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QUY PINH VE CACH PANH GIA PIEM

* Piém gilta ho

¢ ky dugc tinh 20%.

* Piém tiéu luan dudc tinh 30%.
* Piém thi két thiic mon dudc tinh 50%.
» Trudng hop nhiing sinh vién thi lai (k€ ca

thi gitta hoc p.

han, két thiic mon, ti€u ludn)

Néu >5 thi chi tinh phan thi d6 bang 5, cac
phan di€m khac duoc bdo luu).
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GiOi thiéu vé nOi dung mon hoc

huong 1: Cac khai niém va dinh luat co ban
huong 2: Cau tao nguyén t

huong 3: Pinh luat tuan hoan

huong 4:Lién két hoa hoc va cau tao phan tU
huong 5: Trang thai tap hop cla vat chat
huong 6: Nhiét ddng hoc

huong 7: DOng hda hoc

huong 8: Can bang héa hoc

huong 9: Can bang trong dung dich 1éng
huong 10: Bién hoa hoc
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Tai li€u tham khao HPC

» Nguyén binh Soa, HBC, PHBK HCM
* Website:

— www.cwx.prenhall.com/petrucci/medialib/powe

— http://www.uhd.edu/academic/colleges/sciences
/naturalscience/BKC_Homepage.htm
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Chuong 1: Cac khai niém va dinh luat cdn ban
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Nhing phat hién dau tién vé hda hoc
Nguyén tU va phan tU

Hat nhan nguyén tU

Nguyén tO héa hoc va dong vi

Chat hdéa hoc, don chat, hop chat...

Khoi lugng nguyén tU, phan t, nguyén tU
gam, phan tU gam, duong luong

The Mole

Ky hi€u, cong thUc héa hoc, phuong trinh
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Cac dinh luat co ban

* Pinh luat bao tuan khoéi lugng

* PL thanh phan khong dobi

* Pinh luat ty 1é bOi

* DL duong lugng

* DL th€ tich

* PL Avdgadro va sO Avogadro

* DL Boy-Mariotte va charler-Gray-Lussac

* PT trang thai KLLT

* MOt vai phuong phap xd KLPT va Blugng
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Nhing phat minh dau tién

* What is the Chemistry?

“Chemistry is the science that describes matter — its properties, the

changes it undergoes, and the energy changes that accompany
those processes.”

[L.avoisier 1774 [.aw of conservation of mass

Proust 1799 Law of constant composition

Dalton 1803-1888  Atomic Theory
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Nguyén tU va phan tU

Dalton’s Atomic Theory

@ Each element is composed of small particles called atoms.
C Atoms are neither created nor destroyed in chemical reactions.
@ All atoms of a given element are identical

i Compounds are formed when atoms of more than one element

combine
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Nguyén tU' va phan tU

* Nguyén tU:

_ P%lan t\u’ nhO Phat SUavn ; f——j
vao thanh phan phan tu | ™~
chat. | |

— Nguyén tU 1a hat nho n
hoa hoc khong thé chia
hoOc.

— Nguyen tU cla cac nguyén t co kich thudc va
khoi luong khac nhau. Néu xem nguyén tU nhu
hinh cau thi ban kinh cUa nguyén tU hydro 1a
0,34A° (1 anstrom bang 10® cm ), cUa nguyén
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Nguyén tU' va phan tU

* Vi du vé nguyeén tU

o . O 0 d

Hydrogen (H Carbon (C Nitrogen (N Oxygen (O Fluorine (F)

Phosphorus (P) Sultur (S) Chlorine (Cl) Bromine (Br) [odine (I
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Nguyén tU va phan tU

* Phan tU-

La ti€u phan nhd nhat cla mOt chat cé tat cd tinh
chat hoa hoc cua chat dé.

Bi€u dién phan t( clla 1 chat bang cong thlc hoa
hoc bao gbm tat cd cac ki hi€u hod hoc cac
nguyén tO tao nén phan tUf cla chat d6 cung cac
chi sO ghi phia dudi bén phai cUa ki hiéu d€ chi
sO nguyén tU clla nguyén t0 do.

Phan t(r hop chat va phan t don chat
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Nguyén tU' va phan tU

* Vidu vé phan t(r

. 0

Molecular oxygen Water Molecular chlorine Carbon dioxide

Ammonia Methanol Acetylene
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Hat nhan nguyén tU

» Hat nhan nguyén tU gdm

— proton(p) c6 khoi luong 1,671.10 24 g (1,00728
dvc) va c6 dién tich theo quy uOc proton mang
dién tich duong(+1).

