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1.0	 Introduction
This syllabus is a revised version which has been prepared to replace that of 1997 
which has phased out.  The revision process focused on change in paradigm from 
that of content based to competence based curriculum.  Moreover, the revision was 
inevitable due to the fact that the1997 syllabus did not sufficiently consider the 
current social, cultural, global, technological, subject biases and cross cutting issues 
taking place worldwide but particularly in Tanzanian Society.

In addition, the revision has also taken into consideration the requirements for the 
Secondary Education Development Plan (SEDP). This syllabus has been introduced 
for implementation from January 2007.

2.0	 Aims and Objectives of Education in Tanzania
The general aims and objectives of education in Tanzania are to:

a)	 guide and promote the development and improvement of the personalities of 
the citizens of Tanzania, their human resources and effective utilization of those 
resources in bringing about individual and national development;

b)	 promote the acquisition and appreciation of the culture, customs and traditions 
of the peoples of Tanzania;

c)	 promote the acquisition and appropriate use of literacy, social, scientific, 
vocational, technological, professional and other forms of knowledge, skills 
and attitudes for the development and improvement of the condition of man 
and society;

d)	 develop and promote self-confidence and an inquiring mind, understanding and 
respect for human dignity and human rights and readiness to work hard for 
personal self advancement and national development;

e)	 promote and expand the scope of acquisition, improvement and upgrading 
of mental, practical, productive and other skills needed to meet the changing 
needs of industry and the economy;

f)	 enable every citizen to understand the fundamentals of the National Constitution 
as well as the enshrined human and civic rights, obligations and responsibilities;

g)	 promote love and respect for work, self and wage employment and improved 
performance in the production and service sectors;

h)	 ciples of national ethic and integrity, national and international cooperation, 
peace and justice through the study, understanding and adherence to provisions 
of the national constitution and other international basic charters.
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i)	 enable a rational use, management and conservation of the environment. 

3.0	 Aims and Objectives of Secondary Education
In Tanzania, secondary education refers to post primary formal education offered to 
the learners who successfully complete seven years of primary education and have 
met the requisite entry qualifications.

The aims and objectives of secondary education are to:

a)	 consolidate and broaden the scope of baseline ideas, knowledge, skills and 
attitudes acquired and developed at the primary education level;

b)	 enhance further development and appreciation of national unity, identity and 
ethic, personal integrity, respect for and readiness to work, human rights, 
cultural and moral values, customs, traditions and civic responsibilities and 
obligations;

c)	 promote the development of competency in linguistic ability and effective use 
of communication skills in Kiswahili and at least one foreign language;

d)	 provide opportunities for the acquisition of knowledge, skills, attitudes and 
understanding in prescribed or selected fields of study;

e)	 prepare students for tertiary and higher education, vocational, technical and 
professional training;

f)	 inculcate a sense and ability for self-study, self-confidence and self-advancement 
in new frontiers of science and technology, academic and occupational 
knowledge and skills;

g)	 prepare the students to join the world of work.

4.0	 General Subject Competences
By the end of the four years course, the student should have ability to:

a)	 develop knowledge in Chemistry by doing various activities and experiments;
b)	 apply chemical symbols, formulae and equations to communicate in Chemistry;
c)	 apply Chemistry knowledge skills and principles to solve daily life problems;
d)	 using science and technological skills in conserving and making sustainable 

use of the environment.
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5.0	 General Subject Objectives
By the end of the four years course, the student should be able to:

a)	 design and perform experiments;
b)	 understand symbols, formulae and equations to communicate in Chemistry;
c)	 acquire Chemistry skills, knowledge and principles to solve daily life problems;
d)	 appreciate the application of scientific principles and knowledge in exploitation 

of natural resources with conservation of environment.

6.0	 Structure and Organization of the Syllabus
This Chemistry syllabus has a slightly different structure compared to that of 1997.  
The following changes were added for improvement:

a)	 General competences for the whole course.
b)	 Competences for each level i.e. Form One to Form Four.
c)	 Suggested areas for assessment.
d)	 Number of periods per sub-topic.

6.1	 Class Level Objectives
For each competence intended to be achieved, one or more objectives have been 
stated in order to achieve it.  The general objectives for Form One to Form Four 
are stated in general terms to indicate the scope of content to be covered within 
each level.

6.2	 Class Level Competences
Competences are skills, knowledge and attitudes attained by the learner during 
the learning process. Competences have been stated for each class/level of 
Chemistry course.  The class level objectives are derived from the class level 
competences.

6.3	 Topics
The topics have been derived from the class level competences and objectives.  
Most topics in the 1997 Chemistry syllabus have been retained. Important 
content from Cross-cutting Issues (CCI) has been integrated.  Topics have been 
rearranged to attain a logical order, starting from the simple to the most difficult 
ones.  Both block and spiral arrangements of topics have been used.



viii

6.4	 Sub – Topics
Topics have been divided into sub-topics.  Each subtopic comprises of a portion 
of the content of the topic in question.  The sub-topics have also been arranged 
to attain a logical order and facilitate learning.

6.5	 Specific Objectives
Each sub-topic has one or more specific objectives.  These specific objectives are 
the expected outcomes in classroom instruction.  They also reflect the process 
to attain competences within the cognitive, affective and psychomotor domains.

6.6	 Teaching and Learning Strategies
The column of teaching and learning strategies indicates what the teacher 
and students are expected to be doing in the process of teaching and learning.  
Students are encouraged to work in small groups for maximum participatory 
and cooperative learning.  The teacher shall assume the role of a facilitator to 
promote, guide and help students’ learning activities.  The whole teaching and 
learning process should be participatory and interactive, where the student learns 
by doing a series of logical activities.

These suggested teaching and learning (T/L) strategies are not exhaustive.  
The teacher and students may use any other T/L strategies which suit the T/L 
environment and the available T/L resources to teach a particular topic.

6.7	 Teaching and Learning Resources
In the teaching of Chemistry a variety of teaching – learning resources will 
be needed in quality and quantity.  In case the commercial T/L resources are 
not available, the teacher should work with students to collect or improvise 
alternative resources available in their environment. 

6.8	 Assessment
For every specific instructional objective, there is/are some suggested questions 
or areas for assessment.  Formative and summative assessment should be geared 
towards mastering all the competences and skills developed within the course.
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6.9	 Number of Periods
Number of periods is an estimated time to be used to teach a given topic/sub-
topic. Each period is 40 minutes.  The numbers of periods have been taken 
into account the time needed to adequately cover the sub-topic. Some topics 
need more time than others depending on the nature and weight of the topic. 
The teacher is advised to make maximum use of time allocated in classroom 
instruction. Lost instructional time should always be compensated for.
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FORM ONE

CLASS LEVEL COMPETENCES
Student should have the ability to:

1.	 use Chemistry skills and knowledge in daily life;
2.	 work safely in a Chemistry laboratory;
3.	 design and carrying out simple Chemistry experiments;
4.	 apply the Scientific Procedure to carry out investigations in Chemistry;
5.	 use various Chemistry apparatus properly to perform different activities and 

experiments;
6.	 apply different methods to separate mixtures into pure components; and
7.	 deal with nature and properties of matter.

CLASS LEVEL OBJECTIVES
By the end of Form One Chemistry Course, the student should be able to:

a)	 explain the importance of Chemistry in daily life;
b)	 carry out Chemistry activities safely and efficiently;
c)	 use various laboratory apparatus;
d)	 explain the nature and properties of matter;
e)	 separate various mixtures using variety of methods;
f)	 differentiate physical from chemical changes of matter; and
g)	 use scientific procedures in carrying out investigations.
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r t
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r t
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ra
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 p
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r t
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 p
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 p
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r t
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 c
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 o
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 c
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.
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 p

ra
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.
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 c
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l b
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m
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f d
iff

er
en

t t
yp

es
 

of
 b

ur
ne

rs
 to

 p
ro

du
ce

 
lu

m
in

ou
s a

nd
 n

on
-

lu
m

in
ou

s fl
am

es
. 

•	
B

un
se

n 
bu

rn
er

•	
C

ha
rc

oa
l b
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t b
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om

 d
iff

er
en

t f
ue

l 
bu

rn
er

s?

4

b)
	s

ta
te

 th
e 

us
es

 o
f 

di
ffe

re
nt

 ty
pe

s o
f 

fla
m

es
.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 h
ow

 
di

ffe
re

nt
 fl

am
es

 a
re

 
us

ed
, i

nc
lu

di
ng

:
•	

fla
m

e 
te

st
s o

f 
el

em
en

ts
;

•	
pr

od
uc

tio
n 

of
 li

gh
t; 

an
d

•	
pr

od
uc

tio
n 

of
 h

ea
t.

ii)
	S

tu
de

nt
s i

n 
gr

ou
ps

 
to

 st
at

e 
th

e 
us

es
 o

f 
di

ffe
re

nt
 ty

pe
s o

f 
fla

m
es

. 

•	
B

un
se

n 
bu

rn
er

•	
C

ha
rc

oa
l b

ur
ne

r
•	

K
er

os
en

e 
st

ov
e

•	
Sp

iri
t b

ur
ne

r
•	

K
er

os
en

e 
fu

el

Is
 th

e 
st

ud
en

t a
bl

e 
to

 st
at

e 
th

e 
us

es
 

of
 b

ot
h 

lu
m

in
ou

s 
an

d 
no

n-
lu

m
in

ou
s 

fla
m
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0	
T

H
E

 S
C

IE
N

T
IF

IC
 

PR
O

C
E

D
U

R
E

4.
1	

Si
gn

ifi
ca

nc
e 

of
 th

e 
Sc

ie
nt

ifi
c 

Pr
oc

ed
ur

e

A
 st

ud
en

t s
ho

ul
d 

be
 

ab
le

 to
:

a)
	e

xp
la

in
 th

e 
co

nc
ep

t o
f 

sc
ie

nt
ifi

c 
pr

oc
ed

ur
e.

i)	
A

 te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 d

is
cu

ss
 th

e 
m

ea
ni

ng
 o

f t
he

 sc
ie

nt
ifi

c 
pr

oc
ed

ur
e.

ii)
	S

tu
de

nt
 in

 g
ro

up
 to

 
di

sc
us

s t
he

 c
on

ce
pt

 o
f 

sc
ie

nt
ifi

c 
pr

oc
ed

ur
e.

 

W
al

l c
ha

rt 
sh

ow
in

g 
th

e 
st

ep
s o

f t
he

 
sc

ie
nt

ifi
c 

pr
oc

ed
ur

e.
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 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 th
e 

co
nc

ep
t o

f s
ci

en
tifi

c 
pr

oc
ed

ur
e?

2

b)
	e

xp
la

in
 th

e 
im

po
rta

nc
e 

of
 

th
e 

Sc
ie

nt
ifi

c 
Pr

oc
ed

ur
e.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 
ho

w
 th

e 
Sc

ie
nt
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c 

Pr
oc

ed
ur

e 
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se

d 
in

 
ca

rr
yi

ng
 o

ut
 sy

st
em

at
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in

ve
st

ig
at
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.
ii)

	S
tu

de
nt

 in
 g

ro
up
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di
sc

us
s t

he
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rta

nc
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of
 sc

ie
nt

ifi
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pr
oc

ed
ur
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W
al

l c
ha

rt 
sh

ow
in

g 
th
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st

ep
s o

f t
he
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ci
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c 
Pr

oc
ed
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st

ud
en
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 to
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xp

la
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th
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po
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ie
nt
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Pr
oc
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M
ai
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St

ep
s o
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ie
nt
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Pr
oc

ed
ur

e
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 st
ud

en
t s

ho
ul
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le
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 d
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cr
ib
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ea

ch
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ep

 o
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 sc

ie
nt

ifi
c 

pr
oc

ed
ur
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Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en
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 d
is

cu
ss

 th
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fo
llo

w
in

g 
st

ep
s o

f t
he

 
Sc

ie
nt

ifi
c 

Pr
oc

ed
ur

e:
•	

O
bs

er
va

tio
n 

of
 a

 c
he

m
ic

al
 

ph
en

om
en

on
,

•	
St

at
em

en
t o

f a
 

pr
ob

le
m
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W
al

l c
ha

rt 
sh

ow
in

g 
th

e 
st

ep
s o

f t
he

 sc
ie

nt
ifi

c 
pr

oc
ed

ur
e

Is
 th

e 
st

ud
en

t 
ab

le
 to

 d
es

cr
ib

e 
ea

ch
 o

f t
he

 st
ep

s 
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 th
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Sc
ie

nt
ifi

c 
Pr

oc
ed

ur
e?
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•	
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er

va
tio

n 
an
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co

lle
ct

io
n 

of
 d

at
a,

•	
D

at
a 

an
al

ys
is

 a
nd

 
in

te
rp

re
ta

tio
n,

 a
nd

•	
M

ak
in

g 
in

fe
re

nc
es

 
an

d 
co

nc
lu

si
on

s.
ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 to

 
di

sc
us

s t
he

 st
ep

s o
f t

he
 

sc
ie

nt
ifi

c 
pr

oc
ed

ur
e.

 

4.
3	

A
pp

lic
at

io
n 

of
 th

e 
Sc

ie
nt

ifi
c 

Pr
oc

ed
ur

e.
A

 st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

 u
se

 th
e 

sc
ie

nt
ifi

c 
pr

oc
ed

ur
e 

to
 c

ar
ry

 o
ut

 
in

ve
st

ig
at

io
ns

 in
 

C
he

m
is

try
.

i)	
Th

e 
te

ac
he

r t
o 

su
pe

rv
is

e 
st

ud
en

ts
’ p

ro
je

ct
s.

ii)
	S

tu
de

nt
s t

o 
ap

pl
y 

th
e 

sc
ie

nt
ifi

c 
pr

oc
ed

ur
e 

to
 

ca
rr

y 
ou

t a
 p

ro
je

ct
 o

n 
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C
he

m
is

try
 p

ro
bl

em
.  

