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QUY BINH VE CACH BDANH GIA BIEM

» Diém gilta hoc ky dugc tinh 20%.

e Diém tiéu luan duoc tinh 30%.

e Diém thi két thic mon duwoc tinh 50%.

* Trvong hop nhirng sinh vién thi lai (ké c3 thi
gitra hoc phan, tiéu luan) Néu >5,5 thi chi tinh
phan thi d6 bang 5,5. Céc phan diém khac
dugc bao lwu).
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Gidi thiéu vé ndi dung mon hoc

nuong 1. Cac kha niém vadinh luat co ban
nwong 2: Cau tao nguyén tw

hwong 3: Binh luat tuan hoan, hé thong tuan hoan
nwong 4:Lién két héa hoc va cau tao phan tiy
nwong 5: Trang tha tap hop clia vat chat

nrong 6: Nhiét dong luc hoc hda hoc

nwong 7: Bong hda hoc

wong 8: Can bang hdahoc

rong 9: Can bang trong dung dich 16ng

rong 10: Can bang trong dung dich chéat dién ly
nwrong 11: Bién hda hoc
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Tai liéu tham khao HBC

Nguyén Birc Chung, HDC, DPHQG HCM 2002
Nguyén Binh Soa, HDC, DPHBK HCM,2005

Nguyén Khwong: Gido trinh Héa dai cvong, DPHCN Tp
HCM

Pao Binh Thirc. Hoéa hoc dai cvong, PHQG Ha NI,
2002

Lé Mau Quyén — Co s& LT hdéa hoc- phan bai tap-
NXB KH& KT, 1996

Glinca. Hoéa hoc dai cuong
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Céc deé tai clatiéu luan

1. DPuwong lvong vaphuong phdp giai bai toan vé duong
lrong

2. Timhiéu ndi dung clia mot sd thuyét ciu tao nguyén ti
cd dién. Y nghia ctiaching

3. Timhiéu thuyét cau tap nguyén tlr hién dai theo co hoc
lvong twr

4. Cautrdc cuaHTTH céc nguyén t6 hda hoc

5. Quy luat bién do6i mdt s tinh chat clia cac nguyén ti
trong HTTH

6. Cau hinh eectron vaphuong phdp xac dinh cau hinh
electron
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7 Timhiéuvé s la hdacac orbital
8 Tim hiéu ndi dung clathuyét VB

0.

10.
11.
12.

13.
14.
15.
106.
17.

18.

1m
1M
1m

1m

niéu ndi dung clia thuyét MO
niéu vé thé dang &p va chiéu clia phan tng héa hoc
niéu vé hiéu rng nhiét ctia phan trng héa hoc

niéu vé can bang hda hoc vamarc do dién raclia

guatrinh hda hoc

Tim hiéu vé dong hdéa hoc vatdc do phan rng hdéa hoc
Po tan- c&c yéu td anh hvdng dén do tan

Tim hiéu can bang trong chat dién ly

pH va cach tinh pH ctia dung dich

Tim hiéu vé thé dién cwc va chiéu dién racéc phan (ng

oxi hoa- khtr

Tim hiéu vé céc thuyét axit- bazo
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Chuong 1. Cac khai niém va dinh luat co ban

Slide 9 of 56 General Chemistry: HUI© 2006



1.1 Cac khai niém co ban

* Nguyén tir va phan tur

 Hat nhan nguyén tu

* Nguyén td hdahoc vadong vi

 Chat hda hoc, don chat, hop chat, dong hinh,
da hinh...

« Khdi lvgng nguyén tir,khoi lvgng phan tir,
nguyén tr gam, phan tir gam, dai lvgng mol.
dwong lvong

« Ky hiéu, cong thtrc héa hoc, phuong trinh HH
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* PIn
* PIn
* PIn
* PIn
* PIn
* Pinh

_ e ) ) )

1.2 Cac dinh luat co ban

uat bao toan khoi lvong

uat thanh phan khéng doi

uat ty 1é boi

uat dwong lvong

uat ti 1€ thé tich

uat Avogadro va sd Avogadro

* DL Boy-Mariotte va Charler-Gray-L ussac
 PT trang tha khi ly twong
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1.3 M6t vai phuwong phap xéac dinh khoi lvong

phan tir vaduwong luong

« Phuong phap xac dinh khdi lvgng phan tir
* Phuwong phap xac dinh dwong lvong
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1.1 CAC KHAI NIEM CO BAN
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1.1.1 Nguyén tir va phan tu