— Notron (n) c¢6 khOi luong bang proton nhung
khong mang dién tich. SO proton ludn bang sO
electron va quy€t dinh dién tich hat nhan. TOng
sO (p)+(n) quyét dinh khoi luong clla nguyén
tUf va duoc goi 1a s khoi
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Hat nhan nguyén tu
c
Rutherford

protons 1919

James Chadwick
neutrons 1932

€
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Nguyén tO héa hoc, dong vi

* Nguyén t® hoa hoc. Nguyén t6 héa hoc la
tap hOp cdc nguyén tu cé cung dién tich
hat nhan. Nhiéu nguyén t6 1a hon hop cla
mOt s6 dong vi. Nhu oxy c6 3 dOng vi :
60, , 70, 180, vGi ty 1& 3150:1:5. Khi
hydro thién nhién 1a hon hop cla 2 dong vi
'H, (proti) va 2H, (dotori 2D,) vOi ty 1é
5000:1.
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pong vi
Nguyén tir v&i cling s proton, nhung khac s6 netron.

S6 khoi - A

, o X ~Ki hiéu nguyén tu
SO nguyén tu, sO p - L

V1idu: Bao nhieu proton, neutron va electron cho moi
nguyen tU sau

16 12 14
80 6C 6C

Slide 18 of 56 General Chemistry: HUI®© 2006



Hat nhan nguyén tUf va BDOng vi

c A=SOkhO6i =N+7Z7

» 7 = S0 dién tich duong, dién tich HN, sO
Proton trong hat nhan

* V&i mOi nguyén t0: proton 1a cO dinh (2)
va sO N c6 thé thay doi
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A
- X

Examples:

1860 8 protons, 8 neutrons, 8 electrons
162C 6 protons, 6 neutrons, 6 electrons

1§C 6 protons, 8 neutrons, 6 electrons

pong vi

Nguyén tir v&i cling s proton, nhung khac s6 netron.
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Vi du Dong vi

Protium—one proton
(@) and no neutrons;
mass number = 1

Slide 21 of 56

Deuterium—one proton

(@) and one neutron (@@);

mass number = 2

General Chemistry:

Tritium—one proton

(@) and two neutrons (@);
mass number = 3
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Chat hoa hoc, dong phan, dong hinh...

- Chat la dang dong thé co cung tinh chat
vat 1y va héa hoc dugc cau tao cling mot
loai phan t hay nguyén tU

* Pon chat 1a nhiing chat ma phan tU cUa
ching c6 cfmg loai nguyén t nhu khi H, ,
O,, S, Fe..

° HO‘p chat la ‘nhung chat ma phan tU cla

C|
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k

1ung bao gbm hai hay nhi€u nguyén t(r
hac nhau nhu CO, CO,, NH,, HNO,,

H

Cl...
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Chat hoa hoc, dong phan, dong hinh...

* Dang thu hinh. MOt nguyén t6 ho4 hoc c6 thé ton tai
2 hay nhiéu don chat khac nhau goi 1a hién tugng thu
hinh va c4c don chat dugc goi 1a dang thu hinh.Khi &
trang thai két tinh dang thu hinh dong thoi cling 1a
dang da hinh.

* Hién tuong dong hinh. Cdc chét tinh thé khdc nhau
c6 thé két tinh dudi cuing dang tinh thé cé mang tt
giéng nhau. Vi du CaCO, FeCO,, MgCO, déu két tinh
ciing mOt loai mang tinh thé( mang tam phuong mat
thoi). Hién tugng nay dugc goi 1a hién tuong dong
hinh
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VD: Hi€n tuong dong hinh

Cu,Au a ReO,

Slide 24 of 56 Genera 1 Chemistry: HUI®© 2006



POng phan, ky hiéu hoa hoc, PTHH. ..

* POng phan. Nhiing chdt hod hoc khdc nhau
nhung cé cung cong thlc phdn tu goi la nhiing
chdt déng phdn. Nhu v@y chi don thuan thanh
phdn chua du dé xdc dinh 1 hop chat hod hoc
ma phai k€ dén cdu tao phan tU cua né. Trong
héa hoc dac biét héa hoc hltu co dé biéu thi
mét chdt hod hoc nhét thiéc phdi diung dén
cong thUc cdu tao.

