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1.0     PREAMBLE

1.1	 Introduction

This two year syllabus is designed to put greater empha-
sis on the understanding and application of chemistry 
concepts and principles in an environmental friendly and 
sustainable manner.  It makes learners identify and solve 
problems practically in a scientific manner. The Form 5 
and 6Chemistry syllabus is inclusively made to cater for 
all categories of learners in an increasingly technological 
world 

1.2	  Rationale

Chemistry plays a pivotal role in the technological 
development of any country since it is embedded in our 
everyday life. 

The study of Chemistry enables learners to be creative 
and innovative in industry and society by promoting the 
application of Chemistry in industrial processes for value 
addition, beneficiation of natural resources and harness-
ing of available opportunities for entrepreneurship.

The Chemistry syllabus enables learners to develop the 
following skills:

•	 Problem solving
•	 Critical thinking
•	 Decision making
•	 Production 
•	 Research 
•	 Conflict resolution
•	 Leadership 
•	 Self-management
•	 Communication
•	 Technological 

1.3	 Summary of Content

Form 5 and 6 Chemistry syllabus will cover theory and 
practical activities in the following areas: 

•	 Physical Chemistry
•	 Inorganic Chemistry
•	 Organic Chemistry 
•	 Applied Chemistry

	  

1.4	 Assumptions

It is assumed that learner:
	
•	 have passed ‘O’ level Chemistry
•	 are familiar with ICT Tools and Braille/Jaws soft-

ware
•	 have passed ‘O’ level Mathematics 
•	 are familiar with laboratory apparatus 
•	 are aware of laboratory safety precautions

1.5	  Cross - cutting isues

The Chemistry learning area encompasses the cross 
cutting themes listed below:

•	 Inclusivity
•	 Environmental issues
•	 Indigenous knowledge system
•	 Enterprise Education
•	 Life skills
•	 Team work
•	 Food security
•	 Safety and health issues
•	 Disaster and risk management
•	 HIV/ AIDS

2.0   PRESENTATION OF 
SYLLABUS
The Form 5 and 6 Chemistry syllabus is a single docu-
ment covering Forms 5 and 6.

3.0	 AIMS
The aims are to:

•	 enable learners to develop fundamental principles 
of Chemistry for application in life and as a basis for 
further studies in Chemistry and related disciplines.

•	 inculcate in learners the need for safety and protec-
tion of the environment in the study of Chemistry.

•	 create opportunities for learners to acquire research, 
experimental, practical, enterprising and technologi-
cal skills in Chemistry. 

•	 appreciate the usefulness and limitations of the scien-
tific method in the study of Chemistry.

•	 stimulate in learners the desire to apply Chemistry for 
the benefit of society as guided by the principles of 
Unhu/Ubuntu/Vumunhu.
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•	 promote awareness that the applications of 
Chemistry may be both beneficial and detri-
mental to the individual and the community.

•	 develop in learners the appreciation of the use 
of Chemistry in value creation, addition and 
beneficiation.

 

4.0	 SYLLABUS OBJECTIVES
Learners should be able to:

•	 follow instructions in practical work 
•	 make and record observations
•	 use ICT Tools and Braille/Jaws software to simu-

late Chemistry phenomena
•	 apply safety measures in all practical work
•	 present, analyse and interpret data to establish 

relationships
•	 demonstrate knowledge on facts, laws, definitions 

and concepts of Chemistry
•	 measure and express quantities to a given level of 

accuracy and precision
•	 design a practical solution to a real  life problem 

using knowledge of Chemistry

5.0 METHODOLOGY AND TIME 
ALLOCATION

5.1	  Methodology

Some of the learner centred and multi-sensory method-
ologies used in the teaching and learning of Chemistry 
are suggested below.  The principles of individualisation, 
concreteness, totality and wholeness, stimulation and 
hands-on experience should guide the teachers as they 
employ the suggested methods:

•	 Demonstrations
•	 Experimentation 
•	 Research 
•	 Models 
•	 Site visits
•	 Simulations 
•	 Seminars 
•	 Discovery 
•	 Exhibitions 
•	 Work related learning 

5.1.2 	Time Allocation
	

For adequate coverage of the syllabus, a time allocation 
of 8 theory 40minutes periods and a block of 4 practical 
periods  per week is recommended. Learners should be 
engaged in at least one Educational Tour per term, one 
exhibition per year, and an attachment of one week in 
any chemical related industry during the course

6.0 	 TOPICS

6.1	 Physical Chemistry:

-	 Atoms, Molecules and Stoichiometry
-	 Atomic structure
-	 Chemical bonding 
-	 States of matter 
-	 Chemical energetics
-	 Electrochemistry
-	 Equilibria 
-	 Reaction kinetics

6.2	 Inorganic Chemistry:

-	 Chemical Periodicity of period 3 
-	 Chemistry of Group II elements 
-	 Chemistry of Group IV elements 
-	 Chemistry of Group VII elements

6.3 Organic Chemistry:

-	 Hydrocarbons
-	 Halogen derivatives 
-	 Hydroxy compounds 
-	 Carbonyl compounds 
-	 Carboxylic acids and derivatives 
-	 Nitrogen compounds 
-	 Polymerisation 

6.4 Applied Chemistry 

-	 Transition Elements 
-	 Phase Equilibria 
-	 Environmental Chemistry 
-	 Nano Chemistry 
-	 Chemistry of Nitrogen and Sulphur
 

2

Chemistry Syllabus Forms 5 - 6



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

3

7.
0 

SC
O

PE
 A

N
D

 S
EQ

U
EN

C
E 

C
H

A
R

T

FO
R

M
 5

 A
N

D
 F

O
R

M
 6

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  1
 

 

- 
C

he
m

is
try

 o
f N

itr
og

en
 a

nd
 S

ul
ph

ur
 

        7.
0 

SC
O

PE
 A

N
D

 S
EQ

U
EN

C
E 

C
H

AR
T 

 FO
RM

 5
 A

N
D

 F
O

R
M

 6
 

 
TO

PI
C 

FO
RM

 5
 

FO
RM

  6
 

7.
1 

PH
YS

IC
AL

 C
H

EM
IS

TR
Y:

 

At
om

s,
 M

ol
ec

ul
es

 a
nd

 S
to

ic
hi

om
et

ry
 

 
 

R
el

at
iv

e 
m

as
se

s 
of

 a
to

m
s 

an
d 

m
ol

ec
ul

es
  

 
M

as
s 

sp
ec

tra
  

 
Th

e 
m

ol
e 

an
d 

Av
og

ad
ro

 c
on

st
an

t  
 

Em
pi

ric
al

 a
nd

 m
ol

ec
ul

ar
 fo

rm
ul

ae
 

 
St

oi
ch

io
m

et
ric

 c
al

cu
la

tio
ns

  

 
St

oi
ch

io
m

et
ric

 re
ac

tio
n 

ra
tio

s 
 

 
Ti

tra
tio

n 
 

 
Pe

rc
en

ta
ge

 y
ie

ld
 a

nd
 p

er
ce

nt
ag

e 
pu

rit
y 

At
om

ic
 s

tru
ct

ur
e 

 
 

Su
b-

at
om

ic 
pa

rti
cl

es
  

 
El

ec
tro

ni
c 

co
nf

ig
ur

at
io

ns
  

 
Io

ni
sa

tio
n 

en
er

gy
  

 

C
he

m
ic

al
 b

on
di

ng
  

 
Io

ni
c 

bo
nd

in
g 

 
 

C
ov

al
en

t b
on

di
ng

  
 

Bo
nd

 re
ac

tiv
ity

  
 

D
at

ive
 b

on
di

ng
  

 
Sh

ap
es

 o
f m

ol
ec

ul
es

  
 

M
et

al
lic

 b
on

di
ng

  

 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

4

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  2
 

 St
at

es
 o

f m
at

te
r  

 
In

te
rm

ol
ec

ul
ar

 fo
rc

es
   

 
G

as
eo

us
 s

ta
te

  
 

Li
qu
id
	s
ta
te
	 

 
So

lid
 s

ta
te

  

 

C
he

m
ic

al
 e

ne
rg

et
ic

s 
 

En
th

al
py

 c
ha

ng
es

  
 

H
es

s’
 L
aw

	a
nd

 B
or

n-
H

ab
er

 c
yc

le
s 

 
 

C
ha

rg
e 

de
ns

ity
 

 

El
ec

tro
ch

em
is

try
  

 
R

ed
ox

 p
ro

ce
ss

es
  

 
El

ec
tro

de
 p

ot
en

tia
ls 

 
 

El
ec

tro
lys

is
 o

f a
ci

di
fie

d 
w

at
er

 
 

El
ec

tro
lyt

ic 
pu

rif
ic

at
io

n 
of

 c
op

pe
r/n

ick
el

 
 

Ex
tra

ct
io

n 
of

 a
lu

m
in

iu
m

  
 

Pr
od

uc
tio

n 
of

 c
hl

or
in

e 
fro

m
 b

rin
e 

 
R

ed
ox

 ti
tra

tio
n 

 
Fu

el
 c

el
ls

  
 

Q
ua

nt
ita

tiv
e 

el
ec

tro
lys

is
  

 

Eq
ui
lib
ria
	  

 
C

he
m

ica
l E
qu
ilib
ria

  
 

Eq
ui
lib
riu
m
	c
on
st
an
ts

 
 

Fa
ct
or
s	
af
fe
ct
in
g	
eq
ui
lib
riu
m

 
 

Io
ni

c 
Eq

ui
lib
ria

  
 

Br
on

st
ed

-L
ow

ry
	th
eo
ry
	o
f	a
ci
ds
	a
nd
	b
as
es

  
 

pH
	a
nd
	p
O
H
	 

 
Ac

id
 a

nd
 b

as
e 

di
ss

oc
ia

tio
n 

co
ns

ta
nt

s 
 

 
C

ho
ice

 o
f i

nd
ica

to
rs

 
 

Ti
tra

tio
n 

cu
rv

es
 

 

 
Bu

ffe
r s

ol
ut

io
ns

  
 

So
lu

bi
lity

 p
ro

du
ct

s 
 

 

R
ea

ct
io

n 
ki

ne
tic

s 
 

 
R
at
e	
eq
ua
tio
ns
	 

 
M

ec
ha

ni
sm

 o
f r

ea
ct

io
ns

  
 

Fa
ct

or
s 

af
fe

ct
in

g 
ra

te
s 

of
 re

ac
tio

ns
  

  

 
C

at
al

ys
is

  



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

4

5

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  3
 

 7.
2 

IN
O

R
G

AN
IC

 C
H

EM
IS

TR
Y 

 C
he

m
ic

al
 P

er
io

di
ci

ty
 o

f p
er

io
d 

3 
 

Va
ria
tio
n	
in
	P
hy
si
ca
l	p
ro
pe
rti
es
	 

 
Va

ria
tio
n	
in
	C
he
m
ic
al
	p
ro
pe
rti
es

 
 

 

C
he

m
is

try
 o

f G
ro

up
 II

 e
le

m
en

ts
  

 
 

Tr
en

ds
 in

 P
hy

si
ca

l p
ro

pe
rti

es
  

 
Tr

en
ds

 in
 C

he
m

ica
l p

ro
pe

rti
es

 
 

Pr
op

er
tie

s 
an

d 
us

es
 o

f G
ro

up
 II

 c
om

po
un

ds
  

 

C
he
m
is
try
	o
f	G

ro
up
	IV

	e
le
m
en
ts
	 

 
Tr

en
ds

 in
 P

hy
si

ca
l p

ro
pe

rti
es

  
 

Tr
en

ds
 in

 C
he

m
ica

l p
ro

pe
rti

es
 

 
Pr

op
er

tie
s 

an
d 

us
es
	o
f	G

ro
up
	IV

	e
le

m
en

ts
 a

nd
 

co
m

po
un

ds
 

 

C
he
m
is
try
	o
f	G

ro
up
	V
II	
el
em

en
ts
	 

 
 

Tr
en

ds
 in

 P
hy

si
ca

l p
ro

pe
rti

es
  

 
Tr

en
ds

 in
 C

he
m

ica
l p

ro
pe

rti
es

 
 

Pr
op
er
tie
s	
an
d	
us
es
	o
f	G

ro
up
	V
II	

el
em

en
ts

 a
nd

 
co

m
po

un
ds

 

 

C
he

m
is

try
 o

f N
itr

og
en

 a
nd

 S
ul

ph
ur

 
 

C
he

m
ica

l p
ro

pe
rti

es
 o

f N
itr

og
en

  
 

C
he

m
ica

l p
ro

pe
rti

es
 o

f S
ul

ph
ur

 
 

H
ab

er
 P

ro
ce

ss
  

 
C

on
ta

ct
 P

ro
ce

ss
  

 
En

vir
on

m
en

ta
l im

pa
ct

s 
of

 N
itr

og
en

 a
nd

 S
ul

ph
ur

  
co

m
po

un
ds

  
     

 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

6

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  4
 

  7.
3 

 O
R

G
AN

IC
 C

H
EM

IS
TR

Y:
 

 H
yd

ro
ca

rb
on

s 
 

 
 

 
N

om
en

cl
at

ur
e 

 
 

Is
om

er
ism

 
 

Pr
ep

ar
at

io
n 

an
d 

oc
cu

rre
nc

e 
 

Ph
ys

ic
al

 p
ro

pe
rti

es
  

 
C

he
m

ica
l p

ro
pe

rti
es

 
 

R
ea

ct
io

n 
m

ec
ha

ni
sm

s 
 

H
al

og
en

 d
er

iv
at

iv
es

  
 

 
N

om
en

cl
at

ur
e 

 
 

Is
om

er
ism

  
 

Pr
ep

ar
at

io
n 

 
 

Ph
ys

ic
al

 p
ro

pe
rti

es
  

 
C

he
m

ica
l p

ro
pe

rti
es

 
 

R
ea

ct
io

n 
m

ec
ha

ni
sm

s 

H
yd

ro
xy

 c
om

po
un

ds
  

 
 

N
om

en
cl

at
ur

e 
 

 
Is

om
er

ism
  

 
M

an
uf

ac
tu

re
  

 
Pr

ep
ar

at
io

n 
an

d 
oc

cu
rre

nc
e 

 
 

Ph
ys

ic
al

 p
ro

pe
rti

es
  

 
C

he
m

ica
l p

ro
pe

rti
es

 
 

R
ea

ct
io

n 
m

ec
ha

ni
sm

s 

C
ar

bo
ny

l c
om

po
un

ds
  

 
 

N
om

en
cl

at
ur

e 
 

 
Is

om
er

ism
  

 
Pr

ep
ar

at
io

n 
 

Ph
ys

ic
al

 p
ro

pe
rti

es
  

 
C

he
m

ica
l p

ro
pe

rti
es

 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

6

7

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  5
 

     C
ar

bo
xy

lic
 a

ci
ds

 a
nd

 d
er

iv
at

iv
es

  
 

 
N

om
en

cl
at

ur
e 

 
 

Pr
ep

ar
at

io
n 

an
d 

oc
cu

rre
nc

e 
 

Ph
ys

ic
al

 p
ro

pe
rti

es
  

 
C

he
m

ica
l p

ro
pe

rti
es

 
 

R
ea

ct
io

n 
m

ec
ha

ni
sm

s 

N
itr

og
en

 c
om

po
un

ds
  

 
 

Pr
ep

ar
at

io
n 

an
d 

oc
cu

rre
nc

e 
 

C
he

m
ica

l p
ro

pe
rti

es
 

Po
ly

m
er

is
at

io
n 

 
 

 
Ty

pe
s 

of
  P

ol
ym

er
is

at
io

n 
- 

ad
di

tio
n 

- 
co

nd
en

sa
tio

n 
 

U
se

s 
of

 p
ol

ym
er

s 

 7.
4 

 A
PP

LI
ED

 C
H

EM
IS

TR
Y 

  
 

Tr
an

si
tio

n 
El

em
en

ts
  

 
 

C
ha

ra
ct

er
ist

ic
 p

ro
pe

rti
es

 
 

O
cc
ur
re
nc
e	
an
d	
ex
tra
ct
io
n	
	 

 
C

he
m

ica
l p

ro
pe

rti
es

 a
nd

 u
se

s 

Ph
as
e	
Eq

ui
lib
ria
	 

 
 

St
ea

m
 D

is
till

at
io

n 
 

 
D

is
tri

bu
tio

n 
be

tw
ee

n 
ph

as
es

 
 

C
hr

om
at

og
ra

ph
y 

an
d 

el
ec

tro
ph

or
es

is 
 

En
vi

ro
nm

en
ta

l C
he

m
is

try
  

 
 

Po
llu

tio
n 

 
 

W
as

te
 m

an
ag

em
en

t  
 

N
an

o 
C

he
m

is
try

  
 

 
Pr

op
er

tie
s 

of
 n

an
om

at
er

ia
ls

  
 

Ap
pl

ic
at

io
ns

 o
f n

an
om

at
er

ia
ls

  



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

8

FO
R

M
 5

 S
YL

LA
B

U
S

8.
0 

C
O

M
PE

TE
N

C
Y 

M
AT

R
IX

8.
1 

  P
H

YS
IC

A
L 

C
H

EM
IS

TR
Y

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  6
 

     FO
RM

 5
 S

YL
LA

B
U

S 
  8.

0C
O

M
PE

TE
N

C
Y 

M
AT

R
IX

 
 8.

1 
  P

H
YS

IC
AL

 C
H

EM
IS

TR
Y 

 
 TO

PI
C

 
O

B
JE

C
TI

VE
S 

Le
ar

ne
rs

 s
ho

ul
d 

be
 a

bl
e 

to
: 

C
O

N
TE

N
T 

(A
TT

IT
U

D
ES

, 
SK

IL
LS

 A
N

D
 K

N
O

W
LE

D
G

E)
 

SU
G

G
ES

TE
D

 L
EA

R
N

IN
G

 
AC

TI
VI

TI
ES

 A
N

D
 N

O
TE

S 
SU

G
G

ES
TE

D
 

R
ES

O
U

R
C

ES
 

At
om

s,
 M

ol
ec

ul
es

 a
nd

 
St

oi
ch

io
m

et
ry

 
 

 
ex

pl
ai

n 
th

e 
te

rm
s 

re
la

tiv
e 

at
om

ic
, is

ot
op

ic
, m

ol
ec

ul
ar

 
an

d 
fo

rm
ul

a 
m

as
se

s.
 

 
 

an
al

ys
e 

m
as

s 
sp

ec
tra

 in
 

te
rm

s 
of

 is
ot

op
ic

 
ab

un
da

nc
es

 a
nd

 m
ol

ec
ul

ar
 

fra
gm

en
ts

. 
  

re
la

te
 a

 m
ol

e 
to

 A
vo

ga
dr

o 
co

ns
ta

nt
. 

 
 

 
de

te
rm

in
e 

em
pi

ric
al

 a
nd

 
m

ol
ec

ul
ar

 fo
rm

ul
ae

 u
si

ng
 

co
m

bu
st

io
n 

da
ta

 o
r 

co
m

po
si

tio
n 

by
 m

as
s.

 
 

co
ns

tru
ct

 b
al

an
ce

d 
eq
ua
tio
ns
	 

 
pe

rfo
rm

 c
al

cu
la

tio
ns

 
in

cl
ud

in
g 

th
e 

us
e 

of
 m

ol
e 

co
nc

ep
t i

nv
ol

vi
ng

 re
ac

tin
g 

m
as

se
s,

 v
ol

um
es

 o
f g

as
se

s,
 

 
R

el
at

iv
e 

m
as

se
s 

of
 a

to
m

s 
an

d 
m

ol
ec

ul
es

  
   

M
as

s 
sp

ec
tra

  
     

Th
e 

m
ol

e 
an

d 
Av

og
ad

ro
 

co
ns

ta
nt

  

 
Em

pi
ric

al
 a

nd
 m

ol
ec

ul
ar

 
fo

rm
ul

ae
 

   
 

 
St

oi
ch

io
m

et
ric

 
ca

lc
ul

at
io

ns
 

 
D

ef
in

in
g 

th
e 

te
rm

s 
re

la
tiv

e 
at

om
ic

, is
ot

op
ic

, m
ol

ec
ul

ar
 

an
d 

fo
rm

ul
a 

m
as

se
s.

 
 

 
An

al
ys

in
g 

m
as

s 
sp

ec
tra

 
 

C
al

cu
la

tin
g 

re
la

tiv
e 

at
om

ic
 

m
as

s 
fro

m
 g

iv
en

 m
as

s 
sp

ec
tra

 a
nd

 is
ot

op
ic

 
ab

un
da

nc
es

. 
 

C
al

cu
la

tin
g 

nu
m

be
r o

f m
ol

es
 

in
 re

la
tio

n 
to

 A
vo

ga
dr

o 
co

ns
ta

nt
. 

 
An

al
ys

in
g 

co
m

bu
st

io
n 

an
d 

co
m

po
si

tio
n 

da
ta

 to
 d

ed
uc

e 
em

pi
ric

al
 a

nd
 m

ol
ec

ul
ar

 
fo

rm
ul

ae
. 