Pi
ct

ur
es

 sh
ow

in
g 

sc
ie

nt
is

ts
 c

ar
ry

in
g 

 o
ut

 
sc

ie
nt

ifi
c 

pr
oj

ec
ts
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 th

e 
st

ud
en

t a
bl
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to

 a
pp

ly
 sc

ie
nt

ifi
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pr
oc

ed
ur
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 c
ar

ry
 

ou
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 C
he

m
is

try
 

in
ve

st
ig

at
io

n?
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0	

M
AT

T
E

R
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1	
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ce

pt
 o

f M
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te
r

A
 st

ud
en

t s
ho

ul
d 

be
 

ab
le

 to
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xp
la

in
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e 
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nc
ep

t o
f m

at
te
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i)	
A

 te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 th
ro

ug
h 

qu
es

tio
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 a
nd

 a
ns

w
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 d
is

cu
ss

 th
e 

m
ea

ni
ng

 
of

 m
at

te
r.

ii)
	S

tu
de

nt
s t

o 
ex

pl
ai

n 
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e 
m

ea
ni

ng
 o

f m
at

te
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•	
So

lid
s
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Li
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id
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 th
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ud
en
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 th
e 

m
ea

ni
ng

 o
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at
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2	
St

at
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 o
f M

at
te

r
A

 st
ud

en
t s

ho
ul

d 
be

 
ab

le
 to

:
a)

	d
es

cr
ib

e 
th

e 
th

re
e 

st
at

es
 o

f m
at

te
r.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 a
pp

ly
 th

e 
ki

ne
tic

 n
at

ur
e 

of
 m

at
te

r 
to

 e
xp

la
in

 th
e 

ex
is

te
nc

e 
of

 m
at

te
r i

n 
th

e 
th

re
e 

st
at

es
; s

ol
id

, l
iq

ui
d 

an
d 

ga
s.

ii)
	S

tu
de

nt
 in

 g
ro

up
s t

o 
de

sc
rib

e 
th

e 
th

re
e 

st
at

es
 

of
 m

at
te

r. 
 

•	
M

ai
ze

 g
ra

in
s

•	
B

ot
tle

 w
ith

 li
d

•	
B

ot
tle

 o
r j

ar
 w

ith
 g

as

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
es

cr
ib

e 
ea

ch
 o

f 
th

e 
th

re
e 

st
at

es
 o

f 
m

at
te

r?

6

b)
	c

ha
ng

e 
on

e 
st

at
e 

of
 m

at
te

r t
o 

an
ot

he
r.

i)	
Th

e 
te

ac
he

r t
o 

de
m

on
st

ra
te

 th
e 

ch
an

ge
s 

of
 m

at
te

r f
ro

m
 o

ne
 st

at
e 

to
 a

no
th

er
.

ii)
	S

tu
de

nt
s t

o 
pe

rf
or

m
 

ex
pe

rim
en

ts
 o

n 
th

e 
ch

an
ge

 o
f m

at
te

r f
ro

m
 

on
e 

st
at

e 
to

 a
no

th
er

. 

•	
Ic

e
•	

St
ov

e
•	

W
at

er
•	

K
et

tle
•	

Ev
ap

or
at

in
g 

ba
si

n

Is
 th

e 
st

ud
en

t a
bl

e 
to

 c
ha

ng
e 

on
e 

st
at

e 
of

 m
at

te
r t

o 
an

ot
he

r?

c)
	E

xp
la

in
 th

e 
im

po
rta

nc
e 

of
 

ch
an

gi
ng

 o
ne

 
st

at
e 

of
 m

at
te

r t
o 

an
ot

he
r.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
 

st
ud

en
ts

 to
 d

is
cu

ss
 th

e 
ad

va
nt

ag
es

 o
f c

ha
ng

in
g 

on
e 

st
at

e 
of

 m
at

te
r t

o 
an

ot
he

r, 
fo

r e
xa

m
pl

e:

•	
Pi

ct
ur

es
 o

f:
•	

re
fr

ig
er

at
or

•	
pe

tro
le

um
 re

fin
er

y 
pl

an
t; 

an
d

•	
m

et
al

lu
rg

ic
al

 fa
ct

or
y

•	
D

ry
in

g 
cl

ot
he

s

Is
 th

e 
st

ud
en

t 
ab

le
 to

 e
xp

la
in

 
th

e 
im

po
rta

nc
e 

of
 c

ha
ng

in
g 

on
e 

st
at

e 
of

 m
at

te
r t

o 
an

ot
he

r?
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to
 fo

rm
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m
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tu
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,
•	

ev
ap

or
at

io
n 

of
 d

ry
 

th
in

gs
,

•	
fo

rm
at

io
n 

of
 ic

e 
in

 
re

fr
ig

er
at

or
s, 

an
d

•	
m

el
tin

g 
of

 m
et

al
s t

o 
fo

rm
 a

llo
ys

.
ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 to

 
di

sc
us

s t
he

 a
dv

an
ta

ge
s 

of
 c

ha
ng

in
g 

on
e 

st
at

e 
of

 
m

at
te

r t
o 

an
ot

he
r. 

5.
3	

Ph
ys

ic
al

 a
nd

 C
he

m
ic

al
 

C
ha

ng
es

A
 st

ud
en

t s
ho

ul
d 

be
 

ab
le

 to
:

a)
	d

es
cr

ib
e 

th
e 

ch
ar

ac
te

ris
tic

s o
f a

 
ph

ys
ic

al
 c

ha
ng

e.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 
th

e 
m

ea
ni

ng
 a

nd
 

ch
ar

ac
te

ris
tic

s o
f 

ph
ys

ic
al

 c
ha

ng
es

.
ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 

to
 d

is
cu

ss
 th

e 
ch

ar
ac

te
ris

tic
s o

f a
 

ph
ys

ic
al

 c
ha

ng
e.

  

•	
Su

ga
r

•	
Ta

bl
e 

sa
lt

•	
H

ea
t s

ou
rc

e
•	

K
et

tle
•	

C
ha

lk
•	

Pe
st

le
 a

nd
 m

or
ta

r
•	

M
ag

ne
t

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
es

cr
ib

e 
th

e 
ch
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ac

te
ris

tic
s o

f 
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 c

ha
ng
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?
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he
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de
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st

ra
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n 
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w
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o 

ca
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y 
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t t
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ex
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 o
n 

ph
ys
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al

 
ch

an
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s, 
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cl
ud
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•	
m

el
tin

g 
of

 ic
e,

•	
bo

ili
ng

 o
f w

at
er

,
•	

co
nd

en
sa

tio
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of
 

st
ea

m
,

•	
fo

rm
at

io
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of
 ic

e,
•	

m
ag

ne
tiz

at
io

n 
of

 
iro

n,
•	

su
bl

im
at
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of
 so

lid
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di

ne
,

•	
gr
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ng
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f c
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lk
,

•	
di
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ol

vi
ng

 su
ga

r o
r 

sa
lt 

in
 w

at
er

, a
nd

•	
ev

ap
or

at
io

n.
ii)
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tu

de
nt

s t
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pe
rf

or
m

 
ex
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rim

en
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 o
n 

ph
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ic
al
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an
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.  

•	
Su
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r
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Ta

bl
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sa
lt
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K
et
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C
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t
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cr
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ch
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al

 c
ha

ng
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i)	
Th
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te

ac
he
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FORM TWO

CLASS LEVEL COMPETENCES
Student should have the ability to:

1.	 prepare and test properties of simple gases in the laboratory;
2.	 treat and purify water with environmental consideration;
3.	 use fuels efficiently and sustainability with environmental consideration; and
4.	 apply periodicity to explain characteristics of elements.

CLASS LEVEL OBJECTIVES
By the end of Form Two course, the student should be able to:

a)	 explain preparation and properties of simple gases;
b)	 treat, purify and use water while conserving the environment.
c)	 recognize the importance of efficiency and sustainability in using fuels;
d)	 promote the use of fuels with environmental consideration; and 
e)	 explain the structure of an atom and periodic trend.
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og

as
 p

la
nt

.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

w
or

ki
ng

 m
ec

ha
ni

sm
 o

f a
 

bi
og

as
 p

la
nt

.
ii)

	S
tu

de
nt

s t
o 

ex
pl

ai
n 

th
e 

w
or

ki
ng

 m
ec

ha
ni

sm
 o

f 
bi

og
as

 p
la

nt
. 

W
al

l c
ha

rts
 a

nd
 p

ic
tu

re
s 

sh
ow

in
g 

a 
bi

og
as

 p
la

nt
 

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 th
e 

w
or

ki
ng

 m
ec

ha
ni

sm
 

of
 a

 b
io

ga
s p

la
nt

?

4

b)
	c

on
st

ru
ct

 a
 m

od
el

 o
f a

 
bi

og
as

 p
la

nt
.

i)	
Th

e 
te

ac
he

r t
o 

as
si

st
 

st
ud

en
ts

 to
 c

on
st

ru
ct

 a
 

m
od

el
 o

f a
 b

io
ga

s p
la

nt
.

ii)
	S

tu
de

nt
s t

o 
co

ns
tru

ct
 a

 
m

od
el

 o
f a

 b
io

ga
s p

la
nt

.
iii

)	S
tu

de
nt

s u
nd

er
 te

ac
he

rs
’ 

su
pe

rv
is

io
n 

to
 c

on
st

ru
ct

 a
 

sm
al

l b
io

ga
s p

la
nt

.

B
io

ga
s p

la
nt

 m
od

el
, 

w
at

er
, p

ip
es

, c
on

cr
et

e,
 

se
w

ag
e,

 c
ow

 d
un

g,
 

an
im

al
/p

la
nt

 w
as

te

Is
 th

e 
st

ud
en

t a
bl

e 
to

 c
on

st
ru

ct
 a

 
si

m
pl

e 
m

od
el

 o
f a

 
bi

og
as

 p
la

nt
?

c)
	e

xp
la

in
 th

e 
us

e 
of

 b
io

ga
s i

n 
en

vi
ro

nm
en

ta
l 

co
ns

er
va

tio
n.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

us
es

 o
f b

io
ga

s i
n 

da
ily

 
lif

e.
ii)

	S
tu

de
nt

s t
o 

di
sc

us
s t

he
 

us
es

 o
f b

io
ga

s a
s a

n 
en

vi
ro

nm
en

ta
l f

rie
nd

ly
 

ty
pe

 o
f f

ue
l.

W
al

l c
ha

rt 
sh

ow
in

g 
us

es
 

of
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io
ga

s
Is

 th
e 

st
ud

en
t 
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 to
 e

xp
la

in
 

th
e 

us
es

 o
f b

io
ga

s 
in

 e
nv

iro
nm

en
ta

l 
co

ns
er

va
tio
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5.

0	
AT

O
M

IC
 

ST
R

U
C

T
U

R
E

5.
1	

Th
e 

at
om

A
 st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
	e

xp
la

in
 D

al
to

n 
co

nt
rib

ut
io

n 
to

 a
to

m
ic

 
st

ru
ct

ur
e.

i)	
St

ud
en

ts
 to

 d
iv

id
e 

a 
so

lid
 su

bs
ta

nc
e 

in
to

 fi
ne

 
in

di
vi

si
bl

e 
pa

rti
cl

es
.

ii)
	A

 te
ac

he
r t

o 
le

ad
 st

ud
en

ts
 

to
 d

is
cu

ss
 D

al
to

n’
s 

co
nt

rib
ut

io
n 

ab
ou

t t
he

 
st

ru
ct

ur
e 

of
 a

n 
at

om
.

Pi
ec

es
 o

f c
ha

lk
, m

ar
bl

e 
ch

ip
s, 

m
or

ta
r a

nd
 p

es
tle

, 
an

d 
pa

pe
r

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 th
e 

D
al

to
n 

co
nt

rib
ut

io
n 

to
 a

to
m

ic
 st

ru
ct

ur
e?

2

b)
	e

xp
la

in
 th

e 
m

od
er

n 
co

nc
ep

t o
f D

al
to

n’
s 

at
om

ic
 st

ru
ct

ur
e.

i)	
St

ud
en

ts
 to

 a
na

ly
se

 th
e 

D
al

to
n’

s A
to

m
ic

 T
he

or
y.

ii)
	T

he
 te

ac
he

r t
o 

le
ad

 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

m
od

er
n 

co
nc

ep
t o

f 
D

al
to

n’
s a

to
m

ic
 st

ru
ct

ur
e.

•	
W

al
l c

ha
rts

 a
nd

 
pi

ct
ur

es
 sh

ow
in

g 
D

al
to

ns
 a

to
m

ic
 

st
ru

ct
ur

e
•	

M
od

er
n 

Pe
rio

di
c 

Ta
bl

e

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 th
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m
od

er
n 

co
nc

ep
t 

of
 D

al
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n’
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to
m

ic
 

st
ru
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ur
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5.
2	

Su
b-

at
om

ic
 p
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tic
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s

A
 st

ud
en

t s
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ul
d 

be
 a

bl
e 

to
:

a)
	i

de
nt

ify
 su

b-
at

om
ic

 
pa

rti
cl

es
 in

 a
n 

at
om

.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en
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 to

 id
en

tif
y 

th
e 

po
si

tio
n 

of
 su

b-
at

om
ic

 
pa

rti
cl

es
 in

 a
n 

at
om

.
ii)

	S
tu

de
nt

s t
o 

id
en

tif
y 

th
e 

po
si

tio
n 

of
 su

b-
at

om
ic

 
pa

rti
cl

es
 in

 a
n 

at
om
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Pi
ct

ur
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, m
od
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Is
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e 

st
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en
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bl
e 

to
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en
tif

y 
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b-
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ic
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ar

tic
le
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?
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b)

	e
xp

la
in

 th
e 

pr
op

er
tie

s 
of

 e
ac

h 
pa

rti
cl

e 
in

 a
n 

at
om

.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

pr
op

er
tie

s o
f e

ac
h 

pa
rti

cl
e 

in
 a

n 
at

om
.

ii)
	S

tu
de

nt
s t

o 
ex

pl
ai

n 
th

e 
pr

op
er

tie
s o

f e
ac

h 
pa

rti
cl

e 
in

 a
n 

at
om

.

