.5 Pon chat va hgp chat
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1.1.6 Pinh luat bao toan khoi lugng
1.1.7 Pinh luat thanh phan khong doi
1.1.8 Pinh luat ty 1& boi

1.1.9 Pinh luat ty 1& thé tich

1.1.10 Pinh luat Boyle-Mariotte va

Charler-Gay-Lussac
1.1.11 Pinh luat Avogadro
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1.1.12 PUONG LUGQONG VA PDINH LUAT
PUONG LUQONG

Duong luong cua mdt nguyén to, mot hop
chadt la sé phan khoi luong ciia nguyén to hay
hop chdt dé két hop hodc thay thé viia dii voi
1,008 phan khoi lugng hydro hodc 8 phdn khoi
luong oxy.
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Dinh luat duong lugng:

Cdc nguyén to héa hoc két hgp vdi nhau theo
nhiitng lugng khoi luong ty 1é vdi duong luong ciia

chiing:

my Dy

mpg Dy
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Trong mét wing héa hoc so duong luong
ciia cdc chdt tham gia phan ing phdi bang
nhau hodc trong cdc phan iing hoa hoc mot
duong luong ciia chdt nay chi két hop hodc thay
the mot duong luong chdt khdc ma thoi.

b
n
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Duong luong ciia mot nguyén té phu thujc vao
KLNT va trang thdi héa tri ciia nguyén to:

Puong luong hop chdt va s6 ion trao doi co quan

hé: M
é Baas
n

M, n 12 khéi lwgng va so ion hda tri (SO e trao
doi) phan td cia hgp chat.
Duong lugng gam cua mot chédt la lugng tinh bang
gam cuia chédt dé cé sé do bang duong luong ciia né.
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1.1.13 PHUONG TRINH TRANG THAI KHI
Doéi véi khi ly tuong :

PV =nRT hay PV =—RT

m
M
Doi vdi khi thuc:

(P g j(V—b)anT

V2
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1.1.14 XAC PINH KHOI LUUNG NGUYEN TU
VA PHAN TU
a. Theo ty khoi cta khi va hoi.
b. Duya trén phuong trinh:
Clapeyron — Mendeleeyv.
c¢. X4ac dinh khoi lugng phan ti chat tan.
+ Phuong phap nghiém soi va nghiém dong.
+ Phuong phdp thdm thédu.
d. Phudng phap sic cing bé mit.
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1.1.14 XAC PINH PUONG LUQNG

a. Dua theo dinh nghia duong Iugng.

b. Duya trén dinh luat duong lugng.

c. Duva theo méi lién quan giira duong lugng D,
khoi lugng nguyén tif A va ho4 tri n.

d. Xac dinh duong lugng cua axit va baz.

e. Xac dinh duong lugng cua mudi.

f. Xac dinh duong lugng cua chit oxy héa va
Khu.
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1.2 KHAI NIEM VE NGUYEN TU VA QUANG PHO
NGUYEN TU
1.2.1 NGUYEN TU VA QUANG PHO NGUYEN TU

a. Nguyén tu va cdc hat electron (e), proton, neutron:
Nguyén tif gom 2 thanh phan chinh: hat nhin va e:
Hat nhan mang dién tich duong.
Electron mang dién tich 4m
Trong nguyén ti cdc e chuyén dong trong xung

quanh hat nhan tao nén Iép vo e.
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Trong mot nguyén tu trung hoa:
Sd e = 50 proton (Z) = so hiéu nguyén ti (Z)
= tri sO dién tich hat nhan nguyén tir (Z)
Khoi luong hat nhédn = (Z+N) dvC.
Khoi luong nguyén tit = (Z+N)x1dvC + ex549.10-¢ dvC.
Tinh gan ddng :
Khoi luong nguyén tii = (Z+N)x1dvC = (Z+N) dvC.
So khoi = Tong s6 hat Proton va Neutron:
A=7Z+N. A X
Ky hiéu nguyén tu : 4
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Khoi luvgng bién tich
S Tuyét doi Tg‘g‘i‘g Tuyét d6i T‘;‘é‘i’g
Don vi Kg dvC Culong Culong Pon vie
Electron | 9,109390.103! | 0,000549 | -1,602177.10-° | -4,802298.10-10 1
Proton | 1,672623.1027 | 1,007277 | +1,602177.10-° | +4,802298.10-1° +1
Neutron | 1,674929.10° | 1,008665 0 0 0
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b. Khdi niém vé quang pho nguyén tit