 
C

on
du

ct
in

g 
pr

ac
tic

al
 a

na
ly

si
s 

of
 s

to
ic

hi
om

et
ric

 re
la

tio
ns

hi
ps

 
in

vo
lv

in
g 

ac
id

-b
as

e 
tit

ra
tio

ns
 

an
d 

co
m

bu
st

io
n 

 

 
A	
Le
ve
l	S

ci
en
ce
	

Ki
t  

 
Pe

rio
di

c 
ta

bl
e 

ch
ar

ts
  

 
M

as
s 

sp
ec

tra
 

ch
ar

ts
  

        
D

ilu
te

 
hy

dr
oc

hl
or

ic
 a

ci
d 

an
d 

so
di

um
 

hy
dr

ox
id

e 
  

 
   



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

8

9

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  7
 

 TO
PI

C
 

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, 

SK
IL

LS
 A

N
D

 K
N

O
W

LE
D

G
E)

 
SU

G
G

ES
TE

D
 L

EA
R

N
IN

G
 

AC
TI

VI
TI

ES
 A

N
D

 N
O

TE
S 

SU
G

G
ES

TE
D

 
R

ES
O

U
R

C
ES

 
vo

lu
m

es
 a

nd
 c

on
ce

nt
ra

tio
ns

 
of

 s
ol

ut
io

ns
 

At
om

ic
 s

tru
ct

ur
e 

 
 

de
sc

rib
e 

th
e 

be
ha

vi
ou

r o
f 

su
b-

at
om

ic
 p

ar
tic

le
s 

in
  a

n 
el

ec
tri

c 
fie

ld
. 

 
de

sc
rib

e 
el

ec
tro

ni
c 

co
nf

ig
ur

at
io

n 
of

 e
le

m
en

ts
 in

 
te

rm
s 

of
 s

, p
 a

nd
 d

 o
rb

ita
ls

 
fo
r	1
,	2
,	a
nd
	3
	q
ua
nt
um

	
nu

m
be

rs
. 

 
de

sc
rib

e 
th

e 
sh

ap
es

 o
f s

 a
nd

 
p 

or
bi

ta
ls

. 
 

ex
pl

ai
n 

th
e 

te
rm

 io
ni

sa
tio

n 
en

er
gy

. 
 

de
du

ce
 th

e 
el

ec
tro

ni
c 

co
nf

ig
ur

at
io

n 
fro

m
 

su
cc

es
si

ve
 Io

ni
sa

tio
n 

en
er

gy
 

(IE
) d

at
a.

 
 

 
Su

b-
at

om
ic 

pa
rti

cl
es

  
  

 
El

ec
tro

ni
c 

co
nf

ig
ur

at
io

ns
 

 
      

Io
ni

sa
tio

n 
en

er
gy

 (I
E)

 

 
Ex

pl
ai

ni
ng

  t
he

 b
eh

av
io

r o
f 

su
b-

at
om

ic
 p

ar
tic

le
s 

an
d 

io
ns

 
in

 a
n 

 e
le

ct
ric

 fi
el

d.
 

 
D

ed
uc

in
g 

el
ec

tro
ni

c 
co

nf
ig

ur
at

io
n 

of
 a

to
m

s 
an

d 
io

ns
. 

 
D

ra
w

in
g 

an
d 

de
sc

rib
in

g 
sh

ap
es

 o
f o

rb
ita

ls
. 

   
An

al
yz

in
g 

su
cc

es
si

ve
 

io
ni

za
tio

n 
en

er
gi

es
 to

 d
ed

uc
e 

co
nf

ig
ur

at
io

n.
 

  

 
A 

-le
ve

l s
ci

en
ce

 
ki

t 
 

Pe
rio

di
c 

ta
bl

e 
 

G
ra

ph
 p

ap
er

s 
 

IC
T 

To
ol

s 
an

d 
Br
ai
lle
/J
aw

s	
so

ftw
ar

e 

C
he

m
ic

al
 b

on
di

ng
  

 
D

es
cr

ib
e 

io
ni

c 
bo

nd
in

g 
as

 in
 

so
di

um
 c

hl
or

id
e,

 m
ag

ne
si

um
 

ox
id

e 
an

d 
al

um
in

iu
m

 o
xi

de
. 

 
de

sc
rib

e 
co

va
le

nt
 b

on
di

ng
 

as
 in

 h
yd

ro
ge

n,
 o

xy
ge

n,
 

ch
lo

rin
e,

 c
ar

bo
n 

di
ox

id
e,

 
hy

dr
og

en
 c

hl
or

id
e,

 e
th

an
e,

 
et

he
ne

 a
nd

 b
en

ze
ne

 in
 

te
rm

s 
of

 o
rb

ita
l o

ve
rla

p.
 

 
co

m
pa

re
 th

e 
re

ac
tiv

ity
 o

f 
co

va
le

nt
 b

on
ds

 in
 te

rm
s 

of
 

bo
nd

 le
ng

th
, b

on
d 

en
er

gy
 

an
d 

bo
nd

 p
ol

ar
ity

. 
 

de
sc

rib
e 

da
tiv

e 
bo

nd
in

g 
as

 

 
Io

ni
c 

bo
nd

in
g 

 
   

 
C

ov
al

en
t b

on
di

ng
  

   
 

 
 

Bo
nd

 re
ac

tiv
ity

  
  

 

 
D

is
cu

ss
in

g 
io

ni
c 

bo
nd

in
g 

 
 

D
ra

w
in

g 
‘d

ot
 a

nd
 c

ro
ss

’ 
di

ag
ra

m
s.

 
 

D
is

cu
ss

in
g 

co
va

le
nt

 b
on

di
ng

. 
 

D
ra

w
in

g 
‘d

ot
 a

nd
 c

ro
ss

’ 
di

ag
ra

m
s.

 
    

R
el

at
in

g 
bo

nd
 re

ac
tiv

ity
 to

 
bo

nd
 e

ne
rg

y,
 b

on
d 

le
ng

th
 a

nd
 

bo
nd

 p
ol

ar
ity

. 
  

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so

ftw
ar

e 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

10

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  8
 

 TO
PI

C
 

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, 

SK
IL

LS
 A

N
D

 K
N

O
W

LE
D

G
E)

 
SU

G
G

ES
TE

D
 L

EA
R

N
IN

G
 

AC
TI

VI
TI

ES
 A

N
D

 N
O

TE
S 

SU
G

G
ES

TE
D

 
R

ES
O

U
R

C
ES

 
in

 th
e 

fo
rm

at
io

n 
of

 
am

m
on

iu
m

 io
n 

an
d 

al
um

in
iu

m
 c

hl
or

id
e 

(A
l 2C

l 6)
 

 
ex

pl
ai

n 
th

e 
sh

ap
es

 o
f a

nd
 

bo
nd

 a
ng

le
s 

in
 m

ol
ec

ul
es

 
us

in
g 

el
ec

tro
n 

pa
ir 

re
pu

ls
io

n;
 

Va
le
nc
y 

Sh
el

l E
le

ct
ro

n 
Pa

ir 
R

ep
ul

si
on

) (
VS

EP
R
)	t
he
or
y.

 
 

de
sc

rib
e 

m
et

al
lic

 b
on

di
ng

 in
 

te
rm

s 
of

 a
 la

tti
ce

 o
f p

os
iti

ve
 

io
ns

 th
at

 a
re

 s
ur

ro
un

de
d 

by
 

m
ob

ile
 e

le
ct

ro
ns

. 
 

de
sc

rib
e,

 in
te

rp
re

t o
r p

re
di

ct
 

th
e 

ef
fe

ct
s 

of
 ty

pe
 o

f b
on

di
ng

 
on

 p
hy

si
ca

l p
ro

pe
rti

es
. 

 

 
D

at
ive

 b
on

di
ng

  
 

 

 
Sh

ap
es

 o
f m

ol
ec

ul
es

 
   

M
et

al
lic

 b
on

di
ng

   
 

 
In

te
rm

ol
ec

ul
ar

 b
on

ds
 

   
D

is
cu

ss
in

g 
da

tiv
e 

bo
nd

in
g 

 
 

D
ra

w
in

g 
‘d

ot
 a

nd
 c

ro
ss

’ 
di

ag
ra

m
s 

 
  

Ill
us

tra
tin

g 
bo

nd
in

g 
an

d 
sh

ap
es

 u
si

ng
 m

od
el

s.
 

St
at

es
 o

f m
at

te
r  

 
de

sc
rib

e 
in

te
rm

ol
ec

ul
ar

 
fo

rc
es

 b
as

ed
 o

n 
pe

rm
an

en
t 

an
d 

in
du

ce
d 

di
po

le
s.

 
   

ou
tli

ne
 th

e 
im

po
rta

nc
e 

of
 

hy
dr

og
en

 b
on

di
ng

 to
 

ph
ys

ic
al

 p
ro

pe
rti

es
 o

f 
su

bs
ta

nc
es

. 
   

st
at

e 
th

e 
ba

si
c 

as
su

m
pt

io
ns

 
of

 th
e 

ki
ne

tic
 th

eo
ry

 a
s 

ap
pl

ie
d 

to
 a

n 
id

ea
l g

as
. 

 
ex

pl
ai

n 
th

e 
va

lid
ity

 o
f t

he
 

ki
ne

tic
 th

eo
ry

 o
f g

as
es

 a
s 

ap
pl

ie
d 

to
 re

al
 g

as
es

  
 

us
e 

th
e 

ge
ne

ra
l 

 
In

te
rm

ol
ec

ul
ar

 fo
rc

es
: 

- 
Va

n	
de
r	W

aa
ls	

 
- 

H
yd

ro
ge

n 
bo

nd
in

g 
 

- 
Pe

rm
an

en
t d

ip
ol

e 
– 

pe
rm

an
en

t d
ip

ol
e 

in
te

ra
ct

io
n 

      
G

as
eo

us
 s

ta
te

  
     

 
Ex

pe
rim

en
tin

g 
to

 s
ho

w
 b

on
d 

po
la

rit
y.

 
     

Ex
pe

rim
en

tin
g 

w
ith

 ic
e 

an
d 

w
at

er
 to

 s
ho

w
 H

yd
ro

ge
n-

bo
nd

in
g.

 
 

D
is

cu
ss

in
g 

th
e 

im
po

rta
nc

e 
of

 
in

te
rm

ol
ec

ul
ar

 fo
rc

es
 to

 
pr

op
er

tie
s 

of
 s

ub
st

an
ce

s.
 

  
D

is
cu

ss
in

g 
th

e 
as

su
m

pt
io

ns
 

of
 th

e 
ki

ne
tic

 th
eo

ry
 a

s 
ap

pl
ie

d 
to

 id
ea

l g
as

es
. 

 
C

al
cu

la
tin

g 
us

in
g 

ge
ne

ra
l g

as
 

eq
ua
tio
n.

 
 

Ill
us

tra
tin

g 
th

e 
be

ha
vi

or
 o

f 

 
Je
t	o
f w

at
er

 
 

Pa
ra

ffi
n 

 
Pl

as
tic

 ru
le

r 
 

Po
ly

th
en

e 
ro

d 
 

Pe
rs

pe
x 

ro
d 

 
Ic

e 
 

C
op

pe
r w

ire
 

 
Tu

ng
st

en
 w

ire
 

 
  

  
 

 
  

 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

10

11

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  9
 

 TO
PI

C
 

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, 

SK
IL

LS
 A

N
D

 K
N

O
W

LE
D

G
E)

 
SU

G
G

ES
TE

D
 L

EA
R

N
IN

G
 

AC
TI

VI
TI

ES
 A

N
D

 N
O

TE
S 

SU
G

G
ES

TE
D

 
R

ES
O

U
R

C
ES

 
ga

s.
eq
ua
tio
n	

pV
=n

R
T,

 in
 

ca
lc

ul
at

io
ns

  
 

de
sc

rib
e 

us
in

g 
a 

ki
ne

tic
 

m
ol
ec
ul
ar
	m
od
el
,	t
he
	li
qu
id
	

st
at

e,
 s

ol
id

 s
ta

te
 a

nd
 th

e 
in

te
rc

on
ve

rs
io

n 
of

 s
ta

te
s.

 
 

de
sc

rib
e 

 th
e 

la
tti

ce
 s

tru
ct

ur
e 

of
 a

 c
ry

st
al

lin
e 

so
lid

 w
hi

ch
 is

 
io

ni
c,

 s
im

pl
e 

m
ol

ec
ul

ar
, g

ia
nt

 
m

ol
ec

ul
ar

, h
yd

ro
ge

n 
bo

nd
ed

 
an

d 
m

et
al

lic
. 

     
Li
qu
id
	s
ta
te
	 

 
So

lid
 s

ta
te

 

pa
rti

cl
es

 u
si

ng
 a

 m
ol

ec
ul

ar
 

m
od

el
. 

     
D

is
cu

ss
in

g 
th

e 
la

tti
ce

 
st

ru
ct

ur
es

 o
f s

od
iu

m
 c

hl
or

id
e,

 
io

di
ne

, i
ce

, c
op

pe
r, 

si
lic

on
 

di
ox

id
e,

 d
ia

m
on

d 
an

d 
gr

ap
hi

te
. 

 

 
M

od
el

s 
 

C
he

m
ic

al
 E

ne
rg

et
ic

s 
 

 
ex

pl
ai

n 
th

at
 c

he
m

ic
al

 
re

ac
tio

ns
 a

re
 a

cc
om

pa
ni

ed
 

by
 e

ne
rg

y 
ch

an
ge

s 
m

os
tly

 in
 

th
e 

fo
rm

 o
f h

ea
t e

ne
rg

y.
 

 
ex

pl
ai

n 
th

e 
te

rm
s 

 
 

en
th

al
py

 c
ha

ng
es

, 
 

st
an

da
rd

 e
nt

ha
lp

y 
ch

an
ge

s,
 

 
bo

nd
 e

ne
rg

y 
an

d 
la

tti
ce

 
en

er
gy

  
 

ca
lc

ul
at

e 
en

th
al

py
 c

ha
ng

es
 

us
in

g 
vc
∆𝑇𝑇

 
 

ap
pl
y	
H
es
s	
La
w
	to
	c
on
st
ru
ct
	

en
er

gy
 c

yc
le

s 
 a

nd
 B

or
n-

H
ab

er
 c

yc
le

s.
 

 
ca

lc
ul

at
e 

en
th

al
py

 c
ha

ng
es

 
us

in
g 

en
er

gy
 c

yc
le

s 
an

d 
Bo

rn
-H

ab
er

 c
yc

le
s.

 
 

ex
pl

ai
n 

th
e 

fa
ct

or
s 

af
fe

ct
in

g 
th

e 
si

ze
 o

f l
at

tic
e 

en
er

gy
. 

 
En

th
al

py
 c

ha
ng

es
 o

f: 
- 

R
ea

ct
io

n 
 

- 
Fo

rm
at

io
n 

 
- 

C
om

bu
st

io
n 

 
- 

N
eu

tra
lis

at
io

n 
- 

H
yd

ra
tio

n 
 

- 
So

lu
tio

n 
  

- 
la

tti
ce

 
- 

el
ec

tro
n 

af
fin

ity
 

   
H
es
s	
La
w
	a
nd
	B
or
n-

H
ab

er
 

cy
cl

es
 

  
C

ha
rg

e 
de

ns
ity

 

 
Ex

pe
rim

en
tin

g 
to

 s
ho

w
 

en
er

gy
 c

ha
ng

es
 (e

xo
th

er
m

ic
 

an
d 

en
do

th
er

m
ic

). 
 

D
is

cu
ss

in
g 

th
e 

va
rio

us
 

en
th

al
py

 c
ha

ng
es

 
 

Ex
pe

rim
en

tin
g 

to
 m

ak
e 

fe
rti

liz
er

 a
nd

 c
al

cu
la

tin
g 

he
at

 
ch

an
ge

s.
 

 
C

ar
ry

in
g 

ou
t t

he
rm

om
et

ric
 

tit
ra

tio
ns

. 
 

Pl
ot
tin
g	
gr
ap
hs
	o
f	q
ua
nt
ity
	

ag
ai

ns
t t

em
pe

ra
tu

re
. 

 
C

on
st

ru
ct

in
g 

an
d 

an
al

yz
in

g 
Bo

rn
-H

ab
er

 c
yc

le
s.

 
    

D
is

cu
ss

in
g 

fa
ct

or
s 

af
fe

ct
in

g 
la

tti
ce

 e
ne

rg
y.

 

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so

ftw
ar

e 

El
ec

tro
ch

em
is

try
  

 
de

sc
rib

e 
re

do
x 

pr
oc

es
se

s 
in

 
te

rm
s 

of
  e

le
ct

ro
n 

tra
ns

fe
r 

 
R

ed
ox

 p
ro

ce
ss

es
  

 
 

D
is

cu
ss

in
g 

re
du

ct
io

n 
an

d 
ox

id
at

io
n 

in
 te

rm
s 

of
 e

le
ct

ro
n 

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

12

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  1
0 

 TO
PI

C
 

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, 

SK
IL

LS
 A

N
D

 K
N

O
W

LE
D

G
E)

 
SU

G
G

ES
TE

D
 L

EA
R

N
IN

G
 

AC
TI

VI
TI

ES
 A

N
D

 N
O

TE
S 

SU
G

G
ES

TE
D

 
R

ES
O

U
R

C
ES

 
an

d 
ch

an
ge

s 
in

 o
xi

da
tio

n 
st

at
e.

 
 

 
de

sc
rib

e 
th

e 
te

rm
s 

st
an

da
rd

 
el

ec
tro

de
 p

ot
en

tia
l a

nd
 

st
an

da
rd

 c
el

l p
ot

en
tia

l. 
 

de
sc

rib
e 

th
e 

m
ea

su
re

m
en

t 
of

 e
le

ct
ro

de
 p

ot
en

tia
ls

 u
si

ng
 

th
e 

st
an

da
rd

 h
yd

ro
ge

n 
el

ec
tro

de
. 

 
pr

ed
ic

t t
he

 fe
as

ib
ilit

y 
of

 th
e 

re
ac

tio
n 

fro
m

 s
ta

nd
ar

d 
ce

ll 
po

te
nt

ia
l. 

 
de

sc
rib

e 
th

e 
pr

od
uc

tio
n 

of
 

hy
dr

og
en

, o
xy

ge
n,

 
al

um
in

iu
m

, c
op

pe
r, 

ni
ck

el
 

an
d 

ch
lo

rin
e 

by
  e

le
ct

ro
ly

si
s.

 
      

pr
ed

ic
t t

he
 id

en
tit

y 
of

 th
e 

su
bs

ta
nc

e 
lib

er
at

ed
 d

ur
in

g 
el

ec
tro

ly
si

s 
fro

m
 th

e 
st

at
e 

of
 

el
ec

tro
ly

te
, p

os
iti

on
 in

 th
e 

re
do

x 
se

rie
s 

an
d 

co
nc

en
tra

tio
n.

 

 
  

 
El

ec
tro

de
 p

ot
en

tia
ls 

 
 

          
El

ec
tro

lys
is

 o
f a

ci
di

fie
d 

w
at

er
 

 
El

ec
tro

lyt
ic 

pu
rif

ic
at

io
n 

of
 

co
pp
er
/n
ick

el
 

 
Ex

tra
ct

io
n 

of
 a

lu
m

in
iu

m
  

 
Pr

od
uc

tio
n 

of
 c

hl
or

in
ef

ro
m

 
br

in
e 

tra
ns

fe
rs

. 
 

Ex
pe

rim
en

tin
g 

on
 re

do
x 

re
ac

tio
ns

. 
    

D
ra

w
in

g 
th

e 
st

an
da

rd
 

hy
dr

og
en

 e
le

ct
ro

de
. 

     
C

al
cu

la
tin

g 
st

an
da

rd
 c

el
l 

po
te

nt
ia

ls
. 

 
Ex

pe
rim

en
tin

g 
on

 e
le

ct
ro

ly
si

s 
of

 a
ci

di
fie

d 
w

at
er

 a
nd

 c
op

pe
r 

su
lp

ha
te

. 
 

D
is

cu
ss

in
g 

 e
le

ct
ro

ly
tic

 
pr

od
uc

tio
n 

of
 a

lu
m

in
um

 a
nd

 
ch

lo
rin

e.
 

 

Eq
ui
lib
ria

 
 

ex
pl

ai
n 

th
e 

te
rm

s 
re

ve
rs

ib
le

 
re

ac
tio

n 
an

d 
dy

na
m

ic
 

eq
ui
lib
riu
m

. 
 

de
du

ce
 e

xp
re

ss
io

ns
 fo

r 
eq
ui
lib
riu
m
	c
on
st
an
ts
	in
	

te
rm

s 
of

 c
on

ce
nt

ra
tio

ns
 (K

c) 

 
C
he
m
ica

l	e
qu
ilib
ria
	 

 
Eq

ui
lib
riu
m
	c
on
st
an
ts

 
    

 
D

is
cu

ss
in

g 
re

ve
rs

ib
le

 
re

ac
tio

ns
 a

nd
 d

yn
am

ic
 

eq
ui
lib
ria

. 
 

D
ed
uc
in
g	
eq
ui
lib
riu
m
	

ex
pr

es
si

on
s.

 
 

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

    



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

12

13

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  1
1 

 TO
PI

C
 

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, 

SK
IL

LS
 A

N
D

 K
N

O
W

LE
D

G
E)

 
SU

G
G

ES
TE

D
 L

EA
R

N
IN

G
 

AC
TI

VI
TI

ES
 A

N
D

 N
O

TE
S 

SU
G

G
ES

TE
D

 
R

ES
O

U
R

C
ES

 
an

d 
pa

rti
al

 p
re

ss
ur

es
 (K

p)
 

 
ca

lc
ul

at
e 

th
e 

va
lu

es
 o

f K
c, 

 
K p

  a
nd

 th
e	
qu
an
tit
ie
s	

pr
es
en
t	a
t	e
qu
ilib

riu
m
	 

 
st
at
e	
Le
	C
ha
te
lie
r’s

 p
rin

ci
pl

e 
 

an
d 

ap
pl

y 
it 

to
 d

ed
uc

e 
ef

fe
ct

s 
of

 c
ha

ng
es

 in
 

te
m

pe
ra

tu
re

, c
on

ce
nt

ra
tio

n 
or

 p
re

ss
ur

e 
on

 a
 s

ys
te

m
 a

t 
eq
ui
lib
riu
m

. 
 

ap
pl

y 
th

e 
Br

on
st

ed
-L
ow

ry
	

th
eo

ry
 to

 d
ef

in
e 

ac
id

s 
an

d 
ba

se
s 

 
 

D
is

tin
gu

is
h 

be
tw

ee
n 

st
ro

ng
 

an
d 

w
ea

k 
ac

id
s 

an
d 

ba
se

s 
in

 
te

rm
s 

of
 e

xt
en

t o
f 

di
ss

oc
ia

tio
n 

 
C

al
cu

la
te

 [H
+ (
aq
)] 

an
d 

pH
 

va
lu

es
 fo

r s
tro

ng
 a

nd
 w

ea
k 

ac
id

s 
an

d 
ba

se
s 

 
 

Ex
pl

ai
n 

th
e 

te
rm

s 
pH

, K
a, 

pK
a,	
pO

H
,	K

b, 
pK

b, 
K w

, p
K w

 
an

d 
ap

pl
y 

th
em

 in
 

ca
lc

ul
at

io
ns

. 
 

