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I Ho hc l g ? 

1 . Th nghim
C 3  ng nghim nh cha cc cht :
a)  Dung dch natri hiroxit ;   
b)  Dung dch ng sunfat ;  
c)  Dung dch axit clohiric  ;  
v vi ci inh st.  

Ngoi ra cn c 2 ng nghim nh p trong mt 
gi g.

Th nghim 1 . Hy cho 1  ml dung dch ng sunfat c
mu xanh vo ng nghim th nht,  ri cho thm 
1  ml dung dch natri hiroxit (hnh 0.1 ).  Nhn xt 
hin tng.

Th nghim 2 .  Hy cho vo ng nghim th hai 1  ml
dung dch axit clohiric v mt inh st nh 
(hnh 0.2).  Nhn xt hin tng.

2. Quan st

a) th nghim 1 ,  ta nhn thy c s bin i ca cc
cht :  to ra cht mi khng tan trong nc.

b) th nghim 2,  ta cng nhn thy c s bin i ca
cc cht :  to ra cht kh si bt trong cht lng.  

3. Nhn xt

T cc th nghim  lm, ta c th s b rt ra 
nhn xt : ''Ho hc l khoa hc nghin cu cc cht,

s bin i cht''. . .(*)

Hnh 0.2

Bi 1  
(1  tit) M u mn ho hc
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Ho hc l g ? Ho hc c vai tr nh th no trong cuc sng ca
chng ta ? Phi lm g  c th hc tt mn Ho hc ?

Hnh 0.1

(*) Nhiu kin thc s c hc gip chng ta hiu y  hn
v Ho hc.   l khoa hc nghin cu cu to cc cht,  s bin
i cht v ng dng ca chng.



I I Ho hc c vai  tr nh   th no trong 

cuc sng ca chng ta ?

1 . Tr li  cu  hi
a) Nhiu vt dng sinh hot v cng c sn xut  c lm t cc cht nh st,

nhm, ng, cht do.  Hy k ra ba loi vt dng l  dng thit yu s
dng trong gia nh em.

b) Hy k ra ba loi sn phm ho hc c s dng nhiu trong sn xut nng
nghip hoc th cng nghip  a phng em.

c) Hy k ra nhng sn phm ho hc phc v trc tip cho vic hc tp ca em
v cho vic bo v sc kho ca gia nh em.

2. Nhn xt

Nhiu vt dng sinh hot trong gia nh chng ta (nh  ni,  soong, bt,  a,
giy,  dp,  qun, o.. .)  c nhiu tnh cht qu gi,  l nhng  dng thit yu
trong cuc sng.  Nhiu  dng hc tp ca cc em (nh  giy,  cp sch,  bt
mc.. .),  thuc cha bnh v thuc bi d ng sc kho u l nhng sn phm
ho hc.

Phn bn ho hc,  cht bo qun thc phm v nng sn,  thuc bo v thc
vt . . .   gip nng cao nng sut v cht l ng sn phm nng nghip.

Cc nh ho hc  ch to  c cc cht ho hc,  cc loi thuc cha bnh
c nhng tnh cht k diu t nhng nguyn liu khong cht,  ng vt v
thc vt.  Nh c Ho hc con ngi  to nn  c cc cht c nhng tnh
cht theo  mun, m t  ngi ta sn xut  c thc phm, qun o,  
giy dp,  ph ng tin vn ti,  thit b thng tin lin lc . . .

Tuy nhin, vic sn xut v s dng ho cht nh  vic luyn gang, thp, sn
xut axit, sn xut v s dng phn bn, thuc tr su...  cng c th gy 
nhim mi tr ng nu khng lm theo ng quy trnh.  Do  cc em cn hiu
bit v Ho hc.  

3. Kt lun
Ho hc c vai tr rt quan trng trong cuc sng ca chng ta.  

Nhng iu cc em hc sau y  mn Ho hc lp 8  v 9 s lm r dn kt
lun  v s gip chng ta hiu r v mt mn hc b ch,  l th v rt gn
gi vi cuc sng ca chng ta.
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III Cc em cn phi  lm g  c th hc tt 
mn ho hc ?   

1 . Khi  hc tp mn Ho hc cc em cn ch   thc hin  cc 
hot ng sau  :
a) Thu thp tm kim kin thc (bng cch thu thp thng tin)  t vic t lm,

quan st th nghim v cc hin t ng trong t nhin,  trong cuc sng, t t 
liu  c cung cp.

b) X l thng tin :  T rt ra kt lun cn thit hoc nhn xt,  tr li cu hi hay
h thng cu hi h ng dn.

c) Vn dng :  Tr li cu hi hay lm bi tp,  em nhng kt lun  rt ra t
bi hc vn dng vo thc tin  hiu su bi hc,  ng thi  t kim tra
trnh .

d) Ghi nh :  Hc thuc nhng ni dung quan trng nht  c in trn nn xanh,
ch m.  

2. Ph ng php hc tp mn Ho hc nh   th no l tt ?

Hc tt mn Ho hc l nm vng v c kh nng vn dng thnh tho kin
thc  hc.

 hc tt mn Ho hc cn phi :

Bit lm th nghim ho hc,  bit quan st hin t ng trong th nghim,
trong thin nhin cng nh  trong cuc sng.

C hng th say m, ch ng, ch  rn luyn ph ng php t  duy,  c
suy lun sng to.

Cng phi nh nh ng nh mt cch chn lc thng minh.

Phi c thm sch, rn luyn lng ham thch c sch v cch c sch.

1.  Ho hc l khoa hc nghin cu cc cht,  s bin i v ng dng
ca chng.

2.  Ho hc c vai tr rt quan trng trong cuc sng chng ta.

3.  Khi hc tp mn Ho hc,  cn thc hin cc hot ng sau : 
T thu thp tm kim kin thc,  x l thng tin,  vn dng v ghi nh.

4.  Hc tt mn Ho hc l nm vng v c kh nng vn dng 
kin thc  hc.
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Cht c  u  ?
Nc t nhin  l cht hay hn hp ?
Nguyn t l g,  gm nhng thnh phn 
cu  to no ?
Nguyn t ho hc v nguyn t khi  
l g  ?
Phn t v phn t khi  l g ?
n  cht v  hp cht khc nhau  
th no,  chng hp thnh t nhng loi
ht no ?
Cng thc ho hc dng biu  din  cht,  
cho bit nhng g v cht ?
Ho tr  l  g   ? Da vo u   vit
ng  cng  nh lp  c cng  thc
ho hc ca hp cht ?

Chng1 Cht
Nguyn t
Phn t



I Cht c  u ?

Cc em hy quan st quanh ta,  tt c nhng g
thy c, k c bn thn c th mi chng ta.. .
u l  nhng vt th.  C nhng vt th t nhin
nh ngi,  ng vt,  cy c,  sng sui,  t
.. . .  Nh ,   dng, qun o,  sch v,  phng
tin vn chuyn, cng c sn xut.. .  l nhng
vt th nhn to.

Cc vt th t nhin gm c mt s cht khc
nhau.  Th d :  Thn cy ma gm c cc cht :
ng (tn ho hc l saccaroz),  nc,
xenluloz.. .  ;  kh quyn gm c cc cht :  kh
nit,  kh oxi. . .  ;  trong nc bin c cht 
mui n (tn ho hc l natri clorua).. .  ;   vi
c thnh phn chnh l cht canxi cacbonat.

Cn cc vt th nhn to c lm bng vt
liu.  Mi vt liu u l cht hay hn hp mt

s cht.  Th d :  Nhm, cht do(*),  thu tinh.. .
l cht ;  g gm c xenluloz l chnh ;  thp
gm c st v mt s cht khc.. .

Vy theo em cht c  u ?

Ngy nay, khoa hc  bit hng chc triu
cht khc nhau.  C nhng cht sn c trong t
nhin.  Nhiu cht do con ngi iu ch c,
th d :  cht do,  cao su,  t si tng hp, dc
phm, thuc n.. .

Bi 2
(2  tit) cht

7

Bi m u  cho bit : Mn Ho hc nghin cu v cht cng s
bin i ca cht.  Trong bi ny ta s lm quen vi cht.

m un bng nhm

Bnh bng cht do

Bn bng g

Bnh bng thu tinh

Bnh bng thp

(*) Tn gi chung mt loi cht m thng thng gi l
nha (th d, dp nha chnh l dp lm bng mt loi cht
do...).  C nhiu loi cht do, tn ho hc khc nhau.
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I I    Tnh cht ca cht

1 . Mi  cht c nhng tnh  cht nht nh  
Trng thi hay th (rn,  lng hay kh),  mu, mi,  v,
tnh tan hay khng tan trong nc (hay trong mt
cht lng khc),  nhit  nng chy, nhit  si,
khi lng ring, tnh dn in,  dn nhit. . .  l
nhng tnh cht vt l.  Cn kh nng bin i thnh
cht khc,  th d,  kh nng b phn hu, tnh chy
c (trong cc chng sau s cho thy, khi mt
cht chy khng phi l n mt i,  m l bin i
thnh cht khc) l nhng tnh cht ho hc.

Lm th no bit c tnh cht ca cht ?

a) Quan st
Quan st k mt cht ta c th  nhn ra mt s tnh
cht b ngoi ca n.   Th d, ta bit c lu hunh
v photpho  u l cht rn nhng lu hunh mu
vng ti ;  ng v nhm u c nh kim, ng l
kim loi mu , cn nhm th mu trng.

b) Dng dng c o
Mun bit c mt cht nng chy hay si  nhit
 no, c khi lng ring bng bao nhiu phi dng
dng c o.  iu ny  c hc  mn Vt l 
lp 6.  Th d, theo kt qu o ta bit c nhit 
nng chy ca lu hunh tonc = 113 

oC (hnh 1 .1 ).

c) Lm th nghim
Nhng tnh cht nh c tan trong nc, c dn in
v dn nhit hay khng th phi th, tc l lm 
th nghim.

Thng ngy cc em  lm th nghim th tnh tan
khi pha nc ng hay nc mui.   th tnh
dn in,  ta cm hai cht a,  b (hnh 1 .2)  cho tip
xc vi cht (lu hunh, ming nhm...).  Bng n
sng hay khng l bit cht c dn in hay khng.
Nhm v ng dn c in,  cn lu hunh v
photpho  th khng.
V tnh cht ho hc th u phi lm th nghim
mi bit c.

Hnh 1 .1

Lu hunh nng chy

 113  oC

Hnh 1 .2

Th tnh dn in



2. Vic hiu  bit tnh  cht ca cht c li  g  ?
a) Gip phn bit cht ny vi cht khc, tc nhn bit c cht

Nhng cht khc nhau c th c mt s tnh cht ging nhau.
Song mi cht c mt s tnh cht ring khc bit vi cht
khc.  Th d,  nc v cn (tn ho hc l ru etylic)  u l
cht lng trong sut,  khng mu, song cn chy c, cn
nc th khng.  Do ,  ta c th phn bit c hai cht.

b) Bit cch s dng cht

Th d,  bit axit sunfuric c l cht lm bng, chy da tht,
vi,  ta cn phi trnh khng  axit ny dy vo ngi,  
o qun.

c) Bit ng dng cht thch hp trong i sng v sn xut

Th d,  cao su l cht khng thm nc li c tnh cht n
hi,  chu mi mn nn c dng ch to lp xe.

I I I Cht tinh khit

1 . Hn hp     

Hy quan st chai nc khong v ng nc ct 
(hnh 1 .3).  Nc bn trong u trong sut,  khng
mu.  Tt nhin,  c hai u ung c, nhng
nc ct c dng  pha ch thuc tim v s
dng trong phng th nghim, cn nc khong
th khng.  V sao vy ?  Nc ct l cht tinh
khit (khng c ln cht khc),  cn nc khong

c ln mt s cht tan(*).

Cng nh nc khong, nc bin, nc sng sui,
nc h ao, nc ging...  k c nc my u c
ln mt s cht khc.  Hai hay nhiu cht trn ln
vo nhau gi l hn hp. Vy,  nc t nhin l mt
hn hp.

9

(*)   l nhng cht c tn chung l cht khong.  
Trn nhn chai nc khong thng ghi  hm lng cc
cht khong ho tan.  

Hnh 1 .3
Nc khong v nc ct
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2. Cht tinh  khit      
Chng ct bt k th nc t nhin no 
(hnh 1 .4a) u thu c nc ct.

Lm th no  khng nh c nc ct l
cht tinh khit ?  

Tin hnh o nhit  nng chy, nhit  si,
khi lng ring ca nc ct.  Ch nc tinh
khit mi c  :  tonc = 0 oC, tos = 100 oC, 
D = 1  g/cm3. . .  Vi nc t nhin,  cc gi tr
ny u sai khc nhiu t ty theo cc cht
khc c ln nhiu hay t.

Vy, theo em cht nh th no mi c nhng
tnh cht nht nh ?

3. Tch cht ra khi  hn  hp
Th nghim

B mui n vo nc,  khuy cho tan c
hn hp nc v mui trong sut (gi l
dung dch mui n,  n chng 6 s gii
thiu v dung dch)  (hnh 1 .5a).

un nng, nc si v bay hi (hnh 1 .5b).

Mui n kt tinh v c nhit  si cao 
(tos = 1450 

oC) (hnh 1 .5c).  

Tng t, trong nc t nhin c ho tan mt s
cht rn v c cht kh.   Khi un nng cc cht
kh thot i, nhng cht rn lng xung, hi
nc bay ln v ngng t li thnh nc ct.

Vy, da vo nhit  si khc nhau ta c th
tch ring c mt cht ra khi hn hp bng
cch chng ct.  Ngoi ra,  c th da vo s
khc nhau v cc tnh cht khc nh khi
lng ring, tnh tan...  v bng cch thch hp ta
u c th tch ring c cht.  Tc l, da vo
tnh cht vt l khc nhau ta c th tch ring
mt cht ra khi hn hp.

b) Nc ct si   100 oC

Hnh 1 .4

Hnh 1 .5

a) Chng ct nc t nhin

a) b) c)



1 .  Cht c khp ni,   u c vt th l   c cht.  Mi cht
(tinh  khit)  c  nhng tnh  cht vt l v ho hc nht nh.

2.  Nc t nhin gm nhiu cht trn ln l mt hn hp.  Nc ct
l cht tinh khit.

3.  Da vo s khc nhau v tnh cht vt l c th tch mt cht ra khi
hn hp.

Bi  tp

1. a)  Nu  th d  hai  vt th t nhin,  hai  vt th nhn  to.

b)  V sao ni  c :   u c vt th l   c cht ?

2. Hy k tn  ba vt th c lm bng :

a)  Nhm ; b)  Thu tinh  ; c)  Cht do.

3. Hy ch ra u  l vt th,  l cht (nhng t in  nghing)  trong cc cu  sau  :

a)  C th ngi c 63  68% v khi  lng l nc.

b)  Than ch l cht dng lm li  bt ch.

c)  Dy in lm bng ng c bc mt lp cht do.

d)  o may bng si  bng (95  98% l xenluloz)  mc thong mt hn may bng
nilon (mt th t tng hp).

e)  Xe p c ch to t st,  nhm,  cao su. . .

4. Hy so snh cc tnh  cht :  mu,  v,  tnh  tan  trong  nc,  tnh  chy c ca cc cht
mui  n,  ng v than.

5. Chp vo v bi  tp nhng cu cho sau y vi  y  cc t hay cm t thch hp :
' 'Quan st k mt cht ch c th bit c. . . . . .  Dng dng  c  o mi  xc nh
c. . . . . . .  ca cht.  Cn  mun  bit mt cht c tan  trong  nc,  dn  c in  hay
khng th  phi. . . . . . . . . ' '

6. Cho bit kh cacbon ioxit (cn gi  l kh cacbonic)  l cht c th lm c nc vi
trong.  Lm th no  nhn bit c kh ny c trong hi  ta th ra.

7. a)  Hy k hai  tnh  cht ging nhau v hai  tnh  cht khc nhau  gia nc khong v
nc ct.

b)  Bit rng  mt s cht tan  trong nc t nhin  c li  cho c th.  Theo em,  nc
khong hay nc ct,  ung nc no tt hn ?

8. Kh nit v kh oxi  l hai  thnh phn chnh  ca khng kh.  Trong k thut,  ngi  ta c
th h thp nhit   ho lng khng kh.  Bit nit lng si    1 96 oC,  oxi  lng
si   1 83 oC.  Lm th no  tch ring  c kh oxi  v kh nit t khng kh ?
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Bi 3
(1  tit)

bi thc hnh 1
Tnh cht nng chy ca cht 
Tch cht t hn hp

Theo di s nng chy ca mt s cht.  Qua  thy c s khc
nhau v tnh cht ny gia cc cht.
Bit cch tch ring cht t hn hp hai cht.

I Tin hnh th nghim

Trc khi tin hnh cn tm hiu Mt s quy tc an ton trong phng th
nghim (xem  trang 154) v lm quen vi mt s dng c th nghim n gin.

1 . Th nghim 1  

Theo di s nng chy ca cc cht parafin v lu hunh :

Ly mt t mi cht vo hai ng nghim.  t ng hai ng nghim v nhit
k vo mt cc nc.  un nng cc nc bng n cn.  Theo di nhit 
ghi trn nhit k,  ng thi quan st cht no nng chy.  Khi nc si th
ngng un.

Hnh 1 .6.  Mt s dng c th nghim

1 .  ng nghim ;  2.  Kp ng nghim;  3.  Cc ;  4.  Phu ;  5.  a thu tinh ;  6.  n cn



2. Th nghim 2

Tch ring cht t hn hp mui n v ct :

B hn hp mui n v ct vo cc nc, khuy u.   nc t t theo a

thy tinh qua phu c giy lc,  thu ly phn nc lc vo cc.   phn nc

lc vo ng nghim.  Dng kp g cp ng nghim ri un nng cho n khi

nc bay hi ht.  Khi un nng,   ng nghim hi nghing,  lc u h

dc ng nghim trn ngn la cho nng u,  sau mi un phn y ng.

Hng ming ng nghim v pha khng c ngi.

Quan st cht cn li  trong ng nghim v trn giy lc.

I I Tng trnh

1 . So snh nhit  nng chy ca hai cht,  cht no khng nng chy khi 

nc si ?  V sao ?

2. Ghi tn cht c tch ring trn giy lc v trong ng nghim.  Gii thch

qu trnh tin hnh.
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1 . Nguyn t l g ?     

Cc cht u c to nn t nhng ht v cng nh, trung
ho v in gi l nguyn t.  C hng chc triu cht khc
nhau, nhng ch c trn mt trm loi nguyn t.
Hy hnh dung nguyn t nh mt qu cu cc k nh b,

ng knh vo c cm 0,00000001cm (= 10 8 cm).  Nguyn
t gm ht nhn mang in tch dng v v to bi mt
hay nhiu electron mang in tch m.

Electron, k hiu l e,  c in tch m nh nht v quy c
ghi bng du m ( ).

2. Ht nhn nguyn t     

Ht nhn nguyn t to bi proton v ntron. Proton k hiu
l p, c in tch nh electron nhng khc du, ghi bng du
dng (+).  Ntron khng mang in, k hiu l n.

Cc nguyn t cng loi u c cng s proton trong ht
nhn.  V trong mt nguyn t c bao nhiu proton th
cng c by nhiu electron, tc l :  

Proton v ntron c cng khi lng, cn electron c khi
lng rt b (ch bng khong 0,0005 ln khi lng ca
proton),  khng ng k.  V vy,  khi lng ca ht nhn
c coi l khi lng ca nguyn t.

3. Lp electron     
Trong nguyn t,  electron lun chuyn ng rt nhanh
quanh ht nhn v sp xp thnh tng lp,  mi lp c mt
s electron nht nh.  Th d,  s  bn minh ho thnh
phn cu to ca mt s nguyn t.  Vng nh trong cng
l ht nhn, c ghi s n v in tch dng ;  mi vng
ln tip theo l mt lp electron, mi chm ( )  ch 1  e.  

s p = s e

Bi 4
(1  tit) nguyn t

Ta bit mi vt th t nhin cng nh nhn to u c to ra t
cht ny hay cht khc.  Th cn cc cht c to ra t u ? Cu
hi   c t ra t cch y my nghn nm.  Ngy nay,  khoa
hc  c cu tr li r rng v cc em s bit c trong bi ny.
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Theo s  ta bit c :

Nguyn t c th lin kt c vi nhau.  Chnh nh electron m nguyn t

c kh nng ny.  

1.  Nguyn t l ht v cng nh v trung ho v in.  Nguyn t
gm ht nhn mang in tch dng v v to bi mt hay nhiu
electron mang in tch m.

2.  Ht nhn to bi proton v ntron.

3.  Trong mi nguyn t,  s proton (p,  +)  bng s electron (e,  ) .

4.  Electron lun chuyn ng quanh ht nhn v sp xp thnh tng lp.

Bi  tp

1. Hy chp cc cu sau y vo v bi tp vi y  cc t hay cm t thch hp :

''. . . . . . .  l ht v cng nh v trung  ho v in  :  t. . . . . . . . . . . .  to ra mi  cht.   Nguyn
t gm.. . . . . . . . . . . .  mang in  tch  dng v v to bi. . . . . . . . . . . . . . .  ' '.

2. a)  Nguyn t to thnh  t ba loi  ht nh hn na (gi  l ht di  nguyn t),   l

nhng ht no ?

b)  Hy ni  tn,  k hiu  v in  tch  ca nhng ht mang in.

c)  Nhng nguyn t cng  loi  c cng s ht no trong ht nhn  ?

3. V sao ni  khi  lng ca ht nhn c coi  l khi  lng ca nguyn t ?           

4. Trong nguyn t,  electron chuyn ng v sp xp nh th no ? Ly th d  minh

ho vi  nguyn t oxi.

Nguyn t
S p trong 
ht nhn

S e trong 
nguyn t

S lp
electron

S e 
lp ngoi cng

Hiro 1 1 1 1

Oxi 8 8 2 6

Natri 11 11 3 1



5. Cho bit s  mt s nguyn t sau  :

Hy ch ra :  s p trong ht nhn,  s e trong nguyn t,  s lp electron  v s e lp
ngoi  cng ca mi  nguyn t.

c thm

1. Nu xp hng lin nhau th vi  di 1  mm thi cng  c t vi triu n
hn chc triu nguyn t.  Th d,  phi 4 triu nguyn t st mi di c th.

Nh b nh vy nhng nguyn t  c con ngi ngh n t th k th V
trc cng nguyn.  Cho n u th k XIX mi c nhng quan nim ng
v nguyn t.  Nhng  cng ch l nhng gi thuyt khoa hc.  Sang th k
XX mi c nhng bng chng v s tn ti ca nguyn t.  Khong gia th
k XX th chp c nh nguyn t trn u nhn rt mnh ca mt si kim
loi vonfam (kim loi lm dy tc bng n in).  V n nm 1999, nh
thit b coi nh mt camera nhanh nht hin nay trn th gii,  ngi ta 
quan st c nguyn t ang chuyn ng trong mt phn ng ho hc.
iu ny m ng cho Ho hc s pht trin mnh m  th k XXI.

2. Nguyn t hiro nh b nht.  V tm vc th hiro ch ng l em t.  Nhng
v tui tc,  chc chn nhiu ngi khng ng ti,  nguyn t hiro c th coi
l anh c y.  Trong V Tr thi nguyn thu, nguyn t hiro c to thnh
trc t 1  proton v 1  electron.  Mi sau mi n cc nguyn t khc nh
heli,. . . ,  cacbon, oxi,. . . ,  st,. . . ,  c to thnh theo cch tng dn s proton
(ng thi c s ntron) trong ht nhn.  Cho n nay, nguyn t hiro vn c
nhiu nht,  chim 75% khi lng ton V Tr.  Trong t nhin,  nguyn t
hiro c mt ngi anh em sinh i l teri,  vi t l rt t,  khong 0,016%.
Nguyn t teri cn c tn l hiro nng,  ch khc l c thm 1  ntron
trong ht nhn.  
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Bi  5
(2  tit) nguyn t ho hc

Trn nhn hp sa,  ghi r t canxi km theo
hm lng,  coi nh mt thng tin v gi tr dinh
dng ca sa v gii thiu cht canxi c li cho
xng,  gip phng chng bnh long xng.
Thc ra phi ni : Trong thnh phn sa c
nguyn t ho hc canxi.  Bi hc ny gip cc
em mt s hiu bit v nguyn t ho hc.

17

I Nguyn t ho hc l g ?

1 . nh ngha     

Trn thc t ch  cp nhng lng nguyn t v cng ln.  Th d,   to ra

1  g nc cng cn ti hn ba vn t t nguyn t oxi v s nguyn t hiro

cn nhiu gp i.  Nn ng l ni nhng nguyn t loi ny,  nhng nguyn

t loi kia,  ngi ta ni nguyn t ho hc ny,  nguyn t ho hc kia.  

Nguyn t ho hc l tp hp nhng nguyn t cng loi,  c cng s proton

trong ht nhn.

Nh vy, s p l s c trng ca mt nguyn t ho hc.

Cc nguyn t thuc cng mt nguyn t ho hc u c tnh cht ho hc

nh nhau.

2. K hiu  ho hc      

Mi nguyn t c biu din bng mt hay hai ch ci(*),  trong  ch ci

u c vit  dng ch in hoa,  gi l k hiu ho hc.  Th d,  k hiu ca

nguyn t hiro l H,  nguyn t canxi l Ca,  nguyn t cacbon l C.. .  Theo

quy c mi k hiu ca nguyn t cn ch 1  nguyn t nguyn t .  Th d,

mun ch hai nguyn t hiro vit 2 H.  

K hiu ho hc c quy nh dng thng nht trn ton th gii.

(*) Thng l mt hay hai ch ci u trong tn La-tinh ca nguyn t.



I I Nguyn t khi

Nguyn t c khi lng v cng b,  nu tnh bng gam th s tr qu nh,
rt khng tin s dng.  Th d,  khi lng ca 1  nguyn t C bng :

0,000 000 000 000 000 000 000 019 926 g (= 1 ,9926.1023g).

V l ,  trong khoa hc dng mt cch

ring  biu th khi lng ca nguyn t.

Ngi ta quy c ly 1 /12 khi lng ca

nguyn t cacbon lm n v khi lng

cho nguyn t,  gi l n v cacbon,  vit tt

l vC, k hiu quc t l u.  Da theo n v

ny    tnh khi  lng  ca nguyn t.

Th d,  khi lng tnh bng n v cacbon

ca mt s nguyn t :

C = 12 vC, H = 1  vC, 
O (oxi)  = 16 vC, Ca = 40 vC...

Cc gi tr khi lng ny ch cho bit s nng nh gia cc nguyn t.  
Th d,  theo y ta bit c :

 Nguyn t hiro nh nht.

 Nguyn t khc c khi lng bng bao nhiu n v cacbon th nng bng
by nhiu ln nguyn t hiro.  

 Gia hai nguyn t cacbon v oxi, nguyn t cacbon nh hn, bng  ln

nguyn t oxi v ngc li nguyn t oxi nng hn, bng 1 ,3  ln 
nguyn t cacbon.

C th ni :  Khi lng tnh bng n v cacbon ch l khi lng tng i
gia cc nguyn t.  Ngi ta gi khi lng ny l nguyn t khi v nh
ngha nh sau :

Nguyn t khi l khi lng ca mt nguyn t tnh bng n v cacbon.

Thng c th b bt cc ch vC sau cc s tr nguyn t khi.

Mi nguyn t c mt nguyn t khi ring bit.  V vy,  da vo nguyn t

khi ca mt nguyn t cha bit ta xc nh c  l nguyn t no.  

(Xem bng 1 ,  trang 42 v tn,  k hiu ho hc v nguyn t khi ca mt s 

nguyn t).
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I I I C bao  nhiu 
nguyn t ho hc ?
n nay, khoa hc  bit c
trn 110 nguyn t.  Trong s ny,
92 nguyn t c trong t nhin
(k c  Tri t,  trn Mt Tri,
Mt Trng, mt s ngi sao.. .  ),
s cn li do con ngi tng hp
c, gi l nguyn t nhn to.

Cc nguyn t t nhin(*) c
trong v Tri t (hnh 1 .7)  rt
khng ng u (hnh 1 .8).

Oxi l nguyn t ph bin nht
(49,4%) v ch 9 nguyn t 
chim hu ht (98,6%)  khi
lng v Tri t.  Hiro ng
th 9 v khi lng nhng nu
xt theo s lng nguyn t th
n ch ng sau oxi.

Trong s bn nguyn t thit yu
nht cho sinh vt l C, H, O v N
(nit) th C v N l hai nguyn t
thuc nhng nguyn t c kh t :  
C (0,08%) v N (0,03%).

1.  Nguyn t ho hc l tp hp nhng nguyn t cng loi,  c cng
s proton trong ht nhn.

2.  K hiu ho hc biu din nguyn t v ch mt nguyn t ca
nguyn t .

3.  Mt n v cacbon bng 1/12 khi lng ca nguyn t C.

4.  Nguyn t khi l khi lng ca mt nguyn t tnh bng n v
cacbon.  Mi nguyn t c nguyn t khi ring bit.

5.  Oxi l nguyn t chim gn na khi lng v Tri t.
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Hnh 1 .7

Tri t (v Tri t bao gm
thch quyn lp t ,  thu
quyn  lp nc v kh quyn 
khng kh).

Hnh 1 .8

T l (%) v thnh phn khi lng 
cc nguyn t trong v Tri t

(*) C th ni y l nhng nguyn t to nn cc cht cu thnh v Tri t.



Bi  tp

1. Chp vo v bi  tp nhng cu sau y vi  y  cc t hay cm t thch hp.

a)  ng l ni  nhng. . . . . . . . . . . . . . . .  loi  ny,  nhng. . . . . . . . . . . . .  loi  kia,  th trong khoa hc
ni. . . . . . . . . . . . . . . . .  ho hc ny, . . . . . . . . . . . . . .  ho hc kia.

b)  Nhng nguyn t c cng s. . . . . . . . . . . . . . . . trong ht nhn u  l. . . . . . . . . . . . . . . . . . .  cng
loi,  thuc cng mt. . . . . . . . . . . . . . . . . . .  ho hc.

2. a)  Nguyn t ho hc l g  ?
b)  Cch biu  din  nguyn t.  Cho th d.

3. a)  Cc cch vit 2  C,  5 O,  3 Ca ln  lt ch  g ?

b)  Hy dng ch s v k hiu  ho hc d in  t cc  sau  :  Ba nguyn t nit,  
by nguyn t canxi,  bn  nguyn t natri.

4. Ly bao nhiu phn khi  lng ca nguyn t cacbon lm n v  cacbon ? Nguyn t
khi l g ?

5. Hy so snh xem nguyn t magie nng hay nh hn,  bng bao nhiu ln  so vi  :
a)  Nguyn t cacbon.  
b)  Nguyn t lu  hunh.
c)  Nguyn t nhm.

6. Nguyn t X nng gp hai  ln nguyn t nit.  Tnh nguyn t khi  ca X v cho bit X
thuc nguyn t no.  Vit k hiu ho hc ca nguyn t  (xem bng 1 ,  trang 42).

7. a) Theo gi tr  khi  lng tnh  bng gam ca nguyn t cacbon cho trong bi  hc,
hy tnh  xem mt n v  cacbon tng ng vi  bao nhiu  gam.

b)  Khi  lng tnh  bng gam ca nguyn t nhm l A,  B,  C,  hay D ?

A.  5,342 .  1 0 23g     ;  B.  6,023 .  1 0 23g ;

C.  4,482 .  1 0 23g     ;  D.  3,990 .  1 0 23g.

(Hy chn p s ng,  tnh  v ghi  vo v bi  tp).