Quang pho ctia nguyén ti 1a quang pho vach,
nghia 14 gom mét so vach riéng biét c6 mau sic
nhat dinh tuwong Wng véi nhitng tia bitec xa ¢6 budc

song xac dinh, dic trung cho nguyén to do.
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1.3 CAU TAO NGUYEN TU THEO CO HOC
LUONG TU
Ly thuyé€t cAu tao nguyén t& hién dai co sG
trén co hoc lugng ti¥ (CHLT), ra doi vao dau th& ky
XX.
1.3.1. CAC LUAN PIEM CO BAN CUA CHLT
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a. Ban chdt séng - hat ciia cdc hat vi mo:

-Hat vi mo (c6 kich thuée r, khoi lwugng m vo
cung nhé bé, cé tdoc ddo chuyén dong v rat 16n) nhu
anh sang (photon), electron, nguyén tu, phan tu
..virta c6 ban chat hat (dic trung bing m, r, v), vira
c6 ban chat séng (dic trung biang budc séng A, toc
do v), thé hién trong biéu thifc:

A= h
mv

17

12/7/2010 602005 - Chuong 1



Bai giang HOA PAI CUONG

h: hang so Planck; m, v: khoi luong, toc do hat vi mo;
A: buoc song.

Phat biéu:

Hat vi mé co6 khoi luong m khi chuyén dong véi
toc dp v sé tao nén séng truyéen di véi budc song L.
b. Nguyén ly bdt dinh Heisenberg:
“ Khong thé xdc dinh chinh xdc dong thoi ca toc do

lan vi tri cua hat vi mo ”:

h h

AR AN P T e o ik DGt
27m m
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h

Ax, Av: dp bat dinh ve vi tri va toc do; h =
27

-K&t luan: hat vi mé khi bi€t chinh xac toc do chuyén
dong thi khong thé biét dugc chinh xdc duong di, chi
c6 thé biét dugc xdc sudt cé6 mdt cua né 6 ché nao doé
trong khong gian ma thoi.

c. Phuong trinh song Schrddinger:

- Y nghia, vai tro:

- Phuong trinh s6ng Schrodinger mé ta su chuyén

dong cua mét hat vi mo trong trudng thé nang V:
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0* W 62\|1 62\|1 87t
Ox” 8y2 822

X, ¥, 2: loa dé,

[E Viv=0

m: khoi lugng hat vi mo;

h: hang sé Planck.

E: ndang luong toan phdn;

V: thé ndang ciia hat vi moé phu thujc x, y, z.
w: ham song (doi vdi cdc bién x, y, z)

A /\9 A b A
mo ta su chuyen dong cua hat vi mo .
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.Y nghia: v diic trung cho trang thai
chuyén dong cua hat vi moé lién quan véi
x4ac sudt ¢6 mit cia hat vi mé: w2 dv xdac
dinh xdc sudt c6 mit cua hat vi mo trong
thé tich dv va y? xdc dinh mat do xdc suit

c6 mit cua hat vi mo.
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1.3.2. TRANG THAI E TRONG NGUYEN TU
HYPRO VA CAC HAT TUONG TU (HE", LI?*)

Giai phuong trinh séng Schrodinger doi véi hé
nguyén t¥ nay. Két qua: trang thii cua e trong
nguyén t0 hydro duge xac dinh béi cdc so luong tir
va dudgc dic trung biang khai niém dam may e.

a. Dam may e:

- Khai niém:

- Dinh nghia:

2
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b. Cdc s6 luong ti va y nghia
Céc s6 lvgng tu 1a nhitng so6 nguyén khong c¢6
s do, xdc dinh ham s6ng v (trang thai chuyén dong
cia e) va gom c6: so luong tit chinh n, s luong tir
orbital I, s6 luong ti tir m,, s6 luong ti spin m._.
* S0 luong tit chinh n va miic nang luong, lop e:
- Xac dinh ndng luong cua e:
2 2
E, =— 2,818.10‘18xz—21 = — 13,6X(Z—2) eV
n n
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-n c¢6 gia tri nguyén, duong, tr 1 d€noo: 1,2,3, ..
, 00, Gia tri cua n gian doan.