Ex
pl

ai
n 

th
e 

ch
oi

ce
 o

f 
su

ita
bl

e 
in

di
ca

to
rs

 fo
r a

ci
d-

ba
se

 ti
tra

tio
ns

 g
iv

en
 

ap
pr

op
ria

te
 d

at
a.

 
 

D
es

cr
ib

e 
gr

ap
hi

ca
lly

 th
e 

ch
an

ge
s 

in
 p

H
 d

ur
in

g 
ac

id
-

ba
se

 ti
tra

tio
ns

. 

        
Le

 C
ha

te
lie

r’s
 p

rin
ci

pl
e 

an
d 

fa
ct

or
s 

af
fe

ct
in

g 
eq
ui
lib
riu
m

 
    

Io
ni
c	
eq
ui
lib
ria
	 

 
Br

on
st

ed
-L
ow

ry
	th
eo
ry
	o
f	

ac
id

s 
an

d 
ba

se
s 

 
     

pH
	a
nd
	p
O
H
	 

 
Ac

id
 a

nd
 b

as
e 

di
ss

oc
ia

tio
n 

co
ns

ta
nt

s 
    

C
ho

ice
 o

f i
nd

ica
to

rs
  

    
Ti

tra
tio

n 
cu

rv
es

  

     
C

al
cu

la
tin

g 
th

e 
va

lu
es

 o
fK

c, 
 

K p
 a
nd
	q
ua
nt
iti
es
	p
re
se
nt
	a
t	

eq
ui
lib
riu
m

 
 

D
ed

uc
in

g 
di

re
ct

io
n 

of
 s

hi
ft 

of
 

eq
ui
lib
riu
m
	p
os
iti
on
	u
si
ng
	L
e	

C
ha

te
lie

r’s
 p

rin
ci

pl
e.

 
      

D
is

cu
ss

in
g 

th
e 

Br
on

st
ed

-
Lo
w
ry
	th
eo
ry
,	s
tre

ng
th
s	
of
		

ac
id

s 
an

d 
ba

se
s.

 
   

C
al

cu
la

tin
g 

pH
, K

a, 
pK

a,	
pO

H
,	

K b
, p

K b
, K

w
, p

K w
va

lu
es

 o
f 

ac
id

s 
an

d 
ba

se
s 

  
D

is
cu

ss
in

g 
th

e 
ch

oi
ce

 o
f 

su
ita

bl
e 

in
di

ca
to

rs
 fo

r a
ci

d-
ba

se
 ti

tra
tio

ns
. 

 
D

ra
w

in
g 

tit
ra

tio
n 

cu
rv

es
 fr

om
 

ex
pe

rim
en

ta
l d

at
a.

 
 

  

    
              

 
C

itr
us

 fr
ui

ts
 

 
Vi
ne
ga
r 

 
Fl

ow
er

s 
 

So
ft 

dr
in

ks
 

  
As

he
s 

 
 

H
ou

se
ho

ld
 

de
te

rg
en

t  
 

 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

14

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  1
2 

 TO
PI

C
 

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, 

SK
IL

LS
 A

N
D

 K
N

O
W

LE
D

G
E)

 
SU

G
G

ES
TE

D
 L

EA
R

N
IN

G
 

AC
TI

VI
TI

ES
 A

N
D

 N
O

TE
S 

SU
G

G
ES

TE
D

 
R

ES
O

U
R

C
ES

 
R

ea
ct

io
n 

Ki
ne

tic
s 

 
 

de
vi

ce
 s

ui
ta

bl
e 

ex
pe

rim
en

ta
l 

te
ch
ni
qu
es

 fo
r s

tu
dy

in
g 

th
e 

ra
te

 o
fre

ac
tio

n 
fro

m
 g

iv
en

 
in

fo
rm

at
io

n.
 

   
ex

pl
ai

n 
th

e 
te

rm
s:

 ra
te

 o
f 

re
ac

tio
n,

 a
ct

iv
at

io
n 

en
er

gy
, 

ra
te
	e
qu
at
io
n,
	o
rd
er
	o
f	

re
ac

tio
n,

 ra
te

 c
on

st
an

t, 
ha

lf-
lif

e;
 ra

te
 d

et
er

m
in

in
g 

st
ep

 
an

d 
ca

ta
ly

si
s.

 
 

 
ex

pl
ai

n 
in

 te
rm

s 
of

 c
ol

lis
io

ns
 

th
e 

ef
fe

ct
 o

f c
on

ce
nt

ra
tio

n 
ch

an
ge

s 
an

d 
te

m
pe

ra
tu

re
 o

n 
th

e 
ra

te
 o

f a
 re

ac
tio

n.
 

 
ex

pl
ai

n 
ef

fe
ct

 o
f t

em
pe

ra
tu

re
 

ch
an

ge
 in

 te
rm

s 
of

  t
he

 
Bo

ltz
m

an
n 

di
st

rib
ut

io
n 

on
 

th
e 

ra
te

 o
f r

ea
ct

io
n 

 
ex

pl
ai

n 
th

at
 in

 th
e 

pr
es

en
ce

 
of

 a
 c

at
al

ys
t a

 re
ac

tio
n 

ha
s 

a 
di

ffe
re

nt
 m

ec
ha

ni
sm

 i.
e.

 o
ne

 
of

 lo
w

er
 a

ct
iv

at
io

n 
en

er
gy

. 
 

co
ns
tru

ct
	ra
te
	e
qu
at
io
ns
	o
f	

th
e 

fo
rm

 ra
te

 =
k[

A]
m
[B

]n  f
or

 
w

hi
ch

 m
 a

nd
 n

 a
re

 0
, 1

 o
r 2

. 
 

ca
lc

ul
at

e 
in

iti
al

 ra
te

, h
al

f-l
ife

 
an

d 
ra

te
 c

on
st

an
t 

 
de

du
ce

 th
e 

or
de

r o
f r

ea
ct

io
n 

us
in

g 
in

iti
al

 ra
te

 m
et

ho
d 

an
d 

co
nc

en
tra

tio
n 

tim
e 

gr
ap

hs
. 

 
sh

ow
 g

ra
ph

ic
al

ly
th

at
 th

e 
ha

lf 

 
m

et
ho

ds
 o

f m
ea

su
rin

g 
re

ac
tio

n 
ra

te
s 

 
  

R
at
e	
eq
ua
tio
ns
	 

       
Fa

ct
or

s 
af

fe
ct

in
g 

ra
te

s 
of

 
re

ac
tio

ns
 

                      

 
Ex

pe
rim

en
tin
g	
on
	te
ch
ni
qu
es
	

fo
r s

tu
dy

in
g 

th
e 

ra
te

 o
f 

re
ac

tio
n.

 
  

D
is

cu
ss

in
g 

th
e 

te
rm

s:
ra

te
 o

f 
re

ac
tio

n,
 a

ct
iv

at
io

n 
en

er
gy

, 
ra
te
	e
qu
at
io
n 

or
de

r o
f 

re
ac

tio
n;

 ra
te

 c
on

st
an

t, 
ha

lf-
lif

e 
ra

te
, d

et
er

m
in

in
g 

st
ep

 a
nd

 
ca

ta
ly

si
s.

 
 

Ex
pe

rim
en

tin
g 

on
 fa

ct
or

s 
af

fe
ct

in
g 

ra
te

s 
of

 re
ac

tio
ns

. 
 

 
D

ra
w

in
g 

Bo
ltz

m
an

n 
di

st
rib

ut
io

n 
cu

rv
es

 a
nd

 
re

ac
tio

n 
pr

of
ile

  d
ia

gr
am

s.
 

 
         

C
on
st
ru
ct
in
g	
ra
te
	e
qu
at
io
ns
	

fro
m

 e
xp

er
im

en
ta

l d
at

a 
 

    
 

C
al

cu
la

tin
g 

in
iti

al
 ra

te
, 

ha
lf-

lif
e 

an
d 

ra
te

 c
on

st
an

t. 

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so

ftw
ar

e 
                 

G
ra

ph
 b

oo
ks

  
 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

14

15

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  1
3 

 TO
PI

C
 

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, 

SK
IL

LS
 A

N
D

 K
N

O
W

LE
D

G
E)

 
SU

G
G

ES
TE

D
 L

EA
R

N
IN

G
 

AC
TI

VI
TI

ES
 A

N
D

 N
O

TE
S 

SU
G

G
ES

TE
D

 
R

ES
O

U
R

C
ES

 
–l

ife
 o

f a
 fi

rs
t o

rd
er

 re
ac

tio
n 

is
 c

on
st

an
t. 

 
de

du
ce

 a
 m

ec
ha

ni
sm

 fr
om

 
th

e 
or

de
r o

f r
ea

ct
io

n 
an

d 
vi

ce
 v

er
sa

. 

        
M

ec
ha

ni
sm

 o
f r

ea
ct

io
ns

  

 
D

ed
uc

in
g 

th
e 

or
de

r o
f 

re
ac

tio
n 

us
in

g 
in

iti
al

 ra
te

 
m

et
ho

d 
an

d 
co

nc
en

tra
tio

n 
tim

e 
gr

ap
hs

. 
   

C
on

st
ru

ct
in

g 
re

ac
tio

n 
m

ec
ha

ni
sm

s.
 

                          



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

16

8.
2 

 IN
O

R
G

A
N

IC
 C

H
EM

IS
TR

Y
 

 
 

 
 

 
 

 
 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  1
4 

 8.
2 

 IN
O

R
G

AN
IC

 C
H

EM
IS

TR
Y 

 TO
PI

C
  

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, S

K
IL

LS
 

AN
D

 K
N

O
W

LE
D

G
E)

 
SU

G
G

ES
TE

D
 N

O
TE

S 
AN

D
 

AC
TI

VI
TI

ES
   

SU
G

G
ES

TE
D

 
R

ES
O

U
R

C
ES

 

C
he

m
ic

al
 P

er
io

di
ci

ty
 

of
 p

er
io

d 
3 

 
de

sc
rib

e 
th

e 
va

ria
tio

ns
 in

 a
to

m
ic

 
ra

di
us

, i
on

ic
 ra

di
us

, i
on

is
at

io
n 

en
er

gy
, m

el
tin

g 
po

in
t a

nd
 

el
ec

tri
ca

l. 
co

nd
uc

tiv
ity

 o
f p

er
io

d 
3 

el
em

en
ts

. 
 

ex
pl

ai
n 

th
e 

va
ria

tio
n 

in
 a

to
m

ic
 

ra
di

us
, i

on
ic

 ra
di

us
 a

nd
 fi

rs
t 

io
ni

sa
tio

n 
en

er
gy

. 
 

in
te

rp
re

t t
he

 v
ar

ia
tio

n 
in

 m
el

tin
g 

po
in

t a
nd

 e
le

ct
ric

al
 c

on
du

ct
iv

ity
 

in
 te

rm
s 

of
 b

on
di

ng
 a

nd
 

st
ru

ct
ur

e.
 

 
de

sc
rib

e 
th

e 
re

ac
tio

ns
 if

 a
ny

, o
f 

el
em

en
ts

 w
ith

 o
xy

ge
n,

 c
hl

or
in

e 
an

d 
w

at
er

. 
 

ex
pl

ai
n 

th
e 

va
ria

tio
n 

in
 o

xi
da

tio
n 

nu
m

be
r o

f o
xi

de
s 

an
d 

ch
lo

rid
es

. 
 

de
sc

rib
e 

th
e 

ac
id

 b
as

e 
be

ha
vi

ou
r 

of
 o

xi
de

s 
 

de
sc

rib
e 

th
e 

re
ac

tio
ns

 o
f o

xi
de

s 
an

d 
ch

lo
rid

es
 w

ith
 w

at
er

. 
 

su
gg

es
t t

he
 ty

pe
 o

f b
on

di
ng

 
pr

es
en

t i
n 

ch
lo

rid
es

 a
nd

 o
xi

de
s 

fro
m

 th
ei

r p
hy

si
ca

l a
nd

 c
he

m
ic

al
 

pr
op

er
tie

s.
 

 
Va

ria
tio
n	
in
	P
hy
si
ca
l	p
ro
pe
rti
es
	 

             
Va

ria
tio
n	
in
	C
he
m
ic
al
	p
ro
pe
rti
es

 
 

 
D

is
cu

ss
in

g 
tre

nd
s 

in
 

ph
ys

ic
al

 p
ro

pe
rti

es
. 

  
An

al
ys

in
g 

da
ta

 a
nd

 
sk

et
ch

in
g 

gr
ap

hs
 o

n 
va

ria
tio

ns
 in

 p
hy

si
ca

l 
pr

op
er

tie
s.

 

      
Bu

rn
in

g 
m

ag
ne

si
um

 
rib

bo
n.

 

 
R

ea
ct

in
g 

so
di

um
 a

nd
 

m
ag

ne
si

um
 w

ith
 c

ol
d 

w
at

er
  

 
*N

B
: S

od
iu

m
 e

xp
lo

de
s 

in
 

 
G

ra
ph

s 
 

 
D

at
a 

bo
ok

le
ts

  

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so

ftw
ar

e 

       
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

  



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

16

17

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  1
5 

 TO
PI

C
  

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, S

K
IL

LS
 

AN
D

 K
N

O
W

LE
D

G
E)

 
SU

G
G

ES
TE

D
 N

O
TE

S 
AN

D
 

AC
TI

VI
TI

ES
   

SU
G

G
ES

TE
D

 
R

ES
O

U
R

C
ES

 

w
at

er
  

 
D

is
so

lv
in

g 
ox

id
es

 a
nd

 
ch

lo
rid

es
 in

 w
at

er
 a

nd
 

te
st

in
g 

th
ei

r p
H

. 

 
R

el
at

in
g 

ph
ys

ic
al

 
pr

op
er

tie
s 

to
 b

on
di

ng
. 

 

  
So

di
um

 c
hl

or
id

e 

 
M

ag
ne

si
um

 
ch

lo
rid

e 

 
 A

lu
m

in
iu

m
 o

xi
de

  

 
Al

um
in

iu
m

 c
hl

or
id

e 
 

C
he

m
is

try
 o

f G
ro

up
 

II 
el

em
en

ts
  

 

 
in

te
rp

re
t t

he
 tr

en
ds

 in
 p

hy
si

ca
l 

pr
op

er
tie

s.
 

 
 

de
sc

rib
e 

th
e 

re
ac

tio
ns

 o
f t

he
 

el
em

en
ts

 w
ith

 o
xy

ge
n 

an
d 

w
at

er
. 

   
de

sc
rib

e 
th

e 
be

ha
vi

ou
r o

f o
xi

de
s 

w
ith

 w
at

er
. 

 
 

ex
pl

ai
n 

th
e 

va
ria

tio
n 

in
  t

he
rm

al
 

de
co

m
po

si
tio

n 
of

 th
e 

ca
rb

on
at

es
 

an
d 

ni
tra

te
s.

 
 

 
ex

pl
ai

n 
th

e 
va

ria
tio

n 
in

 s
ol

ub
ilit

y 
of

 th
e 

su
lp

ha
te

s.
 

 
Tr

en
ds

 in
 P

hy
si

ca
l p

ro
pe

rti
es

  
    

Tr
en

ds
 in

 C
he

m
ica

l p
ro

pe
rti

es
 

              

 
Ju

st
ify

in
g 

tre
nd

s 
in

 
ph

ys
ic

al
 p

ro
pe

rti
es

 u
si

ng
 

da
ta

 b
oo

kl
et

 v
al

ue
s.

 

 
Ex

pe
rim

en
tin

g 
on

 th
e 

re
ac

tio
ns

 o
f e

le
m

en
ts

 w
ith

 
w

at
er

 a
nd

 o
xy

ge
n.

 

 
D

is
so

lv
in

g 
ox

id
es

 in
 w

at
er

 
an

d 
te

st
in

g 
fo

r p
H

. 

 
H

ea
tin

g 
ca

rb
on

at
es

 a
nd

 
ni

tra
te

s;
te

st
in

g 
 p

ro
du

ct
s 

pr
od

uc
ed

. 

 
D

is
so

lv
in

g 
m

ag
ne

si
um

 
su

lp
ha

te
, c

al
ci

um
 

su
lp

ha
te

 a
nd

 b
ar

iu
m

 

 
D

at
a 

bo
ok

le
t 

   
A 

le
ve

l S
ci

en
ce

 k
it 

  
pH

 m
et

er
 

 
  



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

18

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  1
6 

 TO
PI

C
  

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, S

K
IL

LS
 

AN
D

 K
N

O
W

LE
D

G
E)

 
SU

G
G

ES
TE

D
 N

O
TE

S 
AN

D
 

AC
TI

VI
TI

ES
   

SU
G

G
ES

TE
D

 
R

ES
O

U
R

C
ES

 

   
st

at
e 

th
e 

pr
op

er
tie

s 
an

d 
us

es
 o

f 
gr

ou
p 

II 
co

m
po

un
ds

. 

   
Pr

op
er

tie
s 

an
d 

us
es

 o
f G

ro
up

 II
 

co
m

po
un

ds
 

su
lp

ha
te

 in
 w

at
er

. 

 
D

is
cu

ss
in

g 
us

es
 o

f 
m

ag
ne

si
um

 o
xi

de
, 

ca
lc

iu
m

 o
xi

de
, c

al
ci

um
 

ca
rb

on
at

e,
 

m
ag

ne
si

um
.s

ul
ph

at
e,

 
ca

lc
iu

m
 s

ul
ph

at
e,

 b
ar

iu
m

 
su

lp
ha

te
, m

ag
ne

si
um

 
hy

dr
ox

id
e 

an
d 

m
ag

ne
si

um
 

tri
si

lic
at

e(
M

M
T)

 

  
m

ag
ne

si
um

 o
xi

de
, 

ca
lc

iu
m

 o
xi

de
, 

ca
lc

iu
m

 c
ar

bo
na

te
, 

m
ag

ne
si

um
 

su
lp

ha
te

, c
al

ci
um

 
su

lp
ha

te
, b

ar
iu

m
 

su
lp

ha
te

, 
m

ag
ne

si
um

 
hy

dr
ox

id
e 

an
d 

m
ag

ne
si

um
 

tri
si

lic
at

e 
(M

M
T)

 

 
Si

te
 v

is
its

 

C
he

m
is

try
 o

f G
ro

up
 

IV
	e
le
m
en
ts

 
 

ex
pl

ai
n 

th
e 

va
ria

tio
ns

 in
 m

el
tin

g 
an

d 
in

 e
le

ct
ric

al
 c

on
du

ct
iv

ity
 o

f 
th

e 
el

em
en

ts
. 

 
ex

pl
ai

n 
th

e 
va

ria
tio

ns
 in

 b
on

di
ng

, 
ac

id
-b

as
e 

na
tu

re
 a

nd
 th

er
m

al
 

st
ab

ilit
y 

of
 th

e 
ox

id
es

 o
f o

xi
da

tio
n 

st
at
es
	II
	&
	IV

. 
 

de
sc

rib
e 

th
e 

bo
nd

in
g,

 m
ol

ec
ul

ar
 

sh
ap

e 
an

d 
vo

la
til

ity
 o

f t
he

 
te

tra
ch

lo
rid

es
. 

 
ex

pl
ai

n 
re

ac
tio

ns
 o

f t
he

 
te

tra
ch

lo
rid

es
 w

ith
 w

at
er

 in
 te

rm
s 

 
Tr

en
ds

 in
 P

hy
si

ca
l p

ro
pe

rti
es

 
           

Tr
en

ds
 in

 C
he

m
ica

l p
ro

pe
rti

es
 

 

 
D

is
cu

ss
in

g 
tre

nd
s 

in
 

ph
ys

ic
al

 p
ro

pe
rti

es
. 

 
Ex

pe
rim

en
tin
g	
w
ith
	L
ea
d	

(IV
)	o

xi
de
,	c

ha
rc

oa
l a

nd
 

co
al

. 

 

 
C

on
st

ru
ct

in
g 

m
ol

ec
ul

ar
 

sh
ap

es
 u

si
ng

 m
od

el
s.

 

 
D

is
cu

ss
in

g 
th

e 
be

ha
vi

ou
r 

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

 
Le
ad
	(I
V)
	o
xi
de

 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so

ftw
ar

e 

  
Si

te
 v

is
its

  



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

18

19

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  1
7 

 TO
PI

C
  

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, S

K
IL

LS
 

AN
D

 K
N

O
W

LE
D

G
E)

 
SU

G
G

ES
TE

D
 N

O
TE

S 
AN

D
 

AC
TI

VI
TI

ES
   

SU
G

G
ES

TE
D

 
R

ES
O

U
R

C
ES

 

of
 s

tru
ct

ur
e 

an
d 

bo
nd

in
g.

 
 

de
sc

rib
e 

th
e 

re
la

tiv
e 

st
ab

ilit
y 

of
 

hi
gh

er
 a

nd
 lo

w
er

 o
xi

da
tio

n 
st

at
es

 
of

 th
e 

el
em

en
ts

 in
 th

ei
r o

xi
de

s 
an
d	
aq
ue
ou
s	
so
lu
tio
ns

. 
 

re
co

gn
is

e 
th

e 
pr

op
er

tie
s 

an
d 

us
es

 o
f t

he
 e

le
m

en
ts

 a
nd

 th
ei

r 
co

m
po

un
ds

. 

         
Pr

op
er

tie
s 

an
d 

us
es

 o
f G

ro
up

 
IV
	 e

le
m

en
ts

 a
nd

 c
om

po
un

ds
 

of
 te

tra
ch

lo
rid

es
 w

ith
 

w
at

er
 a

nd
 o

rg
an

ic
 

so
lv

en
ts

. 