8. Nhn xt sau  y gm hai   :  ' 'Nguyn t teri  thuc

cng nguyn t ho hc vi  nguyn t hiro v chng

u  c 1  proton  trong  ht nhn''.  Cho bit s  thnh

phn cu to ca hai  nguyn t nh hnh  v bn :

Hy chn phng n ng trong s cc phng n sau :

A.   (1 )  ng,   (2)  sai  ; C.  C hai   u  sai  ;

B.   (1 )  sai ,   (2)  ng ; D.  C hai   u  ng.

(Ghi  vo v bi  tp)  
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c thm

1. Chc cc em khng ng rng, st l mt trong nhng nguyn t quan trng

nht i vi s sng ca chng ta.  ng th !  Nu trong thc n ta dng hng

ngy m thiu nguyn t ny th ta s mc bnh thiu mu, ngi cm thy

mt mi.  Nguyn t st l thnh phn chnh ca cht hmglbin (huyt cu t).

Nh cht ny m mu c mu , c bit l kh nng chuyn vn kh oxi t

phi n cc t bo (kh oxi c tc dng oxi ho cht dinh dng, lm ngun

cung cp nng lng cho c th hot ng, n chng 4 s gii thiu y ).

2. Tt c cc nguyn t c sp xp chung trong mt bng gi l Bng tun

hon cc nguyn t ho hc (cc em s c hc v bng ny  lp 9).

Di y trch mt phn gm 20  nguyn t u ca bng.

Mi nguyn t c xp vo mt ,  trong mi  ghi :

S th t ca nguyn t vit tt l STT. Bit :  STT = s p = s e ca nguyn t.

K hiu ho hc v tn nguyn t.

Da theo v tr ca nguyn t trong bng c th bit c mt s thng tin v
s sp xp thnh lp ca cc electron trong nguyn t.
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Bi 6 
(2  tit)

n cht v hp cht
phn t

Cc em c th t cu hi : Lm sao m hc ht c hng chc
triu cht khc nhau ? Khng phi bn khon v iu ,  cc nh
ho hc  tm cch phn chia cc cht thnh tng loi,  rt thun
li cho vic nghin cu chng.  Bi ny s gii thiu s phn loi
cht v cho thy phn t l ht hp thnh ca hu ht cc cht.

22

I n cht

1 . n cht l g ?    

Kh hiro,  lu hunh,. . . ,  cc kim loi natri,
nhm,.. .  u c to nn t  cc nguyn t
ho hc tng ng l H,  S,. . .  Na,  Al,. . .   chng
c gi l n cht. Thng tn ca n cht
trng vi tn ca nguyn t,  tr mt s rt t
trng hp.  Mt s nguyn t c th to nn 
2,  3. . .  dng n cht,  th d t nguyn t
cacbon to nn than (than ch,  than mui,  than
g.. .)  v c kim cng na (hnh 1 .9). . .  T bi
2,  ta  bit,  cc kim loi nh  nhm, ng,
st. . .  u c nh kim, dn c in v nhit.
 l nhng tnh cht vt l chung ca cc n
cht kim loi. Cn  nhng n cht khc nh
kh hiro,  lu hunh, than.. .  khng c tnh cht
nh th (tr than ch dn c in. . . ) .  
Chng c gi l n cht phi kim.

2. c im cu to   

Trong n cht kim loi cc nguyn t sp xp
kht nhau v theo mt trt t xc nh 
(hnh 1 .10).

Trong n cht phi kim cc nguyn t thng
lin kt vi nhau theo mt s nht nh v
thng  l  2  (hnh 1 .11 ).

Hnh 1 .9

Than ch v kim cng
(li bt ch lm bng than ch

trn vi t st)

Hnh 1 .10

M hnh tng trng
mt mu kim loi ng (rn)
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i I Hp cht

1 . Hp cht l g ?     

Nc c to nn t hai nguyn t ho hc l H v O, mui n (natri clorua)
t hai nguyn t l Na v Cl,  axit sunfuric t ba nguyn t l H,  S v O,. . . ,
ngi ta gi nhng cht to nn t hai nguyn t tr ln l hp cht.

Nhng cht k trn l hp cht v c.  Nhng cht nh kh metan (to bi hai
nguyn t l C v H),  ng (to bi ba nguyn t l C,  H v O).. .  l hp cht
hu c (ring v hp cht hu c s  cp trong hai chng cui sch gio
khoa lp 9).

2. c im cu  to   

Trong hp cht,  nguyn t ca cc nguyn t lin kt vi nhau theo mt t l
v mt th t nht nh (hnh 1 .12,  1 .13).

Hnh 1 .11

M hnh tng trng mt mu kh hiro (a) v kh oxi (b)

Hnh 1 .12

M hnh tng trng 
mt mu nc (lng)

Hnh 1 .13

M hnh tng trng 
mt mu mui n (rn)

NaCl

a) b)



i i i Phn t

1 . nh ngha

Theo cc m hnh phng i trn ta nhn thy :

 Kh hiro v kh oxi c ht hp thnh u gm 2 nguyn t cng loi lin kt
vi nhau.

 Nc c ht hp thnh gm 2 H lin kt vi 1  O.

 Mui n c ht hp thnh gm 1  Na lin kt vi 1  Cl.

Cc ht hp thnh ca mt cht th ng nht nh nhau v thnh phn v hnh
dng (th d,  cc ht hp thnh ca nc u c :  t l s nguyn t H v O
l 2 :  1  v hnh gp khc).  Tnh cht ho hc ca cht phi l tnh cht ca
tng ht.  Mi ht th hin y  tnh cht ho hc ca cht,  l i din cho
cht v mt ho hc v c gi l phn t.

''Phn t l ht i din cho cht,  gm mt s nguyn t lin kt vi nhau v
th hin y  tnh cht ho hc ca cht''.

Vi n cht kim loi,  th d kim loi ng, nguyn t l ht hp thnh v
c vai tr nh phn t.

2. Phn t khi

Cng nh nguyn t khi,  phn t khi l khi lng ca mt phn t tnh
bng n v cacbon.

Phn t khi ca mt cht bng tng nguyn t khi ca cc nguyn t trong
phn t cht .  Th d, phn t khi ca kh oxi bng :  2.16 = 32 vC, ca
nc bng :  2  1  + 16 = 18  vC, v ca mui n bng :  23  + 35,5 = 58,5 vC.

iV Trng thi  ca cht
Thc t,  mi mu cht l mt tp hp v cng ln nhng nguyn t (nh n
cht kim loi)  hay nhng phn t (nh cc hp cht).

Tu iu kin v nhit  v p sut,  thng mt cht c th tn ti  ba
trng thi (hay th)  :  rn,  lng v kh (hay hi).  Th d :  nc ,  nc lng
v hi nc.

Khi cht  trng thi rn cc ht (nguyn t hay phn t) sp xp kht nhau
v dao ng ti ch (hnh 1 .14a),   trng thi lng cc ht  gn st nhau v
chuyn ng trt ln nhau (hnh 1 .14b),  cn  trng thi kh (hay hi)  cc
ht rt xa nhau v chuyn ng nhanh hn, v nhiu pha (hn n) 
(hnh 1 .14c).
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1.  n cht  l nhng cht to nn t mt nguyn t ho hc.

2.  Hp cht l nhng cht to nn t hai nguyn t ho hc tr ln.

3.  Phn t l ht i din cho cht,  gm mt s nguyn t lin kt
vi nhau v th hin y  tnh cht ho hc ca cht.

4.  Phn t khi l khi lng ca mt phn t tnh bng n v
cacbon,  bng tng nguyn t khi ca cc nguyn t trong phn t.

5.  Mi mu cht l mt tp hp v cng ln nhng ht l phn t
hay nguyn t.  Tu iu kin,  mt cht c th  ba trng thi :  rn,
lng v kh (hay hi).  trng thi kh cc ht rt xa nhau.

Bi  tp

1. Hy chp cc cu  sau  y vo v bi  tp vi  y   cc t hay cm t thch  hp :

''Cht c phn chia thnh hai  loi  ln  l. . . . . . . . . . . . . . . . . . . . . .  v. . . . . . . . . . . . . . . . . . . . . .  n  cht
c to nn t mt. . . . . . . . . . . . . . . . . . . . . . . . . . ,  cn. . . . . . . . . . . . . . . . . . . . .  c to nn  t hai  nguyn
t ho hc tr ln.

n cht li  chia thnh. . . . . . . . . . . . . . . . . . . . . . . . .  v. . . . . . . . . . . . . . . . . . . . . .  Kim loi  c nh kim,  dn
in v nhit,  khc vi. . . . . . . . . . . . . . . . . . . . . . . . . . . .  khng c nhng tnh  cht ny (tr than ch).  

C hai  loi  hp cht l :  hp cht. . . . . . . . . . . . . . . . . . . . . . . . .  v hp cht. . . . . . . . . . . . . . . . . . . . . . . . ''.

2. a) Kim loi  ng,  st c to nn t nguyn t no ? Nu s sp xp nguyn t

trong n cht kim loi.

b)  Kh nit,  kh clo c to nn t nguyn t no ?

Bit rng hai  kh ny l n cht phi  kim ging nh kh hiro v kh oxi.  Hy cho bit
cc nguyn t l in  kt vi  nhau  nh th no.
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Hnh 1 .14

S  ba trng thi ca cht :  rn (a),  lng (b)  v kh (c).

a) b) c)
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3. Trong  s cc cht  cho  di  y,  hy ch   ra  v  g i  i  th ch  cht  no  l   n
cht,  l   hp  cht  :

a)  Kh amoniac to nn  t N  v H.

b)  Photpho  to nn t P.

c)  Axit clohiric to nn t H  v Cl.

d)  Canxi  cacbonat to nn  t Ca,  C v O.

e)  Glucoz to nn t C,  H  v O.

f)  Kim loi  magie to nn  t Mg.

4. a)  Phn t l g ?

b)  Phn t ca hp cht gm nhng nguyn t nh th no,  c g khc so vi  phn
t ca n cht ? Ly th d  minh  ho.

5. Da vo hnh  1 .1 2 v hnh  1 .1 5,  hy chp cc cu
sau y vo v bi  tp vi  y   cc t v con s
thch hp,  chn trong khung.

''Phn t nc v phn t cacbon ioxit ging nhau

 ch u  gm ba. . . . . . . . . . . . . . . . . . . . .  thuc

hai . . . . . . . . . . . . . . . . . . ,  l in  kt vi  nhau  theo t

l. . . . . . . . . . . . . . . . . . . . . .Hnh  dng hai  phn t khc nhau,

phn  t nc c dng. . . . . . . . . . . . . . ,  phn  t 

cacbon ioxit  c dng. . . . . . . . . . . . . . . . . . . . . . . . . . ''

6. Tnh phn t khi  ca :

a)  Cacbon ioxit,  xem m hnh  phn  t  bi  tp 5.

b)  Kh metan,  bit phn t gm 1  C v 4 H.

c)  Axit nitric,  bit phn t gm 1  H,  1  N  v 3 O.

d)  Thuc tm (kal i  pemanganat),  bit phn t gm 1  K,  1  Mn v 4 O.

7. Hy so snh phn t kh oxi  nng hay nh hn,  bng bao nhiu  ln  so vi  phn t
nc,  phn t mui  n  v phn t kh metan (v cht kh ny xem bi  tp 6).

8. Da vo s phn  b phn t khi  cht  trng thi  khc nhau hy gii  thch  v sao :

a)  Nc lng t chy loang ra trn  khay ng.

b)  Mt mil i l t nc lng  khi  chuyn sang th hi  li  chim mt th tch  khong 
1 300 ml  ( nhit  thng).

nguyn t ;  

ng thng ;  

1  :  1  ;  1  :  2  ;  1  :  3 ;

nguyn t ;  

gp khc

Hnh 1 .15

M hnh phn t 

cacbon ioxit
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Em c bit ?

Kim cng v than ch u to nn t nguyn t cacbon,  nhng

tnh cht vt l tri ngc hn nhau.  Kim cng trong sut,  khng

mu,  trng lp lnh rt p,  c  cng ln nht trong s cc

cht t nhin.  Cn than ch mu xm sm, li mm, s vo thy

trn.  Ti sao th ?  Ch l do c s sp xp khc nhau,  ng hn

l cch lin kt gia cc nguyn t C khc nhau (n lp 9 cc

em s bit r hn).  Chnh v th m hai cht c th bin i sang

nhau.  nhit  khong 1500 oC v khng c khng kh,  kim

cng chuyn dn thnh than ch.   ch l v l thuyt thi,  v

kim cng rt qu v t hn nhiu.  Cn thc t,  ngi ta iu

ch kim cng nhn to bng cch nung than ch cng  nhit

 trn nhng di p sut cao,  trn 6000 atm.
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Bi 7
(1  tit)

bi thc hnh 2
S lan to ca cht

I Tin hnh th nghim

1 . Th nghim 1  

S lan to ca amoniac :

Th trc  thy amoniac lm giy qu tm tm nc
i sang mu xanh.

B mt mu giy qu tm tm nc vo gn y ng
nghim.  Ly nt c dnh bng c tm dung dch
amoniac (t dung dch ny, kh amoniac s bay ra),  y
ng nghim. Quan st s i mu ca giy qu tm.

2. Th nghim 2 

S lan to ca kali pemanganat (thuc tm)  

trong nc :

B mt t mnh vn tinh th thuc tm vo cc nc (1),
khuy u cho tan ht.  Ly chng y thuc tm b vo
cc nc (2).  Ln ny cho t t,  ri tng mnh.   cc
nc (2) lng yn, khng khuy hay ng vo.  Quan
st s i mu ca nc  nhng ch c thuc tm
(cng ch lu, kt qu cng r).  So snh mu ca nc
trong hai cc.

I I Tng trnh

M t nhng g quan st c  mi th nghim v
gii thch.

Khi ng trc nhng bng hoa c hng,  ta ngi thy mi thm.
iu  mch bo ta rng,  phi c cht thm t hoa lan to vo
khng kh.  Ta khng nhn thy v y l cc phn t cht thm
chuyn ng.

Cc em s lm th nghim v s lan to ca cht  bit c phn
t l ht hp thnh ca hp cht.



Thy c mi quan h gia cc khi nim : nguyn t,  nguyn t
ho hc,  n cht,  hp cht v phn t.  Nm chc ni dung cc
khi nim ny.

Bi 8 
(1  tit)
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bi luyn tp 1

I Kin thc cn nh

1 . S  v mi  quan h gia cc khi  nim



2. Tng kt v cht,  nguyn t v phn t
a) Cc vt th t nhin cng nh nhn to u gm c hoc c lm t mt s

cht hay hn hp (mt s cht trn ln).

Mi cht c nhng tnh cht vt l v ho hc nht nh, cc tnh cht o c
nh nhit  nng chy, nhit  si. . .  lun c gi tr khng i.

Cc cht u c to nn t nguyn t.

b) Nguyn t l ht v cng nh v trung ho v in,  gm ht nhn c proton

mang in tch dng (p,  +)  v v to bi mt hay nhiu electron mang in

tch m (e,  ),  vi s p bng s e.  Khi lng ca ht nhn c coi l khi

lng ca nguyn t.  

Nhng nguyn t cng loi c cng s p trong ht nhn, c gi chung l

nguyn t ho hc.  K hiu ho hc biu din nguyn t v ch mt nguyn

t ca nguyn t .  Nguyn t khi l khi lng ca mt nguyn t tnh

bng n v cacbon (1vC = 1 /12 khi lng ca nguyn t C).

c) Phn t l ht i din cho cht,  gm mt s nguyn t lin kt vi nhau v

th hin y  tnh cht ho hc ca cht.  Phn t khi l khi lng ca

mt phn t,  c gi tr bng tng nguyn t khi ca cc nguyn t trong

phn t.

Phn t l ht hp thnh ca hu ht cc cht,  cc n cht kim loi. . .  c ht

hp thnh l nguyn t.  Khc vi n cht,   phn t hp cht phi gm nhng

nguyn t khc loi.

I I bi tp

1. a)  Hy ch ra t no (nhng t in  nghing)  ch vt th t nhin,  t no ch vt th

nhn to,  t no ch cht trong cc cu  sau  y :

 Chu c th lm bng nhm hay cht do.

 Xenluloz l thnh phn chnh to nn mng t bo thc vt,  c nhiu  trong  thn
cy (g,  tre,  na. . . ).

b)  Bit rng st c th b  nam chm ht,  c khi  lng ring D =  7,8 g/cm3 ;  nhm

c D = 2,7 g/cm3 v g tt (coi  nh l xenluloz)  c D 0,8 g/cm3.  Hy ni  cch

lm  tch ring  mi  cht trong hn hp vn rt nh ba cht.
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2. Cho bit hnh  bn l s  nguyn t magie.

a)  Hy ch ra :  s p trong ht nhn,  s e trong  nguyn
t,  s lp electron v s e lp ngoi  cng.

b)  Nu  im khc v ging nhau gia nguyn t

magie v nguyn t canxi  (xem s  nguyn t  bi

tp 5,  Bi  4 Nguyn t,  trang 1 6).

3. Mt hp cht c phn  t gm 2 nguyn t nguyn t
X l in  kt vi  1  nguyn t O v nng hn  phn t
hiro 31  ln.

a)  Tnh  phn t khi  ca hp cht.

b)  Tnh  nguyn t khi  ca X,  cho bit tn  v k h iu
ca nguyn t (xem bng 1 ,  trang 42).

4. Chp vo v bi  tp nhng cu  sau  y vi  y 
cc t hay cm t thch  hp :

a)  Nhng cht to nn t hai. . . . . . . . . . . . . . . . . . . . . . .  tr ln
c gi  l. . . . . . . . . . . . . . . . . . . . . .

b)  Nhng cht c. . . . . . . . . . . . . . . . . . . . . . . . .  gm nhng nguyn
t cng loi. . . . . . . . . . . . . . . . . . . . . .  c gi  l. . . . . . . . . . . . . . . . . . . . . . . .

c)  . . . . . . . . . . . . . . . . . . . . . .  l  nhng  cht to nn  t
mt. . . . . . . . . . . . . . . . . . . . . .

d). . . . . . . . . . . . . . . . l nhng cht c. . . . . . . . . . . . . . . . .gm nhng
nguyn t khc loi. . . . . . . . . . . . .

e)  Hu  ht cc. . . . . . . . . . . . . .  c phn t l ht hp thnh,
cn. . . . . . . . . . . .  l ht hp thnh  ca. . . . . . . . . . . . . . . .  kim loi.

5. Khng nh sau gm hai  :  ''Nc ct l mt hp cht,

v nc ct si  ng 1 00 oC''.

Hy chn phng n  ng trong s cc phng 
n  sau  :

A.  1  ng,   2  sai.

B.  1  sai,   2  ng.

C.  C hai   u  ng v  2  gii  thch  cho  1 .

D.  C hai   u  ng nhng  2  khng gii  thch  
cho  1 .

E.  C hai   u  sai.

(Ghi  trong  v bi  tp).

31



Bi 9 
(1  tit) cng thc ho hc

Bi hc trc  cho bit cht c to nn t cc nguyn t.  n
cht c to nn  t mt nguyn t,  cn hp cht t hai nguyn t
tr ln.  Nh vy,  dng cc k hiu ca nguyn t ta c th vit thnh
cng thc ho hc  biu din cht.  Bi hc ny s cho bit cch
ghi v  ngha ca cng thc ho hc.

32

I cng thc ho hc ca n cht
Cng thc ho hc ca n cht ch gm k hiu ho hc ca mt nguyn t.

1 . Vi kim loi,  v ht hp thnh l nguyn t nn k hiu ho hc A ca nguyn
t c coi l cng thc ho hc.  Th d,  cng thc ho hc ca cc n cht
ng, km...  l Cu, Zn.. .

2. Vi phi kim, nhiu phi kim c phn t gm mt s nguyn t lin kt vi
nhau, thng l 2,  nn thm ch s ny  chn k hiu.  Th d,  cng thc ho
hc ca kh hiro,  kh nit.. .  l H2,  N2. . .

C mt s phi kim, quy c ly k hiu lm cng thc.  Th d,  cng thc ho
hc ca n cht than, lu hunh l :  C,  S.

i i cng thc ho hc ca hp cht     
Cng thc ho hc ca hp cht gm k hiu ho hc ca nhng nguyn t
to ra cht km theo ch s  chn.  Cng thc dng chung :

AxBy ;        AxByCz

Trong  :  A,  B.. .  l k hiu ca nguyn t ;  x,  y. . .  l nhng s nguyn ch s 
nguyn t ca mi nguyn t c trong mt phn t hp cht,  gi l ch s,
nu ch s bng 1  th khng ghi.  Th d,  cng thc ho hc ca cc hp 
cht :  nc l H2O, natri clorua l NaCl,  canxi cacbonat l CaCO3.

I I i  ngha ca cng thc ho hc
Mi cng thc ho hc cn ch mt phn t ca cht,  ngoi tr n cht kim
loi v mt s phi kim.  Nh vy,  theo cng thc ho hc ca mt cht ta c
th bit c nhng  sau :

Nguyn t no to ra cht ;

S nguyn t mi nguyn t c trong 1  phn t ca cht ;

Phn t khi ca cht.



Th d 
a)  T cng thc ho hc ca kh nit N2 bit c :

 Kh nit do nguyn t nit to ra ;

 C 2 nguyn t trong 1  phn t ;

 Phn t khi bng :  2  14 = 28  (vC).

b) T cng thc ho hc ca canxi cacbonat CaCO3 ta bit c :

 Canxi cacbonat do ba nguyn t l Ca,  C v O to ra ;

 C 1  nguyn t canxi, 1  nguyn t cacbon v 3  nguyn t oxi trong 1  phn t ;

 Phn t khi bng :  40 + 12 + 3   16 = 100 (vC).

Cn lu  :

 Vit H2  ch 1  phn t hiro,  khc vi khi vit 2  H l ch 2  nguyn t
hiro ;

 Cng thc ho hc H2O cho bit trong 1  phn t nc c 2 nguyn t hiro
v 1  nguyn t oxi.  (Ni trong phn t nc c phn t hiro l sai)  ;

 Mun ch ba phn t hiro vit 3  H2,  hai phn t nc vit 2 H2O...  
Cc s 3,  s 2 ng trc l h s,  vit ngang bng k hiu.

1.  Cng thc ho hc dng biu din cht,  gm mt k hiu ho hc

(n cht)  hay hai,  ba. . .  k hiu  (hp cht)  v ch s  chn  mi

k hiu.

2.  Mi cng thc ho hc ch mt phn t ca cht (tr n cht kim

loi. . . ) ,  cho bit nguyn t to ra cht,  s nguyn t ca mi nguyn

t v phn t khi.

Bi  tp

1. Chp vo v bi  tp nhng cu  sau  y vi  y   nhng t thch  hp :

n cht to nn t mt. . . . . . . . . . . . . . . . . .  nn  cng thc ho hc ch gm mt. . . . . . . . . . . .
cn. . . . . . . . . . . . . .  to nn t hai,  ba. . . . . . . . . . . . . .  nn  cng thc ho hc gm hai,  ba. . . . . . . . . . . . . .

Ch s ghi   chn k hiu  ho hc,  bng s. . . . . . . . . . . . . . .  c trong  mt. . . . . . . . . . . . . .

2. Cho cng thc ho hc ca cc cht sau  :

a)  Kh clo Cl2 ;  b)  Kh metan CH4 ;  

c)  Km clorua ZnCl2 ;   d)  Axit sunfuric H2SO4.

Hy nu  nhng g bit c v mi  cht.
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3. Vit cng thc ho hc v tnh  phn t khi  ca cc hp cht sau  :

a)  Canxi  oxit (vi  sng),  bit trong phn t c 1  Ca v 1  O ;

b)  Amoniac,  bit trong phn t c 1  N  v 3 H  ;

c)  ng sunfat,  bit trong  phn  t c 1  Cu,  1  S  v 4 O.

4. a)  Cc cch vit sau  ch nhng  g :  5 Cu,  2  NaCl,  3 CaCO3 ;

b)  Dng ch s v cng thc ho hc  din  t nhng  sau :  Ba phn t oxi,  su
phn t canxi  oxit,  nm phn  t ng sunfat.

c thm

Nm 1799, sau nhiu th nghim cn o chnh xc,  J.L.Prut nh ho hc
ngi Php,   ra nh lut thnh phn khi lng khng i :

Mt hp cht ho hc d iu ch bng bt k cch no,  lun c thnh phn
khng i.

Th d,  thc nghim cho bit :  Hp cht nc lun c thnh phn l c 1  phn
khi lng hiro tng ng vi 8  phn khi lng oxi.

T nh lut v da vo nguyn t khi ta c th xc nh c t l s 
nguyn t cc nguyn t trong hp cht.  Th d, vi hp cht nc HxOy ta c :

Ly x =  2,  y  =  1  (t  l  nhng s nguyn n gin nht),  lp c cng
thc ho hc ca nc l H2O.

nh lut c  ngha ln v mt l thuyt :

Mi hp cht ch c mt cng thc ho hc nht nh.

Ngy nay, khoa hc  xc nh c thnh phn cu to ca cht.  Hu ht

cc hp cht ho hc u tun theo nh lut Prut,  ngoi tr mt s nh c

thnh phn thay i cht t tu iu kin iu ch.  
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Bi 10 
(2  tit) Ho tr

Nh  ni  bi 4,  nguyn t c kh nng lin kt vi nhau.  Ho
tr l con s biu th kh nng .  Bit c ho tr ta s hiu v vit
ng cng nh lp c cng thc ho hc ca hp cht.

35

I Ho tr  ca mt nguyn t c xc nh 
bng cch no ?

1 . Cch xc nh     

Ngi ta quy c gn cho H ho tr I.  Mt nguyn t nguyn t khc lin kt
c vi bao nhiu nguyn t hiro th ni nguyn t  c ho tr bng by
nhiu,  tc ly ho tr ca H lm n v.  Th d,  theo cc cng thc ho hc(*)

 bit :

HCl (axit clohiric), H2O (nc),  NH3 (amoniac),

ta ni :  clo ho tr I, oxi ho tr II,  nit ho tr III.

Ngi ta cn da vo kh nng lin kt ca nguyn t nguyn t khc vi
oxi.  Ho tr ca oxi c xc nh bng hai n v.  Th d,  theo cc cng
thc ho hc  bit :

Na2O (natri oxit),  CaO (canxi oxit),  CO2 (cacbon ioxit).

Ta ni :  natri ho tr I (hai nguyn t Na mi c kh nng lin kt nh O, bng
hai n v) ;  canxi ho tr II (Ca c kh nng lin kt nh O, bng hai n v) ;
cacbon ho tr IV (C c kh nng lin kt nh hai O,  bng bn n v).

T cch xc nh ho tr ca nguyn t suy ra cch xc nh ho tr ca mt
nhm nguyn t.  Th d,  t cng thc ho hc ca axit sunfuric H2SO4,  ta
ni  nhm (SO4)  c ho tr II v lin kt c vi 2 H ;  cng thc ho hc ca
nc c th vit di dng HOH, nn nhm (OH) c ho tr I v lin kt vi 1  H.

2.  Kt lun  
Ho tr l con s biu th kh nng lin kt ca nguyn t nguyn t ny vi
nguyn t nguyn t khc.

Ho tr ca mt nguyn t c xc nh theo ho tr ca H chn lm n v
v ho tr ca O l hai n v.

Cng kt lun nh trn v ho tr ca mt nhm nguyn t nh (SO4),  (OH).. .

Trong bng 1  v bng 2  trang 42,  43,  ghi ho tr ca mt s nguyn t v
nhm nguyn t.  C nhng nguyn t ch th hin mt ho tr,  nhng cng
c nhng nguyn t c mt vi ho tr khc nhau.

(*) Nhng cng thc ho hc bit c t thc nghim.



I I Quy tc ho tr

1 . Quy tc     

Chn cng thc ho hc ca bt k hp cht hai nguyn t (A
a 

x B
b

y)  no  trn,

ri em nhn ch s (x,  y)  vi ho tr (a,  b)  ca mi nguyn t.  Ta hy so snh
cc tch,  c th t du bng (=) c khng ?  Th d :

Rt ra quy tc :  Trong cng thc ho hc,  tch ca ch s v ho tr ca
nguyn t ny bng tch ca ch s v ho tr ca nguyn t kia.

Quy tc ny ng c khi A hoc B (thng th B) l mt nhm nguyn t.

II    I
Th d,  t cng thc ho hc ca hp cht Ca(OH)2,  ta c :  1   II = 2  I.

Quy tc c vn dng ch yu cho cc hp cht v c.

2. Vn dng
a) Tnh ho tr ca mt nguyn t 

Th d,  tnh ho tr ca Fe trong hp cht FeCl3,  bit clo ho tr I.  Gi ho tr

ca Fe l a,  ta c :  1   a = 3   I,  rt ra :  a = III.

b) Lp cng thc ho hc ca hp cht theo ho tr 

Th d 1 , lp cng thc ho hc ca hp cht to bi lu hunh ho tr VI v oxi.

Vit cng thc dng chung :  SxOy.

Theo quy tc ho tr :  x  VI = y  II,

chuyn thnh t  l : .

Thng th t l s nguyn t trong phn t l nhng s nguyn n gin nht,
v vy ly :  x = 1  v y = 3.

Cng thc ho hc ca hp cht :  SO3.

Th d 2,  lp cng thc ho hc ca hp cht to bi natri ho tr I v nhm
(SO4)  ho tr II.

Vit cng thc dng chung Nax(SO4)y.
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x  a y  b

NH3 1   III 3   I

CO2 1   IV 2  II
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Theo quy tc ho tr th :  x  I = y  II,

chuyn thnh t l : .

Cng thc ho hc ca hp cht :  Na2SO4 (nu ch c mt nhm nguyn t

trong cng thc th b du ngoc n).

1.  Ho tr ca nguyn t (hay nhm nguyn t)  l con s biu th kh
nng lin kt ca nguyn t (hay nhm nguyn t),  c xc nh
theo ho tr ca H chn lm n v v ho tr ca O l hai n v.

2.  Theo quy tc ho tr :  x a = y b.

Bit x,  y v a (hoc b)  th tnh c b (hoc a).

Bit a v b th tm c x,  y  lp cng thc ho hc.  

Chuyn thnh t l :

Ly x = b hay b' v y = a hay a' (nu a',  b' l nhng s nguyn 
n gin hn so vi a,  b).

Bi  tp

1. a) Ho tr  ca mt nguyn t (hay nhm nguyn t)  l g  ?

b)  Khi  xc nh  ho tr,  ly ho tr  ca nguyn t no lm n v,  nguyn t no l

hai  n v  ?

2. Hy xc nh  ho tr  ca mi  nguyn t trong cc hp cht sau  y :

a)  KH,  H2S,  CH4.

b)  FeO,  Ag2O,  SiO2.

3. a) Nu quy tc ho tr  vi  hp cht hai  nguyn t.  Ly cng thc ho hc ca hai

hp cht trong  bi  tp 2 lm th d.

b)  Bit cng thc ho hc K2SO4,  trong  K ho tr  I ,  nhm (SO4)  ho tr  I I .  Hy

ch ra cng thc ho hc trn  l cng thc ph  hp ng theo quy tc ho tr.



4. a)  Tnh ho tr  ca mi  nguyn t trong  cc hp cht sau,  bit Cl  ho tr  I  :   

ZnCl2,  CuCl,  AlCl3.

b)  Tnh  ho tr  ca Fe trong hp cht FeSO4.

5. a)  Lp cng thc ho hc ca nhng hp cht hai  nguyn t sau  :

P(I I I )  v H  ;  C(IV)  v S(I I )  ;  Fe(I I I )  v O.

b)  Lp cng thc ho hc ca nhng hp cht to bi  mt nguyn t v nhm

nguyn t nh sau  :

Na(I )  v (OH)(I )  ;  Cu(I I )  v (SO4)(I I )  ;  Ca(I I )  v (NO3)(I ).

6. Mt s cng thc ho hc vit nh sau  :

MgCl,  KO,  CaCl2,  NaCO3.

Cho bit :  Mg,  nhm (CO3)  c ho tr  I I  (ho tr  ca cc nguyn t K,  Cl ,  Na v Ca

 cho  cc bi  tp trn).  Hy ch ra nhng cng thc ho hc vit sai  v sa li

cho ng.