- Trang thai niing lugng cua e dugc xiac dinh bing
gid tri nhat dinh cia n dugc goi 1a miic nang luong.

Muc niang lugng cé gia tri ting theo gia tri cua n.
n 1 2 S R o
| USSR Dt e e ool DR o] DS
Nguyén nhan xuat hién quang phd vach nguyén tu.

Vi du: quang pho nguyén ti hydro.
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E. =0.00)
n=o0 .
I I
] | ¥ H‘V
s B YYVY
l E =-136%10 19
n=3 - Yyvy 4
B =-242%10 -19
A A
E_=-5.45%10 "19
2
E =-2.18%10 1§
n=1 yyvvy |

Lyman Balmer Paschen Bracket Pfund
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- Cac e ¢6 cung muc nang lugng hop thanh [dp e hay lop luong
tu. Hién co 7 16p e, duge ky hiéu nhu sau:
1 RONRD R A Ry RN (T
KhK L M N O P Q

* S6 lugng tit orbital | va hinh dang dam mdy e, phdn miic
nang luong va phdn lop e:
- So lugng ti I xac dinh hinh dang dam may e.
- I ¢6 gia tri nguyén, duong tx 0 dén n —1: gid tri cia n c6 n
gia tri cua/ ciing nhu ¢6 n hinh dang ddm may e. Vi du: @ng véi
n=3 c63giatricualla 0,1,2 (3-1) va c6 3 hinh dang dam may
e.
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- P6i v6i nguyén ti nhiéu e, / con xac dinh ca
trang thai ning lugng cua e: goi la phdn miic ning
luong.

- Céc e trong moi 16p lugng ti cé6 cung phan
muc nang luong hop thanh phan Iop e hay phan 16p
lu'gng tu.

Cac phan lop e dudgc ky hiéu:

| 0l 9T, CapRre B oy
Kyhiéu s p d foocnmaco Yy 2o
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- Hinh dang cac dam may e:

o Ung véil = 0 (s): ddm may e c6 dang khdi cau.

e Ung véil = 1 (p): ddm mAy e c6 dang 2 khdi cau
bién dang ti€p xic nhau.

e Ung véil = 2 (d): cdc ddm may da sé c6 dang 4

khoi cau bién dang ti€p xic nhau.
A

Z

% ¥

X —

X

S p d
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* 86" lugng it ti m; va su dinh hudng ciia dim may e, khdi
niém orbital nguyén tu:
- S0 lugng td m, xdc dinh su dinh hudng trong khong
gian cua dam may e.
- m, ¢6 gia tri nguyén, duong hay am, tr 0 dén +1:
moi gid tri cial c6 2I +1 gia tri cia m, va do d6 c6 2/
+1 cach dinh huéng cua dam may e.

Vidu: dng voil=2m, co S gia tri (-2,-1,0,+1, +2)
va ¢6 5 cach dinh huéng cua dam may e tuong ng.
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- m; dic trung cho tuong tac cua tu truéng ngoai
(tac dung l1én nguyén tu ) véi tir trudng cua e.

- Khdi niém orbital electron nguyén tu hay orbital
nguyén tu (AO):

AO la trang thdi cua e trong nguyén tu dugc xdc
dinh bdi cdc so luong tit n , 1, m, hay bdi ham séng ¥
chita cdc thong so n, 1, m (¥,,,).

MGoi lién hé giira cdc s6 lugng td n, [, m, va cac
I6p, phan 16p e, so AO, ky hiéu (tén goi) cia AO:

12/7/2010 602005 - Chuong 1 %



Bai giang HOA PAI CUONG

Lop | Phan | A
I6p | O
SO
Ky Ky s
L l hiéu m, P]}ﬁn L& Ky hiéu
: 1op p
1 K 0| s 0 1 1 1s
0 S 0 1 2s
2 2 1| P 0, £1 3 . 2pz, 2px, 2py
0| s 0 1 3s
3 M 1 Y 0, +1 3 9 3pz, 3px, 3py
Z d |0,+1,+2 S 3dz? ,3dxz, 3dxz, 3dyz,3dx2-y?
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Cach dinh huéng cua cac AO tuong Wng v4i n=2:

Py P> P,: dinh hudng theo cac truc x, y, z.

d,, d

cua cac goc tao bai cac truc ky hiéu tuong wng.
dxz—y

d , :dinh huéng chu yéu truc z.
Z

XZ7?

d,,. dinh hudng theo cac duong phan giac

, » dinh huong theo cac truc x, z.
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P, p
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S0 lupng tit spin hay spin ms:

- Spin m, xac dinh trang thai
chuyén dong riéng cua e: 1a su tw
quay cua e xung quanh ftruc cua
minh.