 
Ex

pe
rim

en
tin
g	
w
ith
	L
ea
d	

(IV
)	o

xi
de

. 

     
 

D
is

cu
ss

in
g 

pr
op

er
tie

s 
an

d 
us

es
 o

f e
le

m
en

ts
 a

nd
 

co
m

po
un

ds
 s

uc
h 

as
 

gl
as

s,
 c

er
am

ic
s,

 to
ot

h 
fil

le
r, 

di
am

on
d,

 g
ra

ph
ite

, 
ca

rb
on

-te
tra

ch
lo

rid
e.

 

 
 

       C
he

m
is

try
 o

f G
ro

up
 

VI
I	e
le
m
en
ts
	 

 

 
de

sc
rib

e 
th

e 
tre

nd
s 

in
 v

ol
at

ilit
y 

an
d 

co
lo

ur
 o

f c
hl

or
in

e,
 b

ro
m

in
e 

an
d 

io
di

ne
. 

 
in

te
rp

re
t t

he
 v

ol
at

ilit
y 

of
 e

le
m

en
ts

 
in
	te
rm

s	
of
	V
an
	d
er
	W

aa
l f

or
ce

s.
 

 
ex

pl
ai

n 
th

e 
re

la
tiv

e 
re

ac
tiv

ity
 o

f 
el

em
en

ts
 a

s 
ox

id
is

in
g 

ag
en

ts
 

w
ith

 re
fe

re
nc

e 
to

 E
0  v

al
ue

s.
 

 
ex

pl
ai

n 
th

e 
re

ac
tio

ns
 o

f e
le

m
en

ts
 

 
Tr

en
ds

 in
 P

hy
si

ca
l p

ro
pe

rti
es

  
   

Tr
en

ds
 in

 C
he

m
ica

l p
ro

pe
rti

es
 

      

 
D

is
cu

ss
in

g 
th

e 
tre

nd
s 

in
 

vo
la

til
ity

 a
nd

 c
ol

ou
r o

f 
ch

lo
rin

e,
 b

ro
m

in
e 

an
d 

io
di

ne
. 

     
C

al
cu

la
tin

g 
E0  c

el
l v

al
ue

s 
an

d 
ch

an
ge

s 
in

 o
xi

da
tio

n 

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so

ftw
ar

e 

 
Si

te
 v

is
its

  



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

20

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  1
8 

 TO
PI

C
  

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, S

K
IL

LS
 

AN
D

 K
N

O
W

LE
D

G
E)

 
SU

G
G

ES
TE

D
 N

O
TE

S 
AN

D
 

AC
TI

VI
TI

ES
   

SU
G

G
ES

TE
D

 
R

ES
O

U
R

C
ES

 

w
ith

 h
yd

ro
ge

n 
 

 
ex

pl
ai

n 
th

e 
re

la
tiv

e 
th

er
m

al
 

st
ab

ilit
ie

s 
of

 th
e 

hy
dr

id
es

 in
 te

rm
s 

of
 b

on
d 

en
er

gi
es

. 
 

de
sc

rib
e 

th
e 

re
ac

tio
ns

 o
f t

he
 

ha
lid

e 
io

ns
 w

ith
 s

ilv
er

 io
ns

 
fo
llo
w
ed
	b
y	
aq
ue
ou
s	
am

m
on
ia
	

an
d 

w
ith

 c
on

ce
nt

ra
te

d 
su

lp
hu

ric
 

ac
id

 
 

de
sc

rib
e 

th
e 

re
ac

tio
n 

of
 c

hl
or

in
e 

w
ith
	c
ol
d	
an
d	
ho
t	a
qu

eo
us

 
so

di
um

 h
yd

ro
xi

de
. 

 
ex

pl
ai

n 
th

e 
in

du
st

ria
l i

m
po

rta
nc

e 
an

d 
en

vi
ro

nm
en

ta
l s

ig
ni

fic
an

ce
 

of
 th

e 
ha

lo
ge

ns
 a

nd
 th

ei
r 

co
m

po
un

ds
. 

     
Pr

op
er

tie
s 

an
d 

us
es

 o
f G

ro
up

 
VI
I e

le
m

en
ts

 a
nd

  c
om

po
un

ds
 

st
at

es
 fo

r t
he

 re
ac

tio
ns

 
be

tw
ee

n 
ha

lo
ge

ns
 a

nd
 

so
di

um
 th

io
su

lp
ha

te
. 

 
D

is
cu

ss
in

g 
th

e 
re

ac
tio

ns
 

of
 e

le
m

en
ts

 w
ith

 h
yd

ro
ge

n 
an

d 
re

la
tiv

e 
th

er
m

al
 

st
ab

ilit
ie

s 
of

 re
su

lti
ng

 
hy

dr
id

es
. 

 
Te

st
in

g 
fo

r  
ha

lid
e 

io
ns

  
          

D
is

cu
ss

in
g 

th
e 

in
du

st
ria

l 
im

po
rta

nc
e 

an
d 

en
vi

ro
nm

en
ta

l 
si

gn
ifi

ca
nc

e 
of

 h
al

og
en

s 
an

d 
th

ei
r c

om
po

un
ds

 (e
.g

. 
bl
ea
ch
es
,	P

VC
,	

ha
lo

ge
na

te
d 

hy
dr

oc
ar

bo
ns

 a
s 

so
lv

en
ts

, 
re

fri
ge

ra
nt

s,
 a

er
os

ol
s 

an
d 

 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

20

21

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  1
9 

 TO
PI

C
  

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, S

K
IL

LS
 

AN
D

 K
N

O
W

LE
D

G
E)

 
SU

G
G

ES
TE

D
 N

O
TE

S 
AN

D
 

AC
TI

VI
TI

ES
   

SU
G

G
ES

TE
D

 
R

ES
O

U
R

C
ES

 

ch
lo

rin
e 

in
 p

ur
ifi

ca
tio

n 
of

 
w

at
er

). 

C
he

m
is

try
 o

f 
N

itr
og

en
 a

nd
 

Su
lp

hu
r 

 
ex

pl
ai

n 
th

e 
la

ck
 o

f r
ea

ct
iv

ity
 o

f 
ni

tro
ge

n.
 

  
de

sc
rib

e 
th

e 
fo

rm
at

io
n 

an
d 

st
ru

ct
ur

e 
of

 th
e 

am
m

on
iu

m
 io

n 
an

d 
its

 re
ac

tio
n 

w
ith

 a
lk

al
is

. 

 
ex

pl
ai

n 
th

e 
m

an
uf

ac
tu

re
 o

f 
am

m
on

ia
 b

y 
th

e 
 H

ab
er

 p
ro

ce
ss

 
in

 te
rm

s 
of

 th
e 

pr
in

ci
pl

es
 o

f 
ki
ne
tic
s	
an
d	
eq
ui
lib
ria

. 

 
ex

pl
ai

n 
th

e 
m

an
uf

ac
tu

re
 o

f 
su

lp
hu

ric
 a

ci
d 

 b
y 

 th
e 

C
on

ta
ct

 
pr

oc
es

s 
in

 te
rm

s 
of

 th
e 

pr
in

ci
pl

es
 

of
	k
in
et
ic
s	
an
d	
eq
ui
lib
ria

. 
  

re
co

gn
is

e 
th

e 
in

du
st

ria
l 

im
po

rta
nc

e 
of

  s
ul

ph
ur

ic
 a

ci
d 

an
d 

am
m

on
ia

. 
 

re
co

gn
is

e 
th

e 
en

vi
ro

nm
en

ta
l 

co
ns
eq
ue
nc
es
	o
f	c
om

po
un
ds
	o
f	

ni
tro

ge
n 

an
d 

su
lp

hu
r 

  

 
C

he
m

ica
l p

ro
pe

rti
es

 o
f N

itr
og

en
 

      
H

ab
er

 P
ro

ce
ss

  
     

C
on

ta
ct

 P
ro

ce
ss

  
         

En
vir

on
m

en
ta

l im
pa

ct
s 

of
 

N
itr

og
en

 a
nd

 S
ul

ph
ur

 
co

m
po

un
ds

 
 

 
D

is
cu

ss
in

g 
th

e 
ch

em
ic

al
 

pr
op

er
tie

s 
of

 n
itr

og
en

. 

 
D

is
cu

ss
in

g 
th

e 
fo

rm
at

io
n 

an
d 

st
ru

ct
ur

e 
of

 th
e 

am
m

on
iu

m
 io

n.
 

 
Ex

pe
rim

en
tin

g 
on

 th
e 

la
bo

ra
to

ry
 p

re
pa

ra
tio

n 
of

 
am

m
on

ia
. 

  
 

D
is

cu
ss

in
g 

th
e 

H
ab

er
 

pr
oc

es
s 

an
d 

th
e 

C
on

ta
ct

 
pr

oc
es

s(
th

e 
ki

ne
tic

s 
an

d 
eq
ui
lib
ria
). 

  
Pr

ep
ar

in
g 

am
m

on
iu

m
 

su
lp

ha
te

 in
 th

e 
la

bo
ra

to
ry

. 

 
D

is
cu

ss
in

g 
th

e 
en

vi
ro

nm
en

ta
l 

co
ns
eq
ue
nc
es
	o
f	n
itr
at
es
,	

ni
tro

ge
n 

ox
id

es
, s

ul
ph

ur
 

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so

ftw
ar

e 

 
Si

te
 v

is
its

 

 
R

es
ou

rc
e 

pe
rs

on
s 

 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

22

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  2
0 

 TO
PI

C
  

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, S

K
IL

LS
 

AN
D

 K
N

O
W

LE
D

G
E)

 
SU

G
G

ES
TE

D
 N

O
TE

S 
AN

D
 

AC
TI

VI
TI

ES
   

SU
G

G
ES

TE
D

 
R

ES
O

U
R

C
ES

 

 
ex

pl
ai

n 
th

e 
ca

ta
ly

tic
 re

m
ov

al
 o

f 
ox

id
es

 o
f n

itr
og

en
. 

 
de

sc
rib

e 
th

e 
us

e 
of

 s
ul

ph
ur

 
di

ox
id

e 
in

 fo
od

 p
re

se
rv

at
io

n.
 

 

ox
id

es
. 

 
D

is
cu

ss
in

g 
th

e 
re

m
ov

al
 o

f 
ox

id
es

 o
f n

itr
og

en
 fr

om
 

ca
r e

xh
au

st
s 

an
d 

us
e 

of
 

su
lp

hu
r d

io
xi

de
. 

                   



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

22

23

FO
R

M
 6

 S
YL

LA
B

U
S

8.
3 

 P
H

YS
IC

A
L 

C
H

EM
IS

TR
Y

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  2
1 

 FO
RM

 6
 S

YL
LA

B
U

S 
 8.

3 
 P

H
YS

IC
AL

 C
H

EM
IS

TR
Y 

 
 TO

PI
C

 
O

B
JE

C
TI

VE
S 

Le
ar

ne
rs

 s
ho

ul
d 

be
 a

bl
e 

to
: 

C
O

N
TE

N
T 

(A
TT

IT
U

D
ES

, 
SK

IL
LS

 A
N

D
 

K
N

O
W

LE
D

G
E)

 

SU
G

G
ES

TE
D

 L
EA

R
N

IN
G

 
AC

TI
VI

TI
ES

 A
N

D
 N

O
TE

S 
SU

G
G

ES
TE

D
 

R
ES

O
U

R
SE

S 

At
om

s,
 M

ol
ec

ul
es

 
an

d 
St

oi
ch

io
m

et
ry

 
 

 
ca

lc
ul

at
e,

 u
si

ng
 th

e 
m

ol
e 

co
nc

ep
t 

th
e 

re
ac

tin
g 

m
as

se
s,

 v
ol

um
es

 o
f 

ga
se

s,
 v

ol
um

es
 a

nd
 

co
nc

en
tra

tio
ns

 o
f s

ol
ut

io
n.

 
  

de
te

rm
in

e 
st

oi
ch

io
m

et
ric

 
re

la
tio

ns
hi

ps
 fr

om
 c

al
cu

la
tio

ns
. 

  
ca

lc
ul

at
e 

pe
rc

en
ta

ge
 y

ie
ld

 a
nd

 
pe

rc
en

ta
ge

 p
ur

ity
. 

 
St

oi
ch

io
m

et
ric

 re
ac

tio
n 

ra
tio

s 
 

 
Ti

tra
tio

n 
      

Pe
rc

en
ta

ge
 y

ie
ld

 a
nd

 
pe

rc
en

ta
ge

 p
ur

ity
 

 
C

om
pu

tin
g 

re
ac

tin
g 

m
as

se
s,

 
vo

lu
m

es
 o

f g
as

es
, v

ol
um

es
 a

nd
 

co
nc

en
tra

tio
ns

 o
f s

ol
ut

io
n 

fro
m

 
gi

ve
n 

da
ta

 
 

Pe
rfo

rm
in

g 
ac

id
-b

as
e 

tit
ra

tio
ns

’. 
 

D
ed

uc
in

g 
st

oi
ch

io
m

et
ric

 
re

la
tio

ns
hi

ps
 fr

om
 ti

tra
tio

n 
re

su
lts

. 

 
C
on
st
ru
ct
in
g	
ba
la
nc
ed
	e
qu
at
io
ns

. 

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so

ftw
ar

e 

El
ec

tro
ch

em
is

try
 

 
us

e 
re

do
x 

tit
ra

tio
n 

re
su

lts
 in

 
qu
an
tit
at
iv
e	
an
al
ys
is

. 
 

de
sc

rib
e 

ho
w

  t
he

 h
yd

ro
ge

n 
ox

yg
en

 fu
el

 c
el

l o
pe

ra
te

. 
 

de
du

ce
 e

le
ct

ro
de

 re
ac

tio
ns

 fr
om

 
a 

gi
ve

n 
fu

el
 c

el
l. 

 
co

m
pa

re
 fu

el
 c

el
ls

 w
ith

 
co

nv
en

tio
na

l  
ce

lls
. 

  
ca
lc
ul
at
e	
th
e	
qu
an
tit
y	
of
	c
ha
rg
e,
	

m
as

s 
an

d 
or

 v
ol

um
e 

of
 s

ub
st

an
ce

 
lib

er
at

ed
 d

ur
in

g 
el

ec
tro

ly
si

s 
us

in
g 

th
e	
re
la
tio
ns
hi
p,
	F
=L
e	
(F
ar
ad
ay
	

co
ns

ta
nt

, t
he

 A
vo

ga
dr

o 
co

ns
ta

nt
 

an
d 

th
e 

ch
ar

ge
 o

n 
th

e 
el

ec
tro

n)
 

 
de

sc
rib

e 
ho

w
 to

 d
et

er
m

in
e 

a 

 
R

ed
ox

 ti
tra

tio
n 

     
Fu

el
 c

el
ls

  
    

Q
ua

nt
ita

tiv
e 

el
ec

tro
lys

is
  

 

 
Pe

rfo
rm

in
g 

re
do

x 
tit

ra
tio

ns
  

 
D

is
cu

ss
in

g 
th

e 
co

m
po

si
tio

n 
an

d 
el

ec
tro

de
 re

ac
tio

ns
 o

f f
ue

l c
el

ls
. 

  
C

iti
ng

 a
dv

an
ta

ge
s 

an
d 

di
sa

dv
an

ta
ge

s 
of

 fu
el

 c
el

ls
 o

ve
r 

co
nv

en
tio

na
l c

el
ls

. 
  

D
et
er
m
in
in
g	
th
e	
qu
an
tit
y	
of
	

ch
ar

ge
, m

as
s 

an
d 

or
 v

ol
um

e 
of

 
su

bs
ta

nc
e 

lib
er

at
ed

 d
ur

in
g 

el
ec

tro
ly

si
s 

 
    

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so

ftw
ar

e 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

24

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  2
2 

 TO
PI

C
 

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, 

SK
IL

LS
 A

N
D

 
K

N
O

W
LE

D
G

E)
 

SU
G

G
ES

TE
D

 L
EA

R
N

IN
G

 
AC

TI
VI

TI
ES

 A
N

D
 N

O
TE

S 
SU

G
G

ES
TE

D
 

R
ES

O
U

R
SE

S 

va
lu

e 
of

 A
vo

ga
dr

o 
co

ns
ta

nt
 b

y 
an

 
el

ec
tro

ly
tic

 m
et

ho
d.

 
 

de
te

rm
in

in
g 

ex
pe

rim
en

ta
lly

  t
he

 
va

lu
e 

of
 th

e 
Av

og
ad

ro
 c

on
st

an
t. 

 

Eq
ui
lib
ria
	 

 
 

ex
pl

ai
n 

ho
w

 b
uf

fe
r s

ol
ut

io
ns

 
co

nt
ro

l p
H

. 
 

ca
lc

ul
at

e 
th
e	
pH

	a
nd
/o
r	p

O
H
	o
f	

bu
ffe

r s
ol

ut
io

ns
. 

 
ap

pl
y 

th
e 

co
nc

ep
t o

f s
ol

ub
ilit

y 
pr

od
uc

t, 
K s

p 
 

ca
lc

ul
at

e 
K s

p 
fro

m
 c

on
ce

nt
ra

tio
ns

 
an

d 
vi

ce
 v

er
sa

  
 

ex
pl

ai
n 

th
e 

co
m

m
on

 io
n 

ef
fe

ct
 

 
Bu

ffe
r s

ol
ut

io
ns

  
    

So
lu

bi
lity

 p
ro

du
ct

s 
 

 

 
D

is
cu

ss
in

g 
bu

ffe
r s

ol
ut

io
ns

 
in

cl
ud

in
g 

th
ei

r r
ol

e 
in

 c
on

tro
llin

g 
bl

oo
d 

an
d 

so
il 

pH
. 

 
Pr

ep
ar

in
g 

bu
ffe

r s
ol

ut
io

ns
  

 
D
et
er
m
in
in
g	
pH

	a
nd
	p
O
H
	o
f	

bu
ffe

r s
ol

ut
io

ns
  

 
C

al
cu

la
tin

g 
so

lu
bi

lit
y 

pr
od

uc
ts

 
fro

m
 c

on
ce

nt
ra

tio
ns

 a
nd

 v
ic

e 
ve

rs
a 

in
cl

ud
in

g 
co

m
m

on
 io

n 
ef

fe
ct

  
 

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so

ftw
ar

e 

R
ea

ct
io

n 
ki

ne
tic

s 
 

 
O
ut
lin
e	
th
e	
di
ffe
re
nt
	m
od
es
	o
f	

ac
tio

n 
of

 h
om

og
en

eo
us

 a
nd

 
he

te
ro

ge
ne

ou
s 

ca
ta

ly
si

s 
as

 
ex

em
pl

ifi
ed

 in
 th

e 
H

ab
er

 p
ro

ce
ss

, 
ca

ta
ly

tic
 re

m
ov

al
 o

f o
xi

de
s 

 o
f 

ni
tro

ge
n 

in
 th

e 
ex

ha
us

t g
as

es
 

fro
m

 c
ar

 e
ng

in
es

, t
he

 re
do

x 
re

ac
tio

n 
be

tw
ee

n 
I-  a

nd
 S

2O
82-

 

an
d	
ca
ta
ly
tic
	ro

le
	o
f	N

O
xin

 th
e 

ox
id

at
io

n 
of

 a
tm

os
ph

er
ic

 s
ul

ph
ur

 
di

ox
id

e.
 

 
C

at
al

ys
is

 
- 

H
om

og
en

eo
us

  
- 

H
et

er
og

en
eo

us
  

  

 
D

is
cu

ss
in

g 
th

e 
di

ffe
re

nt
 m

od
es

 o
f 

ac
tio

n 
of

 h
om

og
en

eo
us

 a
nd

 
he

te
ro

ge
ne

ou
s 

ca
ta

ly
si

s 
su

ch
 a

s 
Fe

 in
 th

e 
H

ab
er

 p
ro

ce
ss

 a
nd

 F
e2+

 

in
 I- a

nd
 S

2O
82-

 re
ac

tio
n.

 
 

C
ar

ry
in

g 
ou

t e
xp

er
im

en
ts

 o
n 

de
co

m
po

si
tio

n 
of

 h
yd

ro
ge

n 
pe

ro
xi

de
 c

at
al

ys
ed

 b
y 

m
an

ga
ne

se
 (I
V)
	o
xi
de

. 
 