* Vidu
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Ky hiéu héa hoc, PTHH...

* Ki hiéu hoa hoc.
— MOi nguyén t0 héa hoc dugc ki hiéu bang ch(r céi

dau hay hai chir cai trong tén Latinh cUa nguyén t0
do

— MGi ki hiéu hod hoc clia nguyén t6 dong thdi chi 1
nguyén tU cUa nguyén tO do.

* Cong thUc dung bi€u thi cac chat (phan t(), vi du:
hidro (H,)

 PTHH: Dung dé€ bié€u thj cac phan Ung héa hoc bang
cong thUrc HH

Phan loai phan Ung hda hoc
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Phan Ung hda hoc

hdn Ung kéthop: C + O, - CO,1

han Ung phan huy: CaCO, - CaO + CO,1

han Ung thé:  Fe + CuSO, — FeSO, + Cul
han Ung trao d6i: AgNO, + NaCl - AgCl + NaNO3
han Ung téanhiét: H, + Cl, - 2HCI AH = -2,3KkJ
han Ung thu nhiét: N, + O, —2NO AH = +90,4kJ
han Ung mOt chiéu: 2KClIO, - 2KCl + 30,

han Ung hai chiéu: N, + 3H, - 2NH,

T T T T T T T TT

- | 1Cl,
| A i \
H Cl + NaQH —_ HQH + C& + Na

\ J/
A4
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PTHH
2NO+ 10, - 2NO,

2(14+16)g 32g 2(14 +32)i

- —
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Khoi luong NT, PT...

+ Khoi luong nguyen tu. Trudc day nguoi ta
thOng nhat 1ay khoi lugng nguyen t& hydro va
sau 1a 1ay 1/16 khoi lugng nguyén tUf oxy lam
don vi do. TU 1961 dén nay nguoi ta thOng
nhat lay 1/12 khoi lLrOng cUa nguyén tU dong
vi C2 l]am don vi do né bang 1,66054.10-% g=
amu.

— KhO'1 lu’Ong nguyén tU: ti s6 khoi lu’Ong nguyen tur
cua né vOi 1/12 phan khoi Iu’O’ng cUa nguyén tu

2,66 x 10~
caci nhguyean to — = 16 (Nvkint)
(O) = 1,66 x 10

I\
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Khoi luong NT, PT...

* Kh6i lugng phan t&f cda mot chat la ti s6 khéi lugng |

phan tU ca né vOi 1/12 phén khdi lu'ong cla nguyén tu
cacbon

—  Khoi luong phan tt cia mot chét la kh01 luong mot
phan tu' cua chat do tinh bang don vi khoi lugng

nguyen tur va bang tong khoi lugng nguyén tu cUa
cdc nguyén t0 trong phadn tu.

— Vidu; H,0 la 18,0152 dvc cUa NH, la 17,0304 dvc

° Nguyén tU gam. © Nguyen tur gam la lugng cua 1
nguyen td duoc tinh bang gam co gid tri ve sO bang
khOi luong nguyén tUr ca nguyén t0 dé.” Vi du mOt
nguyen t’ gam cUa Fe bang 55,847g, mOt nguyen tr

gam cUa O 1a 15,9994g, mOt nguyén tU gam cua Cu 1a
63,546¢...
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* Phan tU gam. “Phdn tU gam la lu’O’ng chat
duoc tinh ra gam va co gid tr] vé sO bang khoi
luOng phdn tU cla chét dé

* Mol: la don vi do lugng chat, 1 mol bat ky déu
chUra s6 ti€éu phan nhu nhau (s6 Avogadro)

N, =6.02214199 x 10* mol*
» * Khoi lugng phan t H,O bang 18 dv.C
~. Khoi lugng mol phan t& H,O bang 18g.
* Khoi lugng phan t&f CO2 bang 44 dv.C
. Khoi lugng mol phan t& CO2 bang 44g
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» Khoi lugng mol phan t(r; 1a khoi luong tinh bang
gam c Ua 1 mol phan tUr chat dé.

* KhOi lugng mol nguyén tUr: 1a khoi 1ugng tinh
bang gam cUa 1 mol nguyén tU do.