- m, chi ¢é 2 gia tri:

+1/2(chiéu thuén)

—1/2(chiéu ngugc).
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1.3.2. TRANG THAI ELECTRON TRONG
NGUYEN TU NHIEU ELECTRON

a. Nang luong e va cdc hiéu iing chdan, xdm nhdp :

- Trang thai cua e ciing dugc xac dinh hoan toan bgi 4
s0 lugng tu va cac AO ciing c6 dang nhu trong nguyén
tu hydro.

- E cta e trong nguyén ti nhiéu e phu thudc ca vao sé
lwgng tu I. Ngoai luc hut gitta hat nhian va e con cé
thém luc day giita cdc e véi nhau. Xuat hién 2 hiéu iing:

chan va xam nhdp.
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e Hiéu ting chdn:
LrE=7T=9
Z* la dién tich hiéu dung, S 12 hing sé chan.
Hiéu ng chan phu thudc vao n, [ : ting lén
khi s6 16p e tang.
o Hiéu iing xam nhdp:

Hiéu ong xam nhap ciing phu thudc vao n, l.
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- Sy phan bo cac phan mic ning lugng nhy sau:
7 Z*Z Z*Z
En,l :—2,18.10_ X—2J2—13,6X(—2) eV
n n

Is< 28 < 2p < 3s<3p<4s <3d < 4p < 5s < 4d
< Sp < 6s < 4=5d ..
b.Su sap x&p e trong 16p vo e nguyén tu, cAu hinh e
nguyén tu:
Dua trén co sé cac nguyén 1y, quy tic sau:
Nguyén Iy vitng bén:
- Trang thdi bén viing nhdt ciia e trong nguyén tit
la trang thdi c6 nang lugng thdp nhat.
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Nguyen ly ngoai tru Pauli:
- Trong nguyén tit khong thé cé 2 electron cé 4 sé
luong tit nhu nhau. * **
; (1) 2)
QOuy tac Hund:
- Su sdp xép e vao cdc AO trong cing phdn miic

nang lugng sao cho gid tri tuyét doi cua tong spin la cuc
dai. Vidu: su sap x&p e trén cac phan 16p 1s, 2s, 2p cua

o ER

ls 2s 2p
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Quy tic Kleshkovski:

- Quy tic I: Su sdp xép e vao cdc AO theo chiéu ting
Z xdy ra theo thit tu ti nhitng AO c6 tong gid tri (n+l)
nho hon dén nhitng AO cé6 tong gid tri dé lén hon.

- Quy tac II: Su sdp xép e vao cdc AO cé tong gid tri

(n+l) nhu nhau sé xdy ra theo huéng tang dan gid tri n.

40
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Cdu hinh e nguyén tu:
- Theo ky hiéu phin lop

y C.
- Theo 6 lugng tur.

X  vidkeeadinh e nguyén ti
cua N (Z = 7): 1s? 2s2 2p?

SRR

ls 28 2p
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1.4 HE. THONG TUAN HOAN CAC NTHH
1.4.1. PINH LUAT TUAN HOAN VA Y NGHIiA
1.4.2. HE. THONG TUAN HOAN VA CAU TRUC
E NGUYEN TU.

- Cau tric HTTH.
- Quy luat sap xé&p e vao 16p vo e nguyén tif cic

nguyén td theo chiéu ting Z, theo chu ky, theo nhém.
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- Méi lién hé giita cau tric HTTH va ciu tric e
nguyén tu:

% Chu kj:

+ Gom day lién tuc cdc nguyén to, bat dau tir
nguyén té s, két thic biang nguyén té p, ¢ giita cé
thé 1a nhitng nguyén té (n¢) d va f.

Chu ky tong quat gom cé:
2 nts (ns)-1ntd [(n-1)d]-14nt [(n-2)f]-
-9ntd [(n-1)d]-6ntp (np)
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+ S6 thd tu chu ky béang so lugng ti n diic
trung cho 16p electron ngoai cung cua nguyén to
trong chu ky.