7. Hy chn cng thc ho hc ph  hp vi  ho tr  IV ca nit trong s cc cng thc

cho sau  y :

NO,  N2O3,  N2O,  NO2.

8. a)  Tm ho tr  ca Ba v nhm (PO4)  trong  bng 1  v bng 2  (trang 42,  43).

b)  Hy chn cng thc ho hc ng trong s cc cng thc cho sau  y :

A.  BaPO4 B.  Ba2PO4 C.  Ba3PO4 D.  Ba3(PO4)2

(Ghi  trong  v bi  tp).
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c thm

Nh cc em  bit,  nguyn t H ch c 1e.  Thc nghim li cho bit 

1  nguyn t H ch lin kt c vi ti a 1  nguyn t nguyn t khc,  do 

ngi ta gn cho H ho tr I.  Mt thc t na l nguyn t nhng nguyn t

nh heli c 2e,  neon c 8e  lp ngoi cng, thng ch ng mt mnh,

khng lin kt vi nguyn t no khc.  Cn nhng nguyn t c t hn 8e 

lp ngoi cng u c th lin kt vi nhau.  Nh vy,  kh nng lin kt ca

nguyn t tu thuc vo s electron lp ngoi cng.

Bng cch no cc nguyn t lin kt c vi nhau ?  C hai cch :  Gp

chung electron v chuyn dch electron.

Lin kt gia hai nguyn t nguyn t phi kim c thc hin bng cch gp

chung electron.  Nguyn t c ho tr I (th d H) hay ho tr II (th d O).. .

l do nguyn t a ra 1e,  2e.. .   gp chung vi nguyn t khc ti lp 

ngoi cng.

Lin kt gia nguyn t nguyn t kim loi v nguyn t nguyn t phi kim

c thc hin bng cch chuyn dch electron t nguyn t kim loi n

nguyn t phi kim.

Nguyn t kim loi c ho tr I (th d Na) hay ho tr II (th d Ca).. .  l do

nguyn t nhng bt 1e,  2e.. .   lp ngoi cng.  Nguyn t phi kim th ngc

li,  c ho tr I (th d Cl)  hay ho tr II (th d O).. .  l do nguyn t nhn

thm 1e hay 2e.. .  vo lp ngoi cng.



Bi 11 
(1  tit) bi luyn tp 2

Nm chc cch ghi cng thc ho hc,  khi nim ho tr v vic vn
dng quy tc ho tr.

40

I Kin thc cn nh

1 . Cht c biu din bng cng thc ho hc.

a) n cht A (n cht kim loi v mt vi phi kim nh :  S,  C.. .).

Ax (phn ln n cht phi kim, thng x = 2).

b) Hp cht AxBy,  AxByCz. . .  

Mi cng thc ho hc ch mt phn t ca cht (tr n cht A) v cho bit

ba  v cht.

2. Ho tr l con s biu th kh nng lin kt ca nguyn t hay nhm nguyn t.

a b
Vi hp cht AxBy.

Trong  : A, B c th l nguyn t hay nhm nguyn t,

a,  b l ho tr ca A, B.

Lun c :  x  a = y  b (quy tc ho tr).  Vn dng :

a) Tnh ho tr cha bit 

Th d  

III  b ?
Al F3  b = 

a ?       II
Fe2(SO4)3  a = = III



b) Lp cng thc ho hc

Th d 

II     II

 CuxOy x = 1 ,  y = 1  ;  Cng thc ho hc :  CuO.

III      I

 Fex(NO3)y x = 1 ,  y = 3  ;  Cng thc ho hc :  Fe(NO3)3.

III      II

 Alx(SO4)y x = 2,  y = 3  ;  Cng thc ho hc :  Al2(SO4)3.

I I Bi tp
1. Hy tnh  ho tr  ca ng Cu,  photpho P,  si l ic Si  v st Fe trong cc cng thc 

ho hc sau  :  Cu(OH)2,  PCl5,  SiO2,  Fe(NO3)3.

2. Cho bit cng  thc ho hc hp cht ca nguyn t X vi  O v hp cht ca nguyn

t Y vi  H  nh sau  (X,  Y l nhng nguyn t no )  :  XO,  YH3.

Hy chn  cng thc ho hc no l ng cho hp cht ca X vi  Y trong  s cc

cng thc cho sau  y :

A.  XY3 , B.  X3Y, C.  X2Y3 , D.  X3Y2, E.  XY

(Ghi  trong  v bi  tp).

3. Theo ho tr  ca st trong  hp cht c cng thc ho hc l Fe2O3,  hy chn cng

thc ho hc ng trong s cc cng thc hp cht c phn t gm Fe l in  kt vi

(SO4)  sau  :

A.  FeSO4,       B.  Fe2SO4,       C.  Fe2(SO4)2,       D.  Fe2(SO4)3,       E.  Fe3(SO4)2
(Ghi  trong  v bi  tp).

4. Lp cng thc ho hc v tnh  phn t khi  ca hp cht c phn t gm kal i  K,  

bari  Ba,  nhm Al  ln  lt l in  kt vi  :

a)  Cl  ;                  b)  nhm (SO4).   
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Bng 1  Mt s nguyn t ho hc

42

S 
proton

Tn 
nguyn t

K hiu 
ho hc

Nguyn t 
khi

Ho tr 

1 Hiro H 1 I

2 Heli He 4

3 Liti Li 7 I

4 Beri Be 9 II

5 Bo B 11 III

6 Cacbon C 12 IV, II

7 Nit N 14 III,  II,  IV.. .

8 Oxi O 16 II

9 Flo F 19 I

10 Neon Ne 20

11 Natri Na 23 I

12 Magie Mg 24 II

13 Nhm Al 27 III

14 Silic Si 28 IV

15 Photpho P 31 III,  V

16 Lu hunh S 32 II,  IV, VI

17 Clo Cl 35,5 I,  . . .

18 Agon Ar 39,9

19 Kali K 39 I

20 Canxi Ca 40 II

.

.

.

24 Crom Cr 52 II,  III. . .

25 Mangan Mn 55 II,  IV, VII. . .

26 St Fe 56 II,  III

29 ng Cu 64 I,  II

30 Km Zn 65 II

35 Brom Br 80 I.. .

47 Bc Ag 108 I

56 Bari Ba 137 II

80 Thu ngn Hg 201 I,  II

82 Ch Pb 207 II,  IV



(Trong bng cc nguyn t phi kim in ch mu xanh, trong s  c heli,
neon, agon l nguyn t kh him.  Cc nguyn t kim loi in ch mu en).

Ch thch 

Khi lin kt vi nguyn t H v kim loi,  nguyn t phi kim ch th hin mt
ho tr v l ho tr ghi  u.

Nhng tn nguyn t nh cacbon, clo.. .  c ngun gc t tn ting La-tinh
(carboneum, chlorum...).  Tn ting La-tinh ca lu hunh l sulfur.. .

Bng 2 Ho tr  ca mt s nhm nguyn t

43

Tn nhm Ho tr

Hiroxit(*)(OH) ;  Nitrat (NO3)

Sunfat (SO4)  ;  Cacbonat (CO3)

Photphat (PO4)

I

II

III

(*) Tn ny dng trong cc hp cht vi kim loi
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Chng2
Phn ng
ho hc

S bin  i  ca cht nh th no th c
gi  l hin  tng vt l ,  l hin  tng 
ho hc ?
Phn ng ho hc l g,   khi  no xy ra,  
da vo u  nhn bit ?
Trong  mt phn  ng  ho hc tng  
khi  lng cc cht c c bo ton
khng ?
Phng trnh  ho hc dng biu  din
phn ng ho hc,  cho bit nhng g v
phn ng ?  lp phng trnh  ho hc
cn  cn  bng  s nguyn  t 
nh th no ?



Bi 12 
(1  tit) s bin i cht

Trong chng trc cc em  hc v cht.  Chng ny s hc v
phn ng.  Trc ht cn xem vi cht c th xy ra  nhng bin i
g,  thuc loi hin tng no ?
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I Hin tng vt l

Quan st

Nc   chy thnh nc lng, un si nc chuyn thnh hi nc v
ngc li.

Ho tan mui n dng ht vo nc, c dung dch trong sut.  Khng nhn
thy ht mui nhng nm thy v mn.  C cn dung dch,  nhng ht mui n
xut hin tr li (xem li hnh 1 .5,  trang 10).  

Nhn xt

Trong cc qu trnh trn,  nc cng nh mui n vn gi nguyn l cht 
ban u.  

S bin i nh th ca cht thuc loi hin tng vt l.

I I Hin tng ho hc

Th nghim 1  

Trn u mt lng bt lu hunh v mt lng va  bt st,  c hn hp
hai cht.  Chia hn hp thnh hai phn :

Hnh 2.1

Nc bin i t th rn sang th lng, t th lng sang th hi v ngc li



a) a nam chm li gn mt phn, st b

nam chm ht (hnh 2.2),  ta bit c

st vn gi nguyn trong hn hp, lu

hunh cng vy.

b)  phn hn hp kia vo mt ng

nghim.  un nng mnh y ng 

(hnh 2.3)  mt lt ri ngng un.  Hn

hp t nng sng ln v chuyn dn

thnh cht rn mu xm.  Cht rn ny

khng cn tnh cht ca lu hunh v

ca st (khng b nam chm ht nh

st).   l hp cht st(II)  sunfua.  Vy

khi c un nng, lu hunh tc dng

vi st,  bin i thnh cht mi.  

Th nghim 2

Ly ng vo hai ng nghim (1 )  v

(2) (hnh 2.4).

un nng y ng nghim (2).  ng

trng chuyn dn thnh cht mu en l

than, ng thi c nhng git nc

ngng trn thnh ng nghim.  Vy khi

b un nng ng phn hu, bin i

thnh hai cht l than v nc.

Nhn xt

Trong cc qu trnh trn,  lu hunh, st

v ng  bin i thnh cht khc.

S bin i nh th ca cht thuc loi

hin tng ho hc.
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Hnh 2.2

Tch c st t hn hp

Hnh 2.4

un nng ng

Hnh 2.3

un nng hn hp
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1 .  Hin tng cht bin i m vn gi nguyn l cht ban u,

c gi l hin tng vt l.

2 .  Hin tng cht bin i c to ra cht khc,  c gi l hin
tng ho hc.

Bi  tp

1. Du hiu  no l chnh  phn  bit hin  tng ho hc vi  hin  tng vt l  ?

2. Trong s nhng qu trnh  k di  y,  cho bit u  l hin  tng ho hc,  u  l

hin  tng vt l .  Gii  thch.

a)  Lu hunh chy trong khng kh to ra cht kh mi  hc (kh lu  hunh ioxit).

b)  Thu tinh  nng chy c thi  thnh bnh  cu.

c)  Trong l nung  vi,  canxi  cacbonat chuyn dn thnh vi  sng (canxi  oxit)  v
kh cacbon ioxit thot ra ngoi.

d)  Cn   trong l khng kn  b  bay hi.

3. Khi  t nn (lm bng parafin),  nn chy lng  thm vo bc.  Sau  ,  nn lng

chuyn  thnh  hi .  H i  nn  chy trong  khng  kh  to  ra  kh  cacbon  i oxi t  v

hi  nc.

Hy phn tch  v ch ra  giai  on no din  ra hin  tng vt l ,  giai  on no din
ra hin  tng  ho  hc.  Cho  b it :  Trong  khng  kh  c  kh  oxi  v  nn  chy l 
do  c  cht ny tham  g ia.



phn ng ho hc
Cc em  bit,  cht c th bin i thnh cht khc.  Qu trnh 
gi l g,  trong  c g thay i,  khi no th xy ra,  da vo u m
bit c ?
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Bi 13
(2  tit)

i nh ngha 
Qu trnh bin i t cht ny thnh cht khc gi l phn ng ho hc. Cht
ban u, b bin i trong phn ng gi l cht phn ng (hay cht tham gia),
cht mi sinh ra l sn phm.  Phn ng ho hc c ghi theo phng trnh
ch nh sau :

Tn cc cht phn ng Tn cc sn phm

Th d : Lu hunh + st St(II)  sunfua

c l :  Lu hunh tc dng vi st to ra cht st(II)  sunfua.

ng Nc + Than

c l :  ng phn hu thnh nc v than.

Trong qu trnh phn ng, lng cht phn ng gim dn, lng sn phm
tng dn.

I I Din bin ca phn ng ho hc
Trong bi hc 6  cho bit :  Phn t l ht i din cho cht,  th hin y
 tnh cht ho hc ca cht.  Cc em cn hiu  ny nh sau :  Khi cc cht
c phn ng th chnh l cc phn t phn ng vi nhau.  Ngi ta ni :  Phn
ng gia cc phn t th hin phn ng gia cc cht,  th d :  hnh 2.5.

Hnh 2.5
S  tng trng cho phn ng ho hc gia

kh hiro v kh oxi to ra nc

a) b) c)



Trong hnh 2.5  :  (a)  trc phn ng, (b)  trong qu trnh
phn ng v (c)  sau phn ng.  

Theo s  hnh 2.5,  hy cho bit :
Trc phn ng, nhng nguyn t no lin kt vi nhau.
Sau phn ng, nhng nguyn t no lin kt vi nhau.
Trong qu trnh phn ng, s nguyn t H cng nh s
nguyn t O c gi nguyn khng.
Cc phn t trc v sau phn ng c khc nhau khng.

T  ta kt lun :  Trong phn ng ho hc ch c lin
kt gia cc nguyn t thay i lm cho phn t ny bin
i thnh phn t khc.  Kt qu l cht ny bin i
thnh cht khc.  Trong th d,   l nhng cht no ?

Nu c n cht kim loi tham gia phn ng th sau phn
ng nguyn t kim loi phi lin kt vi nguyn t nguyn
t khc.

I I I Khi  no phn ng ho hc xy ra ?

1 . Cc cht phn ng c tip xc vi nhau.  B mt tip xc

cng ln th phn ng xy ra cng d.  Trong th nghim
1b) bi 12,  dng lu hunh v st  dng bt l nhm 
mc ch ny.

2. Cn un nng n mt nhit  no ,  tu mi phn

ng c th.  Vic un nng c th ch cn lc u  khi
mo phn ng,  th d phn ng gia lu hunh v st.
Hoc cn un lin tc sut thi gian phn ng,  th d,
phn ng phn hu ng.

Tuy nhin,  c nhng phn ng xy ra khng cn un
nng.  Th d,  phn ng gia km v axit clohiric.  Ch cn
 dung dch axit vo km l quan st thy c bt kh
thot ra (hnh 2.6).  Phng trnh ch ca phn ng :

Km + Axit clohiric Kh hiro + Km clorua

3. C nhng phn ng cn c mt cht xc tc,   l cht

kch thch cho phn ng xy ra nhanh hn v gi nguyn
khng bin i sau khi phn ng kt thc.

Th d,  phn ng to thnh axit axetic (gim l dung dch
axit axetic long) t ru nht cn c men lm cht 
xc tc.
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Hnh 2.6
Km phn ng 

vi axit clohiric
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IV Lm th no nhn bit c phn ng ho hc xy ra ?
Da vo du hiu c cht mi xut hin,  c tnh cht khc vi cht phn ng.
Th d,  trong phn ng gia lu hunh v st,  hp cht st(II)  sunfua to ra,
khng cn tnh cht ca lu hunh v st na.

Nhng tnh cht khc m ta d nhn ra thng c th l mu sc (th d,
ng mu trng b phn hu thnh than mu en v nc),  hay v trng thi
(th d,  to ra cht kh nh trong phn ng trn,  to cht rn khng tan.. .)

Ngoi ra,  s to nhit v pht sng cng c th l du hiu c phn ng ho
hc xy ra,  th d cy nn chy (xem li bi tp 3,  bi 12).

1.  Phn ng ho hc l qu trnh bin i cht ny thnh 
cht khc.

2.  Trong phn ng ho hc ch c lin kt gia cc nguyn t thay
i lm cho phn t ny bin i thnh phn t khc.

3.  Phn ng xy ra c khi cc cht tham gia tip xc vi nhau,  c
trng hp cn un nng,  c trng hp cn cht xc tc. . .

4.  Nhn bit phn ng xy ra da vo du hiu c cht mi to thnh.

Bi  tp

1. a) Phn ng ho hc l g ?

b) Cht no gi  l cht phn ng (hay cht tham gia),  l sn phm ?

c)  Trong qu trnh  phn ng,  lng cht no gim dn,  lng cht no tng dn ?

2. a) V sao ni  c :  Khi  cht phn ng chnh l phn  t phn  ng (nu  l n cht

kim loi  th nguyn t phn  ng).

b)  Trong mt phn ng ch xy ra s thay i  g  ? Kt qu l g ?

c)  Theo hnh  2.5 trong bi  hc hy tr li  cu  hi  :  S lng nguyn t mi  nguyn

t c gi nguyn trc v sau  phn ng  khng ?

3. Ghi  li  phng trnh  ch ca phn ng  xy ra khi  cy nn chy (xem li  bi  tp 3,

bi  1 2).  Cho bit tn  cc cht tham gia v sn phm trong  phn ng ny.  

4. Chp vo v bi  tp cc cu sau  y vi  y  cc t thch hp chn trong khung :



' 'Trc khi  chy cht parafin   th. . . . . . . . . . . . . .  cn  khi  chy 
th. . . . . . . . . . . . .  Cc . . . . . . . . . . . . .  parafin  phn ng  vi  cc. . . . . . . . . . .
kh oxi ''.

5. B qu trng vo dung  dch  axit clohiric thy si  bt  v
trng (hnh  bn).

Bit rng  axit clohiric  tc dng vi  canxi  cacbonat
(cht c trong  v trng)  to ra canxi  clorua,  nc v kh
cacbon ioxit thot ra.

Hy ch ra du hiu   nhn bit c phn ng xy ra.  Ghi
li  phng trnh  ch ca phn ng.

6. Khi  than chy trong khng kh xy ra phn ng ho hc
gia than v kh oxi.

a) Hy gii  thch v sao cn p va nh than trc khi  a
vo bp l,  sau ,  dng que la chm ri  qut mnh n khi
than bn chy th thi.

b)  Ghi  li  phng trnh  ch ca phn ng,  bit rng sn
phm l kh cacbon ioxit.

c thm

Trong cng nghip,  da vo phn ng ho hc  iu ch cc cht cn thit
cho i sng v sn xut.  Th d,  t kh nit v kh hiro trong iu kin nhit
 thch hp v p sut cao,  c st lm cht xc tc,  iu ch c amoniac
theo phn ng :

Kh nit + Kh hiro Amoniac

Amoniac l nguyn liu dng  iu ch phn m v mt s cht khc.

Trong t nhin,  c nhng phn ng xy ra c ch cho con ngi.  Th d,  trong
l cy xanh c cht dip lc hp th nng lng nh sng mt tri,  lm cht
xc tc cho phn ng :

Kh cacbon ioxit + Nc Glucoz + Kh oxi

(Glucoz c th ch l cht trung gian,  sn phm cui cng cn l tinh bt).
Nh phn ng ny m khng kh c trong lnh, do cht c hi l kh
cacbon ioxit gim i,  cht cn thit cho s h hp l kh oxi tng ln (cc
em hy nh li bi hc Thc vt gp phn iu ho kh hu trong 
chng :  Thc vt vi i sng con ngi  mn Sinh hc lp 6).

Tuy nhin, cng c nhng phn ng xy ra c hi m ta phi  phng, th d :
kh n trong cc hm m, chy rng, s g ca kim loi. . .

Hng ngy, cc em u c th quan st nhng phn ng ho hc,  chng hn,
khi nh que dim ly la,  t chy nhin liu,   thc n i thiu,  thy nc
vi qut trn tng rn li v xem bn pho hoa.. .
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nguyn t
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Bi 14
(1  tit)

bi thc hnh 3
Du hiu ca hin tng v
phn ng ho hc

I Tin hnh th nghim

1 . Th nghim 1  

Ho tan v un nng kali pemanganat (thuc tm) :

Ly mt lng (khong 0,5  g) thuc tm em chia lm ba phn.

B mt phn vo nc ng trong ng nghim (1 ),  lc cho tan (cm ng
nghim p nh vo lng bn tay).

B hai phn vo ng nghim (2) ri un nng (lm nh cch un nng  th
nghim 2,  bi thc hnh 1 ).  a que m chy d cn tn  vo  th, nu
thy que m bng chy(*) th tip tc un.  Khi no que m khng bng
chy th ngng un,  ngui ng nghim.  Sau   nc vo,  lc cho tan
(cht rn trong ng nghim c tan ht khng ?).  

Quan st mu ca dung dch trong hai ng nghim.

2. Th nghim 2 

Thc hin phn ng vi canxi hiroxit :

a) Dng ng thu tinh thi hi th ln lt vo ng nghim (1 )  ng nc v
ng nghim (2) ng nc vi trong (dung dch canxi hiroxit).  Quan st
thy g trong mi ng nghim ?

b)  dung dch natri cacbonat ln lt vo ng  nghim (1 )  ng nc v ng
nghim (2) ng nc vi trong.  Quan st thy g trong mi ng nghim ?

I I Tng trnh

1 . M t nhng g quan st c.  Trong hai ng nghim,  ng no xy ra hin

tng vt l,  ng no xy ra hin tng ho hc ?  Gii thch.

2. Ghi li hin tng xut hin trong mi ng nghim.  Du hiu no chng t

c phn ng xy ra.  Vit phng trnh ch ca phn ng.

Cho bit :  a)  Trong hi th ra c kh cacbon ioxit,  hai cht mi to ra l
canxi cacbonat v nc ;  b)  Hai cht mi to ra th mt cng l canxi
cacbonat v mt l natri hiroxit.  

(*) Du hiu cho bit c kh oxi (s ni ti  chng 4).

Phn bit c hin tng vt l v hin tng ho hc.

Nhn bit du hiu c phn ng ho hc xy ra.
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Bi 15 
(1  tit)

nh lut bo ton
khi lng 
Trong phn ng ho hc,  tng khi lng ca cc cht c c bo
ton khng ? Bi hc s tr li cu hi ny.

1 . Th nghim
Trn a cn A (hnh 2.7)  t hai cc (1 )  v (2)  cha dung dch bari clorua
BaCl2 v dung dch natri sunfat Na2SO4.  t qu cn ln a B cho n khi
cn thng bng.   cc (1 )  vo cc (2),  ri lc cho hai dung dch trn ln vo
nhau.  Quan st thy c cht rn mu trng xut hin.   l bari sunfat BaSO4,
cht ny khng tan.   xy ra mt phn ng ho hc,  l phn ng :

Bari clorua + Natri sunfat Bari sunfat + Natri clorua

2. nh lut

Trc v sau khi lm th nghim, kim ca cn gi nguyn v tr.  C th suy
ra iu g ?  Khi mt phn ng ho hc xy ra,  tng khi lng cc cht khng
thay i.   l  c bn ca nh lut.  Hai nh khoa hc L-m-n-xp
(ngi Nga, 1711  1765) v La-voa-di (ngi Php, 1743  1794)  tin
hnh c lp vi nhau nhng th nghim c cn o chnh xc,  t  pht
hin ra nh lut bo ton khi lng.  nh lut c pht biu nh sau :

''Trong mt phn ng ho hc,  tng khi lng ca cc cht sn phm bng
tng khi lng ca cc cht tham gia phn ng''.

Gii thch 

Bi 13   cho bit,  trong phn ng ho hc din ra s thay i lin kt gia
cc nguyn t.  S thay i ny ch lin quan n electron.  Cn s nguyn t
mi nguyn t gi nguyn v khi lng ca cc nguyn t khng i,  v vy
tng khi lng cc cht c bo ton.

Hnh 2.7.  Phn ng ho hc trong cc trn a cn

a) Trc phn ng b) Sau phn ng



3. p dng
 p dng, ta vit ni dung nh lut thnh cng thc.  Gi s c phn ng
gia A v B to ra C v D, cng thc v khi lng vit nh sau :  

mA +  mB =  mC +  mD

Trong  :  mA,  mB,  mC,  mD l khi lng ca mi cht.  Th d,  cng thc v
khi lng ca phn ng trong th nghim trn l :  

mBaCl2 +  mNa2SO4
= mBaSO4

+  mNaCl

Theo cng thc ny,  nu bit khi lng ca ba cht ta tnh c khi lng
ca cht cn li.  Thc vy,  gi a,  b,  c l khi lng  bit ca ba cht,  x l
khi lng cha bit ca cht cn li.  Ta ch cn gii phng trnh bc nht
vi mt n,  chng hn nh sau :  a + b = c + x,  hay a + x = b + c. . .

1.  nh lut :  ''Trong mt phn ng ho hc,  tng khi lng ca
cc sn phm bng tng khi lng ca cc cht tham gia 
phn ng''.

2.  p dng :  Trong mt phn ng c n  cht,  k c cht phn ng
v sn phm,  nu bit khi lng ca (n  1)  cht th tnh c
khi lng ca cht cn li.

Bi  tp

1. a)  Pht biu  nh  lut bo ton khi  lng.

b) Gii  thch v sao trong mt phn ng ho hc tng khi  lng cc cht c 
bo ton.

2. Trong phn ng ho hc  th nghim trn ,  cho bit khi  lng ca natri  sunfat
Na2SO4 l 1 4,2 g,  khi  lng ca cc sn phm bari  sunfat BaSO4 v natri  clorua
NaCl  theo th t l 23,3 g  v 1 1 ,7 g.

Hy tnh  khi  lng ca bari  clorua BaCl2  phn ng.

3. t chy ht 9  g  kim  loi  magie Mg  trong  khng  kh thu  c 1 5 g  hp cht
magie oxi t MgO.  Bit rng,  magie chy l  xy ra phn  ng  vi  kh oxi  O2 trong
khng  kh.

a)  Vit cng  thc v khi  lng ca phn ng xy ra.

b)  Tnh  khi  lng ca kh oxi   phn ng.
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Bi 16 
(2  tit) phng trnh ho hc

Theo nh lut bo ton khi lng,  s nguyn t mi nguyn t
trong cc cht trc v sau phn ng c gi nguyn,  tc l bng
nhau.  Da vo y v vi cng thc ho hc ta s lp phng trnh
ho hc  biu din phn ng ho hc.

I Lp phng trnh ho hc

1 . Phng trnh  ho hc     
Phng trnh ch ca phn ng ho hc gia
kh hiro v kh oxi to ra nc nh sau :

Kh hiro + Kh oxi Nc

Thay tn cc cht bng cng thc ho
hc c s  ca phn ng :

H2 + O2 H2O

S nguyn t O bn tri nhiu hn.  Bn
phi cn c hai O.  t h s 2 trc
H2O c :

H2 + O2 2H2O

S nguyn t H bn phi li nhiu hn.
Bn tri cn c 4H. t h s 2 trc H2 c :

2H2 + O2 2H2O

S nguyn t ca mi nguyn t u 
bng nhau.  Phng trnh ho hc ca
phn ng vit nh sau :

2H2 + O2 2H2O     (1 )

2. Cc bc lp phng trnh  ho hc   

Nh vy, vic lp phng trnh ho hc
c tin hnh theo ba bc.  Cc em s
thy r hn qua th d sau :  Bit nhm tc
dng vi kh oxi to ra nhm oxit Al2O3.

Hy lp phng trnh ho hc ca 
phn ng.



Bc 1. Vit s  ca phn ng :

Al + O2 Al2O3

Bc 2. Cn bng s nguyn t ca mi nguyn t :

S nguyn t Al v O u khng bng nhau, nhng nguyn t oxi c s

nguyn t nhiu hn.  Ta bt u t nguyn t ny.  Trc ht lm chn s

nguyn t O  bn phi, tc t h s 2 trc Al2O3, c :

Al + O2 2Al2O3

Bn tri cn c 4Al v 6O tc 3O2,  cc h s 4 v 3  l thch hp.

Bc 3. Vit phng trnh ho hc :

4Al + 3O2 2Al2O3         (2)

Lu  

Khng vit 6O trong phng trnh ho hc,  v kh oxi  dng phn t O2.  

Tc l khng c thay i ch s trong nhng cng thc ho hc  vit ng. 

Vit h s cao bng k hiu,  th d khng vit 4Al.

Nu trong cng thc ho hc c nhm nguyn t,  th d nhm (OH), nhm

(SO4). . .  th coi c nhm nh mt n v  cn bng.  Trc v sau phn ng

s  nhm nguyn t phi bng  nhau(*).  Th d,  lp phng trnh ho hc ca

phn ng thc hin trong bi 14,  bi thc hnh 3  (th nghim 2.b).  Phng

trnh ch ca phn ng nh sau :

Natri cacbonat + Canxi hiroxit  Canxi cacbonat + Natri hiroxit

Vit s  ca phn ng :

Na2CO3 + Ca(OH)2 CaCO3 + NaOH          

S nguyn t Na cng nh s nhm (OH)  bn tri u l 2 v  

bn phi u l 1 .  Cn s nguyn t Ca v s nhm (CO3)   hai bn u 

bng nhau.  Ch cn t mt h s (hy t chn) trc cng thc mt cht l

vit c phng trnh ho hc :

Na2CO3 + Ca(OH)2 CaCO3 + ?NaOH         (3)
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(*) Tr nhng phn ng trong  c nhm nguyn t khng gi nguyn sau phn ng.
Khi  phi tnh s nguyn t mi nguyn t.
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I I  ngha ca phng trnh ho hc
Phng trnh ho hc cho bit :  T l v s nguyn t,  s phn t gia cc
cht trong phn ng.  T l ny bng ng t l h s mi cht trong phng
trnh.  Th d,  theo phng trnh ho hc (2)  c t l chung :

S nguyn t Al :  S phn t O2 :  S phn t Al2O3 =  4 :  3  :  2

Hiu l :  c 4 nguyn t Al tc dng vi 3  phn t O2 to ra 2 phn t Al2O3.

Thng ch quan tm n t l tng cp cht,  th d :

C 4 nguyn t Al tc dng vi 3  phn t O2.

C 4 nguyn t Al phn ng to ra 2 phn t Al2O3.

Hay c 2 nguyn t Al phn ng to ra 1  phn t Al2O3.

Th ngh xem cn c t l ca cp cht no na ?

1.  Phng trnh ho hc biu din ngn gn phn ng ho hc.

2.  Ba bc lp phng trnh ho hc :

Vit s  ca phn ng,  gm cng thc ho hc ca cc cht phn
ng v sn phm.

Cn bng s nguyn t mi nguyn t :  tm h s thch hp t
trc cc cng thc.

Vit phng trnh ho hc.

3.  Phng trnh ho hc cho bit t l v s nguyn t,  s phn t
gia cc cht cng nh tng cp cht trong phn ng.

Bi  tp

1. a) Phng trnh ho hc biu din g,  gm cng thc ho hc ca nhng cht no ?

b)  S  ca phn ng khc vi  phng trnh  ho hc ca phn ng   im no ?

c)  Nu   ngha ca phng trnh  ho hc.

2. Cho s  ca cc phn ng sau  :

a)  Na + O2 Na2O

b) P2O5 +  H2O H3PO4

Lp phng trnh  ho hc v cho bit t l s nguyn t,  s phn  t ca cc cht

trong mi  phn ng.



3. Yu cu  lm nh bi  tp 2,  theo s  ca cc phn  ng sau  :

a)  HgO Hg   + O2

b)  Fe(OH)3 Fe2O3 + H2O

4. Cho s  ca phn ng sau  :

Na2CO3 + CaCl2  CaCO3 + NaCl

a)  Lp phng trnh  ho hc ca phn  ng.

b)  Cho bit t l s phn t ca 4 cp cht trong phn ng  (tu chn).

5. Bit rng kim loi  magie Mg tc dng vi  axit sunfuric H2SO4 to ra kh hiro H2 v

cht magie sunfat MgSO4.

a)  Lp phng trnh  ho hc ca phn ng.

b)  Cho bit t l gia s nguyn t Mg ln  lt vi  s phn t ca ba cht khc trong

phn ng.