* Tuong tu: khoi lugng mol ion

Soanolnguyedog) = s?g?mguye&néﬁ?
Khodboingnolnguyedi{A)
, , Soganthadim) Cach biéu
So@nolchadh) = . A
&) Khodboingnolphadid{M) thimot
Codan luong chat
So@nolion(n) = 0gamon(m) KL m gam

Khodbbingnolion qua mol
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Pinh luat cidn ban

Pinh ludt thanh phan khéng déi: M6t hop chat du

duoc diéu ché bang cdch ndo di nlta bao gi0 ciing c6

thanh phan xdc dinh va khéng doi.

— Vidu: H,0 dii di€u ché bang cach nao khi phan tich thanh
phan déu cho ty 1€ 11,1% : 88,9% hay 1g : 8g.

— NaCl: c0 39,34% Na va 60,66% Cl

— TrU trudng hop cac khuyét tat trong mang tinh thé
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* Pinh luat ty 1€ boi: Néu hai nquyén t6 két hop vdi
nhau cho mOt s6 hop chét thi Ung vOi cung mot khoi
[U'Ong nguyén tO nay, cdc khOi luUOng nguyén t0 kia ty
[é v&i nhau nhu nhiing s6 nguyén don gian.

* Vidu: Nito két hop v6i oxi tao thanh ndm oxit c6
cong thUc phan tr 1an lugt 1a: N,O, NO, N,O,, NO,,
N,O., néu Ung v3i mOt don vi khoi lugng nito thi
khoi luong cla oxy trong cac oxit d6 lan 1uot 1a:
0,57:1,14: 1,71 :2,28:2,85hay1:2:3:4:5
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NL,O
> NO N,O,

Dinitrogen oxide Nitrogen oxide Dinitrogen trioxide

NO
3 N,Og
Nitrogen dioxide Dinitrogen pentoxide
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Pinh luat cin ban
* Pinh luat bao toan KL

— Tbéng khoi luong cdc san pham
thu dugQc ding bang tOng khoi
luong cdc chét ban dau da tdc
dung.

—-Vidu:
— Chtl y khi phan Ung thu hodc tOa
nhiét
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* Pinh luat duong luong.

— «“Puong luong cia mOt nguyén td la sé phan khoi luong
ca nguyén t0 dé két hop (thay thé) hét voi 1,008 phan
khoi luong cua hydro hodc 8 phan khdi luOng cla oxy

— Vi du duong lugng cUa hydro 1a B,=1,008, D=8

* Trong cac phdn Ung hod hoc “cdc nquyén t6 két hop v8i nhau
hodc thay thé nhau theo cdc khdi luong ty 1€ véi duong
luong cUa ching”

- Khoi lugng chat A 1a m, gam phdn Ung hét v&i m, gam chat
B.Néu goi duong lugng chat A va chat B 1an luge B, va b,
thi theo dinh luat duong luong tac6: m, D,
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Pbuong luong cla nguyén
t0 A c6 lién hé don gidn i = KhoalodinghguyedrdtA

sau: : Sodxi houd

Trong phdn Ung trao doi
Z=sO nguyén t0 H(OH)
cUa 1 pt axit (bazo) thuc té
tham gia phan Ung

MuoOi: Z= tOng diéen tich < _ Khoaissingiguyedrs (A

duong phan kim loai A Sooxi houd
Phan Ung oxi héa Z=s0 e

ma 1 pt chat kh(r cho va

nguagc lai
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Vi du: duong luong cUa axit H,SO, trong hai phan Ung
sau
H,S0, + NaOH — NaHSO4 +H,0 (1)
e D,,.,= 98/1 =98
H,SO, + 2NaOH — Na,S04 +2H,0 (2)
e D= 98/2=49
Fe,(SO,), + 6NaOH - 2Fe(OH), + 3Na,SO,
« DFe2(SO4)3 = 400/6 = 66,66

- - M
NFeglsF&Ci\:I Fleg?’ sn@ihp 5- t5e@letorNSNCl- SZ”C'2 = 94,85
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* Puong luong gam: cia mOt don chat hay hop
chét la luong chdt dé duoc tinh bang gam c6
tri sO bang duong lu'ong cla né.