M
od

el
 o

f a
n 

at
om

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 th
e 

pr
op

er
tie

s o
f e

ac
h 

pa
rti

cl
e 

in
 a

n 
at

om
?

5.
3	

El
ec

tro
ni

c 
ar

ra
ng

em
en

ts
A

 st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

	d
et

er
m

in
e 

a 
m

ax
im

um
 n

um
be

r o
f 

el
ec

tro
ns

 in
 th

e 
sh

el
ls

.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 e
st

ab
lis

h 
th

e 
m

ax
im

um
 n

um
be

r o
f 

el
ec

tro
ns

 in
 th

e 
sh

el
ls

.
ii)

	S
tu

de
nt

s t
o 

de
te

rm
in

e 
th

e 
m

ax
im

um
 n

um
be

r o
f 

el
ec

tro
ns

 in
 th

e 
sh

el
ls
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A
to

m
ic

 d
ia

gr
am
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Is

 th
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st
ud

en
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bl
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to
 d

et
er

m
in

e 
th

e 
m

ax
im

um
 n

um
be

r 
of

 e
le

ct
ro

ns
 in

 a
 

sh
el

l?

10

b)
	d

ra
w

 e
ne

rg
y 

sh
el

l 
di

ag
ra

m
s.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en
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 to

 d
ra

w
 e

ne
rg

y 
sh

el
l d

ia
gr

am
s o

f 
co

m
m

on
 a

to
m

s.
ii)

	S
tu

de
nt

s t
o 

dr
aw

 e
ne

rg
y 

sh
el

l d
ia

gr
am

s o
f 

co
m

m
on

 a
to

m
. 

•	
A

to
m

ic
 d

ia
gr

am
s

•	
W

al
l c

ha
rts

 sh
ow

in
g 

en
er

gy
 sh

el
l d

ia
gr

am

Is
 th

e 
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ud
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 d
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rg

y 
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l d
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5.

4	
A

to
m

ic
 n

um
be

r, 
m

as
s n

um
be

r a
nd

 
is

ot
op

e.

A
 st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
	r

el
at

e 
at

om
ic

 n
um

be
r 

w
ith

 n
um

be
r o

f 
pr

ot
on

s.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

th
e 

at
om

ic
 n

um
be

r a
nd

 
nu

m
be

r o
f p

ro
to

ns
. 

ii)
	S

tu
de

nt
s t

o 
di

sc
us

s t
he

 
re

la
tio

ns
hi

p 
be

tw
ee

n 
th

e 
at

om
ic

 n
um

be
r a

nd
 

nu
m

be
r o

f p
ro

to
ns

.

M
od

el
s, 

ch
ar

ts
 a

nd
 

pi
ct

ur
es

 sh
ow

in
g 

th
e 

at
om

ic
 n

um
be

r o
f 

el
em

en
ts

Is
 th

e 
st

ud
en

t a
bl

e 
to

 re
la

te
 a

to
m

ic
 

nu
m

be
r w

ith
 

nu
m

be
r o

f p
ro

to
ns

?

10

b)
	c

al
cu

la
te

 m
as

s 
nu

m
be

r o
f a

n 
at

om
 

fr
om

 n
um

be
r o

f 
pr

ot
on

s a
nd

 n
eu

tro
ns

.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 o

n 
ho

w
 to

 
ob

ta
in

 m
as

s n
um

be
r f

ro
m

 
nu

m
be

r o
f p

ro
to

ns
 a

nd
 

ne
ut

ro
ns

.
ii)

	S
tu

de
nt

s t
o 

pr
ac

tic
e 

ho
w

 
to

 o
bt

ai
n 

m
as

s n
um

be
r 

fr
om

 n
um

be
r o

f p
ro

to
ns

 
an

d 
ne

ut
ro

ns
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W
al

l c
ha

rts
 sh

ow
in

g 
th

e 
nu

m
be

r o
f p

ro
to

ns
 a

nd
 

ne
ut
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ns

 o
f e
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m

en
ts

Is
 th
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st

ud
en

t a
bl

e 
to

 c
al
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te
 m
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nu
m

be
r o

f a
n 

at
om

 fr
om

 n
um

be
r 

of
 p

ro
to

ns
 a

nd
 

ne
ut

ro
ns

?

c)
	e

xp
la

in
 th

e 
co

nc
ep

t o
f 

is
ot

op
e.

i)	
St

ud
en

ts
 to

 id
en

tif
y 

is
ot

op
es

 o
f s

om
e 

co
m

m
on

 e
le

m
en

ts
.

ii)
	T

he
 te

ac
he

r t
o 

le
ad

 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

co
nc

ep
t o

f i
so

to
pe

.

W
al

l c
ha

rts
 sh

ow
in

g 
is

ot
op

es
 o

f c
ar

bo
n,

 
ch

lo
rin

e,
 o

xy
ge

n 
an

d 
hy

dr
og

en

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 th
e 
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nc

ep
t o

f i
so

to
pe

?
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6.

0	
PE

R
IO

D
IC

 
C

L
A

SS
IF

IC
AT

IO
N

6.
1	

Pe
rio

di
ci

ty

A
 st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

ex
pl

ai
n 

th
e 

co
nc

ep
t o

f 
pe

rio
di

ci
ty

.

i)	
A

 te
ac

he
r t

hr
ou

gh
 

qu
es

tio
ns

 a
nd

 a
ns

w
er

s, 
to

 
le

ad
 a

 d
is

cu
ss

io
n 

on
 th

e 
co

nc
ep

t o
f p

er
io

di
ci

ty
.

ii)
	S

tu
de

nt
s i

n 
gr

ou
ps

 to
 

ex
pl

ai
n 

th
e 

co
nc

ep
t o

f 
pe

rio
di

ci
ty

.

W
al

l c
ha

rts
 d

is
pl

ay
in

g 
th

e 
M

od
er

n 
Pe

rio
di

c 
Ta

bl
e

Is
 th

e 
st

ud
en

t 
ab

le
 to

 e
xp

la
in

 
th

e 
co

nc
ep

t o
f 

pe
rio

di
ci

ty
?

1

6.
2	

G
en

er
al

 T
re

nd
s

A
 st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
	e

xp
la

in
 th

e 
ch

an
ge

s i
n 

pr
op

er
tie

s o
f e

le
m

en
ts

 
ac

ro
ss

 th
e 

pe
rio

ds
.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

ch
an

ge
s o

f p
ro

pe
rti

es
 

of
 e

le
m

en
ts

 a
cr

os
s t

he
 

pe
rio

ds
.

ii)
	S

tu
de

nt
s t

o 
lis

t d
ow

n 
th

e 
ch

an
ge

s i
n 

pr
op

er
tie

s 
of

 e
le

m
en

ts
 a

cr
os

s t
he

 
pe

rio
ds

.

M
od

er
n 

Pe
rio

di
c 

Ta
bl

e
Is

 th
e 

st
ud

en
t 

ab
le

 to
 e

xp
la

in
 

th
e 

ch
an

ge
s i

n 
pr

op
er

tie
s o

f 
el
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en

ts
 a

cr
os

s t
he

 
pe

rio
ds

?

10

b)
	e

xp
la

in
 th

e 
ch

an
ge

 in
 

pr
op

er
tie

s o
f e

le
m

en
ts

 
do

w
n 

th
e 

gr
ou

ps
.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
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 th
e 

ch
an

ge
s i

n 
th

e 
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op
er

tie
s 

of
 e

le
m

en
ts

 d
ow

n 
th

e 
gr

ou
p.

ii)
	S

tu
de

nt
s t

o 
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t d
ow

n 
th

e 
ch

an
ge

s i
n 

pr
op

er
tie

s o
f 

el
em

en
ts

 d
ow

n 
th

e 
gr

ou
p.

W
al

l c
ha

rts
 sh

ow
in

g 
th

e 
M

od
er

n 
Pe

rio
di

c 
Ta

bl
e

Is
 th
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 to
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s o
f 
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at
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 o
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f c
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t b
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 b
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r t
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 d
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 e
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 p
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 o
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FORM THREE

CLASS LEVEL COMPETENCES
Student should have the ability to:

1.	 apply Chemistry principles in understanding industrial processes;
2.	 use technological skills in extraction of metals and conservation of environment;
3.	 solve problems of hardness of water in daily life;
4.	 use the concept of volumetric analysis in solving daily life problems; and
5.	 use electrolysis to solve daily life problems.

CLASS LEVEL OBJECTIVES
By the end of form three Chemistry course, the student should be able to:

a)	 promote knowledge on hardness of water;
b)	 establish accurate quantities of the reacting substances in various chemical 

reactions;
c)	 understand effects of electricity on chemical substances;
d)	 recognize appropriate methods of extraction of metals;
e)	 realize the consequences of environmental destruction; and
f)	 realize Chemistry principles in industrial processes.
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 o
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r t
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 p

ap
er

, s
od

iu
m

 
hy

dr
ox

id
e,

 h
yd

ro
ch

lo
ric

 
ac

id
 a

nd
 su

lp
hu

ric
 a

ci
d

Is
 th

e 
st

ud
en

t 
ab

le
 to

 d
es

cr
ib

e 
th

e 
co

nc
ep

t o
f a

n 
in

di
ca

to
r?

4

b)
	e

xt
ra

ct
 a

n 
in

di
ca

to
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r t
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 m
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 d
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f c
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R
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 o
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 p
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 d
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 re
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 p
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 d
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l d
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r t
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 d
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l d
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R
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 d
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f d
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 o
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 m
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at

e 
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 so
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, b
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s c
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 d
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f C
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C
a
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 d
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 p
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al
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ud
en
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el
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ii)
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r t
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el
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at
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m
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m
et

al
s d

on
at

e 
el

ec
tro

ns
 m

or
e 
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si
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an
 

ot
he
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iii
)	T

he
 te

ac
he

r a
nd

 st
ud

en
ts

 
to

 d
er

iv
e 

th
e 

m
ea

ni
ng

 o
f 

re
du

ci
ng

 p
ow

er
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f a
 m

et
al

.•	
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di

c 
Ta
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e
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 m
et

al
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Fe
 st
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M

g(
N

O
3) 2
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O
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O
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 c
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	d
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et
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f d
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A
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.
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.
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l f
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 p
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Th

e 
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r t
o 
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id

e 
st

ud
en
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 p
re

di
ct

 th
e 

pr
od

uc
ts

 a
nd

 e
st

im
at

e 
th

e 
vi

ol
en

ce
 o

f a
 d

is
pl

ac
em

en
t 
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ac

tio
n 

be
fo

re
 d

oi
ng

 it
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iv
)	T

he
 te
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he

r a
nd

 st
ud

en
ts

 
to

 re
du

ce
 m

et
al

 o
xi

de
s 

on
 a

 c
ha
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oa

l b
lo
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 u

si
ng
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ow
 p

ip
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v)
	S

tu
de

nt
s t

o 
fin

d 
ou

t h
ow

 
di

lu
te

 H
C

l o
r H

2S
O

4 r
ea

ct
s 

w
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 Z
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 F
e 

an
d 

C
u.

•	
C

uO
•	

Pb
O

•	
C

ha
rc

oa
l b

lo
w

 p
ip

e
•	

di
l H

C
l

•	
di

l. 
H

2S
O

4
•	

M
et

al
s e

.g
. M
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 C
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Fe
 a

nd
 C

a

8.
3	

Ex
tra

ct
io

n 
of

 M
et

al
s 

by
 E

le
ct

ro
ly

tic
 

re
du

ct
io

n

A
 st

ud
en

t s
ho

ul
d 

be
 

ab
le

 to
:

a)
	o

ut
lin

e 
th

e 
cr

ite
ria

 
fo

r t
he

 c
ho

ic
e 

of
 

th
e 

be
st

 m
et

ho
ds

 o
f 

ex
tra

ct
in

g 
a 

m
et

al
 

fr
om

 it
s o

re
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i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
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 d
is

cu
ss

 h
ow

 
th

e 
re
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tiv
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 se

rie
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s u
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 se
le
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 m
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xt

ra
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et
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 o
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ii)
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tu

de
nt

s t
o 

ou
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 m
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s 
w
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 c
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tra

ct
ed
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y 

el
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ly
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W
al

l p
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tu
re
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ch
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ts

 
an

d 
m

od
el

 sh
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in
g 

th
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re
ac

tiv
ity

 se
rie

s a
nd

 
di
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nt
 m

et
ho

ds
 o
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ex
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ct

in
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et

al
s

Is
 th
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ud
en
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ut
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 m
et
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ds

 o
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al
 

fr
om
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s o

re
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4

b)
	e

xp
la

in
 th

e 
ex
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ct

io
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um
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om
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s o
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 d
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ex
tra
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 so
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um
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et
al

 
by

 D
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W
al

l c
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 sh
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g 
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ex
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m

et
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e 
ex

tra
ct

io
n 

of
 

so
di

um
 fr

om
 it

s 
or
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s t
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ex
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n 

th
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ex
tra
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n 
of

 so
di

um
 fr

om
 

its
 o

re
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8.
4	

Ex
tra

ct
io

n 
of

 
M

et
al

s b
y 

C
he

m
ic

al
 

R
ed

uc
tio

n

A
 st

ud
en

t s
ho

ul
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be
 

ab
le

 to
 d

es
cr

ib
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th
e 

ex
tra

ct
io
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of

 ir
on

 fr
om

 
its

 o
re
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i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

ex
tra

ct
io

n 
of

 ir
on

 in
 th

e 
bl

as
t f

ur
na

ce
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ii)
	S

tu
de

nt
s t

o 
w

rit
e 

th
e 

im
po

rta
nt

 re
ac

tio
n 

eq
ua

tio
ns

 ta
ki

ng
 p

la
ce

 in
 

th
e 

bl
as

t f
ur

na
ce
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W
al

l c
ha

rts
 sh

ow
in

g 
th

e 
ex

tra
ct

io
n 

of
 ir

on
 in

 th
e 

bl
as

t f
ur

na
ce

Is
 th

e 
st
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en
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bl
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to

 e
xp

la
in

 th
e 

ex
tra
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of

 ir
on
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 it

s o
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8.
5	

En
vi

ro
nm

en
ta

l 
C

on
si

de
ra

tio
n

A
 st

ud
en

t s
ho

ul
d 

be
 

ab
le

 to
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a)
	i

de
nt

ify
 th

e 
en

vi
ro

nm
en

ta
l 

de
st

ru
ct

io
n 

ca
us

ed
 

by
 e

xt
ra

ct
io
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m

et
al

s.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
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 a
 st

ud
y 

vi
si

t 
to

 th
e 

fo
llo

w
in

g 
si

te
s:

 
Q

ua
rr

ie
s, 

m
in

er
al

 m
in

es
 

an
d 

co
al

 m
in

es
.

ii)
	T

he
 te
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r t
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le
ad

 a
 

di
sc
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on
 o

n 
th

e 
st

ud
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l d
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W
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l c
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 c
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st
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en
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m
ea
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re

s t
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re
ct

ify
 

th
e 

en
vi

ro
nm

en
ta

l 
de

st
ru

ct
io

n.

i)	
Th

e 
te

ac
he

r a
nd

 st
ud

en
ts

 
to

 d
is

cu
ss

 th
e 

st
ra

te
gi

es
 

of
 p

la
nt

in
g 

tre
es

 in
 th

e 
de

st
ro

ye
d 

ar
ea

s a
nd

 fi
lli

ng
 

th
e 

pi
ts

 u
si

ng
 so

lid
 w

as
te

s.
ii)

	S
tu

de
nt

s t
o 

pl
an

t g
ra

ss
, 

tre
es

 o
r s

ur
fa

ci
ng

 th
e 

af
fe

ct
ed

 a
re

as
 a

s t
he

ir 
sc

ho
ol

 p
ro

je
ct

.

•	
W

al
l c

ha
rts

 sh
ow

in
g 

th
e 

en
vi

ro
nm

en
ta

l 
de

st
ru

ct
io

ns
•	

W
al

l c
ha

rts
 a

nd
 

pi
ct

ur
es

 sh
ow

in
g 

en
vi

ro
nm

en
ta

l 
re

fo
rm

in
g

Is
 th

e 
st

ud
en

t 
ab

le
 to

 su
gg

es
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in
te

rv
en

tio
n 

m
ea
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re

s t
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ct

ify
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ta

l 
de
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ru

ct
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n?

9.
0	

C
O

M
PO

U
N

D
S 

O
F 

M
E

TA
L

S
9.

1	
O

xi
de

s

A
 st

ud
en

t s
ho

ul
d 

be
 

ab
le

 to
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a)
	p

re
pa

re
 o

xi
de

s o
f 

so
m

e 
m

et
al

s b
y 

di
re

ct
 a

nd
 in

di
re

ct
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et

ho
ds
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i)	
A

 te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 
to

 p
re

pa
re

 m
et

al
 o

xi
de
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iu
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m
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ne

si
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 a

ir,
 re

ac
tin

g 
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 c
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H

N
O
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an
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e 
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id
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 a
nd

 c
ar
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na
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 m
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um

, a
lu

m
in

iu
m

, 
zi

nc
, i

ro
n,

 ti
n,

 le
ad

 a
nd

 
co

pp
er

.
ii)

	T
he

 te
ac

he
r t

o 
gu

id
e 

st
ud

en
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 to
 d

is
cu

ss
 th

e 
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su
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 o
f t
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xp
er

im
en

ts
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 (i
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.

•	
C
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m
ag

ne
si
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, 

co
pp

er
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ci

d,
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at
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W
al

l c
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 a

nd
 

pi
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ur
es

 sh
ow

in
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th
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s

Is
 th

e 
st

ud
en

t a
bl

e 
to

 p
re

pa
re

 o
xi

de
s o

f 
m

et
al

s b
y 

di
re

ct
 a

nd
 

in
di

re
ct

 m
et

ho
ds

?

4



98

TO
PI

C
S/

SU
B

-T
O

PI
C

S
SP

E
C

IF
IC

 
O

B
JE

C
T

IV
E

S

T
E

A
C

H
IN

G
 

A
N

D
 L

E
A

R
N

IN
G

 
ST

R
AT

E
G

IE
S

T
E

A
C

H
IN

G
 

A
N

D
 L

E
A

R
N

IN
G

 
R

E
SO

U
R

C
E

S
A

SS
E

SS
M

E
N

T
N

U
M

B
E

R
 

O
F 

PE
R

IO
D

S
b)

	c
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 m
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id

es
.

i)	
Th

e 
te

ac
he

r t
o 

pr
ep

ar
e 

gu
id

el
in

es
 to

 b
e 

us
ed

 to
 

cl
as

si
fy

 m
et

al
s o

xi
de

s. 
ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 to

 
us

e 
gu

id
el

in
es

/p
ro

ce
du

re
 

pr
ov

id
ed

 b
y 

th
e 

te
ac

he
r t

o 
te

st
 a

nd
 p

ut
 m

et
al
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xi

de
s 

in
to

 g
ro

up
s o

f s
ol

ub
le

, 
in

so
lu

bl
e,

 b
as

ic
 a

nd
 

am
ph

ot
er

ic
 c

at
eg

or
ie

s.

•	
Sa

m
pl

es
 o

f o
xi

de
s 

e.
g.

 M
gO

, A
l 2O

3, 
Zn

O
 a

nd
 P

bO
•	

C
ha

rts
 sh

ow
in

g 
gr

ou
ps

 o
f m

et
al

 
ox

id
es

Is
 th

e 
st

ud
en

t a
bl

e 
to

 c
la

ss
ify

 m
et

al
 

ox
id

es
?

c)
	d

em
on

st
ra

te
 th

e 
re

ac
tio

ns
 o

f m
et

al
 

ox
id

es
 w

ith
 w

at
er

 
an

d 
di

lu
te

 a
ci

ds
.

i)	
St

ud
en

ts
 to

 c
ar

ry
 o

ut
 

ex
pe

rim
en

ts
 u

si
ng

 
gu

id
el

in
es

/p
ro

ce
du

re
 

pr
ov

id
ed

 b
y 

th
e 

te
ac

he
r t

o 
fin

d 
ou

t t
he

 re
ac

tio
ns

 o
f 

m
et

al
 o

xi
de

s w
ith

 w
at

er
 

an
d 

ac
id

s.
ii)

	T
he

 te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 d

is
cu

ss
 th

e 
re

su
lts

 o
f t

he
 e

xp
er

im
en

ts
.

•	
O

xi
de

s o
f l

ea
d,

 
al

um
in

iu
m

, z
in

c 
m

ag
ne

si
um

, 
ca

lc
iu

m
, c

op
pe

r a
nd

 
iro

n.
•	

D
ilu

te
 H

C
l, 

w
at

er
 

an
d 

lit
m

us
 p

ap
er

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
em

on
st

ra
te

 th
e 

re
ac

tio
ns

 o
f m

et
al

 
ox

id
es

 w
ith

 w
at

er
 

an
d 

di
lu

te
 a

ci
ds

?
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S
d)

	e
xp

la
in

 th
e 

us
es

 o
f 

m
et

al
 o

xi
de

s.
i)	

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 in
 g

ro
up

s t
o 

di
sc

us
s t

he
 u

se
s o

f o
xi

de
s 

e.
g.

 C
aO

 in
 p

re
pa

rin
g 

C
aC

2, 
lin

in
g 

of
 fu

rn
ac

es
, 

fo
rm

at
io

n 
of

 sl
ag

, d
ry

 
ag

en
t, 

m
an

uf
ac

tu
re

 o
f 

m
or

ta
r, 

ce
m

en
t a

nd
 

pl
as

te
rs

.
ii)

	S
tu

de
nt

 in
 g

ro
up

s t
o 

ex
pl

ai
n 

th
e 

us
es

 o
f m

et
al

 
ox

id
es

. 

O
xi

de
s s

uc
h 

as
 C

aO
, 

M
gO

 a
nd

 Z
nO

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 th
e 

us
es

 
of

 m
et

al
 o

xi
de

s?

9.
2	

H
yd

ro
xi

de
s

A
 st

ud
en

t s
ho

ul
d 

be
 

ab
le

 to
:

a)
	p

re
pa

re
 h

yd
ro

xi
de

s 
of

 so
m

e 
m

et
al

s b
y 

di
re

ct
 a

nd
 in

di
re

ct
 

m
et

ho
ds

.

i)	
St

ud
en

ts
 to

 p
re

pa
re

 th
e 

hy
dr

ox
id

e 
of

 c
al

ci
um

 b
y 

ad
di

ng
 th

e 
m

et
al

 d
ire

ct
ly

 
in

 w
at

er
.

ii)
	S

tu
de

nt
s t

o 
pr

ep
ar

e 
in

so
lu

bl
e 

hy
dr

ox
id

es
 b

y 
re

ac
tin

g 
th

e 
so

lu
tio

ns
 o

f 
N

aO
H

 a
nd

 K
O

H
 w

ith
 

aq
ue

ou
s s

ol
ut

io
n 

of
 

so
lu

bl
e 

sa
lts

 e
.g

. C
uS

O
4, 

Zn
(N

O
3) 2 a

nd
  F

eC
l 3.

•	
C

al
ci

um
 m

et
al

•	
W

at
er

•	
K

O
H

•	
N

aO
H

•	
Zn

(N
O

3) 2
•	

C
uS

O
4

•	
Fe

C
l 3

Is
 th

e 
st

ud
en

t a
bl

e 
to

 p
re

pa
re

 th
e 

hy
dr

ox
id

es
 o

f s
om

e 
co

m
m

on
 m

et
al

s b
y 

di
re

ct
 a

nd
 in

di
re

ct
 

m
et

ho
ds

?
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)	T
he

 te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 d

is
cu

ss
 th

e 
re

su
lts

 o
f t

he
 e

xp
er

im
en

ts
 

ab
ov

e 
an

d 
m

ak
e 

co
nc

lu
si

on
.

b)
	c

la
ss

ify
 m

et
al

 
hy

dr
ox

id
es

.
i)	

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 p

re
pa

re
 a

nd
 

cl
as

si
fy

 m
et

al
 h

yd
ro

xi
de

s.
ii)

	S
tu

de
nt

s t
o 

pr
ep

ar
e,

 te
st

 
an

d 
pu

t m
et

al
 h

yd
ro

xi
de

s 
in

to
 g

ro
up

s o
f s

ol
ub

le
, 

in
so

lu
bl

e 
an

d 
am

ph
ot

er
ic

 
ca

te
go

rie
s.

•	
C

hl
or

id
es

 o
f F

e,
 

M
g,

 Z
n 

an
d 

C
u

•	
N

aO
H

•	
Te

st
 tu

be
s

•	
B

ea
ke

rs
•	

C
u(

O
H

) 2

Is
 th

e 
st

ud
en

t a
bl

e 
to

 c
la

ss
ify

 m
et

al
 

hy
dr

ox
id

es
? 

c)
	e

xp
la

in
 th

e 
ch

em
ic

al
 

pr
op

er
tie

s o
f m

et
al

 
hy

dr
ox

id
es

.

i)	
U

si
ng

 th
e 

gu
id

el
in

es
, 

st
ud

en
ts

 to
 p

er
fo

rm
 

ex
pe

rim
en

ts
 o

n 
th

e 
ch

em
ic

al
 p

ro
pe

rti
es

 o
f 

so
m

e 
co

m
m

on
 m

et
al

 
hy

dr
ox

id
es

.
ii)

	S
tu

de
nt

s t
o 

di
sc

us
s t

he
 

ch
em

ic
al

 p
ro

pe
rti

es
 o

f 
hy

dr
ox

id
es

.

•	
C

u(
O

H
) 2

•	
Fe

(O
H

) 2
•	

N
aO

H
•	

H
2S

O
4

•	
B

ea
ke

rs
 

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 th
e 

ch
em

ic
al

 p
ro

pe
rti

es
 

of
 th

e 
co

m
m

on
 

m
et

al
 h

yd
ro

xi
de

s?
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S
d)

	d
es

cr
ib

e 
th

e 
us

es
 o

f 
m

et
al

 h
yd

ro
xi

de
s

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

us
es

 o
f h

yd
ro

xi
de

s e
.g

. 
C

a(
O

H
) 2 i

n 
ag

ric
ul

tu
re

, 
m

or
ta

r a
nd

 p
es

tle
, 

bl
ea

ch
in

g,
 so

fte
ni

ng
 w

at
er

 
an

d 
in

 q
ua

lit
at

iv
e 

an
al

ys
is

.
ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 to

 
di

sc
us

s t
he

 u
se

s o
f m

et
al

 
hy

dr
ox

id
es

 in
 a

gr
ic

ul
tu

re
, 

bl
ea

ch
in

g,
 so

fte
ni

ng
 w

at
er

 
an

d 
qu

al
ita

tiv
e 

an
al

ys
is

.

•	
C

al
ci

um
 h

yd
ro

xi
de

•	
W

at
er

•	
W

al
l c

ha
rts

 sh
ow

in
g 

us
es

 o
f m

et
al

 
hy

dr
ox

id
es

 

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
es

cr
ib

e 
us

es
 o

f 
m

et
al

 h
yd

ro
xi

de
s?