« Nguyén tu:
— Phan t&* nhd nhéat clian IL*""’# "
C\ $

thanh phan phan tir cac | \ -
— Nguyén ttr lahat nho r N '
hoc khong thé chia nhé

— Nguyén tir culia cac nguyen to co Kich thuoc va
khoi lvong khac nhau. Néu xem nguyén tir nhu
hinh cau thi ban kinh ciia nguyén tir hydro la
0,53A9 (1 angstrom bang 10-8 cm ), clia nguyén
t¢r iot bang 1,33A°...
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Nguyén tir va phan tur

* Vidu vé nguyén tur

9 0 Q »

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

Phosphorus (P) Sulfur (S) Chlorine (Cl) Bromine (Br) lodine (I)

Slide 15 of 56 General Chemistry: HUI© 2006



Nguyén tir va phan tu

e Phan tu:

+ Latiéu phan nho nhat cla mot chat ¢ tat ca tinh
chat hoa hoc ctuia chat do.

+ Biéu dién phan tir ciia 1 chat bang cdng thirc hoa
hoc bao gom tat ca cac ki hiéu hoa hoc cac nguyén
t6 tao nén phan tir ctia chat dé cung cac chi sd ghi
phiadu¢i bén phai clia ki hiéu dé chi sd nguyén ttr
cuanguyén to do.

+ Phan tir hop chat va phan tr don chat
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Nguyén tir va phan tur

* Vidu vé phan tw

Molecular oxygen Water Molecular chlorine Carbon dioxide

28

J

j))

Ammonia Methanol Acetylene
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1.1.2 Hat nhan nguyén tu

 Hat nhan nguyén ttr gdbm

— proton(p) ¢6 khéi lvong 1,671.10-%4g (1,00728
dvC) vaco dién tich theo quy wéc proton mang
dién tich duong (+1).

— Neutron (n) c6 khéi luong bang proton nhwng
khong mang dién tich.

— S8 proton ludn bang s electron va quyét dinh
dién tich hat nhan. Téng s (p)+(n) quyét dinh
khoi lvong cua nguyén tir va duvoc goi lasd khoi
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Hat nhan nguyén tw

e A=SHkhdi=N+Z

o Z = S0 dién tich dwong, dién tich hat nhan,
SO proton trong hat nhan

» V& moi nguyén to: proton la cd dinh (Z) va
3O N c6 thé thay doi

 Trong tw nhién s neutron (n) va sd proton
(p) thvongla p<n< 1,5p ( Trrr },H khdng
cO neutron)
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Hat nhan nguyén tu
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1.1.3 Nguyén t6 hda hoc, dong vi

* Nguyén t6 hoa hoc. Nguyén td hda hoc la
tap hop cac nguyén ttr cd cung dién tich hat
nhan. Nhiéu nguyén t6 1a hon hop ctia mot
sO déng Vi.

* Vi du: oxy co 3 dong vi :15,0, 17,0, 18,0 voi
ty 1& 3150:1:5. Khi hydro thién nhién [& hon
hop cua 2 dong vi 1,H (proti) va?,H (dotori
2.H ,ky hiéu D) voi ty 1€ 5000:1.
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Pong vi
Nguyén tlr v&i cung sb proton, nhwng khac sé neutron.
S6 khoi— A

’ X(—Kl’ hiéu nguyén tw
S6 nguyén tr, sé p— L

V1 du: Bao nhied proton, neutron va electron cho moi
nguyén tir sau

16 12 14
80 6C 6C
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A
X

Examples:
1860 8 protons, 8 neutrons, 8 electrons

162C 6 protons, 6 neutrons, 6 electrons

164(: 6 protons, 8 neutrons, 6 electrons
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Vi du Bong vi
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1.1.4 Chat hda hoc, don chat, hgp chat,
dong phan, dong hinh...