6. Bit rng photpho  P tc dng vi  kh oxi  to ra hp cht P2O5.

a)  Lp phng trnh  ho hc ca phn ng.

b)  Cho bit t l gia s nguyn t P ln  lt vi  s phn t ca hai  cht khc trong 

phn  ng.

7. Hy chn h s v cng thc ho hc thch  hp t vo nhng ch c du hi  trong

cc phng trnh  ho hc sau (chp vo v bi  tp)  :

a) ?Cu +   ? 2CuO

b) Zn +  ?HCl  ZnCl2 + H2

c) CaO  +  ?HNO3 Ca(NO3)2 +  ?
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Bi 17 
(1  tit) bi luyn tp 3

I Kin thc cn nh

1 . Ta ni l hin tng ho hc khi c s bin i t cht ny thnh cht khc.

Qu trnh bin i ca cht nh th c gi l phn ng ho hc.

Trong phn ng ho hc ch din ra s thay i lin kt gia cc nguyn t

lm cho phn t bin i,  kt qu l cht bin i.  Cn s nguyn t mi

nguyn t gi nguyn trc v sau phn ng.  

Da vo nh lut bo ton khi lng tnh c khi lng mt cht khi bit

khi lng ca cc cht khc trong phn ng.

2. Phng trnh ho hc gm cng thc ho hc ca cc cht trong phn ng

vi h s thch hp sao cho s nguyn t mi nguyn t  hai bn u 

bng nhau.

 lp phng trnh ho hc ta phi cn bng s nguyn t ca mi nguyn t

(v s nhm nguyn t,  nu c).

Th d,  lp phng trnh ho hc ca phn ng c s  sau :

Al + HCl  AlCl3 + H2

Trc ht ta lm chn s nguyn t H  bn tri :

Al + 2HCl  AlCl3 + H2

Bt u cn bng s nguyn t Cl.  Bi s chung nh nht ca 2 v 3  l 6,

do  :

Al + 6HCl  2AlCl3 + H2

Cng c cc kin thc v hin tng ho hc,  phn ng ho hc,
nh lut bo ton khi lng v phng trnh ho hc.  Nm chc
vic p dng nh lut v cch lp phng trnh ho hc.



Tip n cn bng s nguyn t Al v H.  Hy tm h s thch hp cho phng

trnh ho hc :

?Al + 6HCl 2AlCl3 + ?H2

T phng trnh ho hc ta rt ra c t l s nguyn t,  s phn t gia cc

cht trong phn ng, t l ny bng ng t l h s trc cng thc 

ho hc mi cht.

I I  Bi tp

1. Hnh  di  y l  s  tng  trng  cho phn  ng  g ia kh N 2 v kh H2 to ra

amoniac NH3 :

Hy cho bit :

a)  Tn cc cht tham gia v sn phm ca phn ng.

b)  Lin  kt gia cc nguyn t thay i  nh th no ? Phn t no bin i,  phn

t no c to ra ?

c)  S nguyn  t mi  nguyn  t trc v  sau  phn  ng  bng  bao  nh iu ,  c

g i nguyn  khng  ?

Ch thch 

V iu  kin  cho phn  ng  xy ra hy xem trong bi  c thm sau  bi  1 3,  trang 51 .

 nhn  bit c cht mi  l amoniac ta th mt tnh  cht ca amoniac m cc em

 c dp bit trong th nghim 1 ,  bi  7.  Bi  thc thnh 2,  trang 28.

2. Khng nh  sau  gm hai   :  ' 'Trong phn ng ho hc,  ch phn t bin  i  cn  cc

nguyn  t g i nguyn ,  nn  tng  khi  lng  cc cht c bo  ton ' ' .
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Hy chn phng n  ng trong s cc phng n  sau  :

A.  1  ng,   2  sai  ;

B.  1  sai,   2  ng ;

C.  C hai   u ng,  nhng  1  khng gii  thch cho  2 ;

D.  C hai   u  ng v  1  gii  thch  cho  2  ;

E.  C hai   u  sai.

(Ghi  trong  v bi  tp).

3. Canxi  cacbonat (CaCO3)  l thnh phn  chnh  ca  vi.  Khi  nung  vi  xy ra

phn ng ho hc sau  :

Canxi  cacbonat Canxi  oxit + Cacbon ioxit

Bit rng khi  nung 280 kg  vi  to ra 1 40 kg  canxi  oxit CaO (vi  sng)  v 1 1 0 kg

kh cacbon ioxit CO2.

a)  Vit cng  thc v khi  lng ca cc cht trong phn ng.

b)  Tnh  t l phn trm v khi  lng canxi  cacbonat cha trong  vi.

4. Bit rng  kh eti len (*) C2H4 chy l  xy ra  phn  ng  vi  kh oxi  O2,  sinh  ra kh

cacbon  ioxi t CO2 v nc.

a)  Lp phng trnh ho hc ca phn ng.

b)  Cho bit t l gia s phn t eti len  ln  lt vi  s phn  t oxi  v s phn t

cacbon ioxit.

5. Cho s  ca phn ng nh sau  :

Al   +  CuSO4 Alx(SO4)y +  Cu

a)  Xc nh  cc ch s x v y.

b)  Lp phng trnh  ho hc.  Cho bit t l s nguyn t ca cp n cht kim loi

v t l s phn t ca cp hp cht.
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chng 4 sch gio khoa lp 9.
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  Mol,  khi  lng mol,  th
tch  mol  l g   ? Chuyn
i  g ia khi  lng,  
th tch  v lng cht
nh th no ?

  T khi  ca kh A i
vi  kh B l g  ?

  Cng thc ho hc v
phng trnh  ho hc
c s dng trong tnh
ton  ho hc nh 
th no ?

Chng3 Mol
v tnh ton
ho hc
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Bi 18
(1  tit) Mol

Cc em  bit kch thc v khi lng ca nguyn t,  phn t l
v cng nh b,  khng th cn,  o,  m chng c.  Nhng trong
Ho hc li cn bit c bao nhiu nguyn t hoc phn t  v khi
lng,  th tch ca chng tham gia v to thnh trong mt phn ng
ho hc.

 p ng c yu cu ny,  cc nh khoa hc   xut mt

khi nim dnh cho cc ht vi m(*),   l  MOL (c l  ''mon'').

I  MOL l g ?
Mol l lng cht c cha 6.1023 nguyn t hoc phn t ca cht .

Con s 6.1023 c gi l s Avogaro v c k hiu l N.

Th d 

Mt mol nguyn t st l mt lng st c cha N nguyn t Fe.

Mt mol phn t nc l mt lng nc c cha N phn t H2O.

I I  Khi lng MOL l g ?
Khi lng mol (k hiu l M) ca mt cht l khi lng tnh bng gam ca
N nguyn t hoc phn t cht .

Khi lng mol nguyn t hay phn t ca mt cht c cng s tr vi
nguyn t khi hay phn t khi ca cht .

Th d 

Khi lng mol nguyn t hiro :  MH = 1  g/mol.  

Khi lng mol nguyn t oxi :   MO = 16 g/mol.

Khi lng mol phn t hiro :   MH2
= 2 g/mol.  

Khi lng mol phn t oxi :  MO2
= 32 g/mol.  

Khi lng mol phn t nc :  MH2O
= 18  g/mol.

I I I  Th tch mol ca cht kh l g ?
Th tch mol ca cht kh l th tch chim bi N phn t ca cht kh .

Ngi ta  xc nh c rng :  

(*) Ht v cng nh
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Mt mol ca bt k cht kh no,  trong cng iu kin v nhit  v p sut,

u chim nhng th tch bng nhau.  Nu  nhit  0 oC v p sut 1  atm
(c gi l iu kin tiu chun, vit tt l ktc),  th th tch  l 22,4 lt.

Nh vy, nhng cht kh khc nhau thng c khi lng mol khng nh
nhau, nhng th tch mol ca chng (o  cng nhit  v p sut)  l bng
nhau (hnh 3.1 ).

MH2
= 2 g/mol MN2

= 28 g/mol MCO2
= 44 g/mol

VH2
= VN2

= VCO2

Nu  ktc,  ta c :  

VH2
= VN2

= VCO2
= 22,4 lt.

 iu kin bnh thng (20 oC v 1  atm),  1  mol cht kh c th tch l 24 lt.

1.  Mol l lng cht c cha N (6.10 23)  nguyn t hoc phn t cht .

2.  Khi lng mol ca mt cht l khi lng ca N nguyn t hoc
phn t cht ,  tnh bng gam,  c s tr bng nguyn t khi hoc
phn t khi.

3.  Th tch mol ca cht kh l th tch chim bi N phn t cht .
 ktc,  th tch mol ca cc cht kh u bng 22,4 lt.

Em c bit ?

Em c th hnh dung c s Avogaro (N = 6.10 23)  to ln
nhng no ?  Em hy gii bi ton sau :
Nu chng ta c N ht go th s nui sng c loi Ngi trn
Tri t ny trong thi gian bao lu ?  Bit rng mi ngi n 
3  ba mt ngy v mi ba n 5000 ht go.

Hnh 3.1



Mi ngi mt ngy n ht :  5000  3 = 15 000 (ht go).

S dn trn th gii hin nay vo khong 6 t ngi (6.109),  mt
ngy n ht :

6.10 9
 1,5.104 = 9.1013 (ht go)

Trong mt nm, loi Ngi n ht :

9.1013  365  3 000.1013 = 3.1016 (ht go)

S nm  loi Ngi trn Tri t ny n ht N ht go (1  mol
ht go) :

= 2.107 = 20 000 000 (nm).

Nh vy,  cn nhiu triu nm na loi Ngi mi n ht ''1  mol
ht go''!

Bi  tp 

1. Em hy cho bit s nguyn t hoc phn t c trong mi  lng cht sau  :

a)  1 ,5 mol  nguyn t Al  ;

b)  0,5 mol  phn t H2 ;

c)  0,25 mol  phn t NaCl  ;

d)  0,05 mol  phn t H2O.

2. Em hy tm khi  lng ca :

a)  1  mol  nguyn t Cl  v 1  mol  phn t Cl2 ;

b)  1  mol  nguyn t  Cu  v 1  mol  phn t CuO ;

c)  1  mol  nguyn t C,  1  mol  phn t CO,  1  mol  phn t CO2 ;

d)  1  mol  phn t NaCl,  1  mol  phn t C1 2H22O11 (ng).

3. Em hy tm th tch  ( ktc)  ca :

a)  1  mol  phn t CO2 ;   2  mol  phn t H2 ;  1 ,5 mol  phn  t O2 ;

b)  0,25 mol  phn t O2 v 1 ,25 mol  phn t N2.

4. Em hy cho bit khi  lng ca N  phn t nhng cht sau  :

H2O ;     HCl   ;     Fe2O3 ;    C1 2H22O11 .

23

16

6.10

3. 10
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Bi 19
(1  tit)

CHUYN I GIA KHI LNG,
TH TCH V lng cht
Trong tnh ton ho hc,  chng ta thng phi chuyn i gia khi
lng,  th tch ca cht kh thnh s mol cht v ngc li.  Chng
ta hy tm hiu v s chuyn i ny.

I Chuyn i  gia lng cht v khi lng cht 
nh th no ?
Th d 
Em c bit 0,25  mol CO2 c khi lng l bao nhiu gam ? Bit khi lng
mol ca CO2 l 44 g/mol.
Khi lng ca 0,25  mol CO2 l :

mCO2
=  44  0,25 = 11  (g)  

Nhn xt : Nu t n l s mol cht,  M l khi lng mol cht v m l khi
lng cht,  ta c cng thc chuyn i sau :

rt ra :  

T nhng cng thc chuyn i trn,  em hy cho bit :
32 g Cu c s mol l bao nhiu.
Khi lng mol ca hp cht A, bit rng 0,125 mol cht ny c khi lng
l 12,25  g.

II Chuyn i gia lng cht v th tch cht kh 
nh th no ?
Th d

Em c bit 0,25 mol CO2  iu kin tiu chun c th tch l bao nhiu lt ?

Th tch ca 0,25  mol CO2  iu kin tiu chun l :

VCO2
= 22,4  0,25 = 5,6 (l)

Nhn xt : Nu t n l s mol cht kh,  V l th tch cht kh (ktc),  ta c
cng thc chuyn i :

rt ra :

T nhng cng thc chuyn i trn,  em hy cho bit :
0,2 mol O2  iu kin tiu chun c th tch l bao nhiu.

1 ,12 lt kh A  iu kin tiu chun c s mol l bao nhiu.

V
n =  (mol)

22, 4
V = 22,4  n (l)

m m
n =  (mol),  M =  (g/mol)

M n
m = n  M (g)



1.  Cng thc chuyn i gia lng cht (n)  v khi lng cht (m) : 

(M l khi lng mol ca cht).

2.  Cng thc chuyn i gia lng cht (n) v th tch ca cht kh (V)
 iu kin tiu chun :

Bi  tp

1. Kt lun no sau  y ng ?
Nu hai cht kh khc nhau m c th tch bng nhau (o cng nhit  v p sut) th :
a)  Chng c cng s mol  cht.
b)  Chng c cng khi  lng.
c)  Chng c cng s phn t.
d)  Khng th kt lun c iu  g c.

2. Kt lun no sau  y ng ?
Th tch  mol  ca cht kh ph  thuc vo :
a)  Nhit  ca cht kh ;
b)  Khi  lng mol  ca cht kh ;
c)  Bn cht ca cht kh ;
d)  p sut ca cht kh.

3. Hy tnh  :
a)  S mol  ca :  28 g  Fe ;    64 g  Cu  ;    5,4 g  Al .
b)  Th tch  kh (ktc)  ca :  0,1 75 mol  CO2 ;    1 ,25 mol  H2 ;    3  mol  N2.

c)  S mol  v th tch  ca hn hp kh (ktc)  gm c :  0,44 g  CO2 ;    0,04 g  H2 

v 0,56 g  N2.

4. Hy tnh  khi  lng ca nhng lng cht sau  :
a) 0,5 mol nguyn t N ;   0,1  mol nguyn t Cl ;    3 mol nguyn t O.
b) 0,5 mol phn t N2 ;     0,1  mol phn t Cl2 ;    3 mol phn t O2.

c) 0,1 0 mol Fe ;     2,1 5 mol Cu ;     0,80 mol H2SO4 ;     0,50 mol CuSO4.

5. C 1 00 g  kh oxi  v 1 00 g  kh cacbon  ioxit,  c 2  kh u   20 oC v 1  atm.  Bit
rng  th tch  mol  kh  nhng  iu  kin  ny l  24 l.  Nu  trn  2  khi  lng  kh trn
vi  nhau  (khng  c phn  ng  xy ra)  th   hn  hp kh thu  c c th tch  l  
bao nh iu  ?

6. Hy v nhng hnh  khi  ch nht  so snh th tch  cc kh sau  (ktc)  :  
1  g  H2 ;    8  g  O2 ;      3,5 g  N2 ;      33 g  CO2.

V
n =  (m ol)

22,4

m
n =  (m ol)

M
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t khi ca cht khBi 20 
(1  tit)

68

Khi nghin cu v tnh cht ca mt cht kh no ,  mt cu hi
c t ra l cht kh ny nng hay nh hn cht kh  bit l bao
nhiu,  hoc nng hay nh hn khng kh bao nhiu ln ?

Chng ta hy tm hiu bi hc.

1 . Bng cch no c th bit c kh A nng hay nh hn  kh B ?
 bit kh A nng hay nh hn kh B bng bao nhiu ln,  ta so snh khi
lng mol ca kh A (MA)  vi khi lng mol ca kh B (MB)  :

dA/B l t khi ca kh A i vi kh B.

Th d

Kh oxi nng hay nh hn kh hiro bng
bao nhiu ln ?

Kh oxi nng hn kh hiro l 16 ln.

2. Bng cch no c th bit c kh A nng hay nh hn khng kh ?
 bit kh A nng hay nh hn khng kh bng bao nhiu ln,  ta so snh
khi lng mol ca kh A (MA)  vi khi lng mol khng kh l 29 g/mol.

dA/kk l t khi ca kh A i vi khng kh.

Khi lng mol khng kh l khi lng
ca 0,8  mol kh nit (N2)  + khi lng ca
0,2 mol kh oxi (O2)  :
Mkk = (28 0,8)  + (32 0,2)   29 (g/mol).

Th d

Kh CO2 nng hay nh hn khng kh bng bao nhiu ln ?

Kh CO2 nng hn khng kh 1 ,52 ln.

2

2

CO

CO /kk

M 44
d = = 1 , 52

29 29


A
A/kk

M
d =

29

2

2 2

2

O

O /H

H

M 32
d = = = 16

M 2

A
A/B

B

M
d =

M

Kh A nng hay nh hn kh B ?

Kh A nng hay nh hn khng kh ?



Cng thc tnh t khi ca :

Kh A i vi kh B :

Kh A i vi khng kh :           

Em c bit ?

Trong lng t lun lun xy ra s phn hu mt s hp cht 
v c v hp cht hu c,  sinh ra kh cacbon ioxit CO2 .  Kh
cacbon ioxit khng c mu,  khng c mi,  khng duy tr s chy
v s sng ca con Ngi v ng vt.  Mt khc,  kh cacbon
ioxit li nng hn khng kh 1 ,52  ln.  V vy,  kh cacbon ioxit
thng tch t trong y ging khi,  trn nn hang su.  Ngi v
ng vt xung nhng ni ny s b cht ngt nu khng mang
theo bnh dng kh hoc thng kh trc khi xung.

Bi  tp

1. C nhng kh sau  :  N2,  O2,  Cl2,  CO,  SO2.

Hy cho bit :

a) Nhng kh no nng hay nh hn kh hiro v nng hay nh hn bng bao nhiu ln.

b) Nhng kh no nng hay nh hn khng kh v nng hay nh hn bng bao nhiu ln.

2. Hy tm khi  lng mol  ca nhng kh :

a)  C t khi  i  vi  kh oxi  l :  1 ,375 ;     0,0625.

b)  C t khi  i  vi  khng kh l :  2,207 ;     1 , 1 72.

3. C th thu  nhng kh no vo bnh  (t nhng th nghim trong phng th nghim) :

kh hiro H2,  kh clo Cl2,  kh cacbon ioxit CO2,  kh metan CH4 bng cch :

a)  t ng bnh  ?

b)  t ngc bnh  ?

Gii  thch  vic lm ny.

A
A/kk

M
d =

29

A
A/B

B

M
d =

M
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Nu bit cng thc ho hc ca mt cht,  em c th xc nh c
thnh phn phn trm cc nguyn t ca n.  Ngc li,  nu bit
thnh phn phn trm cc nguyn t trong hp cht,  em c th xc
nh c cng thc ho hc ca n.

70

1 . Bit cng thc ho hc ca hp cht,  hy xc nh  thnh phn 
phn trm theo khi  lng cc nguyn t trong hp cht

Th d

Mt loi phn bn ho hc c cng thc l KNO3,  em hy xc nh thnh
phn phn trm (theo khi lng) ca cc nguyn t.

Cc bc tin hnh :

 Tm khi lng mol ca hp cht :

MKNO3
= 39 + 14 + (16  3) = 101  (g/mol).

 Tm s mol nguyn t ca mi nguyn t c trong 1  mol hp cht :

Trong 1  mol KNO3 c :  1  mol nguyn t K ;  1  mol nguyn t N ;  3  mol
nguyn t O.

 Thnh phn phn trm theo khi lng cc nguyn t trong hp cht :

2. Bit thnh phn cc nguyn t,  hy xc nh  cng thc 
ho hc ca hp cht

Th d 

Mt hp cht c thnh phn cc nguyn t theo khi lng l :  40% Cu ;  20%
S v 40% O.  Em hy xc nh cng thc ho hc ca hp cht .  Bit hp
cht c khi lng mol l 160 g/mol.

Cc bc tin hnh :

 Tm khi lng ca mi nguyn t c trong 1  mol hp cht :

mO = 160  (64  +  32)  = 64 (g)

S

160 20
m = = 32 (g)  ;

100
Cu

160 40
m = = 64 (g)  ;

100

K

N

O

39  100%
%m = = 38, 6%

101

14  100%
%m = = 13, 8%

101

%m = 100% (38, 6 +13, 8)% = 47, 6%.  

Bi 21 
(2  tit)

TNH THEO CNG THC 
hO HC
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 Tm s mol nguyn t ca mi nguyn t c trong 1  mol hp cht :

Suy ra trong 1  phn t hp cht c :  1  nguyn t Cu, 1  nguyn t S v 
4 nguyn t O.

 Cng thc ho hc ca hp cht l :  CuSO4.

Cc bc tin hnh :

1 .  Bit cng thc ho hc,  tm thnh phn cc nguyn t :

Tm khi lng mol ca hp cht,  tm s mol nguyn t ca mi
nguyn t trong 1  mol hp cht tm thnh phn theo khi lng
ca mi nguyn t.

2.  Bit thnh phn cc nguyn t,  tm cng thc ho hc :

Tm s mol nguyn t ca mi nguyn t trong 1  mol hp cht lp
cng thc ho hc ca hp cht.

Bi  tp 
1. Tm thnh phn phn  trm (theo khi  lng)  cc nguyn t ho hc c trong nhng

hp cht sau  :

a)  CO v CO2 ;             b)  Fe3O4 v Fe2O3 ;  c)  SO2 v SO3.

2. Hy tm cng thc ho hc ca nhng hp cht c thnh phn cc nguyn t nh sau :

a)  Hp cht A c khi  lng mol  phn t l 58,5 g/mol,  thnh phn cc nguyn t
theo khi  lng :  60,68% Cl  v cn li  l Na.

b)  Hp cht B c khi  lng mol  phn  t l 1 06 g/mol,  thnh  phn  cc nguyn t
theo khi  lng :  43,4% Na ;  1 1 ,3% C v 45,3% O.

3. Cng thc ho hc ca ng l C1 2H22O11 .

a)  C bao nhiu  mol  nguyn t C,  H,  O trong 1 ,5 mol  ng ?

b)  Tnh  khi  lng mol  phn t ca ng.

c)  Trong 1  mol  ng c bao nhiu  gam mi  nguyn t C,  H,  O ?

4. Mt loi  ng oxit mu en  c khi  lng mol  phn  t l 80 g/mol.  Oxit ny c thnh
phn theo khi  lng l :  80% Cu v 20% O.  Hy tm cng thc ho hc ca loi
ng oxit ni  trn.

5. Hy tm cng thc ho hc ca kh A.  Bit rng :

 Kh A nng hn kh hiro l 1 7 ln.

 Thnh phn theo khi  lng ca kh A l :  5,88% H  v 94,1 2% S.

Cu S O 

64 32 64
n =  = 1 (mol)  ; n 1 (mol)  ; n 4 (mol)

64 32 16
= = = =



Bi 22
(2  tit)

TNH THEO PHNG TRNH
HO HC
Khi iu ch mt lng cht no  trong phng th nghim hoc
trong cng nghip,  ngi ta c th tnh c lng cc cht cn
dng (nguyn liu).  Ngc li,  nu bit lng nguyn liu ngi ta
c th tnh c lng cht iu ch c (sn phm).
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1 . Bng cch no tm c khi  lng 

cht tham gia v sn  phm ?
Th d 1

Nung  vi,  thu c vi sng v kh cacbonic :

Hy tnh khi lng vi sng CaO thu c khi nung 50 g CaCO3.

Cc bc tin hnh :

Tm s mol CaCO3 tham gia phn ng :

Tm s mol CaO thu c sau khi nung :

Theo phng trnh ho hc ta c :

1  mol CaCO3 tham gia phn ng, s thu c 1  mol CaO.

Vy : 0,5  mol CaCO3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,5  mol CaO.

Tm khi lng vi sng CaO thu c :

mCaO = n  MCaO = 0,5   56 = 28  (g).

Th d 2  

Tm khi lng CaCO3 cn dng  iu ch c 42 g CaO.

Cc bc tin hnh :

Vit phng trnh ho hc iu ch CaO t CaCO3 :

o

3 2
t

CaCO       CaO + CO

3

3

3

CaCO

CaCO
CaCO

m 50
n = = = 0, 5 (mol)

M 100

o

3 2
t

CaCO         CaO + CO



 Tm s mol CaO sinh ra sau phn ng :

 Tm s mol CaCO3 tham gia phn ng.

Theo phng trnh ho hc :

Mun iu ch c 1  mol CaO cn phi nung 1  mol CaCO3.

Vy mun iu ch c 0,75  mol CaO cn phi nung 0,75  mol CaCO3.

 Tm khi lng CaCO3 cn dng :

2. Bng cch no c th tm c th tch  cht kh 
tham gia v sn  phm ?

Th d 1

Cacbon chy trong oxi hoc trong khng kh sinh ra kh cacbon ioxit :

C   +   O2   CO2

Hy tm th tch kh cacbon ioxit CO2 (ktc) sinh ra,  nu c 4 g kh oxi tham
gia phn ng.

Cc bc tin hnh :

 Tm s mol kh oxi tham gia phn ng :

 Tm s mol CO2 sinh ra sau phn ng :

Theo phng trnh ho hc :

1  mol O2 tham gia phn ng, sinh ra 1  mol CO2.

Vy : 0,125 mol O2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,125 mol CO2.

 Tm th tch kh CO2 (ktc) sinh ra sau phn ng :

VCO2
= 22,4  n = 22,4  0,125 = 2,8  (l).

2O

4
n = = 0,125 (mol)

32

3 3CaCO CaCOm = n  M = 0, 75  100 = 75 (g). 

CaO
CaO

CaO

m 42
n = = = 0, 75 (mol)

M 56
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Th d 2

Hy tm th tch kh oxi (ktc) cn dng  t chy hon ton 24 g cacbon.

Cc bc tin hnh :

 Vit phng trnh ho hc ca cacbon chy trong oxi :

C    +    O2   CO2

 Tm s mol C tham gia phn ng :

 Tm s mol O2 tham gia phn ng :

Theo phng trnh ho hc :

t chy 1  mol C cn dng 1  mol O2.

Vy :  t chy 2 mol C cn dng 2 mol O2.

 Tm th tch kh oxi cn dng (ktc) :

VO2 
= 22,4  n = 22,4  2 = 44,8  (l).

Cc bc tin hnh :

1 .  Vit phng trnh ho hc.

2.  Chuyn i khi lng cht hoc th tch cht kh thnh s mol cht.

3.  Da vo phng trnh ho hc  tm s mol cht tham gia hoc
cht to thnh.

4.  Chuyn i s mol cht thnh khi lng (m = n M)  hoc 
th tch kh  ktc (V = 22,4  n).

C

24
n = = 2 (mol)

12
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Bi  tp

1. St tc dng vi  axit clohiric :  Fe   +   2HCl    FeCl2 +   H2.

Nu  c 2,8 g  st tham gia phn ng,  em hy tm :

a)  Th tch  kh hiro thu  c  ktc.

b)  Khi  lng axit clohiric cn dng.

2. Lu hunh S chy trong khng kh sinh  ra cht kh mi  hc,  gy ho,   l kh lu
hunh ioxit (cn  gi  l kh sunfur)  c cng thc ho hc l SO2.

a)  Vit phng trnh  ho hc ca phn ng lu  hunh chy trong khng kh.

b)  Bit khi  lng lu  hunh  tham gia phn ng l 1 ,6 g.  Hy tm :

Th tch  kh lu  hunh  ioxit sinh  ra  ktc.

Th tch  khng kh cn dng  ktc.  Bit kh oxi  chim 1 /5 th tch  ca khng kh.

3. C phng trnh  ho hc sau  :

a)  Cn  dng  bao nhiu  mol  CaCO3  iu  ch c 1 1 ,2 g  CaO ?

b)  Mun iu  ch c 7 g  CaO cn dng bao nhiu  gam CaCO3 ?

c)  Nu c 3,5 mol  CaCO3 tham gia phn ng  s sinh  ra bao nhiu  l t CO2 (ktc)  ?

d)  Nu thu  c 1 3,44 l t kh CO2  ktc th c bao nhiu  gam cht rn  tham gia v

to thnh sau  phn ng  ?

4*. a)  Cacbon oxit CO tc dng vi  kh oxi  to ra cacbon ioxit.  Hy vit phng trnh

ho hc.

b)  Nu mun t chy 20 mol  CO th phi  dng bao nhiu  mol  O2  sau  phn  ng

ngi  ta ch thu  c mt cht kh duy nht ?

c)  Hy in  vo nhng  trng s mol  cc cht phn ng v sn phm c  nhng

thi  im khc nhau.  Bit hn  hp CO v O2 ban u  c ly ng t l v s mol

cc cht theo phng trnh  ho hc.



o

3 2

t
C aC O     C aO  + C O
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5*. Hy tm th tch  kh oxi     t chy ht 1 1 ,2 l t kh A.

Bit rng :

Kh A c t khi  i  vi  khng kh l 0,552.

Thnh phn theo khi  lng ca kh A l :  75% C v 25% H.

Cc th tch  kh o  ktc.

S mol

Cc thi  im
Cc cht phn ng Sn phm

CO O2 CO2

Thi  im ban  u  to 20 . . . . . . . . . .

Thi  im t1 1 5 . . . . . . . . . .

Thi  im t2 . . . . 1 ,5 . . . . . .

Thi  im kt thc t3 . . . . . . . . . . 20
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bi luyn tp 4
Cng c cc khi nim : mol,  khi lng mol,  th tch mol cht kh,
t khi ca cht kh.

Cng c mi quan h gia khi lng cht,  lng cht,  th tch kh.
Vn dng kin thc gii bi tp v hin tng thc t.

Bi 23 
(1  tit)

I  kin thc cn nh
1 . Mol

Cc cm t sau c ngha nh th no ?
 1  mol nguyn t Cu.
 1 ,5  mol nguyn t H.
 2 mol phn t H2.
 0,15  mol phn t H2O.  
C ngha l :

 1  N nguyn t Cu hay 6  1023 nguyn t Cu.
 1 ,5  N nguyn t H hay 9  1023 nguyn t H.
 2 N phn t H2 hay 12  10

23 phn t H2.
 0,15  N phn t H2O hay 0,9  1023 phn t H2O.

2. Khi  lng mol

Cc cu sau c ngha nh th no ?

 Khi lng mol ca nc l 18  g/mol.

 Khi lng mol nguyn t ca hiro l 1  g/mol.

 Khi lng mol phn t ca hiro l 2 g/mol.

 Khi lng 1 ,5  mol nc l 27 g.

C ngha l :

 Khi lng ca N phn t nc hay 6  1023 phn t H2O l 18  g.  

K hiu l MH2O
= 18  g/mol.

 Khi lng ca N nguyn t hiro (H) (hay 6  1023 nguyn t H) l 1  g.  

K hiu l MH = 1  g/mol.

 Khi lng ca N phn t hiro (H2)  hay 6  10
23 phn t H2 l 2 g.  

K hiu l  MH2
= 2 g/mol.

 Khi lng ca 1 ,5  N phn t H2O hay 9  1023 phn t H2O l 27 g.



3. Th tch  mol  cht kh

Hy cho bit :

Th tch mol ca cc cht kh  cng iu kin nhit  v p sut.

Th tch mol ca cc cht kh  iu kin tiu chun (0 oC v 1atm).

Khi lng mol v th tch mol ca nhng cht kh khc nhau.

Tr li :

cng iu kin nhit  v p sut,  1  mol ca bt k cht kh no cng

chim nhng th tch bng nhau.  Nu nhit  l 0 oC v p sut l 1atm th
nhng th tch kh  bng 22,4 lt.

Nhng cht kh khc nhau (H2,  O2,  CO2. . .)  tuy c khi lng mol khng bng

nhau (MH2 
= 2 g/mol,  MO2

= 32 g/mol,   MCO2 
= 44 g/mol),  nhng chng c

th tch bng nhau (cng to v p).  Nu  ktc :  VH2
= VO2

= VCO2
= 22,4 lt.

S  sau y cho bit s chuyn i gia lng cht (s mol)  khi lng
cht th tch cht kh (ktc) :

M :  khi lng mol.

4. T khi  ca cht kh

Cc cu sau c ngha nh th no ?