9.
3	

C
ar

bo
na

te
s a

nd
 

H
yd

ro
ge

n 
 c

ar
bo

na
te

s
A

 st
ud

en
t s

ho
ul

d 
be

 
ab

le
 to

:
a)

	p
re

pa
re

 m
et

al
 

ca
rb

on
at

es
 a

nd
 

hy
dr

og
en

 c
ar

bo
na

te
s 

by
 d

iff
er

en
t 

m
et

ho
ds

.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 o

n 
pr

ac
tic

al
 

w
or

k 
to

 p
re

pa
re

 m
et

al
 

ca
rb

on
at

es
 a

nd
 h

yd
ro

ge
n 

ca
rb

on
at

es
 b

y 
di

ffe
re

nt
 

m
et

ho
ds

.
ii)

	S
tu

de
nt

s t
o 

pr
ep

ar
e 

so
lu

bl
e 

ca
rb

on
at

es
 b

y 
pa

ss
in

g 
ca

rb
on

 d
io

xi
de

 to
 

an
 a

lk
al

i.

•	
A

ny
 a

lk
al

i e
.g

. 
N

aO
H

 a
nd

 K
O

H
•	

C
ar

bo
n 

di
ox

id
e

•	
So

lu
bl

e 
hy

dr
ox

id
e 

e.
g.

 N
aO

H
 a

nd
 

ca
rb

on
at

es
 o

f K
 a

nd
 

N
a

•	
A

qu
eo

us
 sa

lt 
of

 F
e,

 
C

u,
 C

a,
 P

b,
 M

g 
an

d 
Zn

Is
 th

e 
st

ud
en

t 
ab

le
 to

 p
re

pa
re

 
m

et
al

 c
ar

bo
na

te
s 

an
d 

hy
dr

og
en

 
ca

rb
on

at
es

 b
y 

di
ffe

re
nt

 m
et

ho
ds

?
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)	S
tu

de
nt

s t
o 

pr
ep

ar
e 

hy
dr

og
en

 c
ar

bo
na

te
 b

y 
pa

ss
in

g 
ex

ce
ss

 o
f c

ar
bo

n 
di

ox
id

e 
in

to
 li

m
e 

w
at

er
.

iv
)	S

tu
de

nt
s t

o 
pr

ec
ip

ita
te

 
in

so
lu

bl
e 

ca
rb

on
at

es
 b

y 
ad

di
ng

 so
di

um
 c

ar
bo

na
te

 
so

lu
tio

n 
to

 a
 so

lu
tio

n 
of

 a
 

sa
lt 

of
 a

 h
ea

vy
 m

et
al

 e
.g

. 
C

uS
O

4

•	
C

ha
rts

 sh
ow

in
g 

di
ffe

re
nt

 m
et

ho
ds

 
of

 p
re

pa
rin

g 
ca

rb
on

at
es

 
an

d 
hy

dr
og

en
 

ca
rb

on
at

es

b)
	c

la
ss

ify
 m

et
al

 
ca

rb
on

at
es

.
i)	

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 c

la
ss

ify
 m

et
al

 
ca

rb
on

at
es

. 
ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 to

 
pr

ep
ar

e 
a 

ta
bl

e 
of

 so
lu

bl
e 

an
d 

in
so

lu
bl

e 
ca

rb
on

at
es

.
iii

)	S
tu

de
nt

s t
o 

pr
es

en
t t

he
ir 

fin
di

ng
s i

n 
a 

pa
ne

l f
or

 
di

sc
us

si
on

.

A
 v

ar
ie

ty
 o

f s
ol

ub
le

 a
nd

 
in

so
lu

bl
e 

ca
rb

on
at

es
Is

 th
e 

st
ud

en
t a

bl
e 

to
 c

la
ss

ify
 m

et
al

 
ca

rb
on

at
es

?
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S
c)

	a
na

ly
se

 th
e 

ch
em

ic
al

 p
ro

pe
rti

es
 

of
 m

et
al

 c
ar

bo
na

te
s.

i)	
U

si
ng

 g
ui

de
lin

es
/

pr
oc

ed
ur

e 
st

ud
en

ts
 to

 
ca

rr
y 

ou
t e

xp
er

im
en

ts
 to

 
de

te
rm

in
e 

th
e 

ch
em

ic
al

 
pr

op
er

tie
s o

f m
et

al
 

ca
rb

on
at

es
.

ii)
	T

he
 te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
iff

er
en

tia
te

 
ca

rb
on

at
es

 fr
om

 h
yd

ro
ge

n 
ca

rb
on

at
es

.

•	
C

uC
O

3
•	

Zn
C

O
3

•	
Pb

C
O

3
•	

N
a 2C

O
3

•	
N

aH
C

O
3

•	
M

gC
O

3

Is
 th

e 
st

ud
en

t 
ab

le
 to

 a
na

ly
se

 
th

e 
ch

em
ic

al
 

pr
op

er
tie

s o
f m

et
al

 
ca

rb
on

at
es

?

d)
	d

es
cr

ib
e 

th
e 

us
es

 
of

 c
ar

bo
na

te
s 

an
d 

hy
dr

og
en

 
ca

rb
on

at
es

.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

us
es

 o
f c

ar
bo

na
te

s a
nd

 
hy

dr
og

en
 c

ar
bo

na
te

s e
.g

. 
N

a 2C
O

3 i
n 

th
e 

so
fte

ni
ng

 
of

 w
at

er
, m

an
uf

ac
tu

rin
g 

of
 

gl
as

s, 
an

d 
in

 q
ua

nt
ita

tiv
e 

an
d 

qu
al

ita
tiv

e 
an

al
ys

is
, 

an
d 

N
aH

C
O

3 i
n 

ba
ki

ng
 

an
d 

re
m

ov
al

 o
f g

re
as

e.
ii)

	S
tu

de
nt

s t
o 

ex
pl

ai
n 

th
e 

us
es

 o
f c

ar
bo

na
te

s a
nd

 
hy

dr
og

en
 c

ar
bo

na
te

s. 

W
al

l c
ha

rts
 a

nd
 

pi
ct

ur
es

 sh
ow

in
g 

th
e 

us
es

 o
f c

ar
bo

na
te

s a
nd

 
hy

dr
og

en
 c

ar
bo

na
te

s

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
es

cr
ib

e 
th

e 
us

es
 o

f c
ar

bo
na

te
s 

an
d 

hy
dr

og
en

 
ca

rb
on

at
es

?
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9.

4	
N

itr
at

es
A

 st
ud

en
t s

ho
ul

d 
be

 
ab

le
 to

:
a)

	p
re

pa
re

 m
et

al
 

ni
tra

te
s.

i)	
Th

e 
te

ac
he

r t
o 

de
m

on
st

ra
te

 
on

 th
e 

pr
ep

ar
at

io
n 

of
 

m
et

al
 n

itr
at

es
.

ii)
	S

tu
de

nt
s t

o 
pr

ep
ar

e 
m

et
al

 
ni

tra
te

s b
y 

di
ss

ol
vi

ng
 a

 
m

et
al

 c
ar

bo
na

te
, a

n 
ox

id
e 

or
 a

n 
al

ka
li 

in
 d

ilu
te

 n
itr

ic
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FORM FOUR 

CLASS LEVEL COMPETENCES
Student should have the ability to:

1.	 apply appropriate skills to conserve the environment;
2.	 investigate  the properties of organic compounds and their applications in daily 

life;
3.	 determine the nature and properties of soil; and
4.	 analyse the effects of pollution and prevention.

CLASS LEVEL OBJECTIVES
By the end of Form Four course, the student should be able to:

a)	 analyse critically the properties of matter and their environmental effects;
b)	 show understanding of the sources of organic compounds, their properties and uses 

in daily life;
c)	 use scientific skills to investigate the nature and properties of soil;
d)	 use knowledge on conservation of soil for maximum utility; and
e)	 understand the effects of pollution and their remedial measures.
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 d
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.
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r t
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 d
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 d
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 d
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 p
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 p
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l c
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 d
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m
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e 
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ge
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lo
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ud
en

ts
 to

 p
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 c
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 c
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 c

hl
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ro
ge

n 
ch

lo
rid

e 
re

ac
ts

 w
ith

 
m

et
al

s, 
ox

id
es

, 
hy

dr
ox

id
es

 a
nd

 
ca

rb
on

at
es

.
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 p
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 d
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 p
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c)
	e

xp
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in
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e 
us

es
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f 
hy

dr
og

en
 c

hl
or

id
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ga
s.
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Th
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id
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ud
en
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 d
is
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us
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 d
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W
al

l c
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Su
lp
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r
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ud
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le
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cr
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e 

ex
tra
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io

n 
of
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r f
ro
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s 
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tu
ra

l d
ep
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e 
te
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 d
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 th
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 p
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l c
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 d
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.
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re
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ci

ng
 

pr
op
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tie

s o
f s

ul
ph

ur
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c)
	e

xp
la

in
 th

e 
us

es
 o

f 
su

lp
hu

r.
i)	

Th
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te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 d

is
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 th
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us

e 
of
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ry
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O
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at
ch

es
, g

un
 

po
w

de
r, 
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id
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dr
ug

s a
nd

 fe
rti

liz
er

s.
ii)
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tu

de
nt

s i
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gr
ou

ps
 to

 
co

lle
ct

 so
m

e 
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m
m

on
 

m
at

er
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e 
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lp
hu
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W
al

l c
ha

rts
 a

nd
 p
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tu
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sh
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e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
us

es
 o

f 
su

lp
hu

r?

1.
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r d
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ud

en
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ul
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ab

le
 to

:
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	d
es

cr
ib

e 
th

e 
pr

op
er

tie
s o

f 
su

lp
hu

r d
io

xi
de

.

i)	
Th

e 
te
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he

r t
o 

gu
id

e 
st

ud
en
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 d
is

cu
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th

e 
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f S
O

2  
i.e
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2  
i.e
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bl
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SO
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Fe

C
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O
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ed

 
flo
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H
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xp
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id
e

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

us
es

 a
nd

 h
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ar
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 o
f 

su
lp

hu
r d
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de
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ii)
	S

tu
de

nt
s t

o 
di

sc
us

s t
he

 
us

es
 a

nd
 h

az
ar

ds
 o

f 
su

lp
hu

r d
io

xi
de
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W
al

l c
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 a

nd
 p
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tu
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on
 u
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nd
 h
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 o

f 
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f s
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id
e?

1.
6	

Su
lp

hu
ric

 a
ci

d
A

 st
ud

en
t s

ho
ul

d 
be

 
ab

le
 to

:
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	d
es

cr
ib

e 
th

e 
co

nt
ac

t 
pr
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es

s f
or

 th
e 

m
an

uf
ac

tu
re

 o
f 

su
lp

hu
ric

 a
ci

d.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 u
se

 
th

e 
Le

 C
hâ

te
lie

r’s
 

Pr
in

ci
pl

e 
to

 d
is

cu
ss

 
th

e 
C

on
ta

ct
 p

ro
ce

ss
 o

f 
m

an
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ric
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id
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ii)
	S
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de
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s t
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di

sc
us

s t
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us
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 L
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te
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 d
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l c
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.
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ra
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 d
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	e
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i)	

Th
e 

te
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he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 d

is
cu

ss
 

th
e 

us
es

 o
f s
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ph

ur
ic

 
ac

id
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cl
ud

in
g 

th
e 

m
an

uf
ac

tu
rin
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of

 
fe

rti
liz

er
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te
xt

ile
s, 

su
lp
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te
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an

d 
dy

e 
st

uf
fs

, i
n 

m
et

al
lu

rg
y,

 
in

 a
cc

um
ul

at
or

s, 
in

 
th

e 
m

an
uf

ac
tu

rin
g 

of
 

pe
tro

ch
em

ic
al

s a
nd

 
pi

gm
en

ts
 fo

r p
ai

nt
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ii)
	S

tu
de

nt
s i

n 
gr

ou
ps

 
to

 d
is

cu
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 th
e 

us
es

 o
f 
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lp
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ric

 a
ci
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•	
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s
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Te
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s
•	

A
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at
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•	
W
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l c
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 a
nd

 
pi
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 sh

ow
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g 
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N
itr

og
en

A
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ud
en
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ul
d 

be
 

ab
le

 to
:
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	p

re
pa

re
 a

 sa
m

pl
e 

of
 n

itr
og

en
 in

 th
e 

la
bo

ra
to

ry
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i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 p
re

pa
re

 
sa

m
pl

e 
of

 n
itr

og
en

 in
 th

e 
la

bo
ra

to
ry
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	S
tu

de
nt

s i
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gr
ou

ps
 u

si
ng

 
te

ac
he

r’s
 g

ui
de

lin
es

 
to

 p
re

pa
re

 a
 sa

m
pl

e 
of

 n
itr

og
en

 g
as

 in
 th

e 
la

bo
ra

to
ry

.
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G

as
 ja

r
•	

C
op

pe
r t

ur
ni

ng
s

•	
C

om
bu

st
io

n 
tu

be
•	

Fl
as

ks
•	

C
on

c.
 K

O
H

 so
lu

tio
n

•	
So

ur
ce

 o
f h

ea
t

Is
 th

e 
st

ud
en

t a
bl

e 
to

 p
re

pa
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 a
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m
pl

e 
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 n
itr

og
en

 in
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bo
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pr
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ar

ed
 

ni
tro

ge
n 

ga
s u

nd
er

 th
e 

te
ac

he
r’s

 g
ui

da
nc

e.

b)
	e

xp
la

in
 th

e 
us

es
 o

f 
ni

tro
ge

n.
i)	

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 d

is
cu

ss
 th

e 
us

es
 o

f n
itr

og
en

 fo
r 

ex
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pl
e 

in
 fe

rti
liz

er
 

an
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 in

du
st

ry
 in

 
H

ab
er

 p
ro
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nd

 th
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ac
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of

 n
itr

ic
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id
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ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 

to
 d

is
cu

ss
 th

e 
us

es
 o

f 
ni

tro
ge

n.