+ Chat ladang dong thé c6 cung tinh chat vat ly va
héa hoc duoc cau tao cung mot loai phan tir hay
nguyén tir. Boi voi hdahoc ndi dén chat tirc landi
dén chat nguyén chat

« Pon chat |a nhitng chat ma phan tr ciia ching cé
cung loai nguyén ttv nhu khi H, , O5, S, Fe...,

« Hop chat lanhirng chat ma phan tir ctia ching
bao gdbm hai hay nhiéu nguyén tir khac nhau nhuw
CO, CO,, NH;, HNO,, HCI...
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Chat héa hoc, dong phan, dong hinh...

e Dang da hinh (thu hinh)

Khi & trang thai két tinh mot chat c6 thé ton ta
dwdi nhiéu dang tinh thé c6 cau tric khac
nhau.Hien tvong trén duoc goi la dang da hinh.
MOi dang tinh thé dwoc goi ladang da hinh.
Poi khi nguoi tadung thuat nglr dang thu hinh
thay cho dang da hinh. Thuc chat dang thu hinh
chinh la nhitng dang phéan tir hay dang tinh thé
khac nhau ciia mot nguyén to. Vi du oxi c6 O, va
O,, Cacbon cd kim cuwong, than chi va cachin...
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Hién twong dong hinh

. Hién tvong dong hinh. Cac chat tinh thé khac
nhau c6 thé két tinh dudi cuing dang tinh thé c6 mang
tinh thé giéng nhau.

Vi du CaCO,, FeCO, , MgCO, déu két tinh cung
mot loai mang tinh thé (mang tam phuong mat thoi).

Hién tvong nay duoc goi lahién twong dong hinh
- s

CusAu a ReO,
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Pong phan

e Bong phan. Nhitng chat hoa hoc khac nhau
nhung cd cung cong thirc phan tr goi la nhirng
chat dong phan.

» Nhu vay chi don thuan thanh phan chua di dé
xac dinh 1 hop chat hoa hoc ma phai ké dén cau
tao phan tr cia nd. Trong hdéa hoc dac biét hda
hoc hiru co dé biéu thi mot chat hod hoccu thé,
nhat thiéi phai dung dén céng thirc cau tao.

* Vidu
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1.1.5 Khoi lwong NT, Khoi lvong PT ...

Khéi lwvong nguyén tir. La ti sO khdi lvong
nguyén tir ctia n6 véi 1/12 phan khéi lvong clia
nguyén tir 1°C

Trwéc day nguoi ta thong nhat lay khoi luong
nguyén tir hydro vasau lalay 1/16 khoi luvgng nguyén
tr oxy lam don vi do.

e Tu 1961 dén nay nguoi tathéng nhat lay 1/12 khoi
luvong clia nguyén tr dong vi 2C lam don vi do, nd
bang 1,66054.10-2* g = amu.

2,66 x 10 =
1,66 x 10 ~*

Vidu: mnguyento6 (O) = ~ 16 (fivk Int)
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Khoi lvgng NT, PT...

Khoi lvong phan tr clla mot chat lati sb khéi lugng
lpzhan tlr clia nd v6i 1/12 phan khéi lvong clia nguyén tir
C
Kh0| lugng phan ttr cua mot chat 1a khoi lugng
t phan t& clia chat d6 tinh bang don vi khoi

Iu’c)’ng nguyén tir va bang téng khdi lvong nguyén
tlr cla cac nguyén tb trong phan tu.

-Vidy; H,0O la 18 0152 dvC cuaNH, 1a 17,0304 dvC
Nguyén ttr gam. “ Nguyén tr gam la lugng cua 1 nguyén
to dugc tinh bang gam, c6 gla tri vé s bang khdi lvgng
nguyén tir cia nguyén té do.”

Vidu mot nguyén ti gam cua Fe bang 55,8479, mot
nguyén tr gam cua O l1a 15,9994g, mot nguyén tlr gam cua
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Phan tir gam va mol

*Phan ttr gam. “Phan tr gam la lvong chat duoc tinh ra
gam va co gia tri vé so bang khai lwvgng phan tir cua chat
do

‘Mol la lwgng chat co s phan tir, nguyén tv, ion,
electron hoac sb don vi cau truc khac dung bang S0
nguyén tir chiva trong 12 gam dong vi cacbon 12C

Mol Ia lwgng chét chira 6,022.102ti€u phén céu tric
clia chat

*1 mol chat bat ky déu chira sd tiéu phan nhw nhau (sd
Avogadro)

N, = 6.02214199 x 103 mol-*
* Khéi lvong phan t H,O bang 18 dv.C
—  Khoi lvgng mol phan tir H,O bang 18g.
* Khoi lugng phan tir CO, bang 44 dv.C
sicen o ss KNOi 1rong mokephidi-ter,CO, bang 449 nuie 2006



Khdi lvgng mol nguyén tir , phan tir vaion

 Khdi lvong mol nguyén tir: 1akhéi lvgng tinh bang
gam cua 1 mol nguyén ttr do.