T khi ca kh A i vi kh B (dA/B)  bng 1 ,5.

T khi ca kh CO2 i vi khng kh (dCO2/kk
)  bng 1 ,52.

C ngha l :

Khi lng mol ca kh A ln hn khi lng mol ca kh B l 1 ,5  ln,  hay
l phn t ca kh A nng hn phn t ca kh B l 1 ,5  ln.

Khi lng mol ca kh CO2 ln hn khi lng ca mol khng kh l

1 ,52 ln hoc khi lng ca 1  V kh CO2 ln hn khi lng ca 1  V

khng kh l 1 ,52 ln (cc th tch kh o cng nhit  v p sut).
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I I Bi tp

1. Hy tm cng thc ho hc n gin  nht ca mt loi  oxit ca lu  hunh,  bit rng
trong oxit ny c 2 g  lu  hunh kt hp vi  3 g  oxi.

2. Hy tm cng thc ho hc ca mt hp cht c thnh phn theo khi  lng l :
36,8% Fe ;  21 ,0% S v 42,2% O.  Bit khi  lng mol  ca hp cht bng 1 52 g/mol.

3. Mt hp cht c cng thc ho hc l K2CO3.  Em hy cho bit :

a)  Khi  lng mol  ca cht  cho.

b)  Thnh phn phn trm (theo khi  lng)  ca cc nguyn t c trong  hp cht.

4. C phng trnh  ho hc sau  :

CaCO3 +   2HCl    CaCl2 +   CO2 +   H2O

canxi  cacbonat   axit clohiric       canxi  clorua   kh cacbonic      nc

a)  Tnh  khi  lng canxi  clorua thu  c  khi  cho 1 0 g  canxi  cacbonat tc dng vi
axit clohiric d.

b)  Tnh  th tch  kh cacbonic thu  c trong  phng khi  lm th nghim,  nu c 5 g  
canxi  cacbonat tc dng ht vi  axit.  Bit 1  mol  kh  iu  kin  phng c th tch  
l 24 l t.

5. Kh metan CH4 c trong  kh t nhin  hoc trong kh bioga.  Kh metan  chy trong

khng kh sinh  ra kh cacbon ioxit v nc :

CH4 +   2O2   CO2   +   2H2O

a) Tnh  th tch  kh oxi  cn  dng   t chy hon ton 2 l t kh metan.  Cc th tch

kh o cng iu  kin  to v p.

b) Tnh th tch kh CO2 (ktc) thu c sau khi t chy hon ton 0,1 5 mol kh metan.

c)  Kh metan nng hay nh hn  khng kh bng bao nhiu  ln  ?
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Oxi   c nhng tnh  cht g  ? Oxi  c vai  tr
nh th no trong cuc sng ?
S oxi  ho,  s chy l g ?
Phn ng ho hp,  phn ng phn hu l g  ?
iu  ch oxi  nh th no ?
Khng kh c thnh phn nh th no ?

Chng4 Oxi
Khng kh
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Bi 24
(2  tit) tnh cht ca oxi

cc lp di v  chng 1,  2,  3 cc em  bit g v nguyn t
oxi,  v n cht phi kim oxi ? Cc em c nhn xt g v mu sc,
mi v tnh tan trong nc ca kh oxi ? Oxi c th tc dng vi cc
cht khc c khng ? Nu c th mnh hay yu ? 

K hiu ho hc ca nguyn t oxi l O.  
Cng thc ho hc ca n cht (kh)  oxi l O2.

Nguyn t khi :  16.  Phn t khi :  32.

Oxi l nguyn t ho hc ph bin nht (chim 49,4% khi lng v 
Tri t).  dng n cht,  kh oxi c nhiu trong khng kh.  dng hp
cht,  nguyn t oxi c trong nc, ng, qung, t ,  c th ngi,  ng
vt v thc vt. . .  

I Tnh cht vt l 
1 . Quan st

C mt l ng kh oxi,  c y nt.
a) Hy nhn xt mu sc kh oxi.  
b) Hy m nt l ng kh oxi.  a l ln gn mi v dng tay phy nh kh

oxi vo mi.  Nhn xt mi ca kh oxi.  

2. Tr li  cu  hi
a) 1  lt nc  20 oC ho tan c 31  ml kh oxi. C cht kh (th d amoniac) tan c

700 lt trong 1  lt nc...   Vy kh oxi l cht tan nhiu hay tan t trong nc ?

b) Kh oxi nng hn hay nh hn khng kh ?  (Cho bit t khi ca oxi i vi
khng kh l 32 :  29).

3. Kt lun
Kh oxi l cht kh khng mu, khng mi,  t tan trong nc, nng hn khng
kh.  Oxi ho lng  183  oC.  Oxi lng c mu xanh nht.

I I Tnh cht ho hc 
1 . Tc dng vi  phi  kim

a) Vi lu hunh
Th nghim 
a mung st c cha mt lng nh lu hunh bt vo ngn la n cn.
Nhn xt hin tng.  Sau , a lu hunh ang chy vo l c cha kh oxi
(hnh 4.1).  So snh cc hin tng lu hunh chy trong oxi v trong khng kh.



Quan st,  nhn xt

Lu hunh chy trong khng kh vi ngn
la nh, mu xanh nht  ;  chy trong kh oxi
mnh lit hn, to thnh kh lu hunh
ioxit SO2 (cn gi l kh sunfur) v  rt t
lu hunh trioxit (SO3).  

S chy ca lu hunh trong kh oxi v
khng kh c biu din bng phng trnh
ho hc :                                

S (r)      +     O2 (k) SO2 (k)(*)

b) Vi photpho

Th nghim

Cho vo mung st mt lng nh photpho 
(cht rn mu  nu, khng tan trong nc).
a mung st c cha photpho vo l ng
kh oxi.  C du hiu ca phn ng ho hc
khng ? t chy photpho  trong khng kh
ri a nhanh vo l cha kh oxi (hnh 4.2).
Nhn xt hin tng  th nghim trn.

So snh s chy ca photpho trong khng
kh v trong kh oxi.  Nhn xt cht to thnh
 trong l v  thnh l.

Quan st,  nhn xt

Photpho chy mnh trong kh oxi vi ngn
la sng chi,  to ra khi trng dy c bm
vo thnh l di dng bt tan c trong
nc.  Bt trng  l iphotpho pentaoxit v
c cng thc ho hc l P2O5.  

Phng trnh ho hc :   

4P (r)   +  5O2 (k)  2P2O5 (r)        
o
t


o
t
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Hnh 4.1

Lu hunh chy trong kh oxi 

Hnh 4.2

Photpho chy trong kh oxi

(*) (r)  :  ch trng thi rn,  (k) :  ch trng thi kh.



2. Tc dng vi  kim loi

Th nghim 

Ly mt on dy st nh a vo l cha kh oxi.
C thy du hiu ca phn ng ho hc khng ?
Qun thm vo u dy st mt mu than g,  t
cho st v than nng  ri a vo l cha kh oxi
(hnh 4.3).  Nhn xt cc hin tng.

Quan st,  nhn xt

Khi cho dy st c qun mu than hng vo l kh
oxi,  mu than chy trc to nhit   cao cho st
chy.  St chy mnh, sng chi,  khng c ngn la,
khng c khi,  to ra cc ht nh nng chy mu
nu l st(II,  III)  oxit,  cng thc ho hc l Fe3O4,

thng c gi l oxit st t.

Phng trnh ho hc :

3Fe (r)    +   2O2 (k)  Fe3O4 (r)

3. Tc dng vi  hp cht                            
Kh metan (c trong kh bn ao,  kh bioga)  chy
trong khng kh do tc dng vi kh oxi,  to
nhiu nhit :

CH4 (k)  +  2O2 (k)    CO2 (k)  +   2H2O (h)(*)

1.  Oxi l cht kh,  khng mu,  khng mi,  t tan trong nc,  nng
hn khng kh.

2.  Kh oxi l mt n cht phi kim rt hot ng,  c bit  nhit 
cao,  d dng tham gia phn ng ho hc vi nhiu phi kim,  nhiu
kim loi v hp cht.  Trong cc hp cht ho hc,  nguyn t oxi
c ho tr II.

ot


o
t
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Hnh 4.3

St chy trong kh oxi

(*) (h) :  ch trng thi hi.



c thm

Oxi c kh nng kt hp vi cht hmglbin trong mu, nh th n c th
i nui c th ngi v ng vt.  Oxi oxi ho cc cht trong thc phm 
trong c th to nng lng cho c th hot ng.

Bi  tp 

1. Dng t hoc cm t thch hp trong khung  in vo ch trng trong cc cu sau :

Kh oxi  l mt n cht. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Oxi  c th
phn ng vi  nhiu   . . . . . . . . . . . . . . . . . . . . . . . . . ,  . . . . . . . . . . . . . . . . . . . . . . ,
. . . . . . . . . . . . . . . . . .

2. Nu cc th d  chng minh rng  oxi  l mt n  cht phi  kim rt hot ng (c bit

 nhit  cao).

3. Butan c cng thc C4H1 0,  khi  chy to ra kh cacbonic v hi  nc,  ng thi  to

nhiu  nhit.  Vit phng trnh  ho hc biu  din  s chy ca butan.

4*. t chy 1 2,4 g  photpho trong bnh  cha 1 7 g  kh oxi  to thnh iphotpho pentaoxit

P2O5 (l cht rn,  trng).

a)  Photpho hay oxi,  cht no cn d v s mol  cht cn d l bao nhiu  ?

b)  Cht no c to thnh ? Khi  lng l bao nhiu  ?

5*. t chy hon ton  24 kg  than  c cha 0,5% tp cht lu  hunh  v 1 ,5% tp

cht khc khng  chy c.  Tnh  th tch  kh CO2  v SO2 to thnh  ( iu  kin

tiu  chun) .

6. Gii  thch  ti  sao :

a)  Khi  nht mt con d mn (hoc con chu chu)  vo mt l nh ri  y nt kn,
sau  mt thi  gian  con vt s cht d  c   thc n.

b)  Ngi  ta phi  bm sc khng kh vo cc b nui  c cnh hoc cc chu,  b
cha c sng  cc ca hng bn  c.
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Bi 25
(1  tit)

S oxi ho phn ng ho hp 
ng dng ca oxi

85

S oxi ho l g ?  Th no l phn ng ho hp ?

Oxi c ng dng g ?

I S oxi  ho 
1 . Tr li  cu  hi  

a) Hy nu ra hai phn ng ho hc trong  kh oxi tc dng vi n cht v
mt phn ng ho hc trong  kh oxi tc dng vi hp cht.

b) Nhng phn ng ho hc ca cc cht va k trn vi kh oxi c gi l s
oxi ho cht .Vy c th nh ngha s oxi ho mt cht l g ?

2. nh ngha 
S tc dng ca oxi vi mt cht l s oxi ho.
Cht  c th l n cht hay hp cht.

I I Phn ng ho hp
1 . Tr li  cu  hi

a) Hy nhn xt,  ghi s cht phn ng v s cht sn phm trong cc phn ng
ho hc sau y :  

b) Nhng phn ng ho hc trn y c gi l phn ng ho hp. Vy c th
nh ngha phn ng ho hp l g ?

2. nh ngha 
Phn ng ho hp l phn ng ho hc trong  ch c mt cht mi (sn
phm) c to thnh t hai hay nhiu cht ban u.

Trong nhiu phn ng ho hc nh phn ng ca oxi vi phi kim (lu hunh,
photpho, cacbon),  vi kim loi (st,  nhm, magie),  vi cc hp cht (metan,
du ho.. .)  c s to nhit.

 nhit  thng, cc phn ng ho hc  hu nh khng xy ra.  Nhng
ch cn nng nhit   khi mo phn ng lc u,  cc cht s chy, ng
thi to ra nhiu nhit.  Nhng phn ng ny c gi l phn ng to nhit.  

Phn ng ho hc S cht phn ng S cht sn phm

4P + 5O2 2P2O5

3Fe + 2O2 Fe3O4

CaO + H2O Ca(OH)2

2
.. . .
. . . .

1
. . . .
. . . .



I I I ng dng ca oxi
1 . Tr li  cu  hi

Da vo hnh v 4.4  trang 88,  hy k ra nhng ng dng ca oxi m 
em bit trong cuc sng.

2. Nhn xt

Hai lnh vc ng dng quan trng nht ca kh oxi l dng cho s h hp v

s t nhin liu.

a) S h hp

Kh oxi cn cho s h hp  oxi ho cht dinh dng trong c th ngi v

ng vt.  S oxi ho ny din ra lin tc trong sut qu trnh sng, sinh ra

kh cacbonic v nng lng.  Ngun nng lng ny dng  duy tr s sng

ca c th.  Khng c kh oxi,  ngi v ng vt khng sng c.  

Nhng phi cng (phi bay cao,  ni thiu kh oxi v khng kh qu long),  th

ln, nhng chin s cha chy (phi lm vic  ni nhiu khi,  c kh c,

thiu khng kh.. .)  u phi th bng kh oxi trong cc bnh c bit.

b) S t nhin liu

Cc nhin liu chy trong kh oxi to ra nhit  cao hn trong khng kh.

Trong cng nghip sn xut gang thp,  ngi ta thi kh oxi hoc khng kh

c trn thm kh oxi vo l luyn gang hoc l luyn thp nhm to nhit 

cao, nng cao hiu sut v cht lng gang thp.

Hn hp oxi lng vi cc nhin liu xp nh mn ca,  than g l hn hp n
mnh.  Hn hp ny c dng  ch to mn ph ,  o t.  oxi lng cn
dng  t nhin liu trong tn la.

1.  S tc dng ca oxi vi mt cht l s oxi ho.

2.  Phn ng ho hp l phn ng ho hc trong  ch c mt cht
mi c to thnh t hai hay nhiu cht ban u.

3.  Kh oxi cn cho s h hp ca ngi v ng vt,  cn  t nhin
liu trong i sng v sn xut.  
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c thm 

Oxi c dng trong n x oxi axetilen.  Ngi ta t kh axetilen (kh t
n) v kh oxi  u m n x.  Hn hp kh chy vi ngn la di,  sng

xanh, nhit  ln gn ti 3000 oC.  Do ,  n x oxi axetilen c dng
 hn hoc ct cc tm kim loi.

Bi  tp

1. Dng cm t thch  hp trong khung  in  vo ch trng trong cc cu  sau  :

a)  S tc dng ca oxi  vi  mt cht l . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b)  Phn ng ho hp l phn  ng ho hc trong  ch
c. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c to thnh  t hai  hay
nhiu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

c)  Kh oxi  cn  cho. . . . . . . . . . . . . . . . . . . . .  ca ngi,  ng vt v
cn . . . . . . . . . . . . . . . . . . . . . .  trong  i  sng v sn xut.  

2. Lp phng trnh  ho hc biu  din  phn ng ho hp

ca lu  hunh vi  cc kim loi  magie Mg,  km Zn,  st Fe,  nhm Al,  bit rng cng

thc ho hc cc hp cht c to thnh l MgS,  ZnS,  FeS,  Al2S3.

3*. Tnh  th tch  kh oxi  cn  thit  t chy hon ton kh metan CH4 c trong 1  m3

kh cha 2% tp cht khng chy.  Cc th tch   c o  ktc.

4. a) Hy d on hin  tng xy ra v gii  thch  hin  tng  khi  cho mt cy nn

ang chy vo mt l thu tinh  ri  y nt kn.

b)  V sao khi  tt n cn ngi  ta y np n li  ?

5. Hy gii  thch  v sao :

a)  Khi  cng  ln  cao th t l th tch  kh oxi  trong khng kh cng gim.

b) Phn ng chy ca cc cht trong bnh cha oxi  li  mnh l it hn trong khng kh.

c)  Nhiu  bnh nhn  b  kh th v nhng ngi  th ln  lm vic lu  di  
nc . . .  u  phi  th bng kh oxi  nn  trong  bnh  c bit.

mt cht mi  ;
s oxi  ho ;
t nhin  l iu  ;
s h hp ;
cht ban u  
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Hnh 4.4

ng dng ca oxi



Bi 26 
(1  tit)

89

oxit

Oxit l g ? C my loi oxit ? Cng thc ho hc ca oxit gm

nhng nguyn t no ? Cch gi tn cc oxit nh th no ?

I  nh ngha
1 . Tr li  cu  hi

 Hy k tn 3  cht l oxit m em bit.
 Nhn xt thnh phn cc nguyn t ca cc oxit .  Th nu nh ngha oxit.

2. Nhn xt 
Mt s oxit thng gp :  ng(II)  oxit CuO,  st(III)  oxit Fe2O3 ,  

cacbon ioxit CO2,  lu hunh ioxit SO2. . .

3. nh ngha
Oxit l hp cht ca hai nguyn t,  trong  c mt nguyn t l oxi.

I I  Cng thc 
1 . Tr li  cu  hi

 Nhc li quy tc v ho tr i vi hp cht gm 2 nguyn t ho hc.
 Nhn xt v cc thnh phn trong cng thc ca oxit.

2. Kt lun
Cng thc ca oxit MxOy gm c k hiu ca oxi O km theo ch s y v k

hiu ca mt nguyn t khc M (c ho tr n)  km theo ch s x ca n theo
ng quy tc v ho tr :  

II  y  =  n  x

I I i  phn loi
C th phn chia oxit thnh 2 loi chnh(*) :

a) Oxit axit

Thng l oxit ca phi kim v tng ng vi mt axit.

(*) V axit,  baz :  s hc  bi 37.
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Th d : SO3,  CO2,  P2O5.

SO3 tng ng vi axit sunfuric H2SO4 ;

CO2 tng ng vi axit cacbonic H2CO3 ;

P2O5 tng ng vi axit photphoric H3PO4.

b) Oxit baz

L oxit ca kim loi(*) v tng ng vi mt baz.

Th d : Na2O, CaO, CuO :

Na2O tng ng vi baz natri hiroxit NaOH ;

CaO tng ng vi baz canxi hiroxit Ca(OH)2 ;

CuO tng ng vi baz ng hiroxit Cu(OH)2.

IV Cch gi  tn 

Tn oxit   :    Tn nguyn t   +    oxit

Th d : Na2O natri oxit ;

NO nit oxit.

Nu kim loi c nhiu ho tr :  

Tn gi   :    Tn kim loi (km theo ho tr)    +    oxit

Th d : FeO St(II)  oxit ;

Fe2O3 St(III)  oxit.

Nu phi kim c nhiu ho tr :   

Tn gi   :     Tn phi kim   +               oxit 

(c tin t ch s nguyn t phi kim)    (c tin t ch s nguyn t oxi)

Dng cc tin t (tip u ng)  ch s nguyn t :  mono ngha l 1 ,  i l 2,
tri l 3,  tetra l 4,  penta l 5  . . .

Th d :

CO cacbon monooxit,  nhng thng n gin i,  gi l cacbon oxit ;
CO2 cacbon ioxit (thng gi l kh cacbonic) ;
SO2 lu hunh ioxit (thng gi l kh sunfur) ;
SO3  lu hunh trioxit ;
P2O3 iphotpho trioxit ;
P2O5 iphotpho pentaoxit.

(*) Mt s kim loi nhiu ho tr cng to ra oxit axit, th d mangan(VII) oxit Mn2O7 l 

oxit axit, tng ng vi axit pemanganic HMnO4.
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1.  Oxit l hp cht ca hai nguyn t,  trong  c mt nguyn t 

l oxi.

2.  Tn ca oxit :  Tn nguyn t + oxit.

3.  Oxit gm 2  loi chnh :  Oxit baz v oxit axit.

Bi  tp

1. Chn cc cm t thch hp trong khung,  in vo ch trng trong cc cu sau y :  

Oxit l . . . . . . . . . . . . . . . .  ca . . . . . . . . . . . . . . .  nguyn t,  trong  c mt

. . . . . . . . . . . . . . . . . .  l. . . . . . . . . . . . . . . . . . .  Tn ca oxit l tn. . . . . . . . . . . . . .  cng vi

t. . . . . . . . . . . . . . . . . . . . . . . .

2.  a)  Lp cng  thc ho hc mt loi  oxi t ca  photpho,  bit rng  ho tr  ca

photpho l  V.

b)  Lp cng thc ho hc ca crom(I I I )  oxit.

3. a)  Hy vit cng thc ho hc ca hai  oxit axit v hai  oxit baz.

b)  Nhn xt v cc thnh phn trong cng thc ca cc oxit .

c)  Ch ra cch gi  tn  mi  oxit .

4. Cho cc oxit c cng thc ho hc nh sau  :

a)  SO3 ; b)  N2O5 ;  c)  CO2 ;

d)  Fe2O3 ; e)  CuO ; g)  CaO.

Nhng cht no thuc loi   oxit baz ? Nhng cht no thuc loi  oxit axit ?

5. Mt s cng thc ho hc c vit nh sau  :  

Na2O,  NaO,  CaCO3,  Ca(OH)2,  HCl,  CaO,  Ca2O,  FeO.

Hy ch ra nhng cng thc ho hc vit sai.

nguyn t ;
oxi  ;
hp cht ;  
oxit ;  hai



I iu ch kh oxi  trong 

phng th nghim
1 . Th nghim

a) Cho mt lng nh kali pemanganat

KMnO4 (thng gi l thuc tm)

vo ng nghim, dng kp g cp

ng nghim ri un nng trn ngn

la n cn.  a que m chy d

cn tn  vo ming ng nghim.

Nhn xt hin tng v gii thch.

Cht kh sinh ra trong ng nghim

lm que m bng chy thnh ngn

la,  chnh l kh oxi (hnh 4.5).

b) un nng kali clorat KClO3 (cht rn,

mu trng) trong ng nghim, cng

c kh oxi thot ra theo phng trnh

ho hc :

2KClO3 2KCl  +  3O2

Nu trn thm bt mangan(IV)  oxit

MnO2 vi KClO3 th phn ng xy

ra nhanh hn.  MnO2 l cht xc

tc.  Thu kh oxi vo l  hoc ng

nghim bng hai cch :  a)  oxi y

khng  kh ra khi  l  

(hnh 4.6a)  ;  b)  oxi y nc ra

khi ng nghim (hnh 4.6b).

Bi 27
(1  tit)

iu ch kh oxi 
phn ng phn hu 
Kh oxi c rt nhiu trong khng kh.  C cch no tch ring c
kh oxi t khng kh ? 

Trong phng th nghim mun c mt lng nh kh oxi th lm th no ?
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Hnh 4.5
Th kh oxi bng que m 

c than hng

Hnh 4.6
Thu kh oxi

a)  Bng cch y khng kh

b) Bng cch y nc



2. Kt lun
Trong phng th nghim,  kh oxi c iu ch bng cch un nng nhng
hp cht giu oxi v d b phn hu  nhit  cao nh KMnO4 v KClO3.

I I Sn xut kh oxi  trong cng nghip
Nguyn liu  sn xut kh oxi trong cng nghip l khng kh hoc nc.

1 . Sn xut kh oxi  t khng kh
Trc ht ho lng khng kh  nhit  thp v p sut cao,  sau  cho

khng kh lng bay hi.  Trc ht thu c kh nit ( 196 oC), sau  l

kh oxi ( 183  oC).

2. Sn xut kh oxi  t nc
in phn nc trong cc bnh in phn, s thu c hai cht kh ring bit
l oxi v hiro.
Kh oxi dng trong cng nghip thng c ho lng v nn di p sut
cao trong cc bnh bng thp.

I I I Phn ng phn hu

1 .Tr li  cu  hi
a) Hy in vo ch trng trong cc ct ng vi cc phn ng sau :

b) Nhng phn ng ho hc trn y c gi l phn ng phn hu,  vy c
th nh ngha phn ng phn hu l g ?

2. nh ngha

Phn ng phn hu l phn ng ho hc trong  mt cht sinh ra hai hay
nhiu cht mi.
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Phn ng ho hc S cht
phn ng

S cht 
sn phm

2KClO3 2KCl + 3O2

2KMnO4 K2MnO4 + MnO2 + O2

CaCO3 CaO + CO2
o
t



o
t



o
t

 . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .
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1.  Trong phng th nghim,  kh oxi c iu ch bng cch un
nng nhng hp cht giu oxi v d b phn hu  nhit  cao.  

2.  Trong cng nghip,  kh oxi c sn xut t khng kh v t nc.

3.  Phn ng phn hu l phn ng ho hc trong  mt cht sinh
ra hai hay nhiu cht mi.  

Bi  tp

1. Nhng cht no trong s nhng cht sau  c dng  iu  ch kh oxi  trong 

phng th nghim :

a)   Fe3O4   ; b)   KClO3   ; c)   KMnO4   ; d)   CaCO3   ; e)   Khng kh  ; g)   H2O.

2. S khc nhau v vic iu  ch kh oxi  trong phng th nghim v trong cng nghip

v nguyn l iu,  sn  lng v gi thnh ?

3. S khc nhau  gia phn ng phn hu v phn ng ho hp ? Dn ra hai  th d  

minh ho.

4. Tnh s mol  v s gam kal i  clorat cn  thit  iu  ch c :

a)  48 g  kh oxi  ;   

b)  44,8 l t kh oxi  ( ktc).

5. Nung  vi  (thnh phn chnh l CaCO3)  c vi  sng CaO  v kh cacbonic CO2 .

a)  Vit phng trnh  ho hc ca phn ng.

b)  Phn ng  nung  vi  thuc loi  phn ng ho hc no ? V sao ?

6. Trong phng th nghim,  ngi  ta iu  ch oxit st t Fe3O4 bng cch dng  oxi  

oxi  ho st  nhit  cao.

a)  Tnh  s gam st v s gam kh oxi  cn  dng  iu  ch c 2,32 g  oxit st t.

b)  Tnh  s gam kal i   pemanganat KMnO4 cn dng  c c lng oxi  dng cho
phn ng trn.  



Bi 28
(2  tit)
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khng kh s chy
C cch no  xc nh thnh phn ca khng kh ? Khng kh c
lin quan g n s chy ? Ti sao khi c gi to th m chy cng
d bng chy to hn ? Lm th no  dp tt c m chy v
tt hn l  m chy khng xy ra ?

I Thnh phn ca khng kh

1 . Th nghim 

a) Chun b dng c nh hnh 4.7a v 4.7b.  t photpho  trong mung st nh
hnh 4.7b ri a nhanh photpho  ang chy vo ng hnh tr v y kn
ming ng bng nt cao su (hnh 4.7c).

b) Quan st

Trong khi P chy, mc nc trong ng thu tinh thay i th no ?

Cht g  trong ng  tc dng vi P  to ra khi trng P2O5 (khi ny tan

dn trong nc) ?

c) Nhn xt 

Mc nc trong ng thu tinh dng n vch th 2 (hnh 4.7c) (khi nhit 
trong ng bng nhit  bn ngoi)  c th gip ta suy ra t l th tch kh oxi
c trong khng kh c khng ?

Hnh 4.7

Th nghim xc nh thnh phn ca khng kh 

a) b) c)



T l th tch cht kh cn li trong ng l bao nhiu ?  Cht kh  khng duy
tr s chy, s sng, khng lm c nc vi,   l kh nit.  Vy kh nit
chim t l th no trong khng kh ?

d) Kt lun

Khng kh l mt hn hp kh trong  kh oxi chim khong 1 /5  th tch,
chnh xc hn l kh oxi chim 21% th tch khng kh,  phn cn li hu ht
l kh nit.

2. Ngoi  kh oxi  v kh nit,  khng kh cn cha nhng cht g khc ?

a) Tr li cu hi 

Hy tm dn chng nu r trong khng kh c cha mt t hi nc.

Khi quan st lp nc trn mt h vi ti,  thy c mng trng mng do kh
cacbonic CO2  tc dng vi nc vi.  Kh CO2 ny  u ra ?

Cc kh khc, ngoi nit v oxi, chim t l th tch l bao nhiu trong khng kh ?

b) Kt lun

Hin tng c xut hin nhng git nc nh trn mt ngoi ca thnh cc
nc lnh  trong khng kh v hin tng sng m chng t khng kh c
hi nc.

Kh cacbonic CO2 to thnh mng trng vi nc vi  h ti vi,  chng t
CO2 c sn trong khng kh.

Cc kh khc (CO2,  hi nc, kh him nh neon Ne, agon Ar,  bi khi.. .)  
c trong khng kh vi t l rt nh, ch khong 1%.

3. Bo v khng kh trong lnh,  trnh  nhim
Khng kh b  nhim khng nhng gy tc hi n sc kho con ngi v
i sng ca ng vt,  thc vt,  m cn ph hoi dn nhng cng trnh xy
dng nh cu cng, nh ca,  di tch lch s.. .

Phi x l kh thi ca cc nh my, cc l t,  cc phng tin giao thng.. .
 hn ch n mc thp nht vic a vo kh quyn cc kh c hi nh 
CO2,  CO, SO2,  bi,  khi.. .

Bo v khng kh trong sch l nhim v ca mi ngi,  ca mi quc gia
trn hnh tinh chng ta.  Bo v rng, trng rng, trng cy xanh l nhng
bin php tch cc bo v khng kh trong lnh.
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I I S chy v s oxi  ho chm 

1 . S chy   
Nh trn  nghin cu, tc dng ca lu hunh, photpho vi oxi c km theo
s to nhit v pht sng v c gi l s chy.  S chy l s oxi ho c to
nhit v pht sng.

S chy ca mt cht trong khng kh v trong oxi c g ging nhau v 
khc nhau ?

+ Bn cht ca chng l ging nhau,  l s oxi ho.

+ Khc nhau :  S chy trong khng kh xy ra chm hn, to ra nhit  thp
hn khi chy trong oxi.   l v trong khng kh,  th tch kh nit gp 4 ln
th tch kh oxi,  din tip xc ca cht chy vi cc phn t oxi t hn nhiu
ln nn s chy din ra chm hn.  Mt phn nhit b tiu hao  t nng
kh nit nn nhit  t c thp hn.

2. S oxi  ho chm
 l s oxi ho c to nhit nhng khng pht sng.

S oxi ho chm thng xy ra trong t nhin :  Cc  vt bng gang, thp
trong t nhin dn bin thnh st oxit ;  S oxi ho chm cc cht hu c trong
c th din ra lin tc,  nng lng sinh ra gip cho c th hot ng.  

Trong iu kin nht nh, s oxi ho chm c th chuyn thnh s chy, 
l s t bc chy.

Trong nh my, ngi ta cm khng c cht gi lau my c dnh du m
thnh ng  phng s t bc chy.

3. iu  kin  pht sinh  v cc bin  php  dp tt s chy
Cc iu kin pht sinh s chy l :  

+ Cht phi nng n nhit  chy ;  

+ Phi c  kh oxi cho s chy.

Mun dp tt s chy, cn thc hin mt hay ng thi c hai bin php sau :  

+ H nhit  ca cht chy xung di nhit  chy ;

+ Cch li cht chy vi kh oxi.
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1.  Khng kh l hn hp nhiu cht kh.  Thnh phn theo th tch
ca khng kh l :  78% kh nit,  21% kh oxi ,  1% cc kh khc (kh
cacbonic,  hi nc,  kh him.. . ) .  Mi ngi phi gp phn gi cho
khng kh trong lnh.

2.  S oxi ho chm l s oxi ho c to nhit nhng khng pht sng.

3.  S chy l s oxi ho c to nhit v pht sng.  iu kin pht
sinh s chy l :  Cht phi nng n nhit  chy ;  phi c  kh
oxi cho s chy.  

4.  Mun dp tt s chy phi thc hin mt hoc ng thi c hai
bin php :  H nhit  ca cht chy xung di nhit  chy ;
cch li cht chy vi kh oxi.

c thm

Mi nm trn ton thgii hot ng cng nghip v sinh hot ca con ngi
 to ra lng kh thi CO v CO2 nh sau :

Nm : 1950 1980 2001

Khi lng kh thi (triu tn) : 12 150 5200

 H Ni :  Mt s ni c nng  CO2 cao gp 14 ln gii hn cho php 

(s liu nm 2001).
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Bi  tp

1. Chn cu tr li  ng trong cc cu sau y v thnh phn theo th tch ca 

khng kh :

A.  21 % kh nit,  78% kh oxi,  1 % cc kh khc (CO2,  CO,  kh him, . . . )  ;

B.  21 % cc kh khc,  78% kh nit,  1 % kh oxi  ;

C.  21 % kh oxi,  78% kh nit,  1 % cc kh khc (CO2,  CO,  kh him, . . . )  ;

D.  21 % kh oxi,  78% cc kh khc,  1 % kh nit.

2. Khng kh b   nhim c th gy ra nhng tc hi  g  ? Phi  lm g  bo v khng

kh trong lnh  ?