W
al

l c
ha

rts
 sh

ow
in

g 
us

es
 

of
 n

itr
og

en
Is

 th
e 

st
ud

en
t a

bl
e 

to
 

ex
pl

ai
n 

th
e 

us
es

 o
f 

ni
tro

ge
n?

1.
8	

A
m

m
on

ia
 

A
 st

ud
en

t s
ho

ul
d 

be
 

ab
le

 to
:

a)
	p

re
pa

re
 a

 d
ry

 
sa

m
pl

e 
of

 
am

m
on

ia
 g

as
 in

 th
e 

la
bo

ra
to

ry
.

i)	
Th

e 
te

ac
he

r t
o 

de
m

on
st

ra
te

 th
e 

pr
ep

ar
at

io
n 

of
 a

m
m

on
ia

.
ii)

	U
si

ng
 g

ui
de

lin
es

, 
st

ud
en

ts
 c

ar
ry

 o
ut

 
ex

pe
rim

en
ts

 to
 p

re
pa

re
 

am
m

on
ia

 in
 th

e 
la

bo
ra

to
ry

.

•	
C

a(
O

H
) 2

•	
N

H
4C

l
•	

C
aO

•	
Li

tm
us

 p
ap

er
•	

C
on

c.
 H

C
l

Is
 th
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st

ud
en

t a
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e 
to

 
pr
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ar
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e 
la

bo
ra

to
ry

?

4



11
9

TO
PI

C
S/

SU
B

-T
O

PI
C

S
SP

E
C

IF
IC

 
O

B
JE

C
T

IV
E

S

T
E

A
C

H
IN

G
 

A
N

D
 L

E
A

R
N

IN
G

 
ST

R
AT

E
G

IE
S

T
E

A
C

H
IN

G
 

A
N

D
 L

E
A

R
N

IN
G

 
R

E
SO

U
R

C
E

S
A

SS
E

SS
M

E
N

T
N

U
M

B
E

R
 

O
F 

PE
R

IO
D

S
b)

	d
es

cr
ib

e 
th
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i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

ch
oc

ki
ng

 sm
el

l a
nd

 
ex

tre
m

e 
so

lu
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lit
y 

of
 

am
m

on
ia

 in
 w

at
er

.
ii)

	T
he

 te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 re

ac
t 

am
m

on
ia

 w
ith

 H
C

l, 
C

uO
 

an
d 

O
xy

ge
n.

iii
)	S

tu
de

nt
s u

nd
er

 te
ac

he
r’s

 
gu

id
an

ce
 to

 d
em

on
st

ra
te

 
th

e 
pr

op
er

tie
s o

f 
am

m
on

ia
.

•	
H

C
l

•	
C

aO
•	

O
xy

ge
n

•	
A

m
m

on
ia

•	
Li

tm
us

 p
ap

er
s

•	
W

at
er
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 th
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ud
en

t a
bl

e 
to

 
de

sc
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e 
th

e 
pr

op
er

tie
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of
 a

m
m

on
ia
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c)
	e

xp
la

in
 th

e 
us

es
 o

f 
am

m
on

ia
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i)	
Th

e 
te
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he

r t
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gu
id

e 
st

ud
en

ts
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 d
is

cu
ss

 h
ow

 
am

m
on

ia
 is

 c
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rti
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s a
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ii)

	S
tu

de
nt

s i
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gr
ou

ps
 

to
 d

is
cu

ss
 th

e 
us

es
 o
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am
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on
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l c
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nd
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ic
tu
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9	
C

ar
bo

n
A

 st
ud

en
t s

ho
ul

d 
be

 
ab

le
 to

:
a)

	n
am

e 
th

e 
fo

rm
s 

in
 w

hi
ch

 c
ar

bo
n 

ex
is

ts
.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

pr
es

en
ce

 o
f c

ar
bo

n 
in

 
C

O
2, 

ca
rb

on
at

es
, s

he
lls

, 
di

am
on

d,
 g

ra
ph

ite
 a

nd
 

co
al

.
ii)

	S
tu

de
nt

s u
nd

er
 te

ac
he

r’s
 

gu
id

an
ce

 to
 d

is
cu

ss
 th

e 
fo

rm
s i

n 
w

hi
ch

 c
ar

bo
n 

ap
pe

ar
s.

•	
Eg

g 
sh

el
ls

•	
A

 c
ar

bo
na

te
•	

Pi
ct

ur
es

 o
f d

ia
m

on
d,

 
co

al
 a

nd
 g

ra
ph

ite

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
na

m
e 

th
e 

fo
rm

s i
n 

w
hi

ch
 c

ar
bo

n 
oc

cu
rs

?

4

b)
	d

es
cr

ib
e 

th
e 

al
lo

tro
pi

c 
fo

rm
s o

f 
ca

rb
on

.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 
st

ud
en

ts
 to

 d
is

cu
ss

 
th

e 
di

ffe
re

nc
es

 a
nd

 
si

m
ila

rit
ie

s i
n 

th
e 

ph
ys

ic
al

 p
ro

pe
rti

es
 o

f 
ca

rb
on

 a
llo

tro
pe

s.
ii)

	S
tu

de
nt

s t
o 

di
sc

us
s 

th
e 

us
es

 o
f t

he
 c

ar
bo

n 
al

lo
tro

pe
s.

W
al

l c
ha

rts
 a

nd
 p

ic
tu

re
s 

sh
ow

in
g 

th
e 

al
lo

tro
pe

s o
f 

ca
rb

on

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
de

sc
rib

e 
th

e 
al

lo
tro

pi
c 

fo
rm

s o
f c

ar
bo

n?

1.
10

	
C

ar
bo

n 
di

ox
id

e
A

 st
ud

en
t s

ho
ul

d 
be

 
ab

le
 to

:
a)

	p
re

pa
re

 a
 d

ry
 

sa
m

pl
e 

of
 c

ar
bo

n 
di

ox
id

e 
ga

s i
n 

th
e 

la
bo

ra
to

ry
.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 p
re

pa
re

 
ca

rb
on

 d
io

xi
de

 in
 th

e 
la

bo
ra

to
ry

.

•	
C

aC
O

3
•	

H
C

l
•	

D
el

iv
er

y 
tu

be
s

•	
Fl

as
ks

•	
G

as
 ja

rs
•	

Li
m

es
to

ne

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
pr

ep
ar

e 
a 

dr
y 

sa
m

pl
e 

of
 c
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ii)

	S
tu

de
nt

s t
o 

pr
ep

ar
e 

ca
rb

on
 d

io
xi

de
 b

y 
ad

di
ng

 d
ilu

te
 a

ci
ds

 o
n 

m
ar

bl
e 

or
 a

ny
 c

ar
bo

na
te

.

b)
	a

na
ly

se
 th

e 
pr

op
er

tie
s o

f 
ca

rb
on

 d
io

xi
de

.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 a
na

ly
se

 th
e 

pr
op

er
tie

s o
f c

ar
bo

n 
di

ox
id

e.
ii)

	S
tu

de
nt

s t
o 

te
st

 th
e 

ph
ys

ic
al

 p
ro

pe
rti

es
 o

f 
ca

rb
on

 d
io

xi
de

.
iii

)	S
tu

de
nt

s t
o 

ca
rr

y 
ou

t t
he

 
sp

ec
ifi

c 
te

st
 fo

r c
ar

bo
n 

di
ox

id
e 

w
ith

 a
qu

eo
us

 
ca

lc
iu

m
 h

yd
ro

xi
de

 o
r 

ba
riu

m
 h

yd
ro

xi
de

.
iv

)	S
tu

de
nt

s t
o 

fin
d 

ou
t h

ow
 

ca
rb

on
 d

io
xi

de
 re

ac
ts

 
w

ith
 N

aO
H

, C
a(

O
H

) 2, 
m

ag
ne

si
um

 a
nd

 w
at

er
.

•	
C

ar
bo

n 
di

ox
id

e
•	

Li
m

e 
w

at
er

, C
a(

O
H

) 2
•	

B
a(

O
H

) 2
•	

C
aC

O
3

•	
W

at
er

•	
M

ag
ne

si
um

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
an

al
ys

e 
th

e 
pr

op
er

tie
s 

of
 c

ar
bo

n 
di

ox
id

e?

c)
  e

xp
la

in
 th

e 
us

es
 

of
 c

ar
bo

n 
di

ox
id

e.
St

ud
en

ts
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 g
ro

up
s t

o 
di

sc
us

s 
th

e 
us

es
 o

f c
ar

bo
n 

di
ox

id
e 

(in
 fi

re
 e

xt
in

gu
is

he
rs

, i
n 

fiz
zy

 d
rin

ks
, d

ry
 ic

e,
 b

ee
r 

an
d 

so
da

).

•	
Fi

re
 e

xt
in

gu
is

he
rs

•	
Fi

zz
y 

dr
in

ks
•	

B
ak

in
g 

po
w

de
r

•	
D

ry
 ic

e
•	

So
da

Is
 th
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st

ud
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2.

0	
O

R
G

A
N

IC
 

C
H

E
M

IS
T

R
Y

2.
1	

In
tro

du
ct

io
n 

to
 

or
ga

ni
c 

ch
em

is
try

A
 st

ud
en

t s
ho

ul
d 

be
 

ab
le

 to
:

a)
	d

is
tin

gu
is

h 
or

ga
ni

c 
fr

om
 in

or
ga

ni
c 

ch
em

is
try

.

i)	
A

 te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 d

is
cu

ss
 th

e 
m

ea
ni

ng
 o

f o
rg

an
ic

 
ch

em
is

try
 a

nd
 c

om
pa

re
 

or
ga

ni
c 

an
d 

in
or

ga
ni

c 
su

bs
ta

nc
es

.
ii)

	S
tu

de
nt

s t
o 

su
gg

es
t 

su
bs

ta
nc

es
 w

hi
ch

 a
re

 o
f 

or
ga

ni
c 

an
d 

in
or

ga
ni

c 
or

ig
in

.

•	
W

al
l c

ha
rts

 a
nd

 
pi

ct
ur

es
 o

f o
rg

an
ic

 
co

m
po

un
ds

•	
Sa

m
pl

es
 o

f o
rg

an
ic

 
co

m
po

un
ds

•	
Sa

m
pl

es
 o

f i
no

rg
an

ic
 

co
m

po
un

ds

 Is
 th

e 
st

ud
en

t a
bl

e 
to

 
di

ffe
re

nt
ia

te
 o

rg
an

ic
 

fr
om

 in
or

ga
ni

c 
ch

em
is

try
?

4

b)
	e

xp
la

in
 th

e 
im

po
rta

nc
e 

of
 

or
ga

ni
c 

ch
em

is
try

 
in

 li
fe

.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

im
po

rta
nc

e 
of

 o
rg

an
ic

 
ch

em
is

try
 in

 o
ur

 li
ve

s 
an

d 
th

e 
na

tu
re

 a
s a

 
w

ho
le

.
ii)

	S
tu

de
nt

s t
o 

di
sc

us
s t

he
 

im
po

rta
nc

e 
of

 o
rg

an
ic

 
co

m
po

un
ds

.
iii

)	S
tu

de
nt

s t
o 

de
sc

rib
e 

va
rio

us
 p

ro
ce

ss
es

 w
he

re
 

or
ga

ni
c 

co
m

po
un

ds
 a

re
 

pu
t i

nt
o 

us
e.

•	
Sa

m
pl

es
 o

f o
rg

an
ic

 
co

m
po

un
ds

•	
W

al
l c

ha
rts

 a
nd

 
pi

ct
ur

es
 o

f o
rg

an
ic

 
co

m
po

un
ds

•	
W

al
l c

ha
rts

 a
nd

 
pi

ct
ur

es
 sh

ow
in

g 
pr

oc
es

se
s t

ha
t i

nv
ol

ve
 

or
ga

ni
c 

co
m

po
un

ds

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 th
e 

im
po

rta
nc

e 
of

 o
rg

an
ic

 
ch

em
is

try
 in
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fe
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c)

	e
xp

la
in

 th
e 

or
ig

in
 o

f o
rg

an
ic

 
co

m
po

un
ds

.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 re
la

te
 

or
ga

ni
c 

co
m

po
un

ds
 

w
ith

 p
re

hi
st

or
ic

 sy
st

em
 

(c
oa

l p
et

ro
le

um
, n

at
ur

al
 

ga
s)

 a
nd

 p
re

se
nt

 li
vi

ng
 

sy
st

em
 (p

la
nt

s a
nd

 
an

im
al

s)
.

ii)
	T

he
 te

ac
he

r t
o 

le
ad

 
st

ud
en

ts
 to

 d
is

cu
ss

 
th

e 
ev

er
 in

cr
ea

si
ng

 
nu

m
be

r o
f s

yn
th

et
ic

 
or

ga
ni

c 
co

m
po

un
ds

 
an

d 
m

at
er

ia
ls

 m
ad

e 
in

 la
bo

ra
to

rie
s a

nd
 

fa
ct

or
ie

s.

•	
Sy

nt
he

tic
 o

rg
an

ic
 

co
m

po
un

ds
•	

W
al

l c
ha

rts
 a

nd
 

pi
ct

ur
es

 o
f c

oa
l 

pe
tro

le
um

 a
nd

 n
at

ur
al

 
m

in
es

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
tra

ce
 th

e 
or

ig
in

s o
f 

or
ga

ni
c 

co
m

po
un

ds
?

d)
	d

es
cr

ib
e 

th
e 

fr
ac

tio
na

l 
di

st
ill

at
io

n 
of

 c
ru

de
 

oi
l.

i)	
Th

e 
te

ac
he

r t
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gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 h
ow

 
cr

ud
e 

oi
l i

s r
efi

ne
d 

in
to

 
di

ffe
re

nt
 fr

ac
tio

ns
.

ii)
	S

tu
de

nt
s t

o 
di

sc
us

s 
th

e 
us

es
 o

f t
he

 la
rg

e 
fr

ac
tio

ns
 o

f c
ru

de
 o

il.