 Khdi lvgng mol phan tir: lakhdi lwgng tinh bang
gam c Ua 1 mol phan t&r chat do.

e Twong tw: khdi lwong mol ion

So gam nguyen to (m)
Khoi [66ng mol nguyen td (A)

So mol nguyentoi(n) =

| | | Céch biéu
So mol chat (n) = : ?cz.gam chat(m)" i me
Khoi [66ng mol phan to (M) thrmot
. _ lvong chat
. ‘gam ion (m
So mol ion (n) = —— 94N 19 ( _) KL mgam
Khoi 166hg mol ion gua mol
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1.1.6 Ky hiéu héa hoc, cong thtrc,

ohuwong trinh hda hoc

« Ky hiéu hoa hoc.
— M6i nguyén t6 héa hoc duoc ky hiéu bang chir cai dau
hay hai chi¥ cai trong tén Latinh clia nguyén td do
— Moi ky hiéu hod hoc clia nguyén té dong thoi chi 1
nguyén tir clla nguyén té do.
e CONng thirc hoa hoc dung biéu thi cac chat (phan ti), vi
du: hidro (H,)
» Phuong trinh hoa hoc: Dung dé biéu thi cac phan ting
héa hoc bang cong thirc hda hoc
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Phan loal phan trng hoa hoc

Phanktng kéthop: C + O, — CO,T

Phan (ing phan hily: CaCO, — CaO + CO,T

Phan ing thé:  Fe + CuSO, — FeSO, + Cul
Phan (ing trao doi: AQNO, + NaCl — AgCl + NaNO,
Phan rng toanhiét: 2H, + O, —» 2H,0 AH = - 258,8kJmol
Phan ’ng thu nhiét: N, + O, — 2NO AH = +90,4kJmol
Phan tng mot chiéu: 2KCIO; — 2KCI + 30,

Phan tng hai chiéu: N, + 3H, = 2NH,

Phan (rng oxy hoa khtr: 2FeCl; + SnCl, — FeCl, + SnCl,

- |
Hc + NagH —_— H9H+CI +Naj

\

L
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Phwong trinh héa hoc
2NO+ 10, 2NO,

2(14+16)g 32g 2(14+32)qg
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1.2 CAC PINH LUAT CO BAN
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1.2.1 Dinh luat thanh phan khong doi

 Dinh luat thanh phan khéng doéi: Mot hop chat du dwoc
diéu ché bang cach nao di nira bao gi¢ cling ¢ thanh
phan xac dinh va khong doi.
— Vi du: H,O du diéu ché bang cach ndo khi phan tich thanh phan
déuchoty lé 11,1% : 88,9% hay 1g : 8g.
— NaCl: c6 39,34% Nava 60,66% Cl
— Trlr trvong hop céc khuyét tat trong mang tinh thé
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1.2.2 Dinh luat ty 18 boi

e Pinh luat ty 1€ bbi: Néu hai nguyén té két hop véi nhau
cho mot sO hop chat thi 'ng v&i cung mot khdi lvong
nguyén td nay, cac khdi lvong nguyén td kia ty 1€ voi
nhau nhu nhirng sd nguyén don gian.

* Vidu: Nito két hop véi oxi tao thanh nam oxit c6 cdng
thirc phan tr [an lvgt 1& N,O, NO, N,O,;, NO,, N,O¢,
néu trng voi mot don vi khoi lvgng nito thi khéi lvong
cla oxy trong c&c oxit do lan lwot & 0,57 : 1,14 : 1,71
:2,28:.2,85hay1:2:3:4:5
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1.2.3 DBinh luat bao toan khoi lirana

 Binh luat

— Tong khoi lvong cac san pham thu

duoc ding bang tong khéi lwong cac
chat ban dau da tac dung.