3. Gii  thch  v sao s chy trong khng kh xy ra chm hn  v to ra nhit  thp

hn so vi  s chy trong kh oxi.

4. im ging nhau v khc nhau  gia s chy v s oxi  ho chm l g ?

5. Nhng iu  kin  cn thit  cho mt vt c th chy v tip tc chy c l g ?

6. Mun dp tt ngn la do xng du  chy,  ngi  ta thng trm vi  dy hoc ph

ct ln  ngn la,  m khng dng nc.  Gii  thch  v sao.

7. Mi  g i 1  ngi  ln  h t vo trung  bnh  0,5 m3 khng  kh,  c th g i li  1 /3  lng

oxi  c trong  khng kh .  Nh vy,  thc t mi  ngi  trong  mt ngy m cn

trung  bnh  :  

a)  Mt th tch  khng kh l bao nhiu  ?

b)  Mt th tch  kh oxi  l bao nhiu  ?
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bi luyn tp 5Bi 29
(1  tit)

100

Nm vng nhng tnh cht v iu ch kh oxi,  thnh phn ca
khng kh,  nh ngha v phn loi oxit,  s oxi ho,  phn ng ho
hp,  phn ng phn hu.

I Kin thc cn nh

1 . Kh oxi l mt n cht phi kim c tnh oxi ho mnh, rt hot ng, c bit

 nhit  cao,  d tham gia phn ng ho hc vi nhiu phi kim, nhiu kim
loi v hp cht.

2. Oxi l cht kh cn cho s h hp ca ngi v ng vt,  dng  t nhin

liu trong i sng v sn xut.

3. Nguyn liu thng c dng  iu ch kh oxi trong phng th nghim

l cc hp cht giu oxi v d b phn hu  nhit  cao.

4. S tc dng ca oxi vi cht khc l s oxi ho.   

5. Oxit l hp cht ca hai nguyn t,  trong  c mt nguyn t l oxi.  

Oxit gm 2 loi chnh :  oxit axit v oxit baz.

6. Khng kh l hn hp nhiu cht kh.  Thnh phn theo th tch ca khng kh

l :  78% kh nit, 21% kh oxi, 1% cc kh khc (CO2,  hi nc, kh him, ...).

7. Phn ng ho hp l phn ng ho hc trong  ch c mt cht mi c

to thnh t hai hay nhiu cht ban u.

8. Phn ng phn hu l phn ng ho hc trong  mt cht sinh ra hai hay

nhiu cht mi.

I I Bi tp
1. Vit phng trnh  ho hc biu  din  s chy trong oxi  ca cc n cht :  cacbon,

photpho,  hiro,  nhm,  bit rng sn phm l nhng hp cht ln  lt c cng thc
ho hc :  CO2,  P2O5,  H2O,  Al2O3.  Hy gi  tn  cc cht sn phm.

2. Nhng bin  php phi  thc hin   dp tt s chy l g ? Ti  sao nu thc hin  
c cc bin  php y th s dp tt c s chy ?



3. Cc oxit sau  y thuc loi  oxit axit hay oxit baz ? V sao ?

Na2O,  MgO,  CO2,  Fe2O3,  SO2,  P2O5.  Gi  tn  cc oxit .

4. Khoanh trn   u  nhng cu  pht biu  ng :

Oxit l hp cht ca oxi  vi  :

A.  Mt nguyn t kim loi  ;

B.  Mt nguyn t phi  kim khc ;

C.  Cc nguyn t ho hc khc ;

D.  Mt nguyn t ho hc khc ;

E.  Cc nguyn t kim loi.

5. in ch  S (sai)  vo  trng i  vi  cu  pht biu  sai  :

A.  Oxit c chia ra hai  loi  chnh l :  Oxit axit v oxit baz.

B.  Tt c cc oxit u  l oxit axit.

C.  Tt c cc oxit u  l oxit baz.

D.  Oxit axit thng l oxit ca phi  kim v tng ng vi  mt axit.

E.  Oxit axit u  l oxit ca phi  kim.

G.  Oxit baz l oxit ca kim loi  v tng ng vi  mt baz.

6. Hy cho bit nhng phn ng sau  y thuc loi  phn ng ho hp hay phn ng
phn hu.  V sao ?

a)  2KMnO4 K2MnO4 + MnO2 + O2

b)  CaO + CO2 CaCO3

c)  2HgO 2Hg + O2

d)  Cu(OH)2 CuO + H2O

7. Hy ch ra nhng phn ng ho hc c xy ra s oxi  ho trong  cc phn ng  cho
di  y :

a)  2H2 + O2 2H2O

b) 2Cu  + O2 2CuO

c) H2O + CaO Ca(OH)2

d)  3H2O + P2O5 2H3PO4

8.  chun b  cho bui  th nghim thc hnh  ca lp cn thu  20 l kh oxi,  mi  l c

dung tch  1 00 ml.

a)  Tnh  khi  lng kal i  pemanganat phi  dng,  gi s kh oxi  thu  c  iu  kin
tiu  chun v hao ht 1 0%.

b)  Nu dng kal i  clorat c thm mt lng nh MnO2 th lng kal i  clorat cn dng
l bao nhiu  ? Vit phng trnh  ho hc v ch r iu  kin  phn ng.
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bi thc hnh 4
iu ch thu kh oxi v 
th tnh cht ca oxi

Bi 30
(1  tit)

102

Cng c kin thc v nguyn tc iu ch kh oxi trong phng th

nghim,  v tnh cht vt l v tnh cht ho hc ca oxi.  ng thi

rn luyn k nng lp rp dng c th nghim iu ch v thu kh oxi

vo ng nghim bng cch y khng kh v y nc.

Hnh 4.8 

Thc hnh iu ch kh oxi

i tin hnh th nghim

1 . Th nghim 1  

iu ch v thu kh oxi :

Lp dng c m phng nh hnh 4.6
hoc hnh 4.8. Cho mt lng nh
(bng ht ng) KMnO4 vo y ng

nghim.  t mt t bng gn ming ng
nghim.  Dng nt cao su c ng dn
kh xuyn qua y kn ng nghim.  t
ng nghim vo gi  hoc kp g sao
cho y ng nghim cao hn ming ng
nghim cht t.  Nhnh di ca ng dn
kh su ti gn st y ng nghim (hoc
l) thu.                                                  

Dng n cn un nng c ng nghim
cha KMnO4,  sau  tp trung t nng

phn c ho cht.  Kali pemanganat b
phn hu to ra kh oxi.  Nhn ra kh oxi
trong ng nghim (2) bng que m
cn than hng.

Sau khi kim tra  kn ca cc nt,  t
nng ng nghim cha KMnO4.  Kh oxi

sinh ra s y khng kh (hnh 4.6a)
hoc y nc (hnh 4.6b) v cha y
trong ng nghim thu.  Dng nt cao su
y kn ng nghim  cha y oxi 
dng cho th nghim sau.



2. Th nghim 2 

t chy lu hunh trong khng kh v trong kh oxi :

Chun b dng c nh hnh 4.1 .  Cho vo mung st mt lng nh (bng ht
u xanh) lu hunh S bt.  a mung st c cha lu hunh vo ngn la
n cn cho lu hunh chy trong khng kh,  sau  a lu hunh ang
chy vo l (hoc ng nghim) cha y kh oxi.  Nhn xt hin tng.  
Vit phng trnh ho hc ca phn ng  xy ra.

I I tng trnh 

Trnh by kt qu ca th nghim iu ch kh oxi,  thu kh oxi v t chy 
lu hunh trong kh oxi.

Em c bit ?

Ho hc l khoa hc thc nghim.  Thc nghim ho hc c vai

tr rt quan trng trong nghin cu ho hc.  N gip minh ho,

kim chng cc quy lut l thuyt,  ng thi gip d on,  pht

hin cc quy lut ca Ho hc,  t  gip cc em nm vng kin

thc ho hc.  ng thi thc nghim ho hc cn gp phn rn

luyn cho cc em phm cht o c ca ngi lm cng tc ho

hc.  Do ,  chng ta phi tn dng cc bui thc hnh  cng

c,  vn dng kin thc  hc,  lm quen vi cc cng tc c bn

 phng th nghim ho hc  c th hc tp Ho hc tt hn.  
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Chng5
Hiro
Nc

  Hiro c nhng tnh  cht v ng dng g ?
  Phn ng oxi  ho - kh l g ? Th no l cht

kh,  cht oxi  ho ?
  iu  ch kh hiro trong phng th nghim v

trong cng nghip nh th no ?
  Phn ng th l g  ?
  Thnh phn,  tnh  cht ca nc nh th no ?
  Vai  tr ca nc trong i  sng v sn  xut

nh th no ? Phi  lm g  gi cho ngun
nc khng b   nhim ?



Bi 31
(2  tit)

tnh cht 
ng dng ca HIRo
Kh hiro c nhng tnh cht g ? N c ch li g cho chng ta ?

K hiu ca nguyn t hiro l H.  Nguyn t khi bng 1 .
Cng thc ho hc ca n cht hiro l H2.  Phn t khi bng 2.  

I Tnh cht vt l
1 . Quan st v lm th nghim

C mt ng nghim y nt kn cha kh hiro t trn gi g.  Nhn xt trng
thi,  mu sc ca kh H2.

Mt qu bng bay  c bm kh hiro,  ming qu bng c buc cht
bng si dy ch di.  Khi khng gi dy ch th qu bng bay s di chuyn
th no ?  T th nghim ny c th rt ra kt lun g v t khi ca kh hiro
so vi khng kh ?

2. Tr li  cu  hi  
T khi ca kh hiro i vi khng kh l 2/29.  Vy kh hiro nh hn khng
kh bng bao nhiu ln ?

1  lt nc  15  oC ho tan c 20 ml kh H2.  Vy tnh tan trong nc ca

kh hiro l nh th no ?

3. Kt lun 
Kh hiro l cht kh khng mu, khng mi,  khng v,  nh nht trong cc
cht kh,  tan rt t trong nc.  

I I Tnh cht ho hc
1 . Tc dng vi  oxi

a) Th nghim

Thu sn kh oxi vo l thu tinh ming rng dung tch 100 ml v chun b
dng c iu ch kh hiro nh hnh 5.1 .  Ni ng dn cao su ca bnh iu
ch H2 vi ng thu tinh u un cong v c ming ng  c vut nhn.
Sau khi th  tinh khit,  khng nh dng kh H2 khng c ln kh oxi,  chm
la t kh H2  u ng vut nhn.  Quan st ngn la  u ng .  
a ngn la ca kh H2 ang chy vo trong l ng kh oxi (hnh 5.1a).  
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b) Nhn xt hin tng v gii thch

Hiro tip tc chy mnh hn ;  trn
thnh l xut hin nhng git 
nc nh.  
Nu t chy kh hiro trong khng
kh,  a ngn la kh hiro ang chy
vo gn thnh pha trong ca cc thu
tinh p ngc (hnh 5.1b),  th cng
thy c nhng git nc c to ra 
thnh cc.
Phng trnh ho hc :

2H2 +     O2     2H2O

Hn hp kh hiro v kh oxi l hn
hp n.  Hn hp s gy n mnh nht
nu trn kh H2 vi kh O2 theo t l v

th tch ng nh h s cc cht trong
phng trnh ho hc trn,  l 2 :  1 .

c) Tr li cu hi 

Ti sao hn hp kh H2 v kh O2 khi

chy li gy ting n ?
Nu t chy dng kh H2 ngay  u

ng dn kh, d  trong l kh O2 hay

khng kh, s khng gy ra ting n
mnh, v sao ?
Lm thno  bit dng kh H2 l tinh

khit  c th t chy dng kh 
m khng gy ra ting n mnh ?

2. Tc dng vi  ng oxit
a) Th nghim

Cho mt lung kh hiro (sau khi 
kim tra s tinh khit)  i qua bt 
ng(II)  oxit CuO c mu en 
(hnh 5.2).   nhit  thng c phn
ng ho hc xy ra khng ?  t nng

CuO ti khong 400 oC ri cho lung
kh H2 i qua.  Quan st hin tng.
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Hnh 5.2

Hiro kh ng(II)  oxit

Hnh 5.1

Hiro chy trong oxi (a) v 
trong khng kh (b)  to ra nc

a)

b)



b) Nhn xt 
nhit  thng :  Khng thy c phn ng ho hc xy ra.

Khi t nng ti khong 400 oC :  Bt CuO mu en chuyn dn thnh lp
ng kim loi mu  gch v c nhng git nc to thnh  trong ng
nghim t trong cc nc.  
Phng trnh ho hc :  

Kh hiro  chim nguyn t oxi trong hp cht CuO.  Hiro c tnh kh.  

3. Kt lun 
nhit  thch hp,  kh hiro khng nhng kt hp c vi n cht oxi,

m n cn c th kt hp c vi nguyn t oxi trong mt s oxit kim loi.
Kh hiro c tnh kh.  Cc phn ng ny u to nhit.

I I I ng dng

1 . Dng lm nhin liu cho ng c tn la,  c th lm nhin liu cho ng c

 t thay cho xng, dng trong n x oxi hiro  hn ct kim loi.   l
v khi kh hiro chy, sinh ra mt lng nhit ln hn nhiu ln so vi cng

lng nhin liu khc.

2. L ngun nguyn liu trong sn xut amoniac,  axit v nhiu hp cht hu c.

3. Dng lm cht kh  iu ch mt s kim loi t oxit ca chng.

4. Hiro c dng  bm vo khinh kh cu,  bng thm khng v l kh 

nh nht.  

1.  Hiro l cht kh nh nht trong cc cht kh.

2.  Kh hiro c tnh kh,   nhit  thch hp,  hiro khng nhng
kt hp c vi n cht oxi,  m n cn c th kt hp vi 
nguyn t oxi trong mt s oxit kim loi.  Cc phn ng ny u to 
nhiu nhit.  

3.  Kh hiro c nhiu ng dng,  ch yu do tnh cht rt nh,  do tnh
kh v khi chy to nhiu nhit.

o

2 2
t

H  (k)  +   CuO (r)     H O (h)  +   Cu (r )
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Hnh 5.3

iu ch v ng dng ca hiro



c thm

Hn hp kh hiro v kh oxi l hn hp n khi chy ;  v hn hp kh ny
chy rt nhanh v to ra rt nhiu nhit.  Nhit ny lm cho th tch hi nc
to thnh sau phn ng tng ln t ngt nhiu ln,  do ,  lm chn ng
mnh khng kh,  gy ra ting n.

 trnh hin tng n mnh, trc khi t hiro phi th xem kh H2  c

ln kh oxi khng bng cch thu kh H2  vo ng nghim nh ri t 

ming ng nghim.  Nu H2 l tinh khit th ch nghe thy ting n nh, nu

H2 c ln O2 (hoc khng kh)  ting n mnh.  Mun thu c H2 tinh khit

t dng c iu chH2,  lc u phi cho lung kh H2 thot ra ngoi  cun

ht khng kh c sn trong thit b,  sau  mi thu c H2 tinh khit.

Bi  tp

1. Vit phng trnh  ho hc ca cc phn  ng hiro kh cc oxit sau  :

a)  St(I I I )  oxit ;            b)  Thu ngn(I I )  oxit ;              c)   Ch(I I )  oxit.  

2. Hy k nhng ng dng  ca hiro m em bit.

3. Chn cm t thch  hp trong khung  in  vo ch trng trong cc cu  sau  :

Trong cc cht kh,  hiro l kh. . . . . . . . . . . . . . . . . . . . .Kh hiro c

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Trong phn ng  gia H2 v CuO,  H2  c . . . . . . . . . . . . . . . . . . . . . . . . .  v

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ca cht khc ;  CuO c . . . . . . . . . . . . . . . . . . . . . . . . .

v . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cho cht khc.

4. Kh 48 gam ng(I I )  oxit bng kh hiro.  Hy :

a)  Tnh  s gam ng kim loi  thu  c ;

b)  Tnh  th tch  kh hiro (ktc)  cn dng.  

5. Kh 21 ,7 gam thu ngn(I I )  oxit bng kh hiro.  Hy :

a)  Tnh  s gam thu ngn thu  c ;

b)  Tnh  s mol  v th tch  kh hiro (ktc)  cn dng.

6*. Tnh s gam nc thu  c khi  cho 8,4 l t kh hiro tc dng vi  2,8 l t kh oxi  

(cc th tch  kh o  ktc).
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tnh  oxi  ho ;
tnh  kh ;
chim oxi  ;
nhng oxi  ;
nh nht



Bi 32
(1  tit) Phn ng oxi  ho kh

Phn ng oxi ho kh l g ? Th no l cht kh,  cht oxi ho ?

110

P K Tr.1 1 0

1 . S kh.  S oxi  ho
a) S kh 

Trong phn ng ho hc gia kh H2 v CuO  nhit  cao :  

CuO  +  H2 Cu  +  H2O               (1 )

kh H2  chim nguyn t oxi trong CuO.

Trong phn ng (1 )   xy ra qu trnh tch nguyn t oxi khi hp cht
CuO,  ta ni  xy ra s kh CuO to ra Cu.

cc nhit  cao khc nhau, kh H2 c th chim c nguyn t oxi ca

mt s oxit kim loi khc,  nh st(III)  oxit Fe2O3,  ch(II)  oxit PbO, 

thu ngn(II)  oxit HgO...  Ngi ta ni :  Trong cc phn ng ho hc ny 
xy ra s kh (hoc s kh oxi)  oxit kim loi.

Nh vy :  S tch oxi khi hp cht gi l s kh.

b) S oxi ho

Chng ta  bit ( bi 25) :  S tc dng ca oxi vi mt cht l s oxi ho.

Trong phn ng (1 )  trn y  xy ra qu trnh kt hp ca nguyn t oxi
trong CuO vi H2,  ta ni  xy ra s oxi ho H2 to thnh H2O.

2. Cht kh v cht oxi  ho
a) Tr li cu hi 

Trong phn ng ho hc (1 )  v trong phn ng C  +  O2 CO2,  cht no
c gi l cht kh ?  Cht no c gi l cht oxi ho ?  V sao ?

b) Nhn xt

H2 v C l cht kh v l cht chim oxi.

CuO, O2 l cht oxi ho v l cht nhng oxi, bn thn oxi cng l cht oxi ho.

c) Kt lun
Cht chim oxi ca cht khc l cht kh.
Cht nhng oxi cho cht khc l cht oxi ho.
Trong phn ng ca oxi vi cacbon,  bn thn oxi cng l cht oxi ho.

o
t




3. Phn ng oxi  ho  kh

C th biu din 2 qu trnh s kh v s oxi ho trong phn ng (1 )  bng 
s  sau :

Nh vy :  S kh v s oxi ho l hai qu trnh tuy ngc nhau nhng xy
ra ng thi trong cng mt phn ng ho hc. Phn ng ho hc ny c
gi l phn ng oxi ho  kh.

Do  c nh ngha :

Phn ng oxi ho  kh l phn ng ho hc trong  xy ra ng thi s

oxi ho v s kh.

4. Tm quan trng ca phn ng oxi  ho  kh 

Phn ng oxi ho  kh l phn ng ho hc lm c s ca nhiu cng ngh

sn xut trong luyn kim v trong cng nghip ho hc.  Ngi ta s dng hp

l cc phn ng oxi ho  kh  tng hiu sut, nng cao cht lng sn phm.

Nhiu phn ng oxi ho  kh din ra trong qu trnh kim loi b ph hu

trong t nhin.  Ngi ta  tm c nhiu bin php hn ch cc phn ng

oxi ho  kh khng c li.

1.  Cht chim oxi ca cht khc l cht kh.  Cht nhng oxi cho

cht khc l cht oxi ho.

2.  S tch oxi ra khi hp cht l s kh.  S tc dng ca oxi vi

mt cht l s oxi ho.  

3.  Phn ng oxi ho kh l phn ng ho hc trong  xy ra ng
thi s oxi ho v s kh.  
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c thm

1 . cp Trung hc c s ta tha nhn nh ngha s oxi ho,  s kh cng
nh cht oxi ho,  cht kh gn vi s nhng hoc nhn oxi.

Ngi ta cn c th nh ngha s oxi ho,  s kh, cht oxi ho,  cht kh gn
vi s nhng hoc nhn hiro.  Th d :  phn ng (1 )  gia CuO v H2,  do

c s kt hp vi H2,  ta ni c s kh ;  phn ng Cl2 +  H2 2HCl

cng c s kh clo v c s kt hp vi H2.  V vy c th m rng l :  

Cht chim oxi ca cht khc hoc l cht nhng hiro cho cht khc 
l cht kh.

Cht nhng oxi cho cht khc hoc l cht kt hp vi hiro l cht oxi ho.

2. Sau ny  cp Trung hc ph thng
s a ra nh ngha m rng :  s
oxi ho v s kh gn vi s
chuyn dch electron.  Th d,  trong
phn ng ca Na v O2  c s
chuyn dch electron t nguyn t
natri sang nguyn t oxi,  v vy c
s oxi ho Na thnh Na2O 
(s nhng e),  natri l cht kh
(nguyn t nhng e),  oxi l cht
oxi ho (nguyn t nhn e).

C nhng phn ng ho hc tuy
khng c oxi tham gia nhng c s
chuyn dch electron nn cng
c gi l phn ng oxi 
ho kh.  Th d,  trong phn ng
gia natri v clo,   c s chuyn
dch electron t nguyn t natri
n nguyn t clo,  v vy natri
c gi l cht kh, clo c gi
l cht oxi ho.

Do ,  phn ng oxi ho kh cn c nh ngha l phn ng ho hc

trong  c s chuyn dch electron gia cc cht phn ng.  
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Bi  tp

1. Hy chp vo v bi  tp nhng cu  ng trong cc cu  sau  y :

A.  Cht nhng oxi  cho cht khc l cht kh ;

B.  Cht nhng oxi  cho cht khc l cht oxi  ho ;

C.  Cht chim oxi  ca cht khc l cht kh ;

D.  Phn ng oxi  ho kh l phn  ng ho hc trong   c xy ra s oxi  ho ;

E.  Phn ng oxi  ho kh l phn ng ho hc trong  c xy ra ng thi  s 

oxi  ho v s kh.

2. Hy cho bit trong  nhng phn ng ho hc xy ra quanh ta sau  y,  phn  ng no

l phn ng oxi  ho kh ? Li  ch  v tc hi  ca mi  phn ng  ?

a)  t than trong l : C + O2 CO2

b)  Dng cacbon oxit kh st(I I I )  oxit trong luyn kim :  

Fe2O3 + 3CO 2Fe + 3CO2

c)  Nung vi  : CaCO3 CaO + CO2 

d)  St b  g trong khng kh m (phn  ng chnh)  : 4Fe  +  3O2 2Fe2O3

3. Hy lp cc phng trnh  ho hc theo cc s  sau  :   

Fe2O3 + CO CO2 + Fe

Fe3O4 + H2 H2O + Fe

CO2 + Mg MgO + C

Cc phn ng ho hc ny c phi  l phn ng oxi  ho kh khng ? V sao ? Nu
l phn  ng oxi  ho kh,  cho bit cht no l cht kh,  cht oxi  ho ? V sao ?

4*. Trong phng th nghim,  ngi  ta  dng  cacbon oxit CO  kh  0,2 mol   Fe3O4

v dng kh hiro  kh 0,2 mol   Fe2O3  nhit  cao.

a)  Vit phng trnh  ho hc ca cc phn  ng  xy ra ;

b)  Tnh  s l t kh CO v H2  ktc cn dng cho mi  phn ng ;

c)  Tnh  s gam st thu  c  mi  phn ng ho hc.

5*. Trong phng th nghim,  ngi  ta dng hiro  kh st(I I I )  oxit v thu  c 

1 1 ,2 gam st.
a)  Vit phng trnh  ho hc ca phn ng  xy ra ;

b)  Tnh  khi  lng st(I I I )  oxit  phn ng ;

c)  Tnh  th tch  kh hiro  tiu  th  ( ktc).
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Bi 33
(1  tit)

iu ch kh hiro 
phn ng th
Trong phng th nghim v trong cng nghip nhiu khi ngi ta
cn dng kh hiro.  Lm th no  iu ch c kh hiro ?
Phn ng iu ch kh hiro trong phng th nghim thuc loi
phn ng no ?
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I  iu ch kh hiro

1 . Trong phng th nghim

a) Lm th nghim iu chkh hiro trong ng nghim.

Cho mt mnh km Zn (hoc 2 3 ht km) vo
ng nghim v rt 2 3  ml dung dch axit clohiric
HCl vo  (hnh 5.4).  Nhn xt hin tng.

y ng nghim bng nt cao su c ng dn kh
xuyn qua.  Sau khi th  tinh khit,  khng nh
dng kh hiro khng c ln oxi (hoc ch
khong mt pht cho kh H2 y ht khng kh

ra khi ng nghim),  a que m cn tn 
vo u ng dn kh.  Nhn xt.

Sau  a que m ang chy vo u ng dn
kh.  Nhn xt.  

Nh mt git dung dch trong ng nghim ln mt
knh ng h v em c cn. Nu hin tng.

b) Nhn xt 

C cc bt kh xut hin trn b mt mnh km
ri thot ra khi cht lng, mnh km tan dn ;

a que m cn tn  vo u ng dn kh,  kh
thot ra khng lm cho than hng bng chy ;      

a que m ang chy vo u ng dn kh,  kh
thot ra s chy c trong khng kh vi ngn
la mu xanh nht,   l kh hiro ;

C cn mt git dung dch, s c cht rn mu
trng,  l km clorua ZnCl2.

Hnh 5.4
iu ch kh hiro.
Kh hiro chy 
trong khng kh



Phng trnh ho hc :

Zn + 2HCl   ZnCl2 +  H2  ()

 iu ch kh hiro c th thay
dung dch axit clohiric bng dung
dch axit sunfuric H2SO4 long, thay

km bng cc kim loi nh st Fe hay
nhm Al.  

c) C th iu chH2 vi lng ln hn

trong dng c nh hnh 5.5.

  dung  dch axit clohiric  long
vo phu.

 M kho cho dung dch axit t
phu chy xung l  v tc  dng
vi km.

 C th thu kh hiro vo ng nghim
bng hai cch :  

H2 y nc ra khi ng nghim

(hnh 5.5a) hoc H2 y khng kh

ra khi ng nghim (hnh 5.5  b).

2. Trong cng nghip  

Ngi ta iu ch H2 bng cch

in phn nc (hnh 5 .6)  hoc
dng than kh oxi ca H2O trong

l kh than hoc iu ch H2 t kh

t nhin,  kh du m.

Th d

2H2O 2H2 +    O2
in phn
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Hnh 5.5

iu ch v thu kh hiro

Hnh 5.6
Th nghim v nguyn tc
iu ch H2 bng cch 

in phn nc
(*)  :  ch cht kh bay ln.

a)

b)



I I  Phn ng th l g ?
1 .  Tr li  cu  hi

 Trong hai phn ng :              
Zn + 2HCl ZnCl2 + H2

Fe + H2SO4 FeSO4 + H2

nguyn t ca n cht Zn hoc Fe  thay th nguyn t no ca axit ?
 Hai phn ng ho hc trn c gi l phn ng th.  Vy phn ng th l
phn ng ho hc nh th no ?

2. Nhn xt
 Nguyn t ca n cht Zn (hoc Fe)  thay th nguyn t ca nguyn t
hiro trong hp cht (axit).

 Phn ng th l phn ng ho hc gia n cht v hp cht,  trong  nguyn
t ca n cht thay th nguyn t ca mt nguyn t khc trong hp cht.

1.  Trong phng th nghim, kh hiro c iu ch bng cch cho axit
(HCl hoc H2SO4 long) tc dng vi kim loi km (hoc st,  nhm).

2.  Thu kh H2 vo ng nghim bng cch y khng kh hay y

nc.  Nhn ra kh H2 bng que m ang chy.

3.  Phn ng th l phn ng ho hc gia n cht v hp cht,
trong  nguyn t ca n cht thay th nguyn t ca mt nguyn
t khc trong hp cht.

c thm

1. Trong phng th nghim ho hc ngi ta
cn dng bnh Kp  iu ch kh hiro 
(hnh 5.7a).  

C th t ch to bnh Kp n gin (hnh 5.7b) :
Khi cn iu ch H2,  cho dung dch axit vo
l thu tinh sao cho dung dch axit va ngp
cc vin km t trong ng nghim.  M kp
Mo, kh H2 c to thnh s i ra theo ng
cao su.  Mun cho phn ng ngng li,  ta rt
ng nghim ln cao hn mt dung dch axit
ng trong l hoc ng kp Mo.

2. Phn ng th gia HCl v Zn l mt phn
ng oxi ho  kh.
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Hnh 5.7

a) Bnh Kp b) Bnh Kp
n gin



Bi  tp

1. Nhng phng trnh  ho hc no di  y c th c dng  iu  ch hiro trong

phng th nghim ?

a)  Zn + H2SO4 ZnSO4   +   H2

b) 2H2O 2H2 +   O2

c)  2Al + 6HCl 2AlCl3 +   3H2

2. Lp phng trnh  ho hc ca cc s  phn ng cho sau  y v cho bit chng

thuc loi  phn ng ho hc no.

a)  Mg   +   O2   MgO

b) KMnO4  K2MnO4   +   MnO2   +   O2

c)  Fe  +   CuCl2   FeCl2   +   Cu

3. Khi  thu  kh oxi  vo ng nghim bng cch y khng kh,  phi   v  tr ng nghim

nh th no ? V sao ? i  vi  kh hiro,  c lm th c khng ? V sao ?

4*. Trong phng th nghim c cc kim loi  km v st,  dung dch  axit clohiric HCl

v dung dch  axit sunfuric  H2SO4 long  :  

a)  Vit cc phng trnh  ho hc c th iu  ch hiro ;

b)  Phi  dng  bao nhiu  gam km,  bao nhiu  gam st  iu  ch c 2,24 l t kh
hiro ( ktc)  ?

5. Cho 22,4 g  st tc dng vi  dung dch  long c cha 24,5 g  axit sunfuric.  

a)  Cht no cn  d sau  phn  ng v d bao nhiu  gam ?

b)  Tnh th tch  kh hiro thu  c  ktc.

in phn
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Bi 34
(1  tit) Bi luyn tp 6

Nm vng nhng tnh cht v iu ch hiro,  phn ng th,  s kh,

cht kh,  s oxi ho,  cht oxi ho,  phn ng oxi ho kh.
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I Kin thc cn nh

1 . Kh hiro c tnh kh,  nhit  thch hp hiro khng nhng kt hp c

vi n cht oxi m cn c th kt hp vi nguyn t oxi trong mt s oxit
kim loi.  Cc phn ng ny u to nhit.

2. Kh hiro c nhiu ng dng, ch yu do tnh cht rt nh (nh nht trong

cc cht kh),  tnh kh v khi chy to nhiu nhit.

3. C th iu ch kh hiro trong phng th nghim bng cch cho dung dch

axit clohiric HCl hoc dung dch axit sunfuric H2SO4 long tc dng vi

kim loi nh  Zn,  Fe,  Al.  C th thu kh hiro vo bnh bng 2 cch :  y
khng kh hoc y nc (ming bnh p xung di).

4. Phn ng th l phn ng ho hc gia n cht v hp cht,  trong  nguyn

t ca n cht thay th nguyn t ca mt nguyn t trong hp cht.

5. Qu trnh tch nguyn t oxi khi hp cht l s kh.  Cht chim oxi ca

cht khc l cht kh.