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so

ftw
ar

e 

      



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

24

25

8.
4 

 O
R

G
A

N
IC

 C
H

EM
IS

TR
Y

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  2
3 

 8.
4 

 O
R

G
AN

IC
 C

H
EM

IS
TR

Y 
 TO

PI
C

 
O

B
JE

C
TI

VE
S 

Le
ar

ne
rs

 s
ho

ul
d 

be
 a

bl
e 

to
: 

C
O

N
TE

N
T 

(A
TT

IT
U

D
ES

, 
SK

IL
LS

 A
N

D
 

K
N

O
W

LE
D

G
E)

 

SU
G

G
ES

TE
D

 L
EA

R
N

IN
G

 
AC

TI
VI

TI
ES

 A
N

D
 N

O
TE

S 
SU

G
G

ES
TE

D
 

R
ES

O
U

R
SE

S 

H
yd

ro
ca

rb
on

s 
 

 
 

us
e 

th
e 

no
m

en
cl

at
ur

e,
 s

tru
ct

ur
al

 
fo

rm
ul

ae
 a

nd
 d

is
pl

ay
ed

 fo
rm

ul
ae

 
fo

r h
yd

ro
ca

rb
on

s 
fro

m
 C

1 
to

 C
10

 
 

 
de

sc
rib

e 
th

e 
fo

rm
s 

of
 is

om
er

is
m

 
fo

un
d 

in
 h

yd
ro

ca
rb

on
s 

  
  

ex
pl

ai
n 

th
e 

us
e 

of
 c

ru
de

 o
il 

an
d 

na
tu

ra
l g

as
 a

s 
so

ur
ce

s 
of

 
hy

dr
oc

ar
bo

ns
  

  
ex

pl
ai

n 
th

e 
de

cr
ea

se
 in

 v
ol

at
ilit

y 
w

ith
 in

cr
ea

si
ng

 c
ar

bo
n 

ch
ai

n 
    

 d
es

cr
ib

e 
th

e 
ch

em
ic

al
 re

ac
tio

ns
 o

f 
al

ka
ne

s,
 a

lk
en

es
 a

nd
 a

re
ne

s 
 

   
de

sc
rib

e 
th

e 
m

ec
ha

ni
sm

 o
f f

re
e 

ra
di

ca
l s

ub
st

itu
tio

n,
 e

le
ct

ro
ph

ilic
 

ad
di

tio
n 

an
d 

el
ec

tro
ph

ilic
 

su
bs

tit
ut

io
n 

 

 
N

om
en

cl
at

ur
e 

 
  

 
 

Is
om

er
ism

 
   

Pr
ep

ar
at

io
n 

an
d 

oc
cu

rre
nc

e 
 

   
Ph

ys
ic

al
 p

ro
pe

rti
es

  
     

C
he

m
ica

l p
ro

pe
rti

es
 

     
R

ea
ct

io
n 

m
ec

ha
ni

sm
s 

 

 
D

is
cu

ss
in

g 
no

m
en

cl
at

ur
e,

 
ge

ne
ra

l f
or

m
ul

a 
an

d 
di

sp
la

ye
d 

fo
rm

ul
ae

 fo
r h

yd
ro

ca
rb

on
s 

fro
m

 
C

1 
to

 C
10

 
 

Ill
us

tra
tin

g 
fo

rm
s 

of
 is

om
er

is
m

 
us

in
g 

m
ol

ec
ul

ar
 m

od
el

s 
 

 
 

D
is

cu
ss

in
g 

th
e 

pr
oc

es
s 

of
 

fra
ct

io
na

l d
is

til
la

tio
n 

of
 c

ru
de

 o
il 

 
 

 
D

is
cu

ss
in

g 
th

e 
ph

ys
ic

al
 

pr
op

er
tie

s 
of

 h
yd

ro
ca

rb
on

s 
 

 
 

Ex
pe

rim
en

tin
g 

w
ith

 c
oo

ki
ng

 o
il 

or
 p

ar
af

fin
 to

 d
em

on
st

ra
te

 
cr

ac
ki

ng
 

 
D

is
cu

ss
in

g 
th

e 
ch

em
is

try
 o

f 
al

ka
ne

s 
as

 e
xe

m
pl

ifi
ed

 b
y 

th
e 

fo
llo

w
in

g 
re

ac
tio

ns
 o

f e
th

an
e:

 
 

 
C

om
bu

st
io

n 
 

 
Fr

ee
 ra

di
ca

l s
ub

st
itu

tio
n 

by
 

ch
lo

rin
e 

an
d 

its
 m

ec
ha

ni
sm

  
 

D
is

cu
ss

in
g 

th
e 

ch
em

is
try

 o
f 

al
ke

ne
s 

as
 e

xe
m

pl
ifi

ed
 b

y 
th

e 
fo

llo
w

in
g 

re
ac

tio
ns

 o
f e

th
en

e:
 

 
El

ec
tro

ph
ilic

 a
dd

iti
on

 o
f s

te
am

, 
hy

dr
og

en
 h

al
id

es
 a

nd
 h

al
og

en
s 

in
cl

ud
in

g 
m

ec
ha

ni
sm

  

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so

ftw
ar

e 
 

M
ol

ec
ul

ar
 m

od
el

s 
 

 
C

oo
ki

ng
 o

il 
 

 
Pa

ra
ffi

n 
 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

26

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  2
4 

 TO
PI

C
 

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, 

SK
IL

LS
 A

N
D

 
K

N
O

W
LE

D
G

E)
 

SU
G

G
ES

TE
D

 L
EA

R
N

IN
G

 
AC

TI
VI

TI
ES

 A
N

D
 N

O
TE

S 
SU

G
G

ES
TE

D
 

R
ES

O
U

R
SE

S 

 
C

at
al

yt
ic

 a
dd

iti
on

 o
f h

yd
ro

ge
n 

 
O
xi
da
tio
n	
by
	c
ol
d	
di
lu
te
	

m
an
ga
na
te
	(V

II)
	io
ns
		t
o	
fo
rm

	
di

ol
  

 
O
xi
da
tio
n	
by
	h
ot
	c
on
ce
nt
ra
te
d	

m
an
ga
na
te
	(V

II)
	io
ns

 
 

Po
ly

m
er

is
at

io
n 

  
 

D
is

cu
ss

in
g 

th
e 

ch
em

is
try

 o
f 

ar
en

es
 a

s 
ex

am
pl

ifi
ed

 b
y 

th
e 

fo
llo

w
in

g 
re

ac
tio

ns
 o

f b
en

ze
ne

 
an

d 
m

et
hy

l b
en

ze
ne

 : 
 

El
ec

tro
ph

ilic
 s

ub
st

itu
tio

n 
w

ith
 

br
om

in
e 

in
cl

ud
in

g 
m

ec
ha

ni
sm

  
 

N
itr

at
io

n 
in

cl
ud

in
g 

m
ec

ha
ni

sm
  

 
O
xi
da
tio
n	
of
	th
e	
si
de
	c
ha
in

 
 

Pr
ed

ic
tin

g 
w

he
th

er
 h

al
og

en
at

io
n 

w
ill 

oc
cu

r o
n 

th
e 

si
de

 c
ha

in
 o

r 
on

 th
e 

ar
om

at
ic

 n
uc

le
us

 in
 

ar
en

e 
 

 

H
al

og
en

 
de

riv
at

iv
es

 
 

us
e 

th
e 

no
m

en
cl

at
ur

e 
an

d 
di

sp
la

ye
d 

fo
rm

ul
a 

of
 

ha
lo

ge
no

al
ka

ne
s 

an
d 

ha
lo

ge
no

ar
en

es
 

 
de

sc
rib

e 
th

e 
is

om
er

is
m

 a
ss

oc
ia

te
d 

w
ith

 h
al

og
en

 d
er

iv
at

iv
es

  
  

 
de

sc
rib

e 
th

e 
fo

llo
w

in
g 

nu
cl

eo
ph

ilic
 

su
bs

tit
ut

io
n 

re
ac

tio
ns

 o
f 

ha
lo

ge
no

al
ka

ne
s 

as
 e

xe
m

pl
ifi

ed
 

 
N

om
en

cl
at

ur
e 

 
    

Is
om

er
ism

   
   

C
he

m
ica

l p
ro

pe
rti

es
 

   

 
D

ra
w

in
g 

di
sp

la
ye

d 
st

ru
ct

ur
es

 
an

d 
na

m
in

g 
th

em
 

   
D

is
cu

ss
in

g 
is

om
er

is
m

 
as

so
ci

at
ed

 w
ith

 h
al

og
en

 
de

riv
at

iv
es

  
 

 
Ex

pe
rim

en
tin

g 
w

ith
 

br
om

oe
th

an
e,

 s
ilv

er
 n

itr
at

e 
an

d 
ho

t w
at

er
 to

 s
ho

w
 s

ub
st

itu
tio

n 
 

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so

ftw
ar

e 
 

Jo
ur
na
ls
	 

 
Br

om
oe

th
an

e 
 

 
Si

lv
er

 n
itr

at
e 

 
 

Ae
ro

so
ls

  
 

Pl
as

tic
s 

 
 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

26

27

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  2
5 

 TO
PI

C
 

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, 

SK
IL

LS
 A

N
D

 
K

N
O

W
LE

D
G

E)
 

SU
G

G
ES

TE
D

 L
EA

R
N

IN
G

 
AC

TI
VI

TI
ES

 A
N

D
 N

O
TE

S 
SU

G
G

ES
TE

D
 

R
ES

O
U

R
SE

S 

by
 th

e 
re

ac
tio

ns
 o

f b
ro

m
oe

th
an

e:
 

hy
dr

ol
ys

is
,  

fo
rm

at
io

n 
of

 n
itr

ile
s 

an
d 

   
fo

rm
at

io
n 

of
 p

rim
ar

y 
am

in
es

 
by

 re
ac

tio
n 

w
ith

 a
m

m
on

ia
 

 
de

sc
rib

e 
th

e 
m

ec
ha

ni
sm

 o
f 

nu
cl

eo
ph

ilic
 s

ub
st

itu
tio

n 
in

 
ha

lo
ge

no
al

ka
ne

s 
 

      
ex

pl
ai

n 
th

e 
el

im
in

at
io

n 
of

 h
yd

ro
ge

n 
br

om
id

e 
fro

m
 2

-b
ro

m
op

ro
pa

ne
 

 
  

in
te

rp
re

t t
he

 d
iff

er
en

t r
ea

ct
iv

iti
es

 o
f 

ha
lo

ge
no

lk
an

es
 a

nd
 

ch
lo

ro
be

nz
en

e 
w

ith
 p

ar
tic

ul
ar

 
re

fe
re

nc
e 

to
 h

yd
ro

ly
si

s 
an

d 
to

 th
e 

re
la

tiv
e 

st
re

ng
th

s 
of

 th
e 

C
-H

al
 

bo
nd

s 
 

  
 

ex
pl

ai
n 

th
e 

us
es

 o
f f

lu
or

oa
lk

an
es

 
an

d 
flu

or
oh

al
og

en
oa

lk
an

es
 in

 
te

rm
s 

of
 th

ei
r r

el
at

iv
e 

ch
em

ic
al

 
in

er
tn

es
s 

 
 

re
co

gn
is

e 
th

e 
co

nc
er

n 
ab

ou
t t

he
 

ef
fe

ct
 o

f c
hl

or
of

lu
or

oa
lk

an
es

 o
n 

th
e 

oz
on

e 
la

ye
r  

 

                         
U

se
s 

an
d 

en
vir

on
m

en
ta

l 
im

pa
ct

  

    
 

W
rit
in
g	
eq
ua
tio
ns
	a
nd
	fo
rm

ul
ae
	

of
 p

ro
du

ct
s 

fro
m

 n
uc

le
op

hi
lic

 
su

bs
tit

ut
io

n 
 

 
 

D
es

cr
ib

in
g 

th
e 

m
ec

ha
ni

sm
 o

f 
nu

cl
eo

ph
ilic

 s
ub

st
itu

tio
n 

in
 

te
rm

s 
of

 S
N
1 

an
d 

S N
2 

 
 

 
Ex

pe
rim

en
tin

g 
w

ith
 e

th
an

ol
ic

 
so

di
um

 h
yd

ro
xi

de
 a

nd
 

br
om

op
ro

pa
ne

 to
 s

ho
w

 
el

im
in

at
io

n 
 

 
 

C
om

pa
rin

g 
th

e 
st

re
ng

th
s 

of
 th

e 
C

-H
al

 b
on

ds
 a

nd
 re

la
tin

g 
th

em
 

to
 re

ac
tiv

ity
 

     
D

is
cu

ss
in

g 
th

e 
us

es
 o

f 
flu

or
oa

lk
an

es
 a

nd
 

flu
or

oh
al

og
en

oa
lk

an
es

 a
nd

 th
ei

r 
ef

fe
ct

s 
on

 th
e 

en
vi

ro
nm

en
t  



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

28

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  2
6 

 TO
PI

C
 

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, 

SK
IL

LS
 A

N
D

 
K

N
O

W
LE

D
G

E)
 

SU
G

G
ES

TE
D

 L
EA

R
N

IN
G

 
AC

TI
VI

TI
ES

 A
N

D
 N

O
TE

S 
SU

G
G

ES
TE

D
 

R
ES

O
U

R
SE

S 

H
yd

ro
xy

 
co

m
po

un
ds

 
 

us
e 

th
e 

no
m

en
cl

at
ur

e 
an

d 
di

sp
la

ye
d 

fo
rm

ul
ae

 to
 d

es
cr

ib
e 

th
e 

st
ru

ct
ur

e 
of

 p
rim

ar
y,

 s
ec

on
da

ry
 

an
d 

te
rti

ar
y 

al
co

ho
ls

 
 

de
sc

rib
e 

th
e 

is
om

er
is

m
 a

ss
oc

ia
te

d 
w

ith
 a

lc
oh

ol
s 

  
de

sc
rib

e 
th

e 
m

an
uf

ac
tu

re
 o

f 
et

ha
no

l u
si

ng
 fe

rm
en

ta
tio

n 
pr

oc
es

s 
 

 
 

ex
pl

ai
n 

th
e 

ph
ys

ic
al

 p
ro

pe
rti

es
 o

f 
hy

dr
ox

y 
co

m
po

un
ds

 in
 te

rm
s 

of
 

bo
nd

in
g 

  
  

de
sc

rib
e 

th
e 

re
ac

tio
ns

 o
f a

lc
oh

ol
s 

as
 e

xe
m

pl
ifi

ed
 b

y 
et

ha
no

l d
ur

in
g 

co
m

bu
st

io
n,

 s
ub

st
itu

tio
n 

to
 g

iv
e 

ha
lo

ge
no

al
ka

ne
s,

 re
ac

tio
n 

w
ith

 
so

di
um

, o
xi

da
tio

n 
to

 c
ar

bo
ny

l 
co

m
po

un
ds

 a
nd

 c
ar

bo
xy

lic
 a

ci
ds

, 
de

hy
dr

at
io

n 
an

d 
es

te
r f

or
m

at
io

n 
 

 
 

de
sc

rib
e 

th
e 

re
ac

tio
n 

of
 th

e 
m

et
hy

l 
se

co
nd

ar
y 

al
co

ho
l w

ith
 a

lk
al

in
e 

io
di

ne
  

 
de

sc
rib

e 
th

e 
re

ac
tio

ns
 o

f p
he

no
l 

w
ith

 b
as

es
, s

od
iu

m
 a

nd
 d

ur
in

g 
ni

tra
tio

n 
an

d 
br

om
in

at
io

n 
of

 th
e 

 
N

om
en

cl
at

ur
e 

 
    

Is
om

er
ism

  
   

M
an

uf
ac

tu
re

 o
f e

th
an

ol
 

    
Ph

ys
ic

al
 p

ro
pe

rti
es

  
      

C
he

m
ica

l p
ro

pe
rti

es
 o

f 
al

co
ho

ls
  

             

 
D

is
cu

ss
in

g 
th

e 
st

ru
ct

ur
e,

 
no

m
en

cl
at

ur
e 

an
d 

cl
as

si
fic

at
io

n 
of

 a
lc

oh
ol

s 
 

 
 

D
ra

w
in

g 
st

ru
ct

ur
es

 o
f o

pt
ic

al
 

an
d 

st
ru

ct
ur

al
  i

so
m

er
s 

 
  

Pr
ep

ar
in

g 
of

 e
th

an
ol

 b
y 

fe
rm

en
ta

tio
n 

us
in

g 
lo

ca
lly

 
av

ai
la

bl
e 

re
so

ur
ce

s 
 

D
is

cu
ss

in
g 

th
e 

so
lu

bi
lit

y 
an

d 
vo

la
til

ity
 o

f a
lc

oh
ol

s 
 

      
D

is
cu

ss
in

g 
re

ac
tio

ns
 o

f a
lc

oh
ol

s 
 

 
D

is
tin

gu
is

hi
ng

 b
et

w
ee

n 
pr

im
ar

y,
 

se
co

nd
ar

y 
an

d 
te

rti
ar

y 
al

co
ho

ls
 

by
 o

xi
da

tio
n 

re
ac

tio
ns

  
     

D
ed

uc
in

g 
th

e 
pr

es
en

ce
 o

f C
H

3 
C
H
	(O

H
)	–

 g
ro

up
 in

 a
n 

al
co

ho
l 

us
in
g	
al
ka
lin
e	
aq
ue
ou
s	
io
di
ne
	 

 
 

D
is

cu
ss

in
g 

th
e 

re
ac

tio
ns

 o
f 

ph
en

ol
  

 

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so

ftw
ar

e 
   

M
ar

ul
a 

 
 

Ba
ob

ab
 F

ru
its

  
 

G
ra

pe
s 

 
        

Et
ha

no
l  

 
Ac

id
ifi

ed
 

po
ta

ss
iu

m
 

di
ch

ro
m

at
e 

 
Pr

op
an

 –
 2

-o
l  

 
 

2m
et

hy
lp

ro
pa

n 
– 

2-
ol

   
 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

28

29

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  2
7 

 TO
PI

C
 

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, 

SK
IL

LS
 A

N
D

 
K

N
O

W
LE

D
G

E)
 

SU
G

G
ES

TE
D

 L
EA

R
N

IN
G

 
AC

TI
VI

TI
ES

 A
N

D
 N

O
TE

S 
SU

G
G

ES
TE

D
 

R
ES

O
U

R
SE

S 

ar
om

at
ic

 ri
ng

  
 

 
ex

pl
ai

n 
th

e 
re

la
tiv

e 
ac

id
iti

es
 o

f 
w

at
er

, p
he

no
l a

nd
 e

th
an

ol
  

 
C

he
m

ica
l p

ro
pe

rti
es

 o
f 

ph
en

ol
s 

  
     

 
 

 
C

om
pa

rin
g 

 th
e 

ac
id

ity
 o

f w
at

er
, 

ph
en

ol
 a

nd
 e

th
an

ol
 

C
ar

bo
ny

l 
co

m
po

un
ds

 
 

us
e 

th
e 

no
m

en
cl

at
ur

e 
an

d 
di

sp
la

ye
d 

fo
rm

ul
ae

 to
 d

es
cr

ib
e 

th
e 

st
ru

ct
ur

e 
of

  a
ld

eh
yd

es
 a

nd
 

ke
to

ne
s 

   
ex

pl
ai

n 
th

e 
is

om
er

is
m

 a
ss

oc
ia

te
d 

w
ith

 a
ld

eh
yd

es
 a

nd
 k

et
on

es
 

  
de

sc
rib

e 
th

e 
fo

rm
at

io
n 

al
de

hy
de

s 
an

d 
ke

to
ne

s 
fro

m
 p

rim
ar

y 
an

d 
se

co
nd

ar
y 

al
co

ho
ls

 re
sp

ec
tiv

el
y 

  
ou

tli
ne

 th
e 

m
ec

ha
ni

sm
 o

f 
nu

cl
eo

ph
ilic

 a
dd

iti
on

  r
ea

ct
io

n 
of

 
hy

dr
og

en
 c

ya
ni

de
 w

ith
 a

ld
eh

yd
es

 
an

d 
ke

to
ne

s 
 

 
de

sc
rib

e 
th

e 
re

du
ct

io
n 

of
 

al
de

hy
de

s 
an

d 
ke

to
ne

s 
us

in
g 

N
aB

H
4 

 
su

gg
es

t a
 s

ui
ta

bl
e 

te
st

 fo
r a

 g
iv

en
 

ca
rb

on
yl

 c
om

po
un

d 

 
N

om
en

cl
at

ur
e 

 
      

Is
om

er
ism

  
    

Pr
ep

ar
at

io
n 

  
   

C
he

m
ica

l p
ro

pe
rti

es
 

 
D

is
cu

ss
in

g 
th

e 
no

m
en

cl
at

ur
e 

an
d 

di
sp

la
ye

d 
fo

rm
ul

ae
 o

f  
al

de
hy

de
s 

an
d 

ke
to

ne
s 

   
D

ra
w

in
g 

st
ru

ct
ur

es
 to

 il
lu

st
ra

te
 

th
e 

is
om

er
is

m
 in

 c
ar

bo
ny

l 
co

m
po

un
ds

 
 

 
Pr

ep
ar

in
g 

al
de

hy
de

s 
an

d 
ke

to
ne

s 
 fr

om
 re

sp
ec

tiv
e 

al
co

ho
ls

  
 

 
An

al
ys

in
g 

 th
e 

m
ec

ha
ni

sm
 o

f 
nu

cl
eo

ph
ilic

 a
dd

iti
on

  r
ea

ct
io

n 
of

 
hy

dr
og

en
 c

ya
ni

de
 w

ith
 

al
de

hy
de

s 
an

d 
ke

to
ne

s 
 

 
D

is
cu

ss
in

g 
th

e 
re

ac
tio

ns
 o

f  
  

ca
rb

on
yl

 c
om

po
un

ds
, w

ith
 

N
aB

H
4,

  2
.4

-D
N

PH
, F

eh
lin

g’
s 

so
lu

tio
n,

 a
lk

al
in

e 
io

di
ne

 a
nd

 
To

lle
ns

 re
ag

en
t  

  

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so

ftw
ar

e 
    

Et
ha

no
l  

 
Ac

id
ifi

ed
 

po
ta

ss
iu

m
 

di
ch

ro
m

at
e 

 
Pr

op
an

 –
 2

-o
l  

 
 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

30

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  2
8 

 TO
PI

C
 

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, 

SK
IL

LS
 A

N
D

 
K

N
O

W
LE

D
G

E)
 

SU
G

G
ES

TE
D

 L
EA

R
N

IN
G

 
AC

TI
VI

TI
ES

 A
N

D
 N

O
TE

S 
SU

G
G

ES
TE

D
 

R
ES

O
U

R
SE

S 

  