- Vidu
— Chuy khi phan trng thu hoac téa nhiét
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1.2.4 Dinh luat dwong lvong
« Khai niéem duong lvong.

- “purong lvgng cia mot nguyén td (HAY CUA HOP
CHAT) la s phan khéi lvgng clia nguyén td do (
HOP CHAT DO) két hop (thay thé) vira du véi 1,008
phan khdi lugng ciua hydro hoac 8 phan khoi
lwvong clia oxy

— Vi du dvong lvgng cua hydro lab,=1,008, B,=8

* Pinh luat dwong lvong: Trong cac phan (rng hoa
hoc “cac nguyén té két hop v&i nhau hoac thay thé

nhau theo cac khoéi lvong ty 1é voi duong lvong cua
ching”
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Biéu thirc clia dinh luat dwong luvong

 Khéi lvong chat A
am, gam phan wng
nét vOi mg gam chat

B.Néu goi duong DA . mA
lwong chat A va —
chat B lan luvoc B, DB Mg

va By thi theo dinh
luat dvong lugng ta
co:
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Moi guan hé cuaduwong luong

Puong lvong cilanguyén td A (hoac hop chat A) co lién hé
don gian sau:

 Trong phan rng trung hoa: néu n = sb nguyén ttr H (OH)
clal phan tir axit (bazo) thuc té tham gia phan rng

e Mubi: n=tong dién tich dwong phan kim loai

« Phan irng oxi hdéan = sb e ma 1 phan tir chat khtr cho va
nguwoc lal

Khi d6 taco cong thirc tong quét sau
B, =M,/n
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Vi du vé cach tinh dvong lvong

1) Tinh dwong lvgng cua axit H,SO, trong hai phan trng sau
« H,S0, + NaOH — NaHSO, +H,0O (1)

* D oo = 98/1 =98
 H,SO,+2NaOH —» NaSO,+2H,0 (2

: D a0 = 98/2 =49
2) Fe(SO,); + 6NaOH — 2Fe(OH); + 3Na,SO,

» DFe,(SO,), =400/6 = 66,66
3) 2FeCl; + SnCl, —» 2FeCl, + SnCl,

o~ I\/IFeCI?, A K MSnCIZ
Neear, = T 162,5 toong t0l N = 5 = 94,85
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Puong lvong gam

« burong lvong gam: ctia mot don chat hay hop
chat 1a lwgng chét do dugc tinh bang gam co tri
s6 bang dwong lvong clia no.

* MOi lién hé gilrasd gam (m) vasd duong luong
gam (n’) ctamot chat co duong lvong B theo
biéu thirc sau:

So noong 160ng gam (n') = NEO; gamA (m)~
Noong loong (N)
|\~IA:mAhay njA:”JB:n'A:n'

N B m B N A N B
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Bai tap ap dung

1. Tinh A66ng I66ng tong axit, bazd trong cac phan éng:
H,PO, + NaOH — NaH,PO, + H,O
H,PO, + 3NaOH — Na,PO, + 3H,0
2HCI + Cu(OH), — CuCl, + 2H,0
HClI + Cu(OH), — Cu(OH)Cl + H,O

2. Tinh Ndong 160ng cac chat gach dodi nay:
FeSO, + BaCl, —» BaSO, + FeCl,
AlLO, + 6HCI — 2AICl; +3H,0
CO, + NaOH — NaHCO;,

CO, + 2NaOH — Na,CO; + H,0

AlL,O; + 2NaOH — 2NaAlO, + H,0
KCr(S0O,),.12H,0 + 3KOH — Cr(OH), + 2K,SO, + 12H,0
2FeCl, + SnCl, — 2FeCl, + SnCl,
2KMnO,+5HNO,+3H,S0, — 2MnSO, + K,SO, + 5HNO; + 3H,0

K,Cr,0, + 3H,S + 4H,50, — Cr,(SO,), +3S{ + K,SO, + 7H,0
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1.2.5 Dinh luét ty & thé tich

» Theé tich céac khi tham gia phan ng ty 1€ voi
nhau vacling ty |1€ v&i thé tich cac san pham
khi ciia phan irng nhu nhirng sb nguyén don

gian
. \.)H-
® o )J JJJ

- 3'
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1.2.6 Dinh luat D. Avogadro
- Trong cung diéu kién T & P nhitng thé tich
bang nhau (V,=V,) cla chét khi khac nhau déu
chtra cung s0 phén t nhw nhau (N,=N,)