+ Tong s6 nguyén té trong 1chu ky: 2n?
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* Nhom:
+ Gom cac nguyén té co:
So e 16p ngoai cung (PNC) hodc
So e phan I6p ngoai cung (PNP)
giong nhau va bang so thit tu nhom.
Nhirng e nay dudgc goi 1a e hoa tri vi c6 kha

nang tham gia tao lién két héa hoc.
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+ S e héa tri bing sé thi tu ctia nhém.

+ CAu hinh e cua nhom:

Nhom I 11 111 IV A% V1 V11 VIII
S+p ns! ns? ns’np! ns?np? ns?np’ ns?np? ns’np> ns’npf
d (m-1)d"%ns! (n-1)d'ns? (n—1)d3ns? (n—1)d°ns?
(n—1)d"’ns? (n—1)d? ns? (n—1)d’ns! (n-1)d%”%ns?
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* Phan nhom:
+ GOom cac nguyén té c6 ciu tric e 16p ngoai cung
(PNC) hoic cua nhirng phan 16p ngoai cung (PNP)
giong nhau.
+ Cau tric e:
ns* hoac ns’np*2(PNC); (n—1)d*?ns? (PNP).
+ C6 mot so6 ngoai lé ¢ cac PNP:
IB, IIB, VIB, VIIIB.
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+ Vi tri cu thé cta nguyén té trong HTTH.
+ SO thit tu cua 6 =Z
= S0 e = SO proton

= SO thi tu cia nguyén to.
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143 CAC TINH CHAT BIEN POI TUAN
HOAN CUA CAC NGUYEN TO.

* Bdn kinh nguyén ti’ va ion (r):

- La dai lugng quy udc xac dinh duya trén
khoang cach giita cac hat nhian cua cac nguyén tu
tuong tac (d).

P61 véi kim loai va phi kim loai: r = %2 d;

Poivdiion: d=r_+ r,.
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- Quy luat bién doi:

e Theo chu ky:
T trai sang phai: giam.

e Theo PNC:
Tw trén xudng: ting.

e Theo PNP:
Tw nguyén t6 thi 1 dén thid 2: ting,
sang nguyén to thit 3: khong ting.
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* Nang luong ion hoa (I):

- La ning lugng can dé bt e khéi nguyén ti
khong bi kich thich ¢ trang thai khi thanh ion
duong: X’ (k) + I = X* (k) +1e.

- I dac trung cho kha ning nhutng e (tinh kim
loai) va dugc do bing don vi Kj/ ntg hay eV/ nt.

- Quy luat bién doi:

Theo chu ky, tu trai sang phai, ting;
Theo PNC, tif trén xuong dudi, giam.
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* At luc e (F ) :
- La nang lugng thodt ra hay thu vao khi két
hgp thém e vao nguyén ti ¢ thé khi thanh ion 4m:
X% (k)+1e = X (k) +F.
- F dac trung cho kha ning nhin e (tinh phi

kim loai) va ciing dugc do bing don vi giong 1.
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- Quy luat bién doi:
Theo chu ky, tif trai sang phai, ting;
Theo nhéom, tir trén xudng dudi, giam;
Cé4c nguyén t6 p nhém VII ¢6 F 16n nhit,
Céac nguyén to c6 cau hinh e 16p ngoai cung:

s2, p3, s?p® ¢6 F nho nhat.
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* Do am dien (7):

- Pac trung cho kha ning cua nguyén tu mot
nguyén to hit mat do e vé phia minh khi tao lién
két v4i nguyén ti cia nguyén to khac.

- Pugc xdc dinh bing nhiéu phuong phéap,
trong do dang chu y la:

e Phuong phap Mullinken: ¥ = 2 (F +1).
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e Phuong phap Pauling: dua trén nang lugng
lién két (E) cua ciac chat (A,, B,, AB):
AE = const ( YA —yB )? véi

AE = EAB X/EA AXEBB

Pé tinh, Pauling chon dd am dién cda Flo bing 4 lam

don vi so sanh. Thang d6 Am dién tuong d6i cua Pauling
dugc su dung rong rai.
- Quy luat bién doi:
Theo chu ky, tu trai sang phai, ting;

Theo nhém, tir trén xudng dudi, giam.
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