» MO0i lién hé gilra s6 gam (m) va sO6 duong
lugng gam (n’) cla mOt chat c6 duong lugng
b theo bi€u thUc sau:

Soadongodingam(n') = — __SAoaQ?_TFm)N
NoonglooingN)

N m m m
£ 2 hay=2 —=—< (1N, =Ny
N 5 g™ N . N

vy
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D. Avogadro’s Law

- Trong cung diéu kién T & P nhulng
thér tich bang nhau (V1=V2) cla chat khi
khac nhau déu ch(fa cing sO phan tUf nhu nhau
(N1=N2)

- At STP [Standard Temperature and

ST

Slide 41 of 56 General Chemistry: HUI© 2006



D. Avogadro’s Law

O O ‘ '
O

9 atoms and 9 tri-atomic molecules occupy the same
volume (STP)

- How many L would 5.6 g of He occupy at standard
temperature and pressure (STP)?

- Note: 22.4L = 1 mole gas only at STP.
- 5.6g He x 1.0molHe x 224L = 31L He
4.0g He 1.0 mol
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Pinh luat thé tich

» Thé tich cac khi tham gia phdn Ung ty 1&
vOi nhau va ciing ty 1€ v&i thé tich cac sdn
pham khi cUa phdn Ung nhu nhing sO
nguyén don gian

&
e j—’)\) @,

'lNz_ 1v 3H2 3V 2NH3 4V
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Pinh luat chat khi

A. Boyle-Mariotte’s Law

- In 1601 Robert Boyle noted that the volume of a
fixed amount of gas at a given temperature was
inversely related to the pressure.

V =k x 1/P where k is a constant; PV =k or * 2P

PV =PV

- Example: 2.3 L of gas at 3.0 atm is expanded into

a 5.0 L. container. What is the new P?
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B. Charles Law

- In 1787 Jacques Charles noted a relationship between the
volume of a given gas and temperature.

- For a given amount of gas at constant pressure,
is true (in absolute K):

V=kxT orV/T=k *

P

-~

V/T =V /T Where T is in the Kelvin scale

Example: 2.1 L of a gas at 300. K is cooled
to 100. K. What will be the new volume.
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Gay-Lussac’s law

Joseph-Louis Gay-Lussac, 1778-1850
V are constant :

P T

Example: If in a closed container 1 liter of a gas at
300K (27 °C) has a pressure of 1 bar heating the

sample to 600 K (327 °C) the pressure will rise to 2
bar.
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Pinh ludt khi

VaT & Val/P

Val/P - V=kxT/P
k=PV/T
PV = PV
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Khi ly tuwéng

Van VaT Val/P

VanxT/P; V=kxnxT/P; Letk=R
V=RnT/P or PV=nRT Pinhluatkhily tudng

R =0.0821 L xatm /(K x mol) when P in atm
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Bai tap ap dung

1) Whatis P of 0.51 mol O, in 15 L at 303 K?

P =nRT/V = 0.51mol x 0.0821Latm/(Kmol) x 303K / 15 LL
= 0.84 atm

2) What is V of 28.0 g of CO at 760 Torr and 0 °C?
n=28.0g COx1mol/28.0g CO = 1.00 mol CO
T=0 +273 =273 K

P=760 Torr x 1 atm/ 760 torr = 1.00 atm

V =nRT/P = 1.00mol x 0.0821Latm/Kmol x 273K / 1.00 atm
= 224 L
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Pinh luat G. Dalton
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Pinh luat G. Dalton

Zn + 2H+ --) Ho, + Znt2

Hydrochloric
acid

Slide 51 of
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(partial pressure =752 mmHg)
with water vapor

(partial pressure = 17 mmHg)

Pp = 752 + 17
= 769 Torr

—Water at 19°C




Phuong phap xac dinh KLPT va DL

* Theo phuong trinh trang thai cla KLT

° Phu'dng phap Duylong Peti . “Nhiét dung nguyén
tlr cia mOt don chat ran gan bang 26J/mol”. A.C

= 26
Vi du nhiét dung riéng cUa Fe 13 0,463J/g nén khoi
luong nguyén tU Fe 1a:
A, =26/0,463 = 56,1

* PhUgiied dot chay doi le cac hop Chat HC
Sample

I 4 \:? »‘CI
L . g
P - :
-l 1Y " %
W F 4 . - }
E i '

E_ ) CuO H>O absorber CO, absorber
Furnace
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Scale of Atoms

X
The heaviest atom has a mass of only 4.8 x 10 g

Useful units:

and a diameter of only 5x 10 m.
< 1 amu (atomic mass unit) = 1.66054 x 10- kg

i< 1 pm (picometer) =1 x 10-2m
3 1 A (Angstrom) =1x 10°m =100 pm =1x 108 cm
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