C
ar

bo
xy

lic
 a

ci
ds

 
an

d 
de

riv
at

iv
es

 
 

in
te

rp
re

t t
he

 n
om

en
cl

at
ur

e 
an

d 
fo

rm
ul

ae
 o

f c
ar

bo
xy

lic
 a

ci
ds

 a
nd

 
th

ei
r d

er
iv

at
iv

es
  

   
de

sc
rib

e 
th

e 
fo

rm
at

io
n 

of
 

ca
rb

ox
yl

ic
 a

ci
ds

 fr
om

 a
lc

oh
ol

s,
 

al
de

hy
de

s 
an

d 
ni

tri
le

s 
 

 
re

ca
ll 

th
e 

re
ac

tio
ns

 o
f c

ar
bo

xy
lic

 
ac

id
s 

in
 th

e 
fo

rm
at

io
n 

of
 s

al
ts

, 
es

te
rs

 a
nd

 a
cy

l c
hl

or
id

es
   

 
 

ex
pl

ai
n 

th
e 

ac
id

ity
 o

f c
ar

bo
xy

lic
 

ac
id

s 
an

d 
of

 c
hl

or
in

e 
su

bs
tit

ut
ed

 
et

ha
no

ic
 a

ci
ds

 in
 te

rm
s 

of
 th

ei
r 

st
ru

ct
ur

es
  

 
de

sc
rib

e 
th

e 
re

ac
tio

ns
 o

f  
ac

yl
 

ch
lo

rid
es

 w
ith

 w
at

er
, a

lc
oh

ol
s,

 
ph

en
ol

s 
an

d 
pr

im
ar

y 
am

in
es

  
  

ex
pl

ai
n 

th
e 

re
la

tiv
e 

ea
se

 o
f 

hy
dr

ol
ys

is
 o

f a
cy

l c
hl

or
id

es
, a

lk
yl

 
ch

lo
rid

es
 a

nd
 a

ry
l c

hl
or

id
es

  
 

 
illu

st
ra

te
 th

e 
fo

rm
at

io
n 

of
 e

st
er

s 
fro

m
 c

ar
bo

xy
lic

 a
ci

ds
 o

r a
cy

l 
ch

lo
rid

es
 u

si
ng

 e
th

yl
 e

th
an

oa
te

 
an

d 
ph

en
yl

 b
en

zo
at

e 
as

 e
xa

m
pl

es
  

 

 
N

om
en

cl
at

ur
e 

 
  

   
Pr

ep
ar

at
io

n 
an

d 
oc

cu
rre

nc
e 

   
C

he
m

ica
l p

ro
pe

rti
es

 
                   

 
D

ra
w

in
g 

di
sp

la
ye

d 
fo

rm
ul

ae
 fo

r 
ca

rb
ox

yl
ic

 a
ci

ds
 a

nd
 th

ei
r 

de
riv

at
iv

es
 

   
Pr

ep
ar

in
g 

ca
rb

ox
yl

ic
 a

ci
ds

 a
nd

 
es

te
rs

 
   

C
on
st
ru
ct
in
g	
eq
ua
tio
ns
	fo
r	t
he
	

re
ac

tio
ns

 o
f c

ar
bo

xy
lic

 a
ci

ds
   

   
C

om
pa

rin
g 

th
e 

ac
id

ity
 o

f 
ca

rb
ox

yl
ic

 a
ci

ds
  a

nd
 s

ub
st

itu
te

d 
ca

rb
ox

yl
ic

 a
ci

ds
 

   
D

is
cu

ss
in

g 
th

e 
re

ac
tio

ns
 o

f a
cy

l 
ch

lo
rid

es
 w

ith
 w

at
er

, a
lc

oh
ol

s,
 

ph
en

ol
s 

an
d 

pr
im

ar
y 

am
in

es
   

 
D

is
cu

ss
in

g 
th

e 
re

la
tiv

e 
ea

se
 o

f 
hy

dr
ol

ys
is

 o
f a

cy
l c

hl
or

id
es

, 
al

ky
l c

hl
or

id
es

 a
nd

 a
ry

l 
ch

lo
rid

es
 

 
 

Pr
ep

ar
in

g 
es

te
rs

 fr
om

 c
ar

bo
xy

lic
 

ac
id

s 
or

 a
cy

l c
hl

or
id

es
 

 

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so

ftw
ar

e 
           

 
 

 
Vi
ne
ga
r 

          



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

30

31

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  2
9 

 TO
PI

C
 

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, 

SK
IL

LS
 A

N
D

 
K

N
O

W
LE

D
G

E)
 

SU
G

G
ES

TE
D

 L
EA

R
N

IN
G

 
AC

TI
VI

TI
ES

 A
N

D
 N

O
TE

S 
SU

G
G

ES
TE

D
 

R
ES

O
U

R
SE

S 

 
de

sc
rib

e 
th

e 
ac

id
 a

nd
 b

as
e 

hy
dr

ol
ys

is
 o

f e
st

er
s 

 
 

 
 

st
at

e 
th

e 
 u

se
s 

of
 c

ar
bo

xy
lic

 a
ci

ds
 

an
d 

es
te

rs
  

     
U

se
s 

of
 c

ar
bo

xy
lic

 a
ci

ds
 

an
d 

es
te

rs
 

 

 
M

an
uf

ac
tu

rin
g 

so
ap

 fr
om

 fa
ts

 
an

d 
oi

ls
 

   
In

ve
st

ig
at

in
g 

us
es

 o
f c

ar
bo

xy
lic

 
ac

id
s 

an
d 

es
te

rs
 

 

 
Fa

ts
  

 
O
ils

 
 

As
h 

N
itr

og
en

 
co

m
po

un
ds

 
 

de
sc

rib
e 

th
e 

fo
rm

at
io

n 
of

 
et

hy
la

m
in

e 
by

 re
du

ct
io

n 
of

 n
itr

ile
 

an
d 

of
 p

he
ny

la
m

in
e 

 b
y 

re
du

ct
io

n 
of

 n
itr

ob
en

ze
ne

 
   

ex
pl

ai
n 

th
e 

re
la

tiv
e 

ba
si

ci
ty

  o
f 

am
m

on
ia

, a
lk

yl
am

in
es

 a
nd

 
ph

en
yl

am
in

es
 in

 te
rm

s 
of

 th
ei

r 
st

ru
ct

ur
es

  
 

  
de

sc
rib

e 
th

e 
re

ac
tio

n 
of

 
ph

en
yl

am
in

e 
w

ith
: 

- a
qu
eo
us
	b
ro
m
in
e 

- n
itr

ou
s 

ac
id

  
 

  
de

sc
rib

e 
th

e 
co

up
lin

g 
of

 
be

nz
en

ed
ia

zo
ni

um
 c

hl
or

id
e 

an
d 

ph
en

ol
 a

nd
 th

e 
us

e 
of

 s
im

ila
r 

re
ac

tio
ns

 in
 th

e 
fo

rm
at

io
n 

of
 

dy
es

tu
ff 

 

 
Pr

ep
ar

at
io

n 
an

d 
oc

cu
rre

nc
e 

     
C

he
m

ica
l p

ro
pe

rti
es

 
                 

 
D

is
cu

ss
in

g 
th

e 
fo

rm
at

io
n 

of
 

et
hy

la
m

in
e 

by
 re

du
ct

io
n 

of
 n

itr
ile

 
an

d 
of

 p
he

ny
la

m
in

e 
 b

y 
re

du
ct

io
n 

of
 n

itr
ob

en
ze

ne
 

  
C

om
pa

rin
g 

th
e 

re
la

tiv
e 

ba
si

ci
ty

  
of

 a
m

m
on

ia
, a

lk
yl

am
in

es
   

an
d 

ph
en

yl
am

in
es

 in
 te

rm
s 

of
 th

ei
r 

st
ru

ct
ur

es
  

  
D

is
cu

ss
in

g 
th

e 
re

ac
tio

ns
 o

f 
ph

en
yl

am
in
e	
w
ith
	a
qu
eo
us
	

br
om

in
e 

an
d 

w
ith

 n
itr

ou
s 

ac
id

  
 

D
is

cu
ss

in
g 

th
e 

hy
dr

ol
ys

is
 o

f 
di

az
on

iu
m

 s
al

t t
o 

gi
ve

 p
he

no
l 

 
Sy

nt
he

si
zi

ng
 d

ye
st

uf
f  

 
       

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so

ftw
ar

e 
              

D
ye

st
uf

f  
 

N
itr

ou
s 

Ac
id

  
 

 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

32

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  3
0 

 TO
PI

C
 

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, 

SK
IL

LS
 A

N
D

 
K

N
O

W
LE

D
G

E)
 

SU
G

G
ES

TE
D

 L
EA

R
N

IN
G

 
AC

TI
VI

TI
ES

 A
N

D
 N

O
TE

S 
SU

G
G

ES
TE

D
 

R
ES

O
U

R
SE

S 

 
de

sc
rib

e 
th

e 
fo

rm
at

io
n 

of
 a

m
id

es
 

fro
m

 th
e 

re
ac

tio
n 

be
tw

ee
n 

R
N

H
2 

an
d 

R
’C

O
C

l 
  

de
sc

rib
e 

ac
id

-b
as

e 
hy

dr
ol

ys
is

 o
f 

am
id

es
 

 
 

in
ve
st
ig
at
e	
th
e	
ac
id
/b
as
e	

pr
op

er
tie

s 
of

 a
m

in
o 

ac
id

s 
an

d 
th

e 
fo

rm
at

io
n 

of
 z

w
itt

er
io

ns
  

 
illu

st
ra

te
 th

e 
fo

rm
at

io
n 

of
 p

ep
tid

e 
bo

nd
s 

in
 p

ro
te

in
 a

nd
 p

ol
yp

ep
tid

e 
fo

rm
at

io
n 

 
 

de
sc

rib
e 

th
e 

hy
dr

ol
ys

is
 o

f p
ro

te
in

s 
 

     
am

id
es

 

    
 

D
is

cu
ss

in
g 

th
e 

fo
rm

at
io

n 
an

d 
hy

dr
ol

ys
is

 o
f a

m
id

es
  

 
D

ed
uc

in
g 

th
e 

pr
od

uc
t o

f 
hy

dr
ol

ys
is

 o
f a

m
id

es
  

 
An

al
ys
in
g	
th
e	
ac
id
/b
as
e	

pr
op

er
tie

s 
of

 a
m

in
o 

ac
id

s 
i.e

. 
fro

m
 ti

tra
tio

n 
cu

rv
es

  
 

C
on
st
ru
ct
in
g	
eq
ua
tio
ns
	to
	s
ho
w
	

fo
rm

at
io

n 
of

 p
ep

tid
e 

bo
nd

s 
  

 
D

ra
w

in
g 

st
ru

ct
ur

es
 o

f t
he

 
pr

od
uc

ts
 o

f h
yd

ro
ly

si
s 

 

Po
ly

m
er

is
at

io
n 

 
D

es
cr

ib
e 

th
e 

ch
ar

ac
te

ris
tic

s 
of

 
ad

di
tio

n 
po

ly
m

er
s 

as
 e

xa
m

pl
ifi

ed
 

by
 p

ol
yt
he
ne
	a
nd
	P
VC

 
 

ex
pl

ai
n 

co
nd

en
sa

tio
n 

po
ly

m
er

is
at

io
n 

as
 in

 p
ol

ye
st

er
s 

an
d 

po
ly

am
id

es
  

 
pr

ed
ic

t t
he

  t
yp

e 
of

 p
ol

ym
er

is
at

io
n 

re
ac

tio
n 

fo
r a

 g
iv

en
 m

on
om

er
 o

r 
pa

ir 
of

 m
on

om
er

s 
 

de
du

ce
 th

e 
re

pe
at

 u
ni

t o
f a

 
po

ly
m

er
 o

bt
ai

ne
d 

fro
m

 a
 g

iv
en

 
m

on
om

er
 o

r p
ai

r o
f m

on
om

er
s 

 
id

en
tif

y 
th

e 
m

on
om

er
(s

) p
re

se
nt

 in
 

a 
gi

ve
n 

se
ct

io
n 

of
 a

 p
ol

ym
er

 
m

ol
ec

ul
e 

 
Ty

pe
s 

of
  P

ol
ym

er
is

at
io

n 
- a

dd
iti

on
 

- c
on

de
ns

at
io

n 
       

     

 
C

la
ss

ify
in

g 
po

ly
m

er
s 

     
 

D
ra

w
in

g 
re

pe
at

 u
ni

ts
 fr

om
 

gi
ve

n 
m

on
om

er
s 

or
 s

ec
tio

ns
 o

f 
po

ly
m

er
s 

an
d 

vi
ce

 v
er

sa
 

 
  

 
Bu

ild
in

g 
m

od
el

s 
of

 p
ol

ym
er

s 
  

 
Sa

m
pl

es
 o

f 
po

ly
m

er
s 

 
 

IC
T 

To
ol

s 
an

d 
Br
ai
lle
/J
aw

s	
so

ftw
ar

e 
 

 
M

ol
ec

ul
ar

 m
od

el
s 

 
 

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  3
1 

 TO
PI

C
 

O
B

JE
C

TI
VE

S 
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

: 
C

O
N

TE
N

T 
(A

TT
IT

U
D

ES
, 

SK
IL

LS
 A

N
D

 
K

N
O

W
LE

D
G

E)
 

SU
G

G
ES

TE
D

 L
EA

R
N

IN
G

 
AC

TI
VI

TI
ES

 A
N

D
 N

O
TE

S 
SU

G
G

ES
TE

D
 

R
ES

O
U

R
SE

S 

 
re

co
gn

is
e 

th
e 

us
es

 o
f p

ol
ym

er
s 

 
 

U
se

s 
of

 p
ol

ym
er

s 
 

D
is

cu
ss

in
g 

us
es

 o
f p

ol
ym

er
s 

 
 

Vi
si
tin
g	
si
te
s 

                             



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

32

33

8.
5 

 A
PP

LI
ED

 C
H

EM
IS

TR
Y

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  3
2 

 8.
5 

 A
PP

LI
ED

 C
H

EM
IS

TR
Y 

 
 TO

PI
C

 
O

B
JE

C
TI

VE
S 

Le
ar

ne
rs

 s
ho

ul
d 

be
 a

bl
e 

to
: 

 

C
O

N
TE

N
T 

(A
TT

IT
U

D
ES

, 
SK

IIL
S 

AN
D

 
K

N
O

W
LE

D
G

E)
 

SU
G

G
ES

TE
D

 L
EA

R
N

IN
G

 
AC

TI
VI

TI
ES

 A
N

D
 N

O
TE

S 
SU

G
G

ES
TE

D
 

R
ES

O
U

R
SE

S 

Tr
an

si
tio

n 
El

em
en

ts
 

 
ex

pl
ai

n 
w

ha
t i

s 
m

ea
nt

 b
y 

tra
ns

iti
on

, i
n 

te
rm

s 
of

 d
-b

lo
ck

 
el

em
en

t f
or

m
in

g 
on

e 
or

 m
or

e 
st

ab
le

 io
ns

 w
ith

 in
co

m
pl

et
e 

d-
or

bi
ta

ls
  

 
an

al
ys

e 
th

e 
el

ec
tro

ni
c 

co
nf

ig
ur

at
io

n 
of

 th
e 

fir
st

 ro
w

 
tra

ns
iti

on
 e

le
m

en
ts

 a
nd

 th
ei

r 
io

ns
  

 
re

co
gn

is
e 

th
at

 th
e 

at
om

ic
 ra

di
i, 

io
ni

c 
ra

di
i a

nd
 fi

rs
t i

on
is

at
io

n 
en

er
gi

es
 o

f t
he

 tr
an

si
tio

n 
m

et
al

s 
ar

e 
re

la
tiv

el
y 

in
va

ria
nt

  
 

co
nt
ra
st
	q
ua
lit
at
iv
el
y	
th
e	
m
el
tin
g	

po
in

t, 
de

ns
ity

, a
to

m
ic

 ra
di

us
, 

fir
st

 io
ni

sa
tio

n 
en

er
gy

 a
nd

 
co

nd
uc

tiv
ity

 o
f t

he
 tr

an
si

tio
n 

el
em

en
ts

 w
ith

 th
os

e 
of

 c
al

ci
um

 
as

 a
 ty

pi
ca

l s
-b

lo
ck

 e
le

m
en

t  
 

de
sc

rib
e 

th
e 

te
nd

en
cy

 o
f 

tra
ns

iti
on

 e
le

m
en

ts
 to

 h
av

e 
va

ria
bl

e 
ox

id
at

io
n 

st
at

es
  

 
ex

pl
ai

n 
th

e 
fo

rm
at

io
n 

of
 

co
m

pl
ex

es
 in

 te
rm

s 
of

 c
o-

or
di

na
te

 b
on

ds
 a

nd
 th

e 
sp

lit
tin

g 
of

 d
 o

rb
ita

ls
 

 
de

sc
rib

e 
th

e 
sh

ap
e 

of
 fo

ur
-fo

ld
 

an
d 

si
x 

fo
ld

 c
om

pl
ex

es
  

 
C

ha
ra

ct
er

ist
ic

 
pr

op
er

tie
s 

                          
Va

ria
bl
e	
ox
id
at
io
n	
st
at
e	

 
 

 
D

is
cu

ss
in

g 
ch

ar
ac

te
ris

tic
 

pr
op

er
tie

s 
of

 tr
an

si
tio

n 
el

em
en

ts
  

   
W

or
ki

ng
 o

ut
 th

e 
el

ec
tro

ni
c 

co
nf

ig
ur

at
io

n 
of

 th
e 

fir
st

 ro
w

 
tra

ns
iti

on
 e

le
m

en
ts

 a
nd

 th
ei

r 
io

ns
  

  
An

al
yz

in
g 

 a
to

m
ic

 ra
di

i, 
io

ni
c 

ra
di

i a
nd

 fi
rs

t i
on

is
at

io
n 

en
er

gi
es

 d
at

a 
of

 th
e 

tra
ns

iti
on

 
m

et
al

s 
 

 
C

om
pa

rin
g 

th
e 

m
el

tin
g 

po
in

ts
, 

de
ns

iti
es

, a
to

m
ic

 ra
di

i, 
fir

st
 

io
ni

sa
tio

n 
en

er
gi

es
 a

nd
 

co
nd

uc
tiv

iti
es

 o
f t

he
 tr

an
si

tio
n 

el
em

en
ts

 w
ith

 th
os

e 
of

 c
al

ci
um

 
as

 a
 ty

pi
ca

l s
-b

lo
ck

 e
le

m
en

t  
  

Ex
pe

rim
en

tin
g 

to
 s

ho
w

 v
ar

ia
bl

e 
ox

id
at

io
n 

st
at

es
  

  
D

is
cu

ss
in

g 
fo

rm
at

io
n 

of
 

co
m

pl
ex

es
 

 
 

 

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

  
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so
ftw

ar
e 

                        



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

34

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  3
3 

 

 
ex

pl
ai

n 
th

e 
ty

pe
s 

of
 is

om
er

is
m

 
th

at
 c

om
pl

ex
es

  m
ay

 e
xh

ib
it 

 
 

ex
pl

ai
n 

lig
an

d 
ex

ch
an

ge
s 

in
 

te
rm

s	
of
	c
om

pe
tin
g	
eq
ui
lib
ria
	

an
d 

st
ab

ilit
y 

co
ns

ta
nt

s 
 

  
ex

pl
ai

n 
re

do
x 

re
ac

tio
ns

 o
f 

co
m

pl
ex

es
 in

 te
rm

s 
of

 E
0  v

al
ue

s 
 

  
in

te
rp

re
t t

he
 e

ffe
ct

 o
f l

ig
an

d 
ex

ch
an

ge
 o

n 
E0  v

al
ue

s 
 

  
ex

pl
ai

n,
 in

 te
rm

s 
of

 d
 o

rb
ita

l 
sp

lit
tin

g,
 w

hy
 tr

an
si

tio
n 

el
em

en
t 

co
m

pl
ex

es
 a

re
 u

su
al

ly
 c

ol
ou

re
d 

 
  

ex
pl

ai
n 

ch
an

ge
s 

in
 c

ol
ou

r o
f 

co
m

pl
ex

es
 a

s 
a 

re
su

lt 
of

 li
ga

nd
 

ex
ch

an
ge

  
  

ex
pl

ai
n 

th
e 

m
ag

ne
tic

 p
ro

pe
rti

es
 

of
 tr

an
si

tio
n 

m
et

al
s 

an
d 

th
ei

r 
co

m
pl

ex
es

 in
 te

rm
s 

of
 p

ai
re

d 
an

d 
un

pa
ire

d 
d 

el
ec

tro
ns

. 
 

 
de

sc
rib

e 
 th

e 
oc

cu
rre

nc
e,

 
re

la
tiv

e 
st

ab
ilit

y 
an

d 
co

lo
ur

 o
f 

va
na

di
um

 io
ns

 a
nd

 it
s 

co
m

po
un

ds
  

 
 

de
sc

rib
e 

th
e 

us
es

 o
f v

an
ad

iu
m

 
an

d 
its

 c
om

po
un

ds
 

 

 
C

om
pl

ex
 fo

rm
at

io
n 

 
                 

C
ol

ou
r c

on
ce

pt
  

 
C

at
al

ys
is

  
    

M
ag

ne
tis

m
  

 
            

 
D

ra
w

in
g 

sh
ap

es
 o

f c
om

pl
ex

es
 

an
d 

sh
ow

in
g 

is
om

er
is

m
  

 
Ex

pe
rim

en
tin

g 
on

 li
ga

nd
 

ex
ch

an
ge

 
 

  
C

al
cu

la
tin

g 
E0  c

el
ls

 to
 p

re
di

ct
 

fe
as

ib
ilit

y 
of

 re
ac

tio
ns

  
     

D
is

cu
ss

in
g 

th
e 

sp
lit

tin
g 

of
 d

-
or

bi
ta

ls
 in

 c
ol

ou
r f

or
m

at
io

n 
of

 
co

m
pl

ex
es

  
      

Ex
pe

rim
en

tin
g 

on
 m

ag
ne

tic
 

pr
op

er
tie

s 
of

 tr
an

si
tio

n 
m

et
al

s 
an

d 
th

ei
r c

om
pl

ex
es

 
 

D
ed

uc
in

g 
m

ag
ne

tic
 p

ro
pe

rti
es

 
fro

m
 e

le
ct

ro
ni

c 
co

nf
ig

ur
at

io
ns

  
 

in
ve

st
ig

at
in

g 
th

e 
oc

cu
rre

nc
e 

 
re

la
tiv

e 
st

ab
ilit

y 
an

d 
co

lo
ur

 o
f 

va
na

di
um

 io
ns

 a
nd

 c
om

po
un

ds
 

   
di

sc
us

si
ng

 th
e 

us
es

 o
f 

va
na

di
um

 a
nd

 c
om

po
un

ds
  

 