6. S tc dng ca oxi vi mt cht l s oxi ho.  n cht oxi hoc cht

nhng oxi cho cht khc l cht oxi ho.

7. Phn ng oxi ho kh l phn ng ho hc trong  xy ra ng thi 

s oxi ho v s kh.

I I Bi tp 

1. Vit phng trnh  ho hc biu  din  phn ng  ca H2 vi  cc cht :  O2,  Fe2O3,

Fe3O4,  PbO.  Ghi  r iu  kin  phn ng.  Gii  thch  v cho bit mi  phn ng trn

thuc loi  phn ng g ?

2. C 3 l ng ring bit cc kh sau  :  oxi,  khng kh v hiro.  Bng th nghim no
c th nhn ra cht kh trong mi  l ?



3. Cho dung dch  axit sunfuric long,  nhm v

cc dng  c  th nghim nh hnh  5.8.  Hy

chn cu  tr li  ng  trong  cc cu  sau  :

A.  C th dng cc ho cht v dng c  

cho  iu  ch v thu  kh oxi.

B.  C th dng cc ho cht v dng c  

cho  iu  ch v thu  khng kh.

C.  C th dng  cc ho cht v  dng c  

cho  iu  ch v thu  kh hiro.

D.  C th dng  iu  ch kh hiro nhng

khng thu  c kh hiro.

4. a)  Lp phng trnh  ho hc ca cc phn ng sau  :

cacbon ioxit + nc    axit cacbonic (H2CO3)  (1 )

lu  hunh ioxit + nc axit sunfur (H2SO3)  (2)

km + axit clohiric km clorua  +  H2 (3)

iphotpho pentaoxit + nc    axit photphoric (H3PO4)  (4)

ch(I I )  oxit + hiro   ch (Pb)   +  H2O (5)

b)  Mi  phn ng ho hc trn  y thuc loi  phn ng no,  v  sao ?

5*. a)  Hy vit phng trnh  ho hc ca cc phn  ng gia kh hiro vi  hn  hp 

ng(I I )  oxit v st(I I I )  oxit  nhit  thch  hp.

b)  Trong cc phn ng ho hc trn,  cht no l cht kh,  cht no l cht oxi  ho ?

V sao ?

c)  Nu thu  c 6,00 gam hn hp 2 kim loi,  trong  c 2,80 gam st th th tch

( ktc) kh hiro va  cn dng  kh ng(I I )  oxit v st(I I I )  oxit l bao nhiu ?

6*. Cho cc kim loi  km,  nhm,  st ln  lt tc dng vi  dung dch  axit sunfuric long.  

a)  Vit cc phng trnh  ho hc ca phn ng.

b)  Cho cng mt khi  lng cc kim loi  trn  tc dng ht vi  axit d th kim loi
no cho nhiu  kh hiro nht ?

c)  Nu thu  c cng mt th tch  kh hiro th khi  lng ca kim loi  no  
phn  ng l nh nht ?
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Hnh 5.8
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Bi 35
(1  tit)

bi thc hnh 5
iu ch  thu kh hiro v 
th tnh cht ca kh hiro

Cng c kin thc v nguyn tc iu ch kh hiro trong phng th
nghim,  tnh cht vt l v tnh cht ho hc ca hiro ; ng thi
rn luyn k nng lp rp dng c th nghim iu ch v thu kh
hiro vo ng nghim bng cch y khng kh v y nc.

I  tin hnh th nghim
1 . Th nghim 1  

iu ch kh hiro t axit clohiric HCl,  km.  t chy kh hiro trong
khng kh :
Lp dng c nh hnh 5.4.  Cho vo ng nghim 3  ml dung dch axit clohiric
HCl v 3   4 ht km Zn.  y ng nghim bng nt cao su c ng dn kh
xuyn qua.  Sau khi th  tinh khit,  khng nh dng kh hiro khng c
ln oxi (hoc ch khong mt pht cho kh hiro y ht khng kh ra khi
ng nghim),  sau  a que m ang chy vo u ng dn kh.  Nhn xt
cc hin tng.

2. Th nghim 2 

Thu kh hiro bng cch y khng kh :
Lp dng c nh hnh 5.4.  p mt ng nghim ln u ng dn kh hiro
sinh ra.  Sau mt pht,  gi cho ng nghim ng thng v ming ng p
xung di,  a ming ng nghim vo gn st ngn la n cn.  Quan st,
nhn xt hin tng.

3. Th nghim 3 

Hiro kh ng(II) oxit :
Cho vo ng nghim khong 10 ml dung
dch axit clohiric long v 4  5 vin km.
y ng nghim bng nt cao su c ng dn
thu tinh xuyn qua,   u ng thu tinh ny
c un gp khc ch V c cha mt t bt
ng(II)  oxit CuO (hnh 5.9).  Sau khi khng
nh dng kh hiro khng c ln oxi,  dng
n cn h nng u ng thu tinh,  sau 
un nng mnh  ch c CuO.  Nhn xt
mu cht to thnh, gii thch.

I I  tng trnh 
Trnh by hin tng v vit cc phng trnh ho hc ca 3  th nghim.

Hnh 5.9 
Hiro kh ng(II) oxit



Bi 36
(2  tit) NC

Nc c thnh phn v tnh cht nh th no ? Nc c vai tr g
trong i sng v sn xut ? Phi lm g  gi cho ngun nc
khng b  nhim ?

I Thnh phn ho hc ca nc

1 .  S phn hu nc

a) Quan st th nghim v tr li cu hi 

Lp thit b phn hu nc theo hnh 5.10.  Khi cho

dng in mt chiu i qua nc ( c pha thm mt

t dung dch axit sunfuric  lm tng  dn in ca

nc),  trn b mt hai in cc (Pt)  xut hin bt kh.

Cc kh ny tch t trong hai u ng thu A v B.  

Th tch kh trong ng A lun gp 2 ln th tch kh

trong ng B.  t kh trong ng A, n chy km theo

ting n nh to ra nc,  l kh hiro.  Kh trong

ng B lm cho que m cn than hng bng chy, 

l kh oxi.

Hy cho bit kt lun rt ra c t th nghim phn
hu nc bng dng in.

Hy cho bit t l th tch gia kh H2 v O2 thu c

trong th nghim.

Vit phng trnh biu din s phn hu nc bng
dng in.

b) Nhn xt  

Khi cho dng in mt chiu i qua nc, trn b mt
2 in cc s sinh ra kh hiro v kh oxi.

Th tch kh hiro bng 2 ln th tch kh oxi.

Phng trnh ho hc :   

2H2O   2H2 +  O2 
in phn
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Hnh 5.10
Phn hu nc 
bng dng in



2. S tng hp nc
a) Quan st hnh v (hoc xem bng hnh) m t th nghim.  

Thit b tng hp nc (hnh 5.11 ).

Cho nc vo y ng thu tinh hnh tr.  Cho vo ng ln lt
2 th tch kh hiro v 2 th tch kh oxi.  Mc nc trong ng 
vch s 4.  t bng tia la in,  hn hp H2 v O2 s n.  Mc

nc trong ng dng ln.  Khi nhit  trong ng bng nhit 
bn ngoi th mc nc dng li  vch chia s 1 .

Cht kh cn li lm que m cn than hng bng chy.  
 l kh oxi.

b) Nhn xt   

Sau khi t bng tia la in,  hn hp gm 4 th tch H2 v O2

s ch cn 1  th tch O2.  Vy 1  th tch kh oxi  ho hp vi 2

th tch kh hiro  to thnh nc :

2H2 +  O2    2H2O

C th tnh c thnh phn khi lng ca cc nguyn t hiro
v oxi trong nc c khng ?  

Nu dng 2.22,4 lt kh hiro (ktc)  c khi lng l 
2.2 gam = 4 gam th phi dng 1 .22,4 lt kh oxi (ktc) c khi
lng l 1 .32 gam  to ra nc.  Vy, t l khi lng ca cc
nguyn t hiro v oxi trong  H2O l :   

4 :  32     =     1  :  8

Thnh phn khi lng ca H v O l :

3. Kt lun
T s phn hu v tng hp nc, ta thy :  Nc l hp cht to
bi 2  nguyn t l hiro v oxi.  Chng  ho hp vi nhau :  

a) Theo t l th tch l hai phn kh hiro v mt phn kh oxi ;  

b) Theo t l khi lng l 1  phn hiro v 8  phn oxi hoc 2 phn
hiro v 16 phn oxi.  Suy ra :  ng vi 2 nguyn t hiro c 
1  nguyn t oxi.  

Nh vy,  bng thc nghim ngi ta cng tm ra cng thc ho
hc ca nc l :  H2O.

H O

1 .100% 8.100%
%m = 11 ,1%    ;     %m = 88, 9%

1 + 8 1 + 8
 

122

P K Tr.1 22

Hnh 5.11
Tng hp nc :
a)  Trc khi n 
b)  Sau khi n

a)

b)
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I I Tnh cht ca nc

1 . Tnh cht vt l 
Nc l cht lng khng mu (tuy nhin lp nc dy th c mu xanh 
da tri),  khng mi,  khng v,  si  100 oC ( p sut kh quyn l 
760 mm Hg),  ho rn  0 oC thnh nc  v tuyt.  Khi lng ring  4 oC
l 1  g/ml (hoc 1  kg/lt).  Nc c th ho tan c nhiu cht rn (ng,
mui n.. .),  cht lng (cn, axit. . .),  cht kh (HCl,  NH3. . .).

2. Tnh cht ho hc
a) Tc dng vi kim loi

Th nghim :  Cho mt mu kim loi natri (Na) nh
bng ht u xanh vo cc nc (hnh 5.12).  
Nhn xt hin tng.

Nhn xt : Natri phn ng vi nc, nng chy thnh
git trn c mu trng chuyn ng nhanh trn 
mt nc.  Mu Na tan dn cho n ht,  c kh H2

bay ra,  phn ng to nhiu nhit.  Lm bay hi nc
ca dung dch to thnh, s c mt cht rn trng, 
 l natri hiroxit NaOH.  

Phng trnh ho hc :

2Na  +  2H2O  2NaOH  +  H2

Nc c th tc dng vi mt s kim loi khc 
nhit  thng nh K, Ca.. .  

b) Tc dng vi mt s oxit baz 

Th nghim : Cho vo bt s (hoc ng nghim) mt cc nh vi sng canxi
oxit CaO.  Rt mt t nc vo vi sng.  Nhng mt mu giy qu tm vo
dung dch nc vi.  Hin tng xy ra nh th no ?

Nhn xt :  C hi nc bc ln,  canxi oxit rn chuyn thnh cht nho l vi
ti canxi hiroxit Ca(OH)2.  Phn ng to nhiu nhit.  Nguyn nhn l do

c phn ng CaO ho hp vi nc :  CaO +  H2O   Ca(OH)2.  Dung dch

nc vi lm i mu qu tm thnh xanh.

Tng t : H2O cng ho hp vi Na2O, K2O...  to ra natri hiroxit NaOH,

kali hiroxit KOH...

Nh vy,  hp cht to ra do oxit baz ho hp vi nc thuc loi baz.
Dung dch baz lm i mu qu tm thnh xanh.

Hnh 5.12
Tc dng ca nc

vi natri
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c) Tc dng vi mt s oxit axit
Th nghim : Nc ho hp vi iphotpho pentaoxit P2O5 to ra axit

photphoric H3PO4 :

P2O5  +   3H2O   2H3PO4

Dung dch axit H3PO4 lm i mu giy qu tm thnh .

Nc cng ho hp vi nhiu oxit axit khc nh SO2,  SO3,  N2O5 . . .  to ra axit

tng ng.
Hp cht to ra do nc ho hp vi oxit axit thuc loi axit.  Dung dch axit
lm i mu qu tm thnh .

I I I Vai tr ca nc trong i  sng v sn xut.  

Chng  nhim ngun nc

Nc ho tan nhiu cht dinh dng cn thit cho c th sng.  Nc cng
tham gia vo nhiu qu trnh ho hc quan trng trong c th ngi v ng
vt.  Nc rt cn thit cho i sng hng ngy, sn xut nng nghip,  cng
nghip,  xy dng, giao thng vn ti. . .  Lng nc trn Tri t l rt ln v
3/4 din tch Tri t l cc i dng, bin,  h,  sng ngi.  C nhiu m
nc trong lng t.  Nhng s phn b nc trn b mt Tri t khng ng
u.  C nhiu vng t rt him nc, t ai bin thnh sa mc.

Lng nc ngt l rt nh so vi lng nc trn Tri t.  Nhiu ngun
nc ngt ang b  nhim nng do cc cht thi sinh hot v cht thi cng,
nng nghip.  Do  phi s dng tit kim nc.  Mi ngi cn gp phn
gi cho cc ngun nc khng b  nhim :  khng c vt rc thi xung
ao, h,  knh rch, sng ;  phi x l nc thi sinh hot v nc thi cng
nghip trc khi cho nc thi chy vo h,  sng, bin.

1.  Nc l hp cht to bi hai nguyn t l hiro v oxi, chng  ho
hp vi nhau theo t l th tch l hai phn kh hiro v mt phn kh oxi.

2.  Nc l cht lng khng mu,  khng mi,  khng v,  si  100 oC,
ho tan c nhiu cht rn,  lng,  kh.  

3.  Nc tc dng vi mt s kim loi  nhit  thng (nh Na, K, 
Ca, . . .) to thnh baz v hiro ; tc dng vi mt s oxit baz to ra
baz nh NaOH, KOH, Ca(OH)2 ; tc dng vi nhiu oxit axit 

to ra axit.  



Em c bit ?

Khi lng nc tiu th trn th gii c phn phi nh sau :

T 3    9% dng trong nhu cu sinh hot,  t 15  17% dng trong

sn xut cng nghip,  cn li khong 80% dng trong sn xut

nng nghip.  

Nc cn l mt trong nhng ch tiu xc nh mc  pht trin

ca nn kinh t x hi.  Th d,   c c 1  tn sn phm, lng

nc cn tiu th nh sau :  Than cn t 3   5 tn nc, du m t

30  50 tn nc,  giy t 200  300 tn nc,  go t 5000  10000

tn nc, tht t 20000  30000 tn nc.  

Bi  tp

1. Dng t,  cm t trong khung  in  vo ch trng trong cc cu  sau  :  

Nc l hp cht to bi  hai  . . . . . . . . . . . . . . . . . . . . . . . . . . l . . . . . . . . . . . .v

. . . . . . . . . . . . . .  Nc tc dng vi  mt s . . . . . . . . . . . . . . . . . . . . . . . . nhit 

thng v mt s . . . . . . . . . . . . . . . . . . . . . . . . . . . to ra baz ;  tc dng vi

nhiu  . . . . . . . . . . . . . . . . . . . . . . . . . . . . to ra axit.  

2. Bng nhng phng php no c th chng minh c thnh phn nh  tnh  v nh

lng ca nc ? Vit cc phng trnh  ho hc xy ra.

3. Tnh  th tch  kh hiro v kh oxi  ( ktc)  cn tc dng  vi  nhau   to ra c 

1 ,8 gam nc.

4. Tnh khi  lng nc  trng thi  lng  s thu  c khi  t chy hon ton 1 1 2 l t kh

hiro ( ktc)  vi  kh oxi.

5. Vit phng trnh  ho hc ca cc phn ng to ra baz v axit.  Lm th no 

nhn bit c dung dch  axit v dung  dch  baz ?

6. Hy k ra nhng dn chng v vai  tr quan trng ca nc trong i  sng v sn

xut m em nhn  thy trc tip.  Nu  nhng bin  php chng  nhim ngun nc

 a phng em.  
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oxit axit ;
oxit baz ;  
nguyn t ;
hiro ;  oxi  ;
kim loi



Axit baz muiBi 37
(2  tit)
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Chng ta  lm quen vi mt loi hp cht c tn l oxit.  Trong
cc hp cht v c cn c cc loi hp cht khc : Axit,  baz,  mui.
Chng l nhng cht nh th no ? C cng thc ho hc v 
tn gi ra sao ? c phn loi nh th no ?

I Axit

1 . Khi  nim
a)  Tr li cu hi 

Hy k tn 3  cht l axit m em bit.
Nhn xt thnh phn phn t ca cc axit .  Th nu nh ngha ca axit
theo nhn xt trn.

b)  Nhn xt 
Mt s axit thng gp :  Axit clohiric HCl,  axit sunfuric H2SO4,  axit nitric

HNO3.  

Trong thnh phn phn t ca cc axit trn y u c 1  hay nhiu nguyn
t hiro lin kt vi gc axit ( Cl,  = SO4,  NO3 ;  mi gch ngang biu th

mt ho tr).

c) Kt lun 
Phn t axit gm c mt hay nhiu nguyn t hiro lin kt vi gc axit,  cc
nguyn t hiro ny c th thay th bng cc nguyn t kim loi.

2. Cng thc ho hc 
Cng thc ho hc ca axit gm mt hay nhiu nguyn t  H v gc axit.

3. Phn loi
Da vo thnh phn phn t,  axit c chia ra lm  2  loi :  Axit khng c oxi
(HCl,  H2S.. .)  v axit c oxi (H2SO4,  H3PO4,  HNO3,  H2SO3. . .).

4. Tn gi  
a)  Axit khng c oxi

Tn axit :  axit + tn phi kim + hiric.
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Th d 

HCl  :    axit clohiric ;     H2S    :   axit sunfuhiric

Gc axit  
tng ng l :      Cl  :    clorua ; =  S    :   sunfua.

b) Axit c oxi

 Axit c nhiu nguyn t oxi :

Tn axit :  axit + tn ca phi kim + ic.

Th d  

HNO3 :  axit nitric ; H2SO4 :  axit sunfuric ;   H3PO4 :  axit photphoric

 NO3  :  nitrat       ; = SO4 :  sunfat           ;    PO4 :  photphat.

 Axit c t nguyn t oxi :

Tn axit  :   axit + tn phi kim + .

Th d : H2SO3 :  axit sunfur

= SO3 :  sunfit.

I I  Baz

1 . Khi  nim
a)  Tr li cu hi 

 Hy k tn 3  cht l baz m em bit.

 Nhn xt thnh phn phn t ca cc baz.  Th nu nh ngha ca baz.

b) Nhn xt 

 Mt s baz thng gp :  NaOH, Ca(OH)2,  Cu(OH)2.

 Trong thnh phn phn t ca baz c 1  nguyn t kim loi v 1  hay nhiu
nhm  OH.  

c) Kt lun 

Phn t baz gm c mt nguyn t kim loi lin kt vi mt hay nhiu nhm

hiroxit ( OH).  

2. Cng thc ho hc
Cng thc ho hc ca baz gm mt nguyn t kim loi (M) v mt hay

nhiu nhm hiroxit  OH.  Do nhm   OH c ho tr I nn kim loi c ho
tr bao nhiu th phn t baz c by nhiu nhm  OH :  M(OH)n ,  n = ho

tr ca kim loi.



3. Tn gi
Baz c gi tn theo trnh t :  

Tn baz :  tn kim loi  (km ho tr nu kim loi c nhiu ho tr) + hiroxit

NaOH :  natri hiroxit ;

Ca(OH)2 :  canxi hiroxit ;

Cu(OH)2 :  ng(II)  hiroxit ;

Fe(OH)3 :  st(III)  hiroxit.

4. Phn loi
Cc baz c chia lm 2 loi tu theo tnh tan ca chng.

a) Baz tan c trong nc gi l kim.

Th d : NaOH, KOH, Ca(OH)2,  Ba(OH)2.

b) Baz khng tan trong nc

Th d : Cu(OH)2,  Mg(OH)2,  Fe(OH)3.

I I I Mui

1 . Khi  nim
a) Tr li cu hi 

K tn mt s mui thng gp.

Nhn xt thnh phn phn t ca mui.

b) Nhn xt 

Mt s mui thng gp :  NaCl,  CuSO4,  NaNO3,  Na2CO3,  NaHCO3.

Trong thnh phn phn t ca mui c nguyn t kim loi v gc axit.

c) Kt lun

Phn t mui gm c mt hay nhiu nguyn t kim loi lin kt vi mt hay
nhiu gc axit.

2. Cng thc ho hc
Cng thc ho hc ca mui gm 2 phn :  kim loi v gc axit.

Th d : Na2CO3,  NaHCO3

Gc axit : = CO3,      HCO3

(cacbonat) (hirocacbonat)
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3. Tn gi
Mui c gi tn theo trnh t sau :

Tn mui :  tn kim loi (km ho tr nu kim loi c nhiu ho tr)
+ tn gc axit.

Na2SO4 :  natri sunfat ;

Na2SO3 :  natri sunfit ;

ZnCl2 :  km clorua ;

Fe(NO3)3 :  st(III)  nitrat ;

KHCO3 :  kali hirocacbonat.

4. Phn loi  
Theo thnh phn, mui c chia ra hai loi :  mui trung ho v mui axit.

a)  Mui trung ho

Mui trung ho l mui m trong gc axit khng c nguyn t hiro c th
thay th bng nguyn t kim loi.

Th d : Na2SO4,  Na2CO3,  CaCO3.

b)  Mui axit

Mui axit l mui m trong  gc axit cn nguyn t hiro H cha c
thay th bng nguyn t kim loi.  Ho tr ca gc axit bng s nguyn t
hiro  c thay th bng nguyn t kim loi.

Th d : NaHSO4,  NaHCO3,  Ca(HCO3)2.

1.  Phn t axit gm c mt hay nhiu nguyn t hiro lin kt vi
gc axit,  cc nguyn t hiro ny c th thay th bng nguyn t 
kim loi.  Th d : HCl  axit clohiric,  H2SO3  axit sunfur,  

H2SO4  axit sunfuric.

2.  Phn t baz gm c mt nguyn t kim loi lin kt vi mt hay
nhiu nhm hiroxit ( OH).  Th d :  NaOH  natri hiroxit,
Ca(OH)2  canxi hiroxit,  Fe(OH)3  st(III)  hiroxit.

3.  Phn t mui gm c mt hay nhiu nguyn t kim loi lin kt
vi mt hay nhiu gc axit.  Th d :  NaCl  natri clorua,  
BaSO4  bari sunfat,  NaHCO3  natri hirocacbonat.
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c thm

 Axit sunfuric H2SO4,  axit clohiric HCl,  axit nitric HNO3 l nhng axit quan

trng trong sn xut v i sng.  Axit axetic c trong gim n,  axit xitric c

trong qu chanh.

 Natri hiroxit (xt n da) NaOH, kali hiroxit KOH, canxi hiroxit Ca(OH)2
(nc vi)  l nhng baz quan trng.

Bi  tp

1. Hy chp vo v bi  tp cc cu  sau  y v thm vo ch trng nhng t thch  hp :

Axit l hp cht m phn t gm c mt hay nhiu  . . . . . . . . . . . . . . . . . . .  l in  kt vi

. . . . . . . . . . . . . . . . .  Cc nguyn t hiro ny c th thay th bng . . . . . . . . . . . . . . . . . . . .  Baz l hp

cht m phn t c mt . . . . . . . . . . . . . . . . . . . .  l in  kt vi  mt hay nhiu  nhm . . . . . . . . . . . . . . . . . . . .

2. Hy vit cng thc ho hc ca cc axit c gc axit cho di  y v cho bit tn

ca chng :

 Cl, =  SO3,     =  SO4,     HSO4,        =  CO3,       PO4, =  S,        Br,          NO3.

3. Hy vit cng  thc ho hc ca nhng oxit axit tng ng vi  nhng axit sau  :

H2SO4,  H2SO3,  H2CO3,  HNO3,  H3PO4.

4. Vit cng thc ho hc ca baz tng ng vi  cc oxit sau  y :

Na2O,  Li2O,  FeO,  BaO,  CuO,  Al2O3.

5. Vit cng thc ho hc ca oxit tng ng vi  cc baz sau  y :

Ca(OH)2,  Mg(OH)2,  Zn(OH)2,  Fe(OH)2.

6. c tn  ca nhng cht c cng thc ho hc ghi  di  y :

a)  HBr,  H2SO3,  H3PO4,  H2SO4 ;

b)  Mg(OH)2,  Fe(OH)3,  Cu(OH)2 ;

c)  Ba(NO3)2,  Al2(SO4)3,  Na2SO3,  ZnS,  Na2HPO4,  NaH2PO4.
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Bi 38
(1  tit) Bi luyn tp 7

Nm vng thnh phn v tnh cht ca nc.  nh ngha,  cng

thc,  phn loi,  cch gi tn axit,  baz,  mui.
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I  Kin thc cn nh
1 . Thnh phn ho hc nh tnh ca nc gm hiro v oxi ;  T l v khi lng :

H  1  phn, O  8 phn.

2. Nc tc dng vi mt s kim loi  nhit  thng (nh Na, K,  Ca.. .)  to

thnh baz tan v hiro ;  Tc dng vi mt s oxit baz to ra baz tan nh
NaOH, KOH, Ca(OH)2 ;  Tc dng vi mt s oxit axit to ra axit nh 

H2SO3,  H2SO4.

3. Phn t axit gm c mt hay nhiu nguyn t hiro lin kt vi gc axit,  cc

nguyn t hiro ny c th thay th bng nguyn t kim loi.  

Cng thc ho hc ca axit gm mt hay nhiu nguyn t H v gc axit.  

4. Phn t baz gm c mt nguyn t kim loi lin kt vi mt hay nhiu nhm

hiroxit ( OH).  

Cng thc ho hc ca baz gm mt nguyn t kim loi v mt s nhm 
 OH.  Tn baz :  tn kim loi (km ho tr nu kim loi c nhiu ho tr)  
+ hiroxit.

5. Phn t mui gm c mt hay nhiu nguyn t kim loi lin kt vi mt hay

nhiu gc axit.  

Cng thc ho hc ca mui gm hai phn :  kim loi v gc axit.  

Tn mui :  tn kim loi (km ho tr nu kim loi c nhiu ho tr)  
+ tn gc axit.

I I  Bi tp 
1. Tng t nh natri,  cc kim loi  kal i  K v canxi  Ca cng tc dng  c vi  nc to

thnh baz tan  v gii  phng kh hiro.

a) Hy vit cc phng trnh  ho hc ca phn ng xy ra.

b) Cc phn ng ho hc trn  thuc loi  phn ng  ho hc no ?



2. Hy lp phng trnh  ho hc ca nhng phn ng  c s  sau  y :

a) Na2O + H2O NaOH

K2O + H2O KOH

b) SO2 + H2O H2SO3

SO3 + H2O H2SO4

N2O5 + H2O HNO3

c)  NaOH + HCl  NaCl  + H2O

Al(OH)3 + H2SO4 Al2(SO4)3 + H2O

d) Ch ra cht sn phm  a),  b)  v c)  thuc loi  hp cht no ? Nguyn nhn dn n

s khc nhau  v loi  hp cht ca cc cht sn phm  a)  v b)  ?

e) Gi  tn  cc cht sn phm.  

3. Vit cng thc ho hc ca nhng mui  c tn  gi  di  y :

ng(I I )  clorua,  km sunfat,  st(I I I )  sunfat,  magie hirocacbonat,  canxi  photphat,

natri  hirophotphat,  natri  ihirophotphat.

4. Cho bit khi  lng mol  mt oxit ca kim loi  l 1 60 g/mol,  thnh  phn v khi  lng

ca kim loi  trong  oxit  l 70%.  Lp cng thc ho hc ca oxit.  Gi  tn  oxit .

5. Nhm oxit tc dng  vi  axit sunfuric theo phng trnh  ho hc nh sau  :

Al2O3 +  3H2SO4 Al2(SO4)3 +  3H2O

Tnh khi  lng mui  nhm sunfat c to thnh  nu  s dng 49 gam 

axit sunfuric nguyn cht tc dng vi  60 gam nhm oxit.  Sau phn ng,  cht no

cn d ? Khi  lng d ca cht  l bao nhiu  ?
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Bi 39
(1  tit)

Bi thc hnh 6
Tnh cht ho hc ca nc
Cng c kin thc v tnh cht ho hc ca nc,  ng thi rn
luyn k nng tin hnh mt s th nghim vi natri,  vi
iphotpho pentaoxit.
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I Tin hnh th nghim
1 . Th nghim 1  

Nc tc dng vi natri :  
Ly ming kim loi natri ngm trong l du ho ra t trn giy lc.  Dng
dao ct ly mt mu natri nh bng u que dim.  Thm kh du v t mu
natri ln t giy lc  tm t nc.  T giy lc  c un cong  mp
ngoi  mu natri khng chy ra ngoi.  Mu natri nhanh chng b chy ra
v t bc chy.  Gii thch cc hin tng.

2. Th nghim 2 

Nc tc dng vi vi sng CaO :

Cho vo bt s nh (hoc ng nghim) mt mu nh
(bng ht ng) vi sng CaO (hnh 5.13).  Rt mt t
nc vo vi sng.  Hin tng g xy ra ?  
Cho 1  2 git dung dch phenolphtalein (hoc mu
giy qu tm) vo dung dch nc vi mi to thnh.
Nhn xt.  Gii thch.  

3. Th nghim 3 

Nc tc dng vi iphotpho pentaoxit :

Chun b mt l thu tinh c nt y bng cao su v mt mung st.  Cho vo
mung st mt lng nh (bng ht  xanh) photpho .  a mung st vo
ngn la n cn cho P chy trong khng kh ri a nhanh vo l 
(nh hnh 4.2).  Khi P ngng chy th a mung st ra khi l v lu  khng
 P cn d ri xung y l.  Cho mt t nc vo l.  Lc cho khi trng
P2O5 tan ht trong nc.  Cho mt  mu giy qu tm vo dung dch mi to

thnh trong l.  Nhn xt,  gii thch hin tng quan st c.

I I Tng trnh
Nu hin tng quan st c, gii thch v vit phng trnh ho hc ca
cc phn ng xy ra trong ba th nghim trn.

Hnh 5.13
Nc tc dng
vi vi sng



134

  Dung dch  l g  ?
   tan  l g ?
  Nng  phn trm v nng  mol  ca

dung dch  l g ?
  Lm th no pha ch c dung dch  theo

nng  cho trc ?

Chng6
Dung dch
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Bi 40 
(1  tit) Dung dch

Trong th nghim ho hc hoc trong i sng hng ngy cc em
thng ho tan nhiu cht nh ng,  mui. . .  trong nc,  ta c
nhng dung dch ng,  mui. . .

Vy dung dch l g ? Cc em hy tm hiu.

I  Dung mi cht tan Dung dch

Th nghim 1

Cho 1  tha nh ng vo cc nc, khuy nh (hnh 6.1 ).  

Nhn xt 

ng tan trong nc to thnh nc ng.  Nc ng l cht lng ng
nht,  khng phn bit c u l ng, u l nc.

Ta ni  :  ng l cht tan, nc l dung mi ca ng, nc ng l dung dch.

Th nghim 2  

Cho 1  tha nh du n hoc m n vo cc th nht ng xng hoc du ho,
vo cc th hai ng nc, khuy nh (hnh 6.2).

Hnh 6.1

Hnh 6.2



Nhn xt 

Xng ho tan c du n,  to thnh dung dch.  Nc khng ho tan c

du n.  Ta ni :

Xng l dung mi ca du n,  nc khng l dung mi ca du n.

Kt lun 

Dung mi l cht c kh nng ho tan cht khc  to thnh dung dch.

Cht tan l cht b ho tan trong dung mi.

Dung dch l hn hp ng nht ca dung mi v cht tan.  

I I Dung dch cha bo ho.  Dung dch bo ho

Th nghim

Cho dn dn v lin tc ng vo cc nc, khuy nh (hnh 6.3).

Nhn xt 

 giai on u ta c dung dch ng, dung dch ny vn c th ho tan

thm ng.  Ta c dung dch ng cha bo ho.   giai on sau ta c

mt dung dch ng khng th ho tan thm ng.  Ta c dung dch ng

bo ho.

Kt lun 

 mt nhit  xc nh :

Dung dch cha bo ho l dung dch c th ho tan thm cht tan.