W
al

l p
ic

tu
re

 sh
ow

in
g 

fr
ac

tio
na

l d
is

til
la

tio
n 

of
 

cr
ud

e 
oi

l a
nd

 fr
ac

tio
ns

 o
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th
e 

di
st

ill
at

io
n

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
de

sc
rib

e 
fr
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tio

na
l 

di
st

ill
at

io
n 

of
 c

ru
de

 
oi
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2	
H

yd
ro

ca
rb

on
s

A
 st

ud
en

t s
ho

ul
d 

be
 

ab
le

 to
:

a)
	c

la
ss

ify
 th

e 
th

re
e 

fa
m

ili
es

 o
f 

hy
dr

oc
ar

bo
ns

.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 
st

ud
en

ts
 to

 d
is

cu
ss

 
th

e 
m

ea
ni

ng
 o

f 
hy

dr
oc

ar
bo

ns
.

ii)
	T

he
 te

ac
he

r t
o 

le
ad

 
st

ud
en

ts
 to

 d
is

cu
ss

 
th

e 
st

ru
ct

ur
e 

of
 

hy
dr

oc
ar

bo
ns

 a
nd

 
cl

as
si

fy
 th

em
 in

to
 th

re
e 

fa
m

ili
es

 i.
e.

 a
lk

an
es

, 
al

ke
ne

s a
nd

 a
lk

yn
es

.

•	
W

al
l p

ic
tu

re
 sh

ow
in

g 
cl

as
si

fic
at

io
n 

of
 

hy
dr

oc
ar

bo
ns

•	
M

od
el

s o
f c

ar
bo

n 
an

d 
hy

dr
og

en
 a

to
m

s
•	

M
od

el
s o

f l
ow

er
 

hy
dr

oc
ar

bo
ns

Is
 th

e 
st

ud
en

t a
bl

e 
to

 c
la

ss
ify

 th
e 

th
re

e 
fa

m
ili

es
 o

f 
hy

dr
oc

ar
bo

ns
?

10

b)
	w

rit
e 

th
e 

ho
m

ol
og

ou
s 

se
rie

s o
f t

he
 

th
re

e 
fa

m
ili

es
 o

f 
hy

dr
oc

ar
bo

ns
.

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 
to

 w
rit

e 
th

e 
co

nd
en

se
d 

an
d 

op
en

 st
ru

ct
ur

es
 o

f 
th

e 
fir

st
 fi

ve
 m

em
be

rs
 o

f 
th

e 
ho

m
ol

og
ou

s s
er

ie
s 

of
 a

lk
an

es
, a

lk
en

es
 a

nd
 

al
ky

ne
s.

W
al

l c
ha

rts
, p

ic
tu

re
s a

nd
 

m
od

el
s s

ho
w

in
g 

op
en

 a
nd

 
co

nd
en

se
d 

st
ru

ct
ur

es
 o

f 
hy

dr
oc

ar
bo

ns

Is
 th

e 
st

ud
en

t 
ab

le
 to

 w
rit

e 
th

e 
ho

m
ol

og
ou

s s
er

ie
s o

f 
th

e 
th

re
e 

fa
m

ili
es

 o
f 

hy
dr

oc
ar

bo
ns

?

c)
	e

xp
la

in
 th

e 
co

nc
ep

t 
of

 is
om

er
is

m
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 u
se

 m
od

el
s, 

op
en

 
an

d 
co

nd
en

se
d 

st
ru

ct
ur

es
 o

f 
al

ka
ne

s, 
al

ke
ne

s a
nd

 a
lk

yn
es

 
to

 d
is

cu
ss

 th
e 

co
nc

ep
t o

f 
is

om
er

is
m

.

W
al

l c
ha

rts
, p

ic
tu

re
 

an
d 

m
od

el
s i

llu
st

ra
tin

g 
is

om
er

is
m

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
co

nc
ep

t o
f 

is
om

er
is

m
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st

ru
ct

ur
al

 
fo
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ul

ae
 o
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al

l i
so

m
er

s o
f 

hy
dr

oc
ar

bo
ns

 u
p 

to
 

fiv
e 

ca
rb

on
 a

to
m

s.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

st
ru

ct
ur

al
 fo

rm
ul

ae
 o

f 
th

e 
is

om
er

s o
f t

he
 lo

w
er

 
hy

dr
oc

ar
bo

ns
.

ii)
	S

tu
de

nt
s t

o 
w

rit
e 

st
ru

ct
ur

es
 o

f a
ll 

is
om

er
s 

of
 a

lk
an

es
, a

lk
en

es
 a

nd
 

al
ky

ne
s u

p 
to

 fi
ve

 c
ar

bo
n 

at
om

s.

•	
M

an
ila

 sh
ee

ts
 a

nd
 

m
ag

ic
 m

ar
ke

rs
•	

W
al

l c
ha

rts
, p

ic
tu

re
s 

an
d 

m
od

el
s s

ho
w

in
g 

st
ru

ct
ur

es
 o

f d
iff

er
en

t 
is

om
er

s o
f l

ow
er

 
hy

dr
oc

ar
bo

ns

Is
 th

e 
st

ud
en

t 
ab

le
 to

 w
rit

e 
op

en
 

st
ru

ct
ur

al
 fo

rm
ul

ae
 

of
 a

ll 
th

e 
is

om
er

s o
f 

hy
dr

oc
ar

bo
ns

 u
p 

to
 

fiv
e 

ca
rb

on
 a

to
m

s?

e)
	n

am
e 

th
e 

is
om

er
s 

of
 h

yd
ro

ca
rb

on
s u

p 
to

 5
 c

ar
bo

n 
at

om
s.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

ru
le

s o
f n

am
in

g 
is

om
er

s 
of

 h
yd

ro
ca

rb
on

s.
ii)

	S
tu

de
nt

s u
si

ng
 th

e 
ru

le
s g

iv
en

 to
 w

rit
e 

th
e 

na
m

es
 o

f a
ll 

th
e 

is
om

er
s 

of
 a

lk
an

es
, a

lk
en

es
 

an
d 

al
ky

ne
s u

p 
to

 fi
ve

 
ca

rb
on

s a
to

m
s.

•	
W

al
l c

ha
rts

 sh
ow

in
g 

th
e 

no
m

en
cl

at
ur

e 
of

 d
iff

er
en

t i
so

m
er

s 
of

 a
lk

an
es

, a
lk

en
es

 
an

d 
al

ky
ne

s u
p 

to
 5

 
ca

rb
on

 a
to

m
s

•	
M

od
el

s o
f d

iff
er

en
t 

is
om

er
s

•	
W

al
l c

ha
rts

 fo
r 

ru
le

s o
f n

am
in

g 
hy

dr
oc

ar
bo

ns

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
na

m
e 

th
e 

is
om

er
s o

f 
hy

dr
oc

ar
bo

ns
 u

p 
to

 5
 

ca
rb

on
 a

to
m
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	a
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 g
en

er
al

 
fo

rm
ul

a 
to

 id
en

tif
y 

th
e 

fa
m

ili
es

 o
f 

hy
dr

oc
ar

bo
ns

.

i)	
St

ud
en

ts
 to

 u
se

 th
e 

ge
ne

ra
l f

or
m

ul
ae

:  
   

   
C

 
nH

2n
 +

 2
, C

nH
2n

 a
nd

 C
 nH

 
2n

-2
 to

 id
en

tif
y 

al
ka

ne
s, 

al
ke

ne
s a

nd
 a

lk
yn

es
 

re
sp

ec
tiv

el
y.

ii)
	S

tu
de

nt
s t

o 
us

e 
th

e 
ge

ne
ra

l f
or

m
ul

ae
 to

 
w

rit
e 

va
rio

us
 m

ol
ec

ul
ar

 
fo

rm
ul

ae
 o

f a
lk

an
es

, 
al

ke
ne

s a
nd

 a
lk

yn
es

.

W
al

l c
ha

rts
, p

ic
tu

re
s 

an
d 

m
od

el
s o

f d
iff

er
en

t 
hy

dr
oc

ar
bo

ns

Is
 th

e 
st

ud
en

t 
ab

le
 to

 a
pp

ly
 th

e 
ge

ne
ra

l f
or

m
ul

ae
 to

 
id

en
tif

y 
fa

m
ili

es
 o

f 
hy

dr
oc

ar
bo

ns
?

2.
3	

Pr
op

er
tie

s o
f 

hy
dr

oc
ar

bo
ns

A
 st

ud
en

t s
ho

ul
d 

be
 

ab
le

 to
:

a)
	d

es
cr

ib
e 

th
e 

ph
ys

ic
al

 p
ro

pe
rti

es
 

of
 lo

w
er

 
hy

dr
oc

ar
bo

ns
; 

al
ka

ne
s, 

al
ke

ne
s 

an
d 

al
ky

ne
s.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 
ph

ys
ic

al
 p

ro
pe

rti
es

 o
f 

hy
dr

oc
ar

bo
ns

 to
 in

cl
ud

e:
 

de
ns

ity
, m

el
tin

g 
po

in
t, 

bo
ili

ng
 p

oi
nt

 a
nd

 st
at

e 
at

 
ro

om
 te

m
pe

ra
tu

re
.

ii)
	s

tu
de

nt
s t

o 
di

sc
us

s 
ph

ys
ic

al
 p

ro
pe

rti
es

 o
f 

hy
dr

oc
ar

bo
ns

 to
 in

cl
ud

e:
 

de
ns

ity
, m

el
tin

g 
po

in
t, 

bo
ili

ng
 p

oi
nt

 a
nd

 st
at

es
 

at
 ro

om
 te

m
pe

ra
tu

re
.

W
al

l c
ha

rts
 a

nd
 m

od
el

s 
sh

ow
in

g 
th

e 
ph

ys
ic

al
 

pr
op

er
tie

s o
f l

ow
er

 
hy

dr
oc

ar
bo

ns
 

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
de

sc
rib

e 
th

e 
ph

ys
ic

al
 

pr
op

er
tie

s o
f l

ow
er

 
hy

dr
oc

ar
bo

ns
?
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b)

	e
xp

la
in

 th
e 

co
nc

ep
t 

of
 sa

tu
ra

te
d 

an
d 

un
sa

tu
ra

te
d 

hy
dr

oc
ar

bo
ns

.

i)	
U

si
ng

 m
od

el
s, 

pi
ct

ur
es

 
an

d 
ch

ar
ts

, t
ea

ch
er

 to
 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 
th

e 
co

nc
ep

t o
f s

at
ur

at
io

n 
an

d 
un

sa
tu

ra
tio

n 
in

 
hy

dr
oc

ar
bo

ns
.

ii)
	S

tu
de

nt
s t

o 
pr

ep
ar

e 
m

od
el

s a
nd

 d
ra

w
in

gs
 

ill
us

tra
tin

g 
sa

tu
ra

te
d 

an
d 

un
sa

tu
ra

te
d 

hy
dr

oc
ar

bo
ns

.

M
od

el
s a

nd
 c

ha
rts

 
sh

ow
in

g 
th

e 
sa

tu
ra

te
d 

an
d 

un
sa

tu
ra

te
d 

hy
dr

oc
ar

bo
ns

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 th
e 

co
nc

ep
t o

f s
at

ur
at

ed
 

an
d 

un
sa

tu
ra

te
d 

hy
dr

oc
ar

bo
ns

?

c)
	c

om
pa

re
 th

e 
ch

em
ic

al
 p

ro
pe

rti
es

 
of

 lo
w

er
 a

lk
an

es
, 

al
ke

ne
s a

nd
 

al
ky

ne
s.

i)	
U

si
ng

 a
pp

ro
pr

ia
te

 
re

ag
en

ts
 fo

r e
xa

m
pl

e 
B

ro
m

in
e/

 c
hl

or
in

e 
w

at
er

 
an

d 
K

M
nO

4 s
ol

ut
io

n,
 th

e 
te

ac
he

r t
o 

de
m

on
st

ra
te

 
th

e 
sa

tu
ra

tio
n 

na
tu

re
 

of
 a

lk
an

es
 a

nd
 u

n-
sa

tu
ra

tio
n 

na
tu

re
 o

f 
al

ke
ne

s a
nd

 a
lk

yn
es

.
ii)

	T
he

 te
ac

he
r a

nd
 st

ud
en

ts
 

to
 d

is
cu

ss
 h

ow
 m

et
ha

ne
 

re
ac

ts
 w

ith
 o

xy
ge

n 
an

d 
ch

lo
rin

e.

•	
B

ro
m

in
e/

 c
hl

or
in

e 
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	S
tu

de
nt

s t
o 

ca
rr

y 
ou

t e
xp

er
im

en
ts

 to
 

de
m

on
st

ra
te

 th
e 

re
ac

tio
n 

of
 e

th
an

oi
c 

ac
id

 w
ith

 
hy

dr
ox

id
es

 a
nd

 a
lc

oh
ol

s.

•	
N

aO
H

•	
N

a 2C
O

3
•	

N
aH

C
O

3
•	

Et
ha

no
ic

 a
ci

d
•	

Et
ha

no
l

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
pr

op
er

tie
s 

of
 c

ar
bo

xy
lic

 a
ci

ds
?
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D

S
f)

	p
re

pa
re

 so
ap

 fr
om

 
an

im
al

 fa
ts

 o
r 

ve
ge

ta
bl

e 
oi

l.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

m
ec

ha
ni

sm
 o

f s
oa

p 
fo

rm
at

io
n.

ii)
	S

tu
de

nt
s t

o 
pr

ep
ar

e 
so

ap
 

by
 b

oi
lin

g 
a 

m
ix

tu
re

 o
f 

N
aO

H
 a

nd
 o

il,
 is

ol
at

e 
th

e 
so

ap
, d

ry
 it

 a
nd

 u
se

 it
 

in
 w

as
hi

ng
.