                                    



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

34

35

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  3
4 

 

 
de

sc
rib

e 
th

e 
oc

cu
rre

nc
e,

 
re

la
tiv

e 
st

ab
ilit

y 
an

d 
co

lo
ur

 o
f 

ch
ro
m
iu
m
	a
qu
eo
us
	io
ns
	a
nd
	

co
m

po
un

ds
 c

on
ta

in
in

g 
th

e 
m

et
al

 in
 th

e 
+3

 a
nd

 +
6 

ox
id

at
io

n 
st

at
es

.  
 

 
ex

pl
ai

n 
 u

se
s 

of
 c

hr
om

iu
m

 a
nd

 
its

 c
om

po
un

ds
 

 
 

de
sc

rib
e 

th
e 

us
e 

of
 d

ic
hr

om
at

e 
(V
I)	
as
	a
n	
ox
id
is
in
g	
ag
en
t	 

 
 

de
sc

rib
e 
th
e	
ch
ro
m
at
e	
(V
I)	
to
	

di
ch
ro
m
at
e	
(V
I)	
in
te
rc
on
ve
rs
io
n	

 
 

  
de

sc
rib

e 
th

e 
oc

cu
rre

nc
e 

an
d 

re
la

tiv
e 

st
ab

ilit
y 

an
d 

co
lo

ur
 o

f 
m

an
ga

ne
se

 io
ns

 a
nd

 
co

m
po

un
ds

 c
on

ta
in

in
g 

th
e 

m
et

al
 in

 th
e 

+2
, +

4,
 +

6 
an

d 
+7

 
ox

id
at

io
n 

st
at

es
  

  
de

m
on

st
ra

te
 re

do
x 

re
ac

tio
ns

 
in

vo
lv

in
g 
M
nO

2,	
M
nO

42-
 a

nd
 

M
nO

- 4  
 

de
sc

rib
e 

th
e 

oc
cu

rre
nc

e,
 

re
la

tiv
e 

st
ab

ilit
y 

an
d 

co
lo

ur
 o

f 
iro

n 
co

m
po

un
ds

,  
 

 
de

sc
rib

e 
 th

e 
ef

fe
ct

 o
f p

H
 a

nd
 

 
C

hr
om

iu
m

  
 

oc
cu

re
nc

e 
      

ch
em

ic
al

 p
ro

pe
rti

es
 a

nd
 

its
 u

se
s 

          
m

an
ga

ne
se

  
 

oc
cu

rre
nc

e 
      

ch
em

ic
al

 p
ro

pe
rti

es
 a

nd
 

us
es

 
   

iro
n 

 
 

oc
cu

rre
nc

e 
an

d 
ex

tra
ct

io
n 

   

 
in

ve
st

ig
at

in
g 

th
e 

oc
cu

rre
nc

e 
 

re
la

tiv
e 

st
ab

ilit
y 

an
d 

co
lo

ur
 o

f 
ch

ro
m

iu
m

 io
ns

 a
nd

 it
s 

co
m

po
un

ds
 

 
  

di
sc

us
si

ng
 th

e 
us

es
 o

f 
ch

ro
m

iu
m

 a
nd

 it
s 

co
m

po
un

ds
 

 
te

st
in

g 
fo

r a
lc

oh
ol

 a
nd

 fo
r 

su
lp

hu
r d

io
xi

de
 u

si
ng

  
di
ch
ro
m
at
e	
(V
I) 

  
de

m
on

st
ra

tin
g 

th
e 

in
te
rc
on
ve
rs
io
n	
of
	c
hr
om

at
e	
(V
I)	

to
	d
ic
hr
om

at
e	
(V
I)	
us
in
g	
di
lu
te
	

ac
id

s 
an

d 
al

ka
lis

  
 

In
ve

st
ig

at
in

g 
th

e 
oc

cu
rre

nc
e 

 
re

la
tiv

e 
st

ab
ilit

y 
an

d 
co

lo
ur

 o
f 

m
an

ga
ne

se
 c

om
po

un
ds

 
     

Ex
pe

rim
en

tin
g 

on
 th

e 
di
sp
ro
po
rti
on
at
io
n	
of
	M
nO

42-
 

  
In

ve
st

ig
at

in
g 

th
e 

oc
cu

rre
nc

e 
 

re
la

tiv
e 

st
ab

ilit
y 

an
d 

co
lo

ur
 o

f 
iro

n 
co

m
po

un
ds

 
 

Ex
pe

rim
en

tin
g 

on
 th

e 
ef

fe
ct

 o
f 

pH
 o

n 
st

ab
ilit

y 
of

 ir
on

 a
nd

  i
ts

 
io

ns
 

 

           
   

Am
m

on
iu

m
 v

an
ad

at
e 

(V
), 

           
M

an
ga

ne
se

 d
io

xi
de

  
 

H
yd

ro
ge

n 
pe

ro
xi

de
  

 
So

di
um

 h
yd

ro
xi

de
  

        



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

36

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  3
5 

 

th
e 

cy
an

id
e 

lig
an

d 
on

 s
ta

bi
lit

y 
of

 
iro

n 
an

d 
 it

s 
io

ns
  

 
ex

pl
ai

n 
th

e 
bi

oc
he

m
ic

al
 

im
po

rta
nc

e 
of

 ir
on

 in
 

ha
em

og
lo

bi
n 

an
d 

in
 c

yt
oc

hr
om

e 
 

 
an

al
ys

e 
th

e 
ru

st
in

g 
of

 ir
on

 a
nd

 
its

 p
re

ve
nt

io
n 

 
 

 
di

st
in

gu
is

h 
be

tw
ee

n 
Fe

2+
 (a

q)
	

an
d 

Fe
3+

 (a
q)
	u
si
ng

  F
e(

C
N

) 6
3-

 
(a
q)
	a
nd
	S
C
N
	- (
aq
),	
re
sp
ec
tiv
el
y	

 
 

 
de

sc
rib

e 
th

e 
us

e 
of

 ir
on

 a
nd

 it
s 

co
m

po
un

ds
  

 
 

 
D

es
cr

ib
e 

th
e 

oc
cu

rre
nc

e,
 

re
la

tiv
e 

st
ab

ilit
y 

an
d 

co
lo

ur
 o

f 
co

ba
lt 

io
ns

 a
nd

 c
om

po
un

ds
 

co
nt

ai
ni

ng
 th

e 
m

et
al

 in
 it

s 
+2

 
an

d 
+3

 o
xi

da
tio

n 
st

at
es

,  
  

ex
pl

ai
n 

th
e 

ef
fe

ct
 o

f l
ig

an
ds

 
an
d/
or
	te
m
pe
ra
tu
re
	o
n	
th
e	

st
ab

ilit
y 

an
d 

ge
om

et
ry

 o
f c

ob
al

t 
co

m
pl

ex
es

, u
si

ng
 a

s 
ex

am
pl

es
  

 
[C

o(
H

2 O
) 6

]2+
 [C

oC
l 4]

2
, a

nd
 

[C
o(

N
H

3)
6]2+

  [
C

o(
N

H
3)

6]3+
 

  
ex

pl
ai

n 
th

e 
us

es
 o

f c
ob

al
t a

s 
in

 
al

lo
ys

, a
nh

yd
ro

us
 c

ob
al

t (
II)

 
io

ns
 a

s 
a 

te
st

 fo
r w

at
er

 a
nd

 it
s 

bi
oc

he
m

ic
al

 im
po

rta
nc

e 

   
ch

em
ic

al
 p

ro
pe

rti
es

 a
nd

 
us

es
 

               
co

ba
lt 

 
 

O
cc
ur
re
nc
e	

 
       

C
he

m
ica

l 
pr

op
er

tie
s 

an
d 

us
es

 
        

 
D

is
cu

ss
in

g 
th

e 
bi

oc
he

m
ic

al
 

im
po

rta
nc

e 
of

 ir
on

 in
 

ha
em

og
lo

bi
n 

an
d 

in
 c

yt
oc

hr
om

e 
 

 
In

ve
st

ig
at

in
g 

co
nd

iti
on

s 
fo

r i
ro

n 
to

 ru
st

 a
nd

 it
s 

pr
ev

en
tio

n 
 

 
Te

st
in

g 
fo

r F
e2+

 (a
q)
	a
nd
	F
e3

+  
(a
q)
	u
si
ng
		F
e(
C
N
) 6

3-
 (a

q)
	a
nd
	

SC
N

 - (a
q)
,	r
es
pe
ct
iv
el
y	

 
 

 
D

is
cu

ss
in

g 
th

e 
us

e 
of

 ir
on

 a
nd

 
its

 c
om

po
un

ds
 

 
      

In
ve

st
ig

at
in

g 
th

e 
oc

cu
rre

nc
e 

 
re

la
tiv

e 
st

ab
ilit

y 
an

d 
co

lo
ur

 o
f 

co
ba

lt 
co

m
po

un
ds

 
    

Ex
pe

rim
en

tin
g 

on
 th

e 
ef

fe
ct

s 
of

 
te

m
pe

ra
tu

re
 o

n 
st

ab
ilit

y 
of

 
co

ba
lt 

co
m

pl
ex

es
 

     
D

is
cu

ss
in

g 
th

e 
us

es
 o

f c
ob

al
t 

an
d 

its
 c

om
po

un
ds

  
 

     
Iro

n 
na

ils
  

 
 

M
ag

ne
si

um
 ri

bb
on

  
 

Po
ta

ss
iu

m
 

he
xa

cy
an

of
er

ra
te

 
(II

I) 
 

Po
ta

ss
iu

m
 

Th
io

cy
an

at
e 

 
              

 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

36

37

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  3
6 

 

 
de

sc
rib

e 
th

e 
oc

cu
rre

nc
e,

 
pr

od
uc

tio
n 

an
d 

pu
rif

ic
at

io
n 

of
 

ni
ck

el
 fr

om
 it

s 
su

lp
hi

de
 o

re
 

 
ex

pl
ai

n 
th

e 
us

e 
of

 n
ic

ke
l i

n 
al

lo
ys

(e
.g

. a
ln

ic
o)

an
d 

as
 a

 
hy

dr
og

en
at

io
n 

ca
ta

ly
st

  
  

de
sc

rib
e 

th
e 

oc
cu

rre
nc

e,
 

pr
od

uc
tio

n 
an

d 
pu

rif
ic

at
io

n 
of

 
co

pp
er

, 
 

 
de

sc
rib

e 
th

e 
oc

cu
rre

nc
e 

an
d 

re
la

tiv
e 

st
ab

ilit
y 

of
 io

ns
 a

nd
 

co
m

po
un

ds
 c

on
ta

in
in

g 
th

e 
m

et
al

 in
 th

e 
+1

 a
nd

 +
2 

ox
id

at
io

n 
st

at
es

, i
nc

lu
di

ng
 th

e 
di

sp
ro

po
rti

on
at

io
n 

an
d 

st
ab

ilis
at

io
n 

of
 C

u+  (
aq
) 

 
de

sc
rib

e 
th

e 
re

ac
tio

n 
of

 
C

u2+
(a
q)
	w
ith
	I-
(a
q)

 
 

ex
pl

ai
n 

us
es

 o
f c

op
pe

r a
nd

 it
s 

co
m

po
un

ds
 a

s 
in

  b
ra

ss
, 

br
on

ze
, o

th
er

 a
llo

ys
,  

an
d 

in
 th

e 
te

st
 fo

r a
ld

eh
yd

es
 

 
de

sc
rib

e 
th

e 
oc

cu
rre

nc
e 

an
d 

ex
tra

ct
io

n 
of

  p
la

tin
um

  
 

id
en

tif
y 

el
em

en
ts

 w
hi

ch
 o

cc
ur

  
to

ge
th

er
 w

ith
 p

la
tin

um
  

 
su

gg
es

t t
he

 u
se

s 
of

 p
la

tin
um

 
gr

ou
p 

m
et

al
s 

 

 
N

ic
ke

l 
 

O
cc
ur
re
nc
e	

an
d 

ex
tra

ct
io

n 
 

C
he

m
ica

l 
pr

op
er

tie
s 

an
d 

us
es

 
   

co
pp

er
 

 
O
cc
ur
re
nc
e	

an
d	

ex
tra

ct
io

n 
 

  
C

he
m

ica
l 

pr
op

er
tie

s 
an

d 
us

es
 

            
Pl

at
in

um
 g

ro
up

 m
et

al
s 

(P
G

M
) 

- 
oc

cu
rre

nc
e 

- 
ex

tra
ct

io
n 

- 
us

es
 

   

 
D

is
cu

ss
in

g 
th

e 
oc

cu
rre

nc
e,

 
pr

od
uc

tio
n 

an
d 

pu
rif

ic
at

io
n 

of
 

ni
ck

el
 fr

om
 it

s 
su

lp
hi

de
 o

re
 

 
D

is
cu

ss
in

g 
th

e 
us

e 
of

 n
ic

ke
l i

n 
al

lo
ys

 
  

D
is

cu
ss

in
g 

th
e 

oc
cu

rre
nc

e,
 

pr
od

uc
tio

n 
an

d 
pu

rif
ic

at
io

n 
of

 
co

pp
er

, 
 

In
ve

st
ig

at
in

g 
th

e 
oc

cu
rre

nc
e,

 
re

la
tiv

e 
st

ab
ilit

y 
an

d 
co

lo
ur

 o
f 

co
pp

er
 c

om
po

un
ds

 
 

Ex
pe

rim
en

tin
g 

on
 th

e 
re

ac
tio

n 
of

 C
u2+

(a
q)
	w
ith
	I-
(a
q)
		 

 
D

is
cu

ss
in

g 
th

e 
us

es
 o

f c
op

pe
r 

an
d 

its
 c

om
po

un
ds

 
 

       
In

ve
st

ig
at

in
g 

th
e 

oc
cu

rre
nc

e 
an

d 
ex

tra
ct

io
n 

of
  p

la
tin

um
 

 
Vi
si
tin
g	
si
te
s	

 
 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

38

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  3
7 

 Ph
as
e	
Eq

ui
lib
ria

 
 

ex
pl

ai
n 

st
ea

m
 d

is
til

la
tio

n 
of

 tw
o 

im
m
is
ci
bl
e	
liq
ui
ds
	 

 
de

m
on

st
ra

te
 a

n 
aw

ar
en

es
s 

of
 

th
e 

ap
pl

ic
at

io
ns

 o
f s

te
am

 
di

st
illa

tio
n 

 
 

ex
pl

ai
n 

th
e 

te
rm

 p
ar

tit
io

n 
co

ef
fic

ie
nt

  
 

ca
lc

ul
at

e 
pa

rti
tio

n 
co

ef
fic

ie
nt

 fo
r 

a 
sy

st
em

 in
 w

hi
ch

 th
e 

so
lu

te
 is

 
in

 th
e 

sa
m

e 
m

ol
ec

ul
ar

 s
ta

te
 in

 
th

e 
tw

o 
so

lu
tio

ns
  

 
ex

pl
ai

n 
so

lv
en

t e
xt

ra
ct

io
n 

 
 

ex
pl

ai
n:

 p
ap

er
, h

ig
h 

pe
rfo

rm
an
ce
	li
qu
id
, i

on
 

ex
ch

an
ge

, t
hi

n 
la

ye
r, 

co
lu

m
n 

an
d	
ga
s/
liq
ui
d	
ch
ro
m
at
og
ra
ph
y	

in
	te
rm

s	
of
	a
bs
or
pt
io
n	
an
d/
or
	

pa
rti

tio
n,

 b
as

ed
 o

n 
ap

pr
op

ria
te

 
pr

ac
tic

al
 e

xp
er

ie
nc

e 
 

 
de

m
on

st
ra

te
 a

n 
aw

ar
en

es
s 

of
 

th
e 

ap
pl

ic
at

io
ns

 o
f t

he
se

 
m

et
ho

ds
 o

f c
hr

om
at

og
ra

ph
y 

in
 

in
du

st
ry

 a
nd

 m
ed

ic
in

e 
 

 
de

sc
rib

e 
th

e 
pr

oc
es

s 
of

 
el

ec
tro

ph
or

es
is

, a
nd

 th
e 

ef
fe

ct
 

of
 p

H
 

 
de

sc
rib

e 
th

e 
hy

dr
ol

ys
is

 o
f 

pr
ot

ei
ns

, s
ep

ar
at

io
n 

an
d 

de
te

ct
io

n 
of

 th
e 

pr
od

uc
ts

 b
y 

el
ec

tro
ph

or
es

is
  

 
ou

tli
ne

 th
e 

pr
oc

es
s 

of
 a

na
ly

si
s 

of
 g

en
es

 a
nd

 g
en

et
ic

 
fin

ge
rp

rin
tin

g 

 
St

ea
m

 D
is

till
at

io
n 

 
      

D
is

tri
bu

tio
n 

be
tw

ee
n 

ph
as

es
 

      
C

hr
om

at
og

ra
ph

y 
 

 
         

 
el

ec
tro

ph
or

es
is

  
    

ge
ne

tic
 fi

ng
er

pr
in

tin
g 

 
ex

pe
rim

en
tin

g 
on

 s
te

am
 

di
st

illa
tio

n 
 

 
di

sc
us

si
ng

 m
et

ho
ds

 o
f 

di
st

illa
tio

n 
 

   
w

or
ki

ng
 o

ut
 p

ar
tit

io
n 

co
ef

fic
ie

nt
 

fo
r a

 s
ys

te
m

  
   

ca
rr

yi
ng

 o
ut

 s
ol

ve
nt

 e
xt

ra
ct

io
n 

 
  

 
Pe

rfo
rm

in
g 

th
in

 la
ye

r, 
co

lu
m

n 
an

d 
pa

pe
r c

hr
om

at
og

ra
ph

y 
 

D
is

cu
ss

in
g 

in
du

st
ria

l a
nd

 
m

ed
ic

al
 a

pp
lic

at
io

ns
 o

f 
ch

ro
m

at
og

ra
ph

y 
 

           
D

is
cu

ss
in

g 
el

ec
tro

ph
or

es
is

 a
nd

 
ge

ne
tic

 fi
ng

er
pr

in
tin

g 

 
Fo

rm
 5

 a
nd

 6
 

Sc
ie

nc
e 

Ki
t 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so
ftw

ar
e 

          
C

hr
om

at
og

ra
ph

y 
ki

t 
an

d 
ch

ro
m

at
og

ra
m

s 
 

 
R

es
ou

rc
e 

pe
rs

on
s 

 
   

 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

38

39

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  3
8 

 En
vi

ro
nm

en
ta

l 
C

he
m

is
try

 
 

ou
tli

ne
 

th
e 

m
ai

n 
in

du
st

ria
l 

m
et

ho
ds

 o
f 

co
nt

ro
llin

g 
su

lp
hu

r 
di

ox
id

e 
em

is
si

on
 

(fl
ue

 
ga

s 
de

su
lp

hu
ris

at
io

n,
 

 
al

ka
lin

e 
sc

ru
bb

in
g,

 
us

e 
of

 
lim

es
to

ne
-

ba
se

d 
flu

id
is

ed
 b

ed
s)

  
  

re
co

gn
is

e 
th

e 
us

e 
of

 l
ea

n-
bu

rn
 

en
gi

ne
s 

an
d 

ca
ta

ly
tic

 c
on

ve
rte

rs
 

in
 r

ed
uc

in
g 

po
llu

ta
nt

 e
m

is
si

on
s 

fro
m

 p
et

ro
l-d

riv
en

 c
ar

s 
 

  
de

du
ce

 
en

vi
ro

nm
en

ta
l 

co
ns

id
er

at
io

ns
 

re
la

te
d 

to
 

th
e 

us
ag

e 
an

d 
ge

ne
ra

tio
n 

of
 p

ow
er

 
(w

ith
 

pa
rti

cu
la

r 
re

fe
re

nc
e 

to
 

fo
ss

il 
fu

el
s 

an
d 

nu
cl

ea
r e

ne
rg

y)
  

 
 

id
en

tif
y 

ot
he

r 
po

te
nt

ia
l 

po
w

er
 

so
ur

ce
s 

 
 

re
co

gn
is

e 
th

e 
ha

za
rd

s 
as

so
ci

at
ed

 w
ith

 ra
nd

om
 

em
is

si
on

 fr
om

 u
ra

ni
um

-b
ea

rin
g 

ro
ck

s 
an

d 
w

ith
 n

uc
le

ar
 

ac
ci

de
nt

s 
 

 
 

re
co

gn
is

e 
th

e 
po

te
nt

ia
l 

ap
pl

ic
at

io
n 

an
d 

ris
ks

 o
f 

na
no

m
at

er
ia

ls
 

 
    

 
Ai

r P
ol

lu
tio

n 
an

d 
C

on
tro

l  
                           

ap
pl

ic
at

io
ns

 o
f 

na
no

m
at

er
ia

ls
  

- 
m

ed
ic

in
e 

 
- 

w
at

er
 p

ur
ifi

ca
tio

n 
 

- 
en

vi
ro

nm
en

ta
l 

po
llu

tio
n 

co
nt

ro
l a

nd
 

re
m

ed
ia

tio
n 

 

 
D

is
cu

ss
in

g 
th

e 
m

ai
n 

ca
us

es
 o

f 
ai

r p
ol

lu
tio

n 
 

       
D

is
cu

ss
in

g 
th

e 
 m

et
ho

ds
 o

f 
co

nt
ro

llin
g 

po
llu

tio
n 

 
     

D
is

cu
ss

in
g 

en
vi

ro
nm

en
ta

l 
im

pa
ct

 o
f p

ow
er

 g
en

er
at

io
n 

 
 

Vi
si
tin
g	
si
te
s	

 
 

   
C

as
e 

st
ud

yi
ng

   
       