Dung dch bo ho l dung dch khng th ho tan thm cht tan.
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I I I Lm th no  qu trnh ho tan cht rn 

trong nc xy ra nhanh hn ?
Mun qu trnh ho tan xy ra nhanh hn, ta thc hin cc bin php sau :

1 . Khuy dung dch
S khuy lm cho cht rn b ho tan nhanh hn, v n lun lun to ra s
tip xc mi gia cht rn v cc phn t nc.

2. un nng dung dch

un nng dung dch lm cho cht rn b ho tan nhanh hn.  V  nhit 
cng cao,  cc phn t nc chuyn ng cng nhanh, lm tng s ln va
chm gia cc phn t nc vi b mt cht rn.

3. Nghin  nh cht rn

Kch thc ca cht rn cng nh th cht rn b ho tan cng nhanh, v gia
tng din tch tip xc gia cht rn vi cc phn t nc.

1.  Dung dch l hn hp ng nht ca dung mi v cht tan.

2.  nhit  xc nh :

a)  Dung dch cha bo ho l dung dch c th ho tan thm cht tan.

b)  Dung dch bo ho l dung dch khng th ho tan thm cht tan.

3.  Mun cht rn tan nhanh trong nc,  ta thc hin 1 ,  2  hoc c 
3  bin php sau :

Khuy dung dch.

un nng dung dch.

Nghin nh cht rn.
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Bi tp

1. Th no l dung dch,  dung  dch  cha bo ho,  dung dch  bo ho ? Hy dn  ra

nhng th d   minh ho.

2. Em hy m t nhng th nghim chng minh rng  mun ho tan  nhanh mt cht rn

trong nc ta c th chn nhng bin  php :  nghin  nh cht rn,  un  nng,  khuy

dung dch.

3. Em hy m t cch tin  hnh nhng th nghim sau  :

a)  Chuyn i  t mt dung dch  NaCl  bo ho thnh  mt dung dch  cha bo ho
( nhit  phng).

b)  Chuyn i  t mt dung dch  NaCl  cha bo ho thnh mt dung dch  bo ho

( nhit  phng).

4. Cho bit  nhit  phng th nghim (khong 20 oC),  1 0 gam nc c th ho tan

ti  a 20 gam ng  ;  3,6 gam mui  n.

a)  Em hy dn ra nhng th d  v khi  lng ca ng,  mui  n   to ra nhng

dung dch  cha bo ho vi  1 0 gam nc.

b)  Em c nhn  xt g nu  ngi  ta khuy 25 gam ng vo 1 0 gam nc ;  

3,5 gam mui  n  vo 1 0 gam nc (nhit  phng th nghim) ?

5. Trn 1  ml  ru etyl ic (cn)  vi  1 0 ml  nc ct.  Cu no sau  y din  t ng :

A.  Cht tan  l ru  etyl ic,  dung mi  l nc.

B.  Cht tan  l nc,  dung  mi  l ru etyl ic.

C.  Nc hoc ru etyl ic c th l cht tan  hoc l dung mi.

D.  C hai  cht nc v ru etyl ic va l cht tan,  va l dung mi.

6. Hy chn cu  tr li  ng.

Dung dch  l hn hp :

A.  Ca cht rn  trong cht lng.

B.  Ca cht kh trong cht lng.

C.  ng nht ca cht rn  v dung  mi.

D.  ng nht ca dung mi  v cht tan.
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Bi 41 
(1  tit)

 tan ca mt cht
trong nc
Cc em  bit,   mt nhit  nht nh cc cht khc nhau c th
b ho tan nhiu hay t khc nhau.  i vi mt cht nht nh,  
nhng nhit  khc nhau cng ho tan nhiu t khc nhau.   c
th xc nh c lng cht tan ny,  chng ta hy tm hiu  tan
ca cht.
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I cht tan v cht khng tan

1 . Th nghim v tnh  tan  ca cht

Th nghim 1  

Ly mt lng nh canxi cacbonat sch (CaCO3)  cho vo nc ct,  lc mnh.

Lc ly nc lc.  Nh vi git nc lc trn tm knh sch.  Lm bay hi
nc t t cho n ht (hnh 6.4).

Quan st :  Sau khi bay hi nc, trn tm knh khng  li du vt.

Kt lun :  Canxi cacbonat khng tan trong nc.

Th nghim 2  

Thay mui canxi cacbonat bng mui n (NaCl) ri lm th nghim nh trn
(hnh 6.4).

Quan st : Sau khi bay ht hi nc, trn tm knh c vt m.

Kt lun : Natri clorua tan c trong nc.

Ta nhn thy, c cht khng tan v c cht tan trong nc.  C cht tan nhiu
v c cht tan t trong nc.

Hnh 6.4



2. Tnh tan  trong nc ca mt s axit,  baz,  mui
Axit : Hu ht axit tan c trong nc, tr axit silixic (H2SiO3).

Baz : Phn ln cc baz khng tan trong nc, tr mt s nh :  KOH,
NaOH, Ba(OH)2,  cn Ca(OH)2 t tan.

Mui :
a) Nhng mui natri,  kali u tan.
b) Nhng mui nitrat u tan.
c) Phn ln cc mui clorua,  sunfat tan c.  Nhng phn ln mui cacbonat

khng tan.
(Xem bng tnh tan ca axit,  baz, mui  phn cui sch).

I I  tan ca mt cht trong nc

 biu th khi lng cht tan trong mt khi lng dung mi,  ngi ta
dng '' tan''.

1 . nh ngha
 tan (k hiu l S) ca mt cht trong nc l s gam cht  ho tan trong
100 gam nc  to thnh dung dch bo ho  mt nhit  xc nh.

Th d,   25  oC  tan ca ng l 204 g,  ca NaCl l 36 g,  ca AgNO3

l 222 g  . . .

2. Nhng yu  t nh hng n  tan

a)  tan ca cht rn trong nc ph thuc vo nhit .  Trong nhiu trng
hp, khi tng nhit  th  tan ca cht rn cng tng theo.  S t trng hp,
khi tng nhit  th  tan li gim (hnh 6.5).
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Hnh 6.5
nh hng ca nhit  n  tan ca cht rn
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b)  tan ca cht kh trong nc ph thuc vo nhit  v p sut.   tan ca

cht kh trong nc s tng, nu ta gim nhit  (hnh 6.6)  v tng p sut.  

 tan ca mt cht trong nc :

 tan (S)  ca mt cht l s gam cht  tan c trong 100 gam
nc  to thnh dung dch bo ho  mt nhit  xc nh.

Ni chung  tan ca cht rn s tng nu tng nhit .   tan ca
cht kh s tng nu gim nhit  v tng p sut.

Hnh 6.6

nh hng ca nhit  n  tan ca cht kh



Bi  tp

1. Hy chn cu  tr li  ng.

 tan  ca mt cht trong nc  nhit  xc nh  l :

A.  S gam cht  c th tan  trong 1 00 gam dung dch.

B.  S gam cht  c th tan  trong 1 00 gam nc.

C.  S gam cht  c th tan  trong 1 00 gam dung mi   to thnh  dung dch  
bo ho.

D.  S gam cht  c th tan  trong 1 00 gam nc  to thnh dung dch  bo ho.

2. Khi  tng nhit  th  tan  ca cc cht rn  trong  nc :

A.  u tng ;  B.  u  gim ;  C.  Phn ln  l tng ;  

D.  Phn ln  l gim ;  E.  Khng tng  v cng khng gim.

3. Khi  gim nhit  v tng p sut th  tan  ca cht kh trong  nc :  

A.  u  tng ;  

B.  u  gim ;  

C.  C th tng v c th gim ;

D.  Khng tng  v cng  khng gim.

4.  Da vo  th   v  tan  ca cc cht rn  trong  nc (hnh  6.5),  hy cho bit 

tan  ca cc mui  NaNO3,  KBr,  KNO3,  NH4Cl,  NaCl ,  Na2SO4  nhit  1 0  oC 

v 60 oC.

5. Xc nh   tan  ca mui  Na2CO3 trong nc  1 8 
oC.  Bit rng  nhit  ny khi

ho tan  ht 53 g  Na2CO3 trong 250 g  nc th c dung dch  bo ho.
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Bi 42
(2  tit) nng  dung dch

Bit cc khi nim : nng  phn trm,  nng  mol ca dung dch.
Vn dng gii cc bi tp v nng  dung dch.
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Thng c nhiu cch biu din nng  dung dch,  cc em s tm hiu hai
loi nng  dung dch l nng  phn trm v nng  mol.

1 . Nng  phn trm ca dung dch

Nng  phn trm (k hiu l C%) ca mt dung dch cho ta bit s gam
cht tan c trong 100 gam dung dch.

Cng thc tnh nng  phn trm ca dung dch l :

Trong  :  mct l khi lng cht tan,  biu th bng gam.

mdd l khi lng dung dch,  biu th bng gam.  

Khi lng dung dch = khi lng dung mi + khi lng cht tan.

Th d 1  

Ho tan 15 g NaCl vo 45 g nc. Tnh nng  phn trm ca dung dch.

Tm khi lng ca dung dch natri clorua :

mdd = 15  + 45  = 60 (g)

Tm nng  phn trm ca dung dch natri clorua :

Th d 2  

Mt dung dch H2SO4 c nng  14%.  Tnh khi lng H2SO4 c trong 
150 g dung dch.

Khi lng H2SO4 c trong 150 g dung dch 14% l :  

2 4H SO

14  150
m = = 21 ( g)

100

 15
C% =   100% = 25%

60


ct

dd

m
C% =   100%

m
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Th d 3  

 Ho tan 50 g ng vo nc, c dung dch ng c nng  25%.  

Hy tnh :

a) Khi lng dung dch ng pha ch c.

b) Khi lng nc cn dng cho s pha ch.

 Khi lng dung dch ng pha ch c :

 Khi lng nc cn dng cho s pha ch :

2. Nng  mol  ca dung dch

Nng  mol (k hiu l CM)  ca dung dch cho bit s mol cht tan c trong
1  lt dung dch.

Cng thc tnh nng  mol ca dung dch l :

Trong  : n l s mol cht tan,

V l th tch dung dch,  biu th bng lt (l).  

Th d 1   

Trong 200 ml dung dch c ho tan 16 g CuSO4.  Tnh nng  mol ca dung dch.

 S mol CuSO4 c trong dung dch :  

 Nng  mol ca dung dch CuSO4 :

hoc vit l 0,5M

Th d 2   

Trn 2 lt dung dch ng 0,5M vi 3  lt dung dch ng 1M.  Tnh nng
 mol ca dung dch ng sau khi trn.

M

0,1
C = = 0, 5  (mol/l)

0, 2

4CuSO

16
n = = 0,1  (mol)

160

M

n
C =   (mol/l)

V

 dmm  =  2 0 0  5 0  =  1 5 0   ( g )

dd

100  50
m = = 200  (g)

25



S mol ng c trong dung dch 1  :    n1 = 0,5   2 = 1  (mol).

S mol ng c trong dung dch 2 :    n2 = 1   3  = 3  (mol).

Th tch ca dung dch ng sau khi trn :  V = 2 + 3  = 5  (l).

Nng  mol ca dung dch ng sau khi trn :

1.  Nng  phn trm cho bit s gam cht tan c trong 100 gam 
dung dch : 

2.  Nng  mol cho bit s mol cht tan trong mt lt dung dch :  

Bi  tp 

1. Bng cch no c c 200 g  dung dch  BaCl2 5% ?

A.  Ho tan  1 90 g  BaCl2 trong 1 0 g  nc.

B.  Ho tan  1 0 g  BaCl2 trong 1 90 g  nc.

C.  Ho tan  1 00 g  BaCl2 trong 1 00 g  nc.

D.  Ho tan  200 g  BaCl2 trong 1 0 g  nc.

E.  Ho tan  1 0 g  BaCl2 trong 200 g  nc.

Tm kt qu ng.

2. Tnh nng  mol  ca 850 ml  dung  dch  c ho tan  20 g  KNO3.  Kt qu s l :

A.  0,233M ;           B.  23,3M ; C.  2,33M ;          D.  233M.

Tm p s ng.

M

n
C =   (m o l /l )

V

  
c t

d d

m
C % = 1 0 0%

m

M

3 +1 4
C  =  =  = 0, 8(M)

5 5
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3. Hy tnh  nng  mol  ca mi  dung dch  sau  :

a)  1  mol  KCl  trong  750 ml  dung  dch.

b)  0,5 mol  MgCl2 trong 1 ,5 l t dung dch.

c)  400 g  CuSO4 trong  4 l t dung  dch.

d)  0,06 mol  Na2CO3 trong 1 500 ml  dung dch.

4. Hy tnh  s mol  v s gam cht tan  trong mi  dung dch  sau  :

a)  1  l t dung  dch  NaCl  0,5M.

b)  500 ml  dung  dch  KNO3 2M.

c)  250 ml  dung dch  CaCl2 0,1 M.

d)  2  l t dung  dch  Na2SO4 0,3M.

5. Hy tnh  nng  phn trm ca nhng dung dch  sau  :

a)  20 g  KCl  trong 600 g  dung dch.

b)  32 g  NaNO3 trong 2 kg  dung dch.

c)  75 g  K2SO4 trong  1 500 g  dung dch.

6. Tnh s gam cht tan  cn  dng   pha ch mi  dung dch  sau  :

a)  2,5 l t dung dch  NaCl  0,9M.

b)  50 g  dung dch  MgCl2 4%.

c)  250 ml  dung dch  MgSO4 0,1 M.

7. nhit  25 oC,   tan  ca mui  n  l 36 g,  ca ng l 204 g.  Hy tnh  nng

 phn trm ca cc dung dch  bo ho mui  n  v ng  nhit  trn.
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Bi 43
(2  tit) Pha ch dung dch

Chng ta  bit cch tnh nng  dung dch.  Nhng lm th no
 pha ch c dung dch theo nng  cho trc ? Chng ta hy
tm hiu bi hc.

I Cch pha ch mt dung dch theo nng  

cho trc
Bi tp 1  

T mui CuSO4,  nc ct v nhng dng c cn thit,  hy tnh ton v gii

thiu cch pha ch :
a) 50 gam dung dch CuSO4 c nng  10%.

b) 50 ml dung dch CuSO4 c nng  1M.

Bi gii

a)  Tnh ton : Cch pha ch :

Tm khi lng cht tan :

Tm khi lng dung mi
(nc) :

mdm = mdd mct = 50 5  = 45 (g)

4CuSO

10  50
m  =  = 5  (g)

100

Cn ly 5  g CuSO4 khan (mu

trng) cho vo cc c dung tch
100 ml.  Cn ly 45  g (hoc ong
ly 45  ml)  nc ct,  ri  dn
dn vo cc v khuy nh.  c
50 g dung dch CuSO4 10%.

b)  Tnh ton : Cch pha ch :

Tnh s mol cht tan :

Khi lng ca 0,05  mol
CuSO4 :

mCuSO4
= 160  0,05 = 8  (g)

4CuSO

50  1
n = = 0, 05  (mol)

1000

Cn ly 8 g CuSO4 cho vo cc

thu tinh c dung tch 100 ml.  
dn dn nc ct vo cc v
khuy nh cho  50 ml 
dung dch.  Ta c 50 ml dung
dch CuSO4 1M.



I I Cch pha long mt dung dch theo nng 

cho trc 
Bi tp 2  

C nc ct v nhng dng c cn thit hy tnh ton v gii thiu cc cch
pha ch :

a) 100 ml dung dch MgSO4 0,4M t dung dch MgSO4 2M.

b) 150 g dung dch NaCl 2,5% t dung dch NaCl 10%.
Bi gii
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a)  Tnh ton : Cch pha ch :

Tm s mol cht tan c trong
100 ml dung dch MgSO4 0,4M :

Tm th tch dung dch 
MgSO4 2M trong  c cha

0,04 mol MgSO4 :

ml

1000 0, 04
V = = 20  (ml)

2

4MgSO

0, 4100
n = = 0, 04  (mol)

1000

ong ly 20 ml dung dch
MgSO4 2M cho vo cc chia 

c dung tch 200 ml.  Thm t t
nc ct vo cc n vch 
100 ml v khuy u,  ta c
100 ml dung dch MgSO4 0,4M.

b)  Tnh ton : Cch pha ch :

Tm khi lng NaCl c trong
150 g dung dch NaCl 2,5% :

Tm khi lng dung dch
NaCl ban u c cha 3,75  g
NaCl :

Tm khi lng nc cn dng
 pha ch :

mH2O
= 150 37,5  = 112,5  (g)

dd

100  3, 75
m = = 37, 5   (g)

10



NaCl

2, 5150
m = = 3, 75  (g)

100

Cn ly 37,5  g dung dch NaCl
10% ban u, sau   vo cc
hoc bnh tam gic c dung tch
vo khong 200 ml.

Cn ly 112,5  g nc ct hoc
ong 112,5  ml nc ct,  sau 
 vo cc ng dung dch NaCl
ni trn.  Khuy u,  ta c
150 g dung dch NaCl 2,5%.



Bi  tp 

1. Lm bay hi  60 g  nc t dung dch  c nng  1 5%,  c dung  dch  mi  c nng

 1 8%.  Hy xc nh  khi  lng ca dung dch  ban u.

2. un nh 20 g  dung dch  CuSO4 cho n khi  nc bay hi  ht,  ngi  ta thu  c

cht rn  mu trng l CuSO4 khan.  Cht ny c khi  lng l 3,6 g.  Hy xc nh

nng  phn trm ca dung dch  CuSO4.

3. Cn ly 1 0,6 g  Na2CO3 cho vo cc chia  c dung tch  500 ml.  Rt t t nc ct

vo cc cho n vch 200 ml.  Khuy nh cho Na2CO3 tan  ht,  ta c dung dch

Na2CO3.  Bit 1  ml  dung dch  ny cho khi  lng l 1 ,05 g.

Hy xc nh  nng  phn trm (C%) v nng  mol  ca dung dch  va pha 
ch c.

4*. Hy in  nhng gi tr  cha bit vo nhng   trng trong bng,  bng  cch thc

hin  cc tnh  ton theo mi  ct :

5*. Tm  tan  ca mt mui  trong nc bng phng php thc nghim,  ngi  ta c

c nhng kt qu sau  :

Nhit  ca dung  dch  mui  bo ho l 20 oC.

Chn s nung c khi  lng 60,26 g.

Chn s ng dung dch  mui  c khi  lng 86,26 g.

Khi  lng chn nung v mui  kt tinh  sau  khi  lm bay ht hi  nc l 66,26 g.

Hy xc nh   tan  ca mui   nhit  20 oC.
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Dd

i  lng

NaCl

(a)

Ca(OH)2
(b)

BaCl2
(c)

KOH

(d)

CuSO4

(e)

mct 30 g 0,148 g 3  g

mH2O 170 g

mdd 150 g

Vdd 200 ml 300 ml

Ddd (g/ml) 1 ,1 1 1 ,2 1 ,04 1 ,15  

C % 20 % 15 %

CM 2,5M



Bi 44 
(1  tit)

150

bi Luyn tp 8
Cng c cc khi nim : Nng  phn trm v nng  mol ca
dung dch.  Lm quen vi cc thao tc pha ch dung dch.  
Rn luyn k nng tnh ton.

I Kin thc

1 .  tan ca mt cht trong nc l g ? Nhng yu t no 

nh hng n  tan ?
a)  tan ca mt cht trong nc (S) l s gam cht  tan trong 100 g nc

 to thnh dung dch bo ho  nhit  xc nh.
Th d 

SNaCl(25 oC) = 36 g,  c ngha l :  25  oC, trong 100 g nc ch c th ho tan

ti a l 36 g NaCl  to ra dung dch NaCl bo ho.

b) Yu t nh hng n  tan ca mt cht trong nc l nhit  (i vi 
 tan ca cht kh trong nc cn ph thuc vo p sut).
Th d 
SNaCl(100 

o
C)        =   39,8  g,

SO2(20 
o
C, 1atm) =   0,005 g ; SO2(60 

o
C, 1atm)     =    0,001  g.

2.  Nng  dung dch  cho bit nhng g ?
a) Nng  phn trm ca dung dch (C%) cho bit s gam cht tan c trong

100 g dung dch :

Th d : Dung dch ng 20% cho bit trong 100 g dung dch c ho tan
20 g ng.

b) Nng  mol ca dung dch (CM) cho bit s mol cht tan c trong 1  lt dung dch :

Th d :  Dung dch H2SO4 0,5M cho bit trong 1  lt dung dch c ho tan

0,5  mol H2SO4.

3.  Cch pha ch dung dch  nh th no ?
 pha chmt dung dch theo nng  cho trc, ta thc hin theo hai bc sau :
Bc 1  :  Tnh cc i lng cn dng.
Bc 2  :  Pha ch dung dch theo cc i lng  xc nh.

M

n
C =  (mol/l)

V

ct

dd

m
C% =   100%

m




Th d :  Pha ch 200 g dung dch NaCl  20%.

Bc 1  :  Tm cc i lng lin quan.

Tm khi lng NaCl cn dng :  

Tm khi lng H2O cn dng :

Bc 2  :  Cch pha ch.

Cn 40 g NaCl khan cho vo cc.

Cn 160 g H2O (hoc ong 160 ml nc) cho dn dn vo cc v khuy cho

n khi NaCl tan ht,  ta c 200 g dung dch NaCl 20%.

I I Bi tp 

1. Cc k hiu  sau  cho chng ta bit nhng iu  g ?

a) SKNO3(20 
o
C) = 31 ,6 g  ; SKNO3(1 00 

o
C) = 246 g  ;

SCuSO4(20 
oC) = 20,7 g  ; SCuSO4(1 00 

oC) = 75,4 g  ;

b) SCO2(20 
o
C, 1atm) = 1 ,73 g  ; SCO2(60 

o
C,  1atm) = 0,07 g  ;

2. Bn em  pha long axit bng cch rt t t 20 g  dung dch  H2SO4 50% vo nc

v sau   thu  c 50 g  dung dch  H2SO4.

a)  Tnh  nng  phn  trm ca dung dch  H2SO4 sau  khi  pha long.  

b)  Tnh  nng  mol  ca dung dch  H2SO4 sau  khi  pha long,  bit dung dch  ny c

khi  lng ring l 1 ,1  g/cm3.

3. Bit SK2SO4(20 
o
C) = 1 1 ,1  g.  Hy tnh  nng  phn trm ca dung dch  K2SO4 bo

ho  nhit  ny.

4*. Trong 800 ml  ca mt dung dch  c cha 8 g  NaOH.

a)  Hy tnh  nng  mol  ca dung dch  ny.

b)  Phi  thm bao nhiu  mi l i l t nc vo 200 ml  dung  d ch  ny  c dung  d ch
NaOH  0, 1 M  ?

5. Hy trnh  by cch pha ch :
a)  400 g  dung dch  CuSO4 4%.
b)  300 ml  dung dch  NaCl  3M.

6. Hy trnh  by cch pha ch :
a)  1 50 g  dung dch  CuSO4 2% t dung dch  CuSO4 20%.
b)  250 ml  dung  dch  NaOH 0,5M t dung dch  NaOH 2M.

2H O dd ctm  = m    m  = 200   40 = 160 (g)

NaCl

200  20
m = = 40 (g)

100
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Bi 45 
(1  tit)

bi thc hnh 7
pha ch dung dch theo nng 
Bit cch tnh ton v pha ch nhng dung dch n gin theo 
nng .  

I  Pha ch dung dch
Hy tnh ton v pha ch cc dung dch sau :

1 )  50 g dung dch ng c nng  15%.

2) 100 ml dung dch natri clorua c nng  0,2M.

3) 50 g dung dch ng 5% t dung dch ng c nng  15%  trn.

4) 50 ml dung dch natri clorua c nng  0,1M t dung dch natri clorua

c nng  0,2M  trn.

Hng dn 

1 . Thc hnh 1
Phn tnh ton :

Khi lng cht tan (ng) cn dng l :  

Khi lng nc cn dng l :  50  7,5  = 42,5  (g).

Phn thc hnh :

Cn 7,5  g ng khan cho vo cc c dung tch 100 ml,  khuy u vi 
42,5  g nc, c 50 g dung dch ng 15%.

2. Thc hnh 2
Phn tnh ton :

S mol cht tan (NaCl) cn dng l :   

c khi lng l :  58,5   0,02 = 1 ,17 (g).

(mol) 0,02
1000

1000,2
nNaCl =



=

(g)  7,5
100

5015
mct =



=



Phn thc hnh :

Cn 1 ,17 g NaCl khan cho vo cc chia .  Rt t t nc vo cc v khuy
u cho n vch 100 ml,  c 100 ml dung dch NaCl 0,2M.

3. Thc hnh 3
Phn tnh ton :  

Khi lng cht tan (ng) c trong 50 g dung dch ng 5% l :

Khi lng dung dch ng 15% c cha 2,5  g ng l :

Khi lng nc cn dng l :  50  16,7 = 33,3  (g).

Phn thc hnh :

Cn 16,7 g dung dch ng 15% cho vo cc c dung tch 100 ml.  Thm 33,3 g
nc (hoc 33,3  ml) vo cc, khuy u, c 50 g dung dch ng 5%.

4. Thc hnh 4
Phn tnh ton :  

S mol cht tan (NaCl) c trong 50 ml dung dch 0,1M cn pha ch l :

Th tch dung dch NaCl 0,2M trong  c cha 0,005 mol NaCl l :

Phn thc hnh :  

ong 25  ml dung dch NaCl 0,2M cho vo cc chia .  Rt t t nc vo
cc n vch 50 ml.  Khuy u,  c 50 ml dung dch NaCl 0,1M.

I I  tng trnh

dd

1000  0, 005
V = = 25  (ml)

0, 2

(mol)  0,005
1000

500,1
nNaCl =



=

)g(  7,16
15

5,2100
mdd 



=

)g(  5,2
100

505
mct =



=
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Ph lc 1

mt s quy tc an ton 
cch s dng ho cht,
mt s dng c 
trong phng th nghim

I mt s quy tc an ton 
1 . Khi lm th nghim ho hc,  phi tuyt i tun theo cc quy tc an ton

trong phng th nghim v s hng dn ca thy c gio.

2. Khi lm th nghim cn trt t,  gn gng, cn thn, thc hin th nghim theo
ng trnh t quy nh.

3. Tuyt i khng lm  v,  khng  ho cht bn vo ngi v qun o.
n cn dng xong cn y np  tt la.

4. Sau khi lm th nghim thc hnh phi ra dng c th nghim, v sinh phng 
th nghim.

I I cch s dng ho cht
1 . Ho cht trong phng th nghim thng ng trong l c nt y kn,  pha

ngoi c dn nhn ghi tn ho cht.  Nu ho cht c tnh c hi,  trn nhn
c ghi ch ring.

2. Khng dng tay trc tip cm ho cht.

Khng  ho cht ny vo ho cht khc (ngoi ch dn).
Ho cht dng xong nu cn tha, khng c  tr li bnh cha.

3. Khng dng ho cht ng trong nhng l khng c nhn ghi r tn ho cht.

Khng nm hoc ngi trc tip ho cht.



i I I mt s dng c th nghim
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1
5
6

Nhm
hiroxit v
gc axit

Hiro v cc kim loi

H
I

K
I

Na
I

Ag
I

Mg
II

Ca
II

Ba
II

Zn
II

Hg
II

Pb
II

Cu
II

Fe
II

Fe
III

Al
III

OH t t k i t k k k k k k

Cl t/b t t k t t t t t i t t t t

NO3 t/b t t t t t t t t t t t t t

CH3COO t/b t t t t t t t t t t t i

= S t/b t t k t t k k k k k k

= SO3 t/b t t k k k k k k k k k

= SO4 t/kb t t i t i k t k t t t t

= CO3 t/b t t k k k k k k k

= SiO3 k/kb t t k k k k k k k k

 PO4 t/kb t t k k k k k k k k k k k

Bng tnh tan trong nc ca cc axit Baz mui     

t :  hp cht tan c trong nc.

k :  hp cht khng tan.

i :  hp cht t tan.

b :  hp cht bay hi hoc d phn hu thnh kh bay ln.

kb :  hp cht khng bay hi.

vch ngang   :  hp cht khng tn ti hoc b phn hu trong nc.

Ph lc 2
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mc lc

Trang

Bi 1 : M u mn Ho hc - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 3

Chng 1 : Cht nguyn t phn t

Bi 2 :  Cht -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 7   

Bi 3 :  Bi thc hnh 1  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 12

Bi 4 :  Nguyn t  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 14

Bi 5 :  Nguyn t ho hc  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 17

Bi 6 :  n cht v hp cht Phn t -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 22

Bi 7 :  Bi thc hnh 2  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 28

Bi 8 :  Bi luyn tp 1  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 29

Bi 9 :  Cng thc ho hc  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 32

Bi 10 :  Ho tr  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 35

Bi 11 :  Bi luyn tp 2  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 40

Chng 2 :  Phn ng ho hc

Bi 1 2 :  S bin i cht  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 45

Bi 13 :  Phn ng ho hc  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 48

Bi 14 :  Bi thc hnh 3  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 52

Bi 15 :  nh lut bo ton khi lng  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 53

Bi 16 :  Phng trnh ho hc  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 55

Bi 17 :  Bi luyn tp 3  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 59
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Chng 3 :  mol v tnh ton ho hc
Bi 18 :  Mol  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 63

Bi 19 :  Chuyn i gia khi lng, th tch v lng cht  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 66

Bi 20 :  T khi ca cht kh  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 68

Bi 21 :  Tnh theo cng thc ho hc  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 70

Bi 22 :  Tnh theo phng trnh ho hc  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 72

Bi 23 :  Bi luyn tp 4  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 77

Chng 4 :  oxi khng kh

Bi 24 :  Tnh cht ca oxi  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 81

Bi 25 :  S oxi ho Phn ng ho hp ng dng ca oxi  -  -  -  -  -  -  -  -  -  -  -  -  -  - 85

Bi 26 :  Oxit  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 89

Bi 27 :  iu ch kh oxi Phn ng phn hu  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 92

Bi 28 :  Khng kh S chy  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 95

Bi 29 :  Bi luyn tp 5  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 100

Bi 30 :  Bi thc hnh 4  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 102

Chng 5 :  hiro nc

Bi 31 :  Tnh cht ng dng ca hiro  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 105

Bi 32 :  Phn ng oxi ho kh  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 110

Bi 33 :  iu ch kh hiro Phn ng th  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 114

Bi 34 :  Bi luyn tp 6  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 118

Bi 35 :  Bi thc hnh 5  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 120

Bi 36 :  Nc  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 121

Bi 37 :  Axit Baz Mui  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 126

Bi 38 :  Bi luyn tp 7  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 131

Bi 39 :  Bi thc hnh 6  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 133



chng 6 :  dung dch

Bi 40 :  Dung dch  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 135

Bi 41 :   tan ca mt cht trong nc  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 139

Bi 42 :  Nng  dung dch  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 143

Bi 43 :  Pha ch dung dch  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 147

Bi 44 :  Bi luyn tp 8  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -150

Bi 45 :  Bi thc hnh 7  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -152

ph lc 1

Mt s quy tc an ton Cch s dng ho cht,  mt s dng c

trong phng th nghim  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 154

Ph lc 2

Bng tnh tan trong nc ca cc axit baz mui  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 156

159



160

Chu trch nhim xut bn : Ch tch Hi ng Thnh vin kim Tng Gim c NG TRN I
Ph Tng Gim c kim Tng bin tp v vn hng

Bin tp ln u : v th xuyn -  phng phng lin

Bin tp ti bn : phm kiu duyn -  l thanh phong 

Bin tp m thut :  phan hng

Thit k sch :  phan hng

Trnh by ba : t thanh tng

Sa bn in : phm kiu duyn

Ch bn : Cng ty c phn m thut v truyn thng

ho hc 8
M s :  2H807T4

In  . . . . . . . . . . . . .  cun,  kh 1 7 x 24 cm.
In  ti  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
S in  :  . . . . . . . . . . . . .  S XB :  01 -201 4/CXB/237-1 062/GD.  
In  xong v np lu  chiu  thng . . .  nm 201 4.