•	
O

il,
 fa

t, 
N

aO
H

, 
m

an
ila

 sh
ee

ts
 a

nd
 

m
ar

ke
r p

en
s

•	
W

al
l c

ha
rts

 a
nd

 
pi

ct
ur

es
 sh

ow
in

g 
in

du
st

ria
l p

ro
ce

ss
 o

f 
m

an
uf

ac
tu

rin
g 

so
ap

Is
 th

e 
st

ud
en

t a
bl

e 
to

 p
re

pa
re

 so
ap

 
fr

om
 a

ni
m

al
 fa

t o
r 

ve
ge

ta
bl

e 
oi

l?

3.
0	

SO
IL

 C
H

E
M

IS
T

R
Y

3.
1	

So
il 

Fo
rm

at
io

n
A

 st
ud

en
t s

ho
ul

d 
be

 
ab

le
 to

:
a)

	d
es

cr
ib

e 
so

il 
fo

rm
at

io
n.

i)	
A

 te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 d

is
cu

ss
 

th
e 

pr
oc

es
s o

f s
oi

l 
fo

rm
at

io
n.

ii)
	S

tu
de

nt
s t

o 
di

sc
us

s 
th

e 
pr

oc
es

s o
f s

oi
l 

fo
rm

at
io

n.

•	
So

il 
sa

m
pl

e
•	

C
ha

rt 
sh

ow
in

g 
flo

w
 

di
ag

ra
m

 o
f s

oi
l 

fo
rm

at
io

n

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
de

sc
rib

e 
ho

w
 so

il 
is

 
fo

rm
ed

?

6

b)
	E

xp
la

in
 th

e 
fa

ct
or

s 
in

flu
en

ci
ng

 so
il 

fo
rm

at
io

n.

i)	
Th

e 
te

ac
he

r a
nd

 st
ud

en
ts

 
to

 b
ra

in
st

or
m

 o
n 

th
e 

ch
em

ic
al

 a
nd

 c
lim

at
ic

 
fa

ct
or

s w
hi

ch
 in

flu
en

ce
 

so
il 

fo
rm

at
io

n.
ii)

	S
tu

de
nt

s t
o 

de
m

on
st

ra
te

 
th

e 
di

ss
ol

ut
io

n 
of

 m
ar

bl
e 

in
 d

ilu
te

 a
ci

ds
 a

s a
n 

ex
am

pl
e 

of
 h

ow
 so

il 
is

 
fo

rm
ed

.

•	
So

il 
sa

m
pl

es
 o

f 
di

ffe
re

nt
 ty

pe
s 

•	
M

ar
bl

e
•	

D
ilu

te
 a

ci
ds

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 fa
ct

or
s 

in
flu

en
ci

ng
 so

il 
fo

rm
at

io
n?
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D

S
3.

2	
So

il 
R

ea
ct

io
n

A
 st

ud
en

t s
ho

ul
d 

be
 

ab
le

 to
:

a)
	e

xp
la

in
 th

e 
co

nc
ep

t 
of

 so
il 

re
ac

tio
n.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

na
tu

ra
l a

nd
 a

rti
fic

ia
l 

ca
us

es
 o

f s
oi

l a
ci

di
ty

.
ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 to

 
di

sc
us

s t
he

 so
il 

pH
.

•	
pH

 m
et

er
•	

Sa
m

pl
es

 o
f s

oi
l f

ro
m

 
di

ffe
re

nt
 p

la
ce

s
•	

So
il 

pH
 k

it

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
co

nc
ep

t o
f 

so
il 

re
ac

tio
n?

 

8

b)
	M

ea
su

re
 th

e 
pH

 o
f 

a 
gi

ve
n 

so
il 

sa
m

pl
e.

i)	
Th

e 
te

ac
he

r t
o 

gi
ve

 
gu

id
el

in
es

 to
 st

ud
en

ts
 o

n 
ho

w
 to

 m
ea

su
re

 th
e 

pH
 

of
 so

il 
sa

m
pl

e 
co

lle
ct

ed
 

fr
om

 th
e 

sc
ho

ol
 g

ar
de

n 
us

in
g 

a 
so

il 
pH

 k
it.

ii)
	S

tu
de

nt
s t

o 
us

e 
a 

so
il 

pH
 

ki
t t

o 
m

ea
su

re
 th

e 
pH

 o
f 

a 
so

il 
sa

m
pl

e 
co

lle
ct

ed
.

•	
So

il 
pH

 k
it

•	
U

ni
ve

rs
al

 in
di

ca
to

r
•	

So
il 

sa
m

pl
e

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
m

ea
su

re
 th

e 
pH

 o
f a

 
so

il 
sa

m
pl

e?

c)
	M

an
ag

e 
th

e 
so

il 
pH

 
by

 u
si

ng
 d

iff
er

en
t 

lim
in

g 
m

at
er

ia
ls

.

i)	
Th

e 
te

ac
he

r t
o 

as
si

st
 

st
ud

en
ts

 to
 c

ho
os

e 
lim

in
g 

m
at

er
ia

ls
 a

m
on

g 
th

e 
fo

llo
w

in
g:

 C
aO

, 
w

oo
d 

as
h,

 M
gC

O
3 a

nd
 

C
a 

(O
H

) 2.

•	
W

oo
d 

as
h

•	
M

gC
O

3
•	

C
a 

(O
H

) 2
•	

W
al

l c
ha

rts
 a

nd
 

pi
ct

ur
es

 o
f l

im
in

g 
m

at
er

ia
ls

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
m

an
ag

e 
th

e 
so

il 
pH

 b
y 

us
in

g 
di

ffe
re

nt
 li

m
in

g 
m

at
er

ia
ls

?
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S
ii)

	S
tu

de
nt

s u
nd

er
 

te
ac

he
r’s

 g
ui

da
nc

e 
to

 
m

an
ag

e 
th

e 
so

il 
pH

 b
y 

us
in

g 
di

ffe
re

nt
 li

m
in

g 
m

at
er

ia
ls

.

3.
3	

Pl
an

t n
ut

rie
nt

s i
n 

th
e 

so
il

A
 st

ud
en

t s
ho

ul
d 

be
 

ab
le

 to
:

a)
	c

at
eg

or
iz

e 
th

e 
es

se
nt

ia
l p

la
nt

 
nu

tri
en

ts
.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 c
on

si
de

r 
th

e 
fo

llo
w

in
g 

lis
t o

f 
el

em
en

ts
 a

s t
he

 e
ss

en
tia

l 
nu

tri
en

t e
le

m
en

ts
 o

f 
pl

an
ts

:  
C

, H
, O

, N
, P

, K
, 

S,
 C

a,
 Z

n,
 M

o,
 C

l a
nd

 
C

o.
ii)

	S
tu

de
nt

s t
o 

ca
te

go
riz

e 
m

ac
ro

 e
le

m
en

ts
 a

s N
, P

, 
K

, C
a,

 M
g,

 a
nd

 S
 w

hi
le

 
th

e 
re

st
 o

f t
he

 e
ss

en
tia

l 
el

em
en

ts
 re

m
ai

n 
as

 
m

ic
ro

el
em

en
ts

.

W
al

l c
ha

rts
 sh

ow
in

g 
th

e 
ca

te
go

rie
s o

f s
oi

l 
nu

tri
en

ts

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ca

te
go

riz
e 

m
ic

ro
 a

nd
 

m
ac

ro
 p

la
nt

 n
ut

rie
nt

s?

4
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C
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S
A

SS
E

SS
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E
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U
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B
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O
F 

PE
R

IO
D

S
b)

	e
xp

la
in

 th
e 

fu
nc

tio
ns

 o
f e

ac
h 

of
 th

e 
pr

im
ar

y 
m

ac
ro

nu
tri

en
ts

 in
 

pl
an

t g
ro

w
th

.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

fu
nc

tio
ns

 o
f e

ac
h 

of
 th

e 
pr

im
ar

y 
m

ac
ro

 n
ut

rie
nt

s 
(N

, P
 a

nd
 K

) i
n 

pl
an

t 
gr

ow
th

.
ii)

	S
tu

de
nt

s t
o 

di
sc

us
s t

he
 

ef
fe

ct
s o

f t
he

 d
efi

ci
en

cy
 

of
 e

ac
h 

of
 th

e 
pr

im
ar

y 
m

ac
ro

nu
tri

en
ts

.

•	
D

iff
er

en
t t

yp
es

 o
f 

pl
an

ts
•	

W
al

l c
ha

rts
•	

Pl
an

ts
 w

ith
 n

ut
rie

nt
 

de
fic

ie
nc

ie
s

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
fu

nc
tio

ns
 

of
 e

ac
h 

of
 th

e 
pr

im
ar

y 
m

ac
ro

nu
tri

en
t 

el
em

en
ts

 in
 p

la
nt

 
gr

ow
th

?

c)
	p

re
pa

re
 p

la
nt

 
nu

tri
en

t c
ul

tu
re

s i
n 

th
e 

la
bo

ra
to

ry
.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 p
re

pa
re

 
co

m
pl

et
e 

nu
tri

en
t 

cu
ltu

re
s a

nd
 g

ro
w

 p
la

nt
s 

in
 th

em
.

ii)
	T

he
 te

ac
he

r t
o 

pr
ep

ar
e 

nu
tri

en
t c

ul
tu

re
s i

n 
w

hi
ch

 o
ne

 n
ut

rie
nt

 is
 

m
is

si
ng

.
iii

)	S
tu

de
nt

s t
o 

di
sc

us
s t

he
 

ef
fe

ct
s o

f t
he

 m
is

si
ng

 
el

em
en

ts
 to

 p
la

nt
 

gr
ow

th
.

•	
N

ut
rie

nt
 c

ul
tu

re
s

•	
W

al
l c

ha
rts

 a
nd

 
pi

ct
ur

es
 sh

ow
in

g 
th

e 
nu

tri
en

t c
ul

tu
re

s
•	

Pi
ct

ur
es

 sh
ow

in
g 

pl
an

ts
 g

ro
w

in
g 

in
 

di
ffe

re
nt

 c
ul

tu
re

s

Is
 th

e 
st

ud
en

t a
bl

e 
to

 p
re

pa
re

 n
ut

rie
nt

 
cu

ltu
re

s i
n 

th
e 

la
bo

ra
to

ry
?
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S
d)

	m
an

ag
e 

th
e 

lo
ss

 o
f 

pl
an

t n
ut

rie
nt

s f
ro

m
 

th
e 

so
il.

Th
e 

te
ac

he
r t

o 
as

si
st

 st
ud

en
ts

 
to

 d
is

cu
ss

 th
e 

pr
ev

en
tio

n 
of

 
nu

tri
en

ts
 lo

ss
 fr

om
 th

e 
so

il 
w

he
n 

th
e 

fo
llo

w
in

g 
m

et
ho

ds
 

ar
e 

ap
pl

ie
d:

 p
re

ve
nt

io
n 

of
 

so
il 

er
os

io
n,

 le
ac

hi
ng

, c
ro

p 
ro

ta
tio

n 
an

d 
go

od
 h

ar
ve

st
in

g 
pr

ac
tic

es
.

•	
N

ut
rie

nt
 c

ul
tu

re
s

•	
A

 fa
rm

 a
ffe

ct
ed

 b
y 

so
il 

er
os

io
n 

•	
W

al
l c

ha
rts

 a
nd

 
pi

ct
ur

es
•	

Pi
ct

ur
es

 sh
ow

in
g 

ov
er

gr
az

in
g 

ca
ttl

e

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
m

an
ag

e 
th

e 
lo

ss
 o

f 
pl

an
t n

ut
rie

nt
s?

3.
4	

M
an

ur
es

 a
nd

 
fe

rti
liz

er
s

A
 st

ud
en

t s
ho

ul
d 

be
 

ab
le

 to
:

a)
	p

re
pa

re
 h

ea
p 

an
d 

pi
t c

om
po

st
 

m
an

ur
e.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 p
re

pa
re

 
co

m
po

st
 m

an
ur

es
 b

y 
di

ffe
re

nt
 w

ay
s.

ii)
	S

tu
de

nt
s t

o 
pr

ep
ar

e 
an

d 
us

e 
co

m
po

st
 m

an
ur

e 
in

 
th

e 
sc

ho
ol

 g
ar

de
n.

•	
Pi

t c
om

po
st

 m
an

ur
e

•	
Ve

ge
ta

bl
e 

le
av

es
•	

A
sh

•	
H

ea
p 

co
m

po
st

 
m

an
ur

es

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
pr

ep
ar

e 
he

ap
 a

nd
 p

it 
co

m
po

st
 m

an
ur

e?

6

b)
	e

xp
la

in
 th

e 
ad

va
nt

ag
es

 a
nd

 
di

sa
dv

an
ta

ge
s o

f 
m

an
ur

es
.

i)	
Th

e 
te

ac
he

r t
o 

fa
ci

lit
at

e 
st

ud
en

ts
 to

 d
is

cu
ss

 
th

e 
ad

va
nt

ag
es

 a
nd

 
di

sa
dv

an
ta

ge
s o

f 
m

an
ur

es
.

ii)
	S

tu
de

nt
s t

o 
ap

pl
y 

co
m

po
st

 a
nd

 fa
rm

ya
rd

 
m

an
ur

es
 o

n 
di

ffe
re

nt
 

pl
an

t p
lo

ts
 a

nd
 o

bs
er

ve
 

th
e 

di
ffe

re
nc

es
 o

n 
pl

an
t 

gr
ow

th
.

•	
C

om
po

st
 m

an
ur

e
•	

Fa
rm

ya
rd

 m
an

ur
e

•	
W

al
l c

ha
rts

 a
nd

 
pi

ct
ur

es
 sh

ow
in

g 
th

e 
ap

pl
ic

at
io

n 
of

 
m

an
ur

es
 o

n 
a 

fa
rm

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
ad

va
nt

ag
es

 
an

d 
di

sa
dv

an
ta

ge
s o

f 
m

an
ur

es
?
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