D
is

cu
ss

in
g 

th
e 

co
nc

ep
ts

 o
f 

na
no

sc
ie

nc
e 

an
d 

na
no

te
ch

no
lo

gy
 

 
Pr

ed
ic

tin
g 

th
e 

po
te

nt
ia

l 
ap

pl
ic

at
io

ns
 a

nd
 ri

sk
s 

of
 

na
no

m
at

er
ia

l 
 

 
IC

T 
To

ol
s 

an
d 

Br
ai
lle
/J
aw

s	
so
ftw

ar
e 

 
R

es
ou

rc
e 

pe
rs

on
s 

 
                                 



C
he

m
ist

ry
 S

yl
la

bu
s F

or
m

s 5
 - 

6

40

 
 

 
 

 
 

 
 

 
   

   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  3
9 

 

 
ou

tli
ne

 th
e 

us
e 

of
 io

n 
ex

ch
an

ge
 

in
 

th
e 

tre
at

m
en

t 
of

 
in

du
st

ria
l 

w
as

te
  

 
 

re
co

gn
is

e 
th

e 
po

te
nt

ia
l 

co
ns
eq
ue
nc
e	
of
	th
e	
us
e	
of
	la
nd

-
fil

lin
g 

an
d 

in
ci

ne
ra

tio
n 

(in
cl

ud
in

g 
th

e 
im

po
rta

nc
e 

of
 t

em
pe

ra
tu

re
 

co
nt

ro
l a

nd
 th

e 
po

ss
ib

le
 re

le
as

e 
of

 d
io

xi
ns

) 
fo

r 
th

e 
di

sp
os

al
 o

f 
so

lid
 w

as
te

  
 

 
ou

tli
ne

 
th

e 
ad

va
nt

ag
es

 
an

d 
di

sa
dv

an
ta

ge
s 

of
 

du
m

pi
ng

 
w

as
te

 
at

 
se

a 
an

d 
in

 
riv

er
s 

(in
cl

ud
in

g 
se

w
ag

e 
an

d 
th

e 
pr

ob
le

m
s 

as
so

ci
at

ed
 

w
ith

 
oi

l 
sp

illa
ge

s)
  

 
 

re
co

gn
is

e 
th

e 
pr

ob
le

m
s 

as
so

ci
at

ed
 w

ith
 h

ea
vy

 m
et

al
s 

in
 

th
e 

en
vi

ro
nm

en
t, 

e.
g.

 
le

ad
, 

m
er

cu
ry

 a
nd

 c
hr

om
iu

m
  

 
 

re
co

gn
is

e 
th

e 
pr

ob
le

m
s 

as
so

ci
at

ed
 w

ith
 t

he
 d

is
po

sa
l 

of
 

ra
di

oa
ct

iv
e 

w
as

te
 

an
d 

 
m

in
e 

w
as

te
  

     
W

as
te

 m
an

ag
em

en
t 

 
Io

n 
ex

ch
an

ge
  

 
In

ci
ne

ra
tio

n 
 

 
La
nd
	fi
llin
g	

 
 

R
ec

yc
lin

g 
 

 

   
         

 
D

is
cu

ss
in

g 
th

e 
va

rio
us

 m
et

ho
ds

 
of

 w
as

te
 m

an
ag

em
en

t  
 

D
is

cu
ss

in
g 

ad
va

nt
ag

es
 a

nd
 

di
sa

dv
an

ta
ge

s 
of

 d
iff

er
en

t 
m

et
ho

ds
 o

f w
as

te
 m

an
ag

em
en

t  
    

C
as

e 
st

ud
yi

ng
   

    
 

Vi
si
tin
g	
si
te
s	

 

 
R

es
ou

rc
e 

pe
rs

on
s 

 
 

 
    



40

9.0 ASSESSMENT

(a)	 ASSESSMENT OBJECTIVES

The scheme of assessment is grounded in the principle of inclusivity and equalisation of opportunities hence does not 
condone direct or indirect discrimination of learners.

Modifications of arrangements to accommodate candidates with special needs must be put in place in both continuous 
and summative assessments. These modifications must neither give these candidates an undue advantage over 
others nor compromise the standards being assessed.

NB: For further details on arrangements, accommodations and modifications refer to the assessment procedure 
booklet.

The three assessment objectives in A - Level Chemistry are:
1: Knowledge with understanding
2: Handling information and problem solving
3: Experimental skills, investigations and applications

1: Knowledge with understanding
Candidates should be able to demonstrate knowledge and understanding of:

• scientific phenomena, facts, laws, definitions, concepts, theories
• scientific vocabulary, terminology, conventions (including symbols, quantities and units)
• scientific instruments and apparatus, including techniques of operation and aspects of safety
• scientific quantities and their determination
• scientific and technological applications with their social, economic and environmental implications.

2: Handling information, problem solving, synthesis, analysis and evaluation
In words or using other written forms of presentation (e.g. symbolic, graphical and numerical), candidates should be 
able to:

• locate, select, organise and present information from a variety of sources
• translate information from one form to another
• manipulate numerical and other data
• use information to identify patterns, report trends and draw inferences
• present reasoned explanations of phenomena, patterns and relationships
• make predictions and hypotheses
• solve problems, including some of a quantitative nature.

3: Experimental skills, investigations and applications
Candidates should be able to:

• know how to use techniques, apparatus, and materials (including following a sequence of instructions, where 
appropriate)

• make and record observations and measurements
• interpret and evaluate experimental observations and data
• plan investigations, evaluate methods and suggest possible improvements (including the selection of techniques, 

apparatus and materials).
• solve everyday life challenges, acquire and enhance enterprising skills using the knowledge of chemistry 
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(b)	 SCHEME OF ASSESSMENT

The scheme of assessment for Form 5 and 6Chemistry comprises 
i)	 Continuous assessment, and
ii)	 Summative assessment.
The final grade in Form 5 and 6Chemistry is 30% continuous assessment and 70% summative assessment.

The assessment shall be administered as follows:
Continuous Assessment/Profile
This component will consist of standardised tests in Practical, Theory and Projects administered during the first 5 
terms.
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Level  Assessment tasks Frequency  Weighting  

Form 5  Practical test 

 Theory test 

 Project  

 2 per term  

 3 per term 

 1 per year 

 

10% 

Form 6  Practical test 

 Theory test 

 Project 

 3 per term 

 3 per term 

 1 per year 

 

20% 

 
 
 
 

 
Summative assessment 

- Paper	1:	Multiple	choice	questions 
- Paper	2:	Structured	theory	questions 
- Paper 3: Free	response,	short	essay	type	questions	 
- Paper 4: Practical examination  

 
Learners are required to enter for all the 4 papers 
 
Paper Type of paper Duration Marks Paper Weighting % 
1 Multiple choice 1hr 40 11 
2 Structured Theory 

questions	 
1hr 30mins 60 17 

3 Free Response short essay 
type	questions	 

2hrs 30mins 90 28 

4 Practical examination 2hrs 30mins 50 14 
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Paper 1: Theory: the paper consists of 40 compulsory multiple choice items. 30 items will be of the direct choice type 
and 10 of the multiple completion type. Each question shall have 4 response items.

Paper 2: Theory. The paper consist of 6 compulsory structured questions, 10 marks each.  Learners answer all the 
questions on the Question Paper  

Paper 3: Theory 

This paper will consist of 4 sections, Section A, B, C and D
Section A, based mainly on the Physical Chemistry Section 
Section B, based mainly on Inorganic Chemistry 
Section C, based mainly on Organic Chemistry
Section D, based mainly on the Applications of Chemistry 
Leaners will be required to answer a total of 6 questions, 2 questions from Section A, 1 question from Section B, 2 
questions from Section C and 1 question from Section D.The paper will be marked out of 90 and scaled down to a 
mark of 50.  

Paper 4: Practical Examination 
The paper consist of 3 compulsory structured questions based on qualitative analysis, quantitative analysis and 
planning/design.  The paper will be marked out of 50 marks. 

SKILL Paper 1 Paper 2 Paper 3 Paper 4
Knowledge, Under-
standing and Han-
dling of information

45% (18marks) 42% (25marks) 40% (40marks)

Problem solving 
Analysis, Synthesis 
and Evaluation

55% (22marks) 58% (35 marks) 60%(60marks

Practical skills          100%(50marks)

10.0 GLOSSARY/APPENDICES

10.1 GLOSSARY OF TERMS USED IN SYLLABUS/SCIENCE PAPERS

It is hoped that the glossary (which is relevant only to science subjects) will prove helpful to candidates as a guide, 
i.e. it is neither exhaustive nor definitive.  The glossary has been deliberately kept brief not only with respect to the 
number of terms included but also to the descriptions of their meanings.  Candidates should appreciate that the 
meaning of a term must depend in part on its context. 

1	 Define (the term(s)…) is intended literally.  Only a formal statement or equivalent paraphrase being required. 

2	 What do you understand by/What is meant by (the term(s)…) normally implies that a definition should be 
given, together with some relevant comment on the significance or context of the term(s) concerned, especially 
where two or more terms are included in the question.  The amount of supplementary comment intended should be 
interpreted in the light of the indicated mark value. 

3	 State implies a concise answer, with little or no supporting argument, e.g. a numerical answer that can be 
obtained ‘by inspection’. 

4	 List requires a number of points, generally each of one word, with no elaboration.  Where a given number of 
points is specified, this should not be exceeded. 
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5	 Explain may imply reasoning or some reference to theory, depending on the context. 

6	 Describe requires candidates to state in words (using diagrams where appropriate) the main points of the 
topics.  It is often used with reference either to particular phenomena or to a particular experiment.  In the former 
instance the term usually implies that the answer should include reference to (visual) observations associated with the 
phenomena. 

In other contexts, describe and give an account of should be interpreted more generally, i.e. the candidate has greater 
discretion about the nature and the organisation of the material to be included in the answer.  Describe and explain 
may be coupled in a similar way to state and explain. 

7	 Discuss requires candidates to give a critical account of the points involved in the topic. 

8	 Outline implies brevity, i.e. restricting the answer to giving essentials. 

9	 Predict or deduce implies that the candidate is not expected to produce the required answer by recall but 
by making a logical connection between other pieces of information.  Such information may be wholly given in the 
question or may depend on answers extracted in an earlier part of the question. 

10	 Comment is intended as an open-ended instruction, inviting candidates to recall or infer points of interest 
relevant to the context of the question, taking account of the number of marks available. 
11	 Suggest is used in two main contexts, i.e. either to imply that there is no unique answer (e.g. in chemistry, 
two or more substances may satisfy the given conditions describing an ‘unknown’), or to imply that candidates are 
expected to apply their general knowledge to a ‘novel’ situation, one that may be formally ‘not in the syllabus’. 

12	 Find is a general term that may variously be interpreted as calculate, measure, determine etc. 

13	 Calculate is used when a numerical answer is required.  In general, working should be shown, especially 
where two or more steps are involved. 

14	 Measure implies that the quantity concerned can be directly obtained from a suitable measuring instrument, 
e.g. length, using a rule, or angle using a protractor. 

15	 Determine often implies that the quantity concerned cannot be measured directly but is obtained by calcula-
tion, substituting measured or known values of other quantities into a formula, e.g. relative molecular mass. 

16	 Estimate implies a reasoned order of magnitude statement or calculation of the quantity concerned, making 
such simplifying assumptions as may be necessary about points of principle and about the values of quantities not 
otherwise included in the question. 

17	 Sketch, when applied to graph work, implies that the shape and/or position of the curve need only be qual-
itatively correct, but candidates should be aware that, depending on the context, some quantitative aspects may be 
looked for, e.g. passing through the origin, having an intercept, asymptote or discontinuity at a particular value. 

In diagrams, sketch implies that a simple, freehand drawing is acceptable: nevertheless, care should be taken over 
proportions and the clear exposition of important details. 

18	 Construct is often used in relation to chemical equations where a candidate is expected to write a balanced 
equation, not factual recall but by analogy or by using information in the question. 

19	 Compare requires candidates to provide both the similarities and differences between things or concepts. 
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20	 Classify requires candidates to group things based on common characteristics. 

PRACTICAL GUIDELINES (PAPER 4) 

The practical paper may include the following: 

(i)	 A volumetric analysis problem, based on one set of titrations; 

A knowledge of the following volumetric determination will be assumed: acids and alkalis using suitable indicators; iron 
(II), ethanedioic acid (and its salts), by potassium manganate (VII); iodine and sodium thiosulphate.  Simple titrations 
involving other reagents may also be set but, where appropriate, sufficient working details will be given. 

(ii)	 Candidates may be required to carry out an experiment that involves the determination of some quantity, e.g. 
the enthalpy change of a reaction or, the rate of a reaction.  Such experiments will depend on the simple manipulation 
of usual laboratory apparatus. 

(iii)	 An observational problem in which the candidate will be asked to investigate, by specified experiments, an 
unknown substance.  The substance may be an element, a compound or a mixture. 

It will be assumed that candidates will be familiar with
(i)	 the reactions of the following cations: NH4+; Mg2+; Al3+; Ca2+; Cr3+; Mn2+; Fe2+; Fe3+; Cu2+; Zn2+; Ba2+; 
Pb2+; 
(ii)	 the reactions of the following anions: CO32-; NO3-; NO2-; SO42-; SO32-; Cl-; Br-; I-; CrO42-; 
(iii)	 tests for the following gases: NH3; CO2; Cl2; H2; O2; SO2, as detailed in the qualitative analysis notes which 
will be included in the question paper. 

The substances to be investigated may contain ions not included in the above list: in such cases, candidates will not 
be expected to identify the ions but only to draw conclusions of a general nature. 

Candidates should not attempt tests, other than those specified, on substances, except when it is appropriate to test 
for a gas. 
Exercises requiring a knowledge of simple organic reactions, e.g. test-tube reactions indicating the presence of 
unsaturated hydrocarbons, alcoholic, phenolic and carboxylic groups, may also be set, but this would be for the testing 
of observation skills and drawing general conclusions only. 

Candidates are NOT allowed to refer to note books, text books or any other information in the Practical examination. 

Practical Techniques 

The following notes are intended to give schools and candidates an indication of the accuracy that is expected in 
quantitative exercises and general instructions for qualitative exercises. 

(a)	 Candidates should normally record burette readings to the nearest 0.05cm3 and they should ensure that they 
have carried out a sufficient number of titrations, e.g. in an experiment with a good end-point, at least two titres within 
0.10cm3. 

(b)	 Candidates should normally record: weighings to the nearest 0.01g, 
temperature readings to the nearest 0.1oC when using a thermometer with a precision of 0.2oC. 
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(c ) In qualitative analysis exercises, candidates should use approximately 1cm depth of a solution (1-2 cm3) for each 
test and add reagents gradually, ensuring good mixing, until no further change is seen.  Candidates should indicate 
at what stage a change occurs, writing any deductions alongside the observation on which they are based.  Answers 
should include details of colour changes, precipitates formed, the names and chemical tests for any gases evolved 
(equations are not required). 

Marks for deductions or conclusions can only be gained if the appropriate observations are recorded.  
10.2  APPARATUS FOR FORM 5 - 6 SCIENCE KIT

This list given below has been drawn up in order to give guidance to schools concerning the apparatus that are 
expected to be generally available for examination purposes.  The list is not intended to be exhaustive: in particular, 
items (such as Bunsen burners, tripods and glass-tubing) that are commonly regarded as standard equipment in a 
chemical laboratory are not included.  Unless otherwise, the allocation is “per candidate”. 

Two 50cm3burettes, 
Two 25 cm3pipettes, 
One 10 cm3pipette, 
Teat pipette 
One pipette filler 
Three 250 cm3Conical flasks 
Volumetric flasks, 100cm3 and 150 cm3
Measuring cylinders,10cm3 25 cm3, 50 cm3 and100cm3
 500cm3Wash bottle 
Two medium size filter funnels 
Porcelain crucible, approximately 15 cm3, with a lid 
Evaporating basin, at least 30 cm3
Beakers, squat form lip: 100 cm3, 250 cm3
Thermometers: 	-10oC to +110oC at 1oC; at 0.2oC precision
			   -5oC to +50oC at 0.2oC 
Plastic beaker, e.g. polystyrene, of approximate capacity 150 cm3
Test-tubes (some of which should be Pyrex or hard glass) approximately 125 mm x 16 mm Boiling tubes, approxi-
mately 150 mm x 25 mm 
Clocks (or wall-clock) to measure to an accuracy of about 1s.  (Where clocks are specified, candidates may use their 
own wrist watches if they prefer). 
Balance, single-pan, direct reading, 0.01g or better (1 per 8-12 candidates). 

Details of the requirements for a particular examination are given in the Instructions for Supervisors which are sent to 
Centres several weeks prior to the examination.  These Instructions also contain advice about colour-blind candidates. 

Supervisors are reminded of their responsibilities for supplying the Examiners with the information specified in the 
Instructions.  Failure to supply such information may cause candidates to be unavoidably penalised. 

The attention of Centres is drawn to the Handbook for Centres which contain a section on Science Syllabi which 
includes information about arrangements for practical examinations. 

QUALITATIVE ANALYSIS NOTES 

[Key: ppt = precipitate; sol. = soluble; insol = insoluble; xs = excess.] 

1 	 Reactions of aqueous cations 
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[Key: ppt = precipitate; sol. = soluble; insol = insoluble; xs = excess.]  
 

1  Reactions of aqueous cations  
 

cation   
                                        reaction with  

NaOH(aq)	 
 

NH3(aq)	 

aluminium,  Al3+(aq)	 white ppt. sol. 
in xs  

white ppt. insol. 
in xs  

ammonium,  
NH4+(aq)	 

ammonia produced on heating   

barium  Ba2+(aq)	 no ppt.  
(if reagents are pure)  

no ppt.  

calcium,  Ca2+(aq)	 white. Ppt. with high [Ca2+(aq)]	 no ppt.  

chromium  (III),  
Cr3+(aq)	 

grey-green ppt. sol. in xs giving 
dark green solution  

grey-green ppt.  
insol. in xs  

copper(II), Cu2+(aq),	 blue ppt.  
insol. in xs  

pale blue ppt. sol. in xs 
giving dark blue solution  

iron (II),  Fe2+(aq)	 green ppt. insol. 
in xs  

green ppt. insol. 
in xs  

iron (III),   
Fe3+(aq)	 

red-brown ppt.  
insol. in xs  

red-brown ppt.  
insol. in xs    
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lead (II),  Pb2+(aq)	 white ppt. sol. 
in xs  

white ppt. insol. 
in xs  

magnesium, Mg2+(aq)	 White ppt. insol. 
in xs  

white ppt. insol. 
in xs  

manganese  (II),  
Mn2+(aq)	 

off-white ppt. insol. 
in xs  

off-white ppt. insol. 
in xs  

zinc,   
Zn2+(aq)	 

White ppt. sol. 
in xs  

white ppt. sol. 
in xs  

 
 

[Lead	(II)	ions	can	be	distinguished	from	aluminium	ions	by	the	insolubility	of	lead	(II)	chloride].	 
 
 
 
 
 

2  Reactions of anions  
 

Ion  
 

Reaction  

carbonate,  
CO32- 

CO2 liberated by dilute acids  

chromate	(VI)	 
CrO42-(aq)	 

yellow soln turns orange with H+(aq); 
 gives yellow ppt. with Ba2+(aq); 
 gives bright yellow ppt. with Pb2+(aq)	 
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	 Reactions of anions

  
       

      

                                                                                                                                            50 
 

lead (II),  Pb2+(aq)	 white ppt. sol. 
in xs  

white ppt. insol. 
in xs  

magnesium, Mg2+(aq)	 White ppt. insol. 
in xs  

white ppt. insol. 
in xs  

manganese  (II),  
Mn2+(aq)	 

off-white ppt. insol. 
in xs  

off-white ppt. insol. 
in xs  

zinc,   
Zn2+(aq)	 

White ppt. sol. 
in xs  

white ppt. sol. 
in xs  

 
 

[Lead	(II)	ions	can	be	distinguished	from	aluminium	ions	by	the	insolubility	of	lead	(II)	chloride].	 
 
 
 
 
 

2  Reactions of anions  
 

Ion  
 

Reaction  

carbonate,  
CO32- 

CO2 liberated by dilute acids  

chromate	(VI)	 
CrO42-(aq)	 

yellow soln turns orange with H+(aq); 
 gives yellow ppt. with Ba2+(aq); 
 gives bright yellow ppt. with Pb2+(aq)	   
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chloride, Cl-(aq)	 

gives white ppt. with Ag+(aq)	(sol.	in	NH3(aq)) 
 gives white ppt. with Pb2+(aq)	 

bromide,  
Br-(aq)	 

gives pale cream ppt. with Ag+(aq)	(partially	sol.	in	NH3(aq)); 
 gives yellow ppt. with Pb2+(aq)	 

iodide,  
I-(aq)	 

gives yellow ppt. with Ag+(aq)	(insol.	in	NH3(aq)); 
 gives yellow ppt. with Pb2+(aq)	 

nitrate,	NO3-(aq)	 NH3 liberated	on	heating	with	OH-(aq)	and	Al	foil	 

nitrite,	NO2-(aq)	 NH3 liberated	on	heating	with	OH-(aq)	and	Al	foil;	 
NO	liberated	by	dilute	acids	 
(colourless	NO	– (pale)	brown	NO2 in air)  

sulphate,   
SO42-(aq)	 

gives white ppt. with Ba2+(aq)	or	with	Pb2+(aq)	(insol.	in	xs	dilute	
strong acids)  

sulphite,   
SO32-(aq)	 

SO2 liberated with dilute acids;  
gives white ppt. with Ba2+(aq)	(sol.	in	dilute	strong	acids)	 

 

3 Test for gases  
 

Gas  
 

Test and test result  

ammonia,  
NH3 

turns damp red litmus paper blue;  

carbon dioxide,  
CO2 

gives a white ppt. with limewater (ppt. 
dissolves	with	xs	CO2)  

chlorine,  
Cl2 

bleaches damp litmus paper    
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hydrogen,  
H2 

“pops” with a lighted splint  

oxygen,  
O2 

relights a glowing splint  

sulphur dioxide,  
SO2 

turns	aqueous	potassium	dichromate	(VI)	from	orange	to	green	 
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