+ O diéu kién chuén
(0°Cva 760 mmHQ),
1mol khi bat ky déu
chira 6.022. 1023 phan
twr
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1.2.7 Cac dinh luat chat khi

- Pinh luat A. Boyle-Mariotte:

O nhiét do khong ddi, thé tich ciia mét lwgng nhét
dinh clia cac chat khi ti 1&é nghich v&i 4p suat

Hay ndi cach khac: p
PV,=P,V,=... =PV = const ! .,
- V =k x1/P, k = aconstant; PV = constant l
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Pinh luat B. Charles-Gay-L ussac

O &p sudt khong déi, thé tich cia mét luong
nhéat dinh chat khi ti I1é thuan vé&i nhiét dé
tuyét doi

V =constant x T hay V/T = const

'

V /T,=V, /T,

O day V,, V lathé tich khi do & 0°C vatoC
T, T nhiét do tuyét doi cta chat khi

-~
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Pinh luat Gay-L ussac

Joseph-L ouis Gay-L ussac, 1778-1850
V = constant :

P T
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1.2.8 Phurong trinh trang thai khi ly twong

Phwong trinh trang thai khi ly twdng
V =nRT/P hay PV =nRT hay PV=(m/M)RT
Trong do

- P la ép suéat chia khi cé thé tich 1a VvV ,khoi lvong m, & nhiét
do tuyét doi T;

-n 1a s mol khi; R 1a hang sd khi
+ R=0,082atm.l/mol. do (K hi don vi P laatm, V do banglit)
+ R= 8,314 J/mol. do ( khi don vi P 1aPa, V do bang m3)

+ R=62400m!. mmHg /mol. d6 ( khi P do bang mmHgvaV
do bang ml)
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Bai tap ap dung

1) Tinh P cua0.51 mol O, trong 15 L tai
303 K?

P=nRT/V = 0.51mol x 0.0821L atm/(K mol)
X 303K /15 L

= 0.84 atm
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Pinh luat G. Dalton

P =P, +P,+P,+....
Ap suit tong= Tong ap suét thanh phan
X;,=n/n:=P,/P; or P;=X;XP;
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1.3 Cac phuong phap xac dinh
khoi lvgng phan tr vaduong lvong
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1.3.1 Phuwong phap xac dinh KLPT

» Theoti khoi cua khivahoi: M,=Mgx D
Theo phuong trinh trang thai KLT cua
Clayperon-Mendeleev: M= (m/PV)RT

» Phuong phap Duylong - Peti . Do6i vai kim loal
cd khoi lvong nguyén tir [én hon 35

“Nhiét dung nguyén t&r clla mdt don chat ran gan
bang 26J/mol””" A.c=26J=6,3cdl

Vi du nhiét dung riéng (c) cua Fela0,463Jg nén
khoi lvong nguyén t Fel&

Ag. = 26/0,463 = 56,1
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Xac dinh khoéi lvong phan tir chat tan

+ Phuong phap nghiém s6i va nghiém lanh:
Trong do: ~kim

k: hang sd nghiém sbi hay nghiém lanh AL

m: lvong chéat tan da dung doi véi 1000g dm

At : D06 tang nhiét do sdi hoac giam nhiét dé ddong dac cuadd
+Phuwong phap tham thau

m: Khoéi lvgng chat tan da dung

M

v: Thé tich dung dich, MRT
R: hang s6 khi M =
T: Nhiét do tuyét doi VI

. ap sudt tham thau dung dich
+ Phuwong phép khoi phd M'S
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1.3.2 Phwong phap xac dinh duong luvong

Dira vao dinh nghtaduwong luvong
Dira vao dinh luat dwong lvong
Dyavao moi lién hé gitaD, Khdi lwong nguyén tur
A vahoatri n
b =A/n(nlahoatri)

Xac dinh dvong lvong cua axit, bazo

b =M/n(nlasbionH*hay OH- thay thé)
Xac dinh dwong lvgng ciamudi ® =M/nz (nla
s0 ion dathay thé, z ladién tich ion dathay thé)

Xac dinh dvong lvgng cla chat oxi hoa va chat
khir = B=M